MUWHHUCTEPCTBO INPOCBEIIEHUA POCCUMCKOMN ®EJNEPAIINN
MuHKMCTEPCTBO 00Pa30BAHUN APXAHTIeJIbCKOM 00J1aCTH
Yupasienue o0pazoBanusi AaMuHucTpanuu CeBepoaBHHCKA

MAOQY "JII" Ne27"

YTBEPXJIEHO
B coctase OOIT COO

npuka3zom aupexropa Nel35
ot «18» aBrycra 2023 r.

MYHULUWMNANIbHOE MoanucaHo uMdPoBoI

ABTOHOMHOE R T VILVMATIDHOE

OBLLIEOBPA3OBATEJIbH 0511E0EPA30BATENLHOE

OE YYPEXOEHWE YUPEXNEHE

IMHIBUCTUYECKAS NJ;VIZF;II'BVICTI/IHECKAH TUMHA3MA

TMMHA3WA Ne 27" [laTa: 2023.10.21 23:04:22 +03'00'
PABOYAS ITPOT'PAMMA

(ID 1955244)

yueOHoro npeamera «buosiorusi. Yriy0JieHHbIH YPOBEHb)

it ooygaroruxcs 10 —11 kmaccos

I'opoackoii okpyr Apxanreibckoii o6s1actu ""CeBepoaBunck' 2023



MNOACHUTEJIBHAS 3AIIUCKA

[Iporpamma no yue6HoMy npenmerty "buosnorusa" (nanee - OMosorusi) Ha ypoBHE CPEHETO
oOmrero oopazoBanusi pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-D3
«O06 o6pazoBanuu B Poccuiickoit ®enepanuuny, ®I'OC COO, Konueniuu mnpenoaaBaHus
y4eOHoro npenmMera «bronorus» M OCHOBHBIX MOJIOXKEHUH (enepanbHOil paboueit TporpaMMel
BOCTIMTaHHMS.

VYueOnbiii npenmer «buonorus» yriayonénHoro ypoBHs usydenus (10—11 xmaccer)
SIBJIIETCS. OJTHUM M3 KOMIIOHEHTOB INpeAMETHOIN obOsactu «EcTecTBeHHO-Hay4YHBIE MPEIMETHI».
CornacHo mnonoxenusim OI'OC COO mnpodunbHble ydeOHblE NpPEIMETHl, H3ydyaemble Ha
yriyOnEHHOM YPOBHE, SBIAIOTCS criocoboM AuddepeHnranuil 00ydeHusl Ha YPOBHE CPETHETO
oOmiero oOpa3oBaHMs W MPU3BAHBI 00ECHEYUTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM,
CpPEeIHUM OOLIUM, CpPEeIHUM NPO(EecCHOHANBHBIM U BBICHIMM OoOpa3zoBaHueM. B To ke Bpems
Kbl U3 3THX y4eOHBIX MPEIMETOB JODKEH ObITh OPUEHTHPOBAH HA MIPHUOPUTETHOE PELICHUE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX U PAa3BUBAIOIIMX 3a]ad, CBSA3aHHBIX C MpodopHeHTanuei
o0yvaromuxcsi ¥ CTUMYJHPOBAaHHWEM HHTEpeca K KOHKPETHOH 00JIaCTM HaydyHOTO 3HaHUS,
CBSI3aHHOTO C OWOJIOTHEH, MEIWIIMHOHN, 3KOJOTHCH, ICHUXOJOTHEH, CIIOPTOM WM BOCHHBIM
JIEJIOM.

[Iporpamma no yue6HOMY mpeamety "buonorus" ga€r mpeacraBieHue o LETH U 3a/1adax
n3y4eHus yaeOHoro npeamera «buonorus» Ha yriryoa€HHOM ypOBHE, ONpeiessieT 00s13aTeNbHOe
(MHBapHaHTHOE) MNPEIMETHOE COJEpKaHHWEe, €ro CTPYKTYpUpOBaHME IO pas3feiaM U TeMaMm,
pacrpenienieHue 1o Kjiaccam, peKOMEHAYeT MMOCIe10BaTeIbHOCTh U3yUeHHs yUeOHOro MaTrepuaia
C Y4YE€TOM MEXIPEAMETHBIX M BHYTPUIPEAMETHBIX CBs3€l, JIOTMKM Yy4eOHOro mpoiiecca,
BO3pacTHBIX 0COOeHHOCTEH oOyuaromuxcs. B mporpamme mo Guonoruu peaan3oBaH MPUHIIMIL
MIPEEMCTBEHHOCTH C H3Y4YCHHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHus,
Omaromapst 4eMy TPOCMAaTPUBACTCS  HANMPaBIEHHOCTh Ha  TIOCIEAYIONIEe  Pa3BHTHE
OMOJIOTMYECKUX 3HAHWW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, IKOJIOTUYECKOTO MBIIIJICHHSI, TIPEICTaBICHU O 3I0pOBOM 00pase >KM3HH, Ha
BOCIIUTaHHE OEpEeKHOTO OTHOILIEHUS K OKpY»Karoledl mpupoaHoil cpene. B mporpamme mno
OMOJIOTUM Tak)Ke IMOKa3aHbl BO3MOXKHOCTH ydeOHoro mpenmera «buonorus» B peanuzanuu
tpeboBanuit ®I'OC COO Kk mIaHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHBIM U IPEeIMETHBIM
pe3ynpTaraM oOy4yeHHs W B (OPMUPOBAHMM OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATEIBHOM
JESTeTbHOCTH OO0YYaloIUXCs 10 OCBOCHHIO COZICp)KaHUS OHOJIOrMYecKoro oOpa3oBaHUS Ha
YPOBHE CpEIHETO 00I1Ier0 00pa30BaHMUs.

VYueOublit ipeamer «buonorus» Ha ypoBHE CpemaHero o0mero oOpa3oBaHHs 3aBepIIacT
Ouosormueckoe 00pa3oBaHKE B IIKOJE M OPUEHTUPOBAH HA PACIIMPEHUE M YTIIyOJICHUE 3HAHUM
oOydJarImuxcsi O J>KUBOM TMpPHPOJIe, OCHOBAX MOJEKYJISPHOM U KJIETOYHOH OHOJIOTHH,
SMOPHOJIOTMM U OMOJIOTUM PA3BUTHS, TEHETUKH, CEJIEKLIUH, OMOTEXHOJIOTUH, 3BOJIIOLMOHHOTO
YYEHUS U IKOJIOTHH.

N3yuenune yueOHOro mpenmera «buonorus» Ha yriyOJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJTOTOBKY OOYYAIOMIUXCS K TOCIEAYIONIEMY IOJyYeHUI0 OHOJIOTUYECKOT0 OO0pa3oBaHUS B
By3aX M OpraHM3alHUsAX CPEeIHEro nmpodeccnoHaabHOro obpasoBanus. OCHOBY €ro COJEpKaHUs
COCTaBIISIET CHUCTEMa OHMOJOTHYECKMX 3HAHWH, TOJYYCHHBIX MpPH H3YYCHHH OOydYaIOIIMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKHX pa3/eioB OHOJIOTHM HAa YpPOBHE OCHOBHOIO OOMIETO
obpazoBanwmsi, B 10—11 kmaccax 3T 3HaHUS MMOTYYalOT pa3BUTHE. TaK, pacIupPEeHbl U YTy OJICHBI
OHMOJIOTMYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, Ipubax, OakTepusix, OpraHu3Me 4YelOBeKa,
o0LMX 3aKOHOMEPHOCTSX J>KW3HM, JOTMOJIHUTENBHO BKIIIOUEHbI OWOJIOTMYECKUE CBEACHUS



MIPUKJIATHOTO U TOHUCKOBOTO XapakTepa, KOTOpPhIE MOXHO HCIHOJB30BaTh KaK OPUEHTHUPHI IS
nociuenyolero Beioopa npodeccun. Bo3moxkHa Takxke MHTErpanust OMOJIOIMYECKHX 3HAHUM C
COOTBETCTBYIOIMMH 3HAHUSAMH, TIOJTy4€HHBIMU O0YYaIOIIUMUCS TPU U3y4YeHUH (PU3UKH, XUMHUH,
reorpaguu U MaTeMaTHKH.

CrpykTypa mporpammbl o ydeOHOMY mpenmMery "buonorus" oTpaxaer CHUCTEMHO-
YPOBHEBBIH M SBOJIIOLMOHHBIA TOAXOAbI K M3ydeHuto Ouosoruu. COTJIacHO MM, HM3Y4aroTCs
CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS )KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3alliH,
SBOJIIOIIMA OPTaHWYECKOTO MHUpa Ha 3eMjie, COXPaHEHHS OHMOJIOTHYECKOTO pPa3HOOOpasus
wianetsl. Tak, B 10 kiacce HM3ydaroTcs OCHOBBI MOJIEKYJISIPHOM M KIJIETOYHOM Ouosoruw,
AMOpPUONIOTUN U OUOJIOTHU PAa3BUTHS, TEHETUKU U CENEKIMH, OMOTEXHOJOTUN U CUHTETHUYECKOMN
OHMOJIOTUH, aKTyaIM3UPYIOTCS 3HAHUS oOOydarolmmxcs Mo OOTaHHWKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 kimacce n3ydaroTcsi SBOJIIOLIMOHHOE YUYEHUE, OCHOBBI SKOJIOTUH U
ydeHue o buocdepe.

VYueOublii mnpeamer «buonmorus»y mpuzBaH 00ECHEYUTh OCBOEHHE OOYYaIOIIMMUCS
OMOJIOTMYECKUX TEOpPHd M 3aKOHOB, HJEH, NPUHIMIOB MW TNPaBWI, JISKAIIUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpA, 3HAHUH O CTPOEHUH, MHOrooOpasuu M
0COOCHHOCTSIX KIIETKH, OpraHW3Ma, IOIMYJISAINH, OWOIEHO3a, HKOCHUCTEMBI, O BBIIAIOIIUXCS
HAYUYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIIEOBAHUAX B OHOJIOTHH, MPUKIAJHBIX AaCMEKTax
Ouosyoruueckux 3HaHWid. /(s pa3BuTHS U MOJAepk aHHsS MHTepeca oO0ydaroumxcs K OHOIoTUd
HapsAIy CO 3HAYUTEIbHBIM 00BEMOM TEOPETHUECKOT0 MaTepHaia B COAEPKaHUM IMPOTrpaMMBbl 1O
OMOJIOTMU TPEAYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBIECHMS W Pa3BUTHS TOW WJIM MHOMN
o0iacTi OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U 3apyOEKHBIX yUEHBIX B PELICHHE Ba)KHEHIIUX
OMOJIOTMYECKHUX U HKOJIOTUUECKUX MPOOIIEM.

Henp n3zydenus: yueOHoro npeamera «buosnorus» Ha yriyOJ€HHOM YpOBHE — OBJIaJICHHE
00y4arommMHUCs 3HAHUSMH O CTPYKTYpHO-(DYHKITMOHAILHOW OPTaHW3aIllMH IKUBBIX CHCTEM
Pa3HOTO paHra u NpUoOpeTeHrne YMEHHUI HUCI0JIb30BaTh 3TH 3HAHUA B (POPMUPOBAHUU HHTEpECa
K omnpenenéHHoi obmactu mpoecCHOHAILHON NEeSITeIbHOCTH, CBSI3AaHHOW C OWOJIOTHEH, WU K
BBIOOPY yueOHOTO 3aBe/IeHUs sl MPOJOKEHUsI OMOJIOTHYeCKOro 00pa3oBaHusl.

JlocTikenue 1eiau u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOiaéHHOM ypoBHE
o0ecreynBaeTcs perieHueM CIeIyoIuX 3a1au:

OCBOCHHE OOYYarOIIUMHUCA CHUCTEMBbl  OHOJOTHYECKHX 3HAHW: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHIEMIHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M MpaBUIIaX,
COCTAaBISIIONINX  COBPEMEHHYIO ©CTECTBEHHO-HAYYHYIO KApTHHY MHpa; O CTPOCHUH,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTMYECKUX CHCTEM (KJIETKA, OpraHu3M, MOIMYJSLus, BU/,
oumoreorieHo3, Onocdepa); O BBIAAIONIUXCS OTKPBITHSX M COBPEMEHHBIX HCCIICOBAHUAX B
OHOJIOT 1Y,

O3HaKOMJIEHHE  O0ydyaromuxcs ¢  METOAaMM  TO3HAHUS  JKUBOM  NPUPOJBL:
UCCIIeI0BATEIbCKUMH METOAAMHU OMOJIOIMYECKUX HayK (MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOJIOTUH U OMOJIOTHU PA3BUTHS, TEHETUKU U CEJIEKIUH, OMOTEXHOJOTHMH U CUHTETUYECKON
OMoJIOTMU,  TMAJICOHTOJIOTUH, OSKOJOTMH); METOJaMU  CaMOCTOSITENIbHOIO  MPOBEACHUS
OMOJIOTMYECKUX HCCIICOBAaHMI B J1labopatopuu M B MpHpoje (HAOMIOJCHUE, H3MEpEHHeE,
AKCIEPUMEHT, MOACTHUPOBAHHE);

OBJIaJieHHe OOy4YaloIMMUCS YMEHHUSIMH: CaMOCTOSITENIbHO HAaXOAWTh, aHAIU3UPOBATh U
HCIOJIb30BATh OMOJIOTUYECKYIO HH(OPMALINIO; TTOIb30BATHCS OMOJIOTUUECKOW TEPMUHOIOTHENH 1
CUMBOJIMKOW; yCTaHaBJIMBaThb CBSI3b MEXKAY pa3BUTHEM OHMOJOTMM U  COLMAIBbHO-
HSKOHOMHUUYECKUMH U SKOJIOTUYECKMMHU IpoOJeMaMM YeJIOBEYECTBA; OLEHHWBATh IOCIECICTBUS



CBOCH JEATENIbHOCTH [0 OTHOIIEHUIO K OKpy)Kalolled NpUPOIHON cpene, COOCTBEHHOMY
3I0pOBbI0 U 3JI0POBBIO  OKPY’KAIOUIMX JIIOJIeH; OOOCHOBBIBAaTH M COOJIIOJATh MEpPHI
npodMIaKTUKKA MHPEKIUOHHBIX 3a00J1€BaHuil, MpaBuiia MOBEIEHHUS B NPUPOAE U oOecreueHust
0€3011aCHOCTH COOCTBEHHOM KHU3HEACATEILHOCTH B UPE3BbIYANHBIX CUTyalUsX MPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE HAyyHbIE OTKPBITHUS B 00JIaCTH
OMOJIOTHH;

pa3BUTHE Y O0YYArOIINXCS WHTEIUIEKTYaJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B Ipolecce
3HAKOMCTBA C BBIJAIOLUIMMUCS OTKPBITHSIMU U COBPEMEHHBIMU HCCIIEIOBAaHUSIMHU B OHOJIOTHH,
peliaeMpIMu €10 TpoOsieMaMy, METOA0JIOrHel OHOJIOrMYecKOro HCCIeIOBaHus, MPOBEICHUS
AKCIIEPUMEHTAIbHBIX HCCJIEIOBAaHUM, pElIeHUs OHOJOTHYEeCKUX 3aJady, MOJAEITUPOBAHUS
OHOJIOrMYeCcKNX 0OOBEKTOB U MPOLIECCOB;

BOCIUTaHUE y OOYYaIONIMXCsl [IGHHOCTHOTO OTHOMICHHUS K JKUBOM MPHUPOJE B LIEJIOM U K
OTHENbHBIM €€ O00bEeKTaM M SBJICHUSAM; (OPMUPOBAHHE HKOJOTMYECKOW, TI'e€HETUYECKOH
IPaMOTHOCTH, OOIIEH KyJbTyphl MOBEIEHHUS B TPHUPOJIE; MHTErPAIlMd €CTECTBEHHO-HAYYHBIX
3HAHUII;

npuobpereHre 00y4YaroImUMHUCs KOMIIETEHTHOCTH B PAllHOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmofeHne TpaBWII TIOBENEHHWS B MPHUPOJE, OXPAaHBI BHIOB, AIKOCHUCTEM, OHOCHEPHI),
COXPaHEHWU COOCTBEHHOT'O 3I0POBBbSI M 3J0POBBS OKPY’KAIOLIUX JIOAEH (COOMoeHusT Mep
npodunaktuku  3a0oneBaHuii, obOecredeHne  OE30MACHOCTH  KHU3HEACATEIHLHOCTH B
Ype3BbIYAaHBIX CUTYalUsAX IPUPOJAHOTO U TEXHOICHHOTO XapaKTepa) Ha OCHOBE MCIOJIb30BaHUs
OMOJIOrMYECKUX 3HAHUN U YMEHUH B IOBCETHEBHOM JKU3HU;

CO3/1aHHE YCJOBUH JUIi OCO3HAaHHOTO BbIOOpa O0OydYalOUMMUCA WHAMBHUIYAJIHHON
0o0pa3oBaTeNbHOW  TPACKTOPHM, CIIOCOOCTBYIOIIEH MOCIEAyIoUeMy Mpo(hecCHOHATIEHOMY
CaMOOTIPENICIICHUIO, B COOTBETCTBUM C HWHIWBUAYAIBHBIMA HHTEpECAMH W IMOTPEOHOCTIMHU
peruoHna.

OO01mee 9YuCIO YacoB, OTBEICHHBIX HA HM3yYCHHE OWOJOTHHM Ha YTIIyOJIEGHHOM YPOBHE
cpemnHero obmiero obpaszoBanus, coctaBiseT 204 gaca: B 10 kmacce — 102 gaca (3 uaca B
Henento), B 11 kimacce — 102 gaca (3 yaca B HeICIO).

OT6op opraHu3anMoOHHBIX (QOpPM, METOJOB U CPEACTB OOyueHuss OHOJIOTHUH
OCYILECTBIISIETCS. C YUYETOM CIEU(PHUKU €ro COMACpXaHUsA U HAMPABICHHOCTH Ha MPOJIOJIKEHUE
OMOJIOrNYecKoro 00pa3oBaHUSl B OPraHM3ALMAX CPEAHEro MNpPo(EecCHOHAIBLHOTO U BBICIIETO
oOpa3oBaHws.

OO0s13aTeNBbHBIM YCIIOBHEM TPpHU O00y4YeHHWH OWOJIOTUHM Ha YIIIyOJIEHHOM YPOBHE SIBIISETCS
MPOBEACHNE JIA0OPATOPHBIX W TIPAKTHUECKUX paboT. Takxke ydacTtHe oOydaromuxcsi B
BBINIOJIHEHUH TMPOEKTHBIX U  y4eOHO-MCCIIEOBATENbCKUX pabOT, TeMaTuka KOTOPBIX
OTIpE/IeNIeTCS Y4YUTENIeM Ha OCHOBE MMEIOIIUXCS MaTepUAIbHO-TEXHUYECKUX PECYPCOB U
MECTHBIX TPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Buosorusi kak Hayka

CoBpemeHHasi OMOJIOTHSI — KOMIUICKCHAs Hayka. Kparkas wicTopusi pa3BUTHS OHWOJIOTHH.
buonoruueckne Hayku W u3yyaemble UMHU TpoOiembl. DyHIaMEHTANbHBIE, MPUKIATHBIE WU
MOMCKOBBIE HAYYHBIE UCCIIETOBAHMS B OUOJIOTHH.

3HaueHue Ouoyorud B (POPMHUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHBI
mupa. [Ipodeccun, cBsizaHHbie ¢ Owuojorueil. 3HaueHue OUOJIOTHM B MPAKTHYECKON
NESATEILHOCTH YEeJIOBEKAa: MEAMIIMHE, CEIbCKOM XO3SWCTBE, MPOMBIIIJICHHOCTH, OXpaHe
MIPUPOJIBI.

JdemoncTpauuu

[Moptpersl: Apucrorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. [lapsun, Y. I'apseii, I'.
Mennens, B. W. Bepnanckuii, U. II. IlaBnoB, M. M. Meunukos, H. W. Baswios, H. B.
Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnunpl U cxembl: «CBsi3b OMOJIOTUU C APYTUMHU HayKaMmy, «CucTeMa OMOJIOTHUYECKUX
HayK».

Tema 2. 7KuBble cCTeMbI U UX U3Y4YEeHHUE

JKuBble cucTembl Kak mpeaMeT u3ydeHusi Ononaoruu. CBOMCTBA )KUBBIX CUCTEM: €IHMHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOKHOCTb U  YHOPSAJOYEHHOCTh
CTPYKTYpBI,  OTKPBITOCTh,  CaMOOpPraHU3aIusi, CaMOBOCIPOU3BEJCHUE, Pa3aPaKUMOCTb,
W3MEHYUBOCTH, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alid KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIA, TKAaHEBBIM,
OpraHU3MEHHBIMH, MOMYJIALIUOHHO-BUJOBOM, 3KOCHUCTEMHBIN (OMOreoIeHOTHYECKHIA),
ouoctepusiid. [Iponeccsl, npoucxoasiiue B XKUBBIX cucTeMax. OCHOBHbBIE MPU3HAKH >KHUBOTO.
Kuznp kak ¢opma cyliecTBOBaHUS MaTepud. Hayku, n3ydaromniue >KMBbIE€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHU3aluu.

Nzyuenune xuBbIX cucteM. Metoasl Ouonorndeckoil Hayku. HabOmionmenue, maMepeHwue,
SKCIIEPUMEHT, CHUCTEMaru3anus, MeraaHain3. [loHATME O 3aBUCUMOM M HE3aBHUCHUMOU
nepemeHHou. IlnanmpoBanme skcnepumenta. [locraHoBka W mpoBepka rumnote3. HyneBas
runote3a. [lonarue BEIOOpKH U €€ JO0CTOBEpHOCTh. Pa3opoc B Omosornueckux gaHHBIX. OIeHKa
JIOCTOBEPHOCTH MOJYYEHHBIX PE3ynbTaToB. [IpMUMHBI UCKaXXEHUsI pE3yJIbTATOB SKCIEPHUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JdemoncTpauuu

Tabmumet u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «DBHONOTHYECKHE CHCTEMBD,
«CBoJCTBa XKMBOW MaTepum», « YpOBHU OpraHU3aL1U KUBOU NpUPObD», «CTpOEHUE KUBOTHOM
KieTku», «TkaHu  KUBOTHBIX», «CHCTeMBl OpPraHOB  YEJIOBEUYECKOTO  OpraHu3May,
«buoreornenosy, «buocdepa», « MeToabl H3yUeHUs )KUBOU MTPUPOIBD).

OO6opynoBanue: 1aboparopHoe 000pyOBaHUE JIJIS IPOBEACHHS HAOJIOICHUH, H3MEPECHUH,
JKCIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp30BaHWe pa3aUYHBIX METOJOB NMPU U3YUYEHHHM MKUBBIX
CUCTEM.

Tema 3. buosorusi KjieTkn



Kinetka — cTpykTypHO-(DyHKIMOHANBHAS €IUHUIA KUBOTO. VICTOpUS OTKPBITHS KIIETKH.
Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOU KJIETOYHOU TEOpUHU.

MeTtoasl MOJEKYJISPHOM M KJIETOYHOW OHOJOrMH: MHUKPOCKONMS, Xpomarorpadus,
anekTpodope3, METOA MEYCHBIX aToMOB, auddepeHnuanbHoe IeHTpUdyrupoBaHue,
KyJbTUBUPOBAHHE KIETOK. M3ydeHne GUKCHPOBAHHBIX KJIETOK. DIEKTPOHHAS MUKPOCKOIIHSI.

JdemoncTpauuu

[Toptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. lllneitnen, P. Bupxos, K. M. bap.

Tabmubr 1 cxeMbl: «CBETOBOH MHUKPOCKOI, «DJEKTPOHHBIA MHUKPOCKOI», «McTopwust
Pa3BUTHS METOJI0B MUKPOCKOIIHUINY.

O6opynoBaHHe: CBETOBOH MMKPOCKOI, MHUKpPOIpENapaThl PaCTUTEIbHbIX, >KUBOTHBIX M
OaKTepHaJIbHBIX KIJIETOK.

IpakTuueckas padora «/3yueHue METONOB KIETOYHOW Ouosioruu (Xpomarorpadus,
anekTpodopes, auddepeHnuanbaoe neaTpudyrupoanue, [ILIP)y».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOAJIEMEHTHI. Boga u €€ ponb
KaK pacTBOPUTENs, pEareHra, ydacTUe B CTPYKTYPUPOBAHUHU KIIETKH, TEIUIOPETYIISALUY.
MunepanbHbie BellecTBa KJIETKH, UX Ouojiornieckas poJib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckue BellecTBa KIeTKU. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBoi Mosekynbl. IlepBuunas crpykrypa Oenka, MenTHAHAS
CBs3b. BTopuuHas, TpeTWuHas, 4eTBepTUYHAsi CTPYKTypbl. [lenaryparms. CBoiicTBa OEmKOB.
Knaccugukarus 6enkos. buonornueckue pynkimn 6enkon. [IpHoHsL

VYrneBonpl. MoHOCaxapubl, AUCAXAPHUIbIL, OJUTOCAaXapuiabl M monucaxapuabl. OOmmii
IUIAH CTPOCHUS M (U3UKO-XUMHUYECKHE CBOMCTBAa YriieBoAOB. buonorndyeckne ¢GyHKIUN
YIJIEBOJIOB.

Jlumuaer.  TmapodwnbHO-THApOPOOHBIE  cBoMcTBAa.  Knmaccudukammss — nmunumos.
Tpurnmuuepunsl, hochonunuabl, BOCKU, crepouipl. buonornyeckue pynkunu nmununos. OO1iue
CBOICTBa OHMONOTMYECKMX MEMOpaH — TEKyuecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIyIPOHUILIAEMOCTb.

Hyxneunossie xucnotel. JIHK n PHK. Ctpoenne HykienHOBBIX KuCIOT. HykiieoTuasl.
[punun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas crupaib.
Mecronaxoxaenue u ononorndeckue pyukun JHK. Buast PHK. @ynkunu PHK B kietke.

Crtpoenue moiiekysibl AT®. Makposprudeckue cBsizu B Mojiekysie AT®. buonoruueckue
¢byakn AT®. BoccTaHoBieHHBIE TEPEHOCUMKH, MX (QYHKIUU B KieTke. CeKBEHHpPOBaHHE
JIHK.

CrpykrypHast Ouojiorus: OMOXMMHUYECKHE U OMO(pU3NYECKHE HMCCIEOBAHUS COCTaBa U
IIPOCTPAHCTBEHHON CTPYKTYyphl OMOMOJEKy1. MojaenupoBaHue CTPYKTYpbl M (QYHKUUH
OMOMOJIEKYJ U UX KOMILJIEKCOB.

JdemoHcTpanuu

Hoptperst: JI. Ilonunr, Ix. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, @. Canrep, C.
[Ipy3unep.

Hunarpammsel:  «PacnpenesnieHne XUMHYECKHX JJIEMEHTOB B HEXUBOW MIPUPOIE»,
«Pacnpenenenue XUMUYECKUX 3JIEMEHTOB B )KUBOW TIPUPOJIEN.

Tabmunpr u cxembl: «llepuonnyeckass TabmuIa XMMHYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBl BOJbI», «BemiectBa B cocraBe OpraHu3mMoBy», «CTpoeHHE MOJIEKYJbl OenKay,



«CTpyKTypbl O€NKOBOW MOJEKyJb», «CTpoeHHe MOJEKYJ yrieBoAoB», «CTpOoeHHE MOJIEKYJ
munuaoBy, «HykinenHoBbie KUCI0Th», «CTpoeHne MoJieKyJibl ATO».

O6opynoBaHue: XMMHUYECKas II0Cy1a U 000py10BaHHE.

JlaGopaTopHas pa6ora «O6HapyxeHue OelIKOB ¢ IOMOLIbIO KaUeCTBEHHBIX PEAKLIUI.

JlabopaTopHas paGora «lccienoBaHue HyKIEMHOBBIX KUCIIOT, BBIJEJIEHHBIX U3 KJIETOK
Pa3IUYHBIX OPraHU3MOBY.

Tema 5. Ctpoenue u GyHKIMH KJIETKH

Tunsl KIeToK: syKapuoTHUecKass M INpokapuotudeckas. CTpyKTypHO-()yHKIIMOHAIbHBIE
00pazoBaHMsI KJIETKHU.

CtpoeHne TMPOKAPUOTHYECKOW KieTkH. Kierounas crTeHka OakTepuii U apxei.
Oco0eHHOCTH CTpOEHUs reTepoTpoHOM U aBTOTPO(GHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb IPOKAPUOT B OMOLIEHO3AX.

Crpoenrie u (QyHKIIMOHUPOBAHUE dYKapHOTHUYECKOW KieTkH. [Imasmarndeckas memOpaHa
(mna3manemma). CTpykTypa [Jia3MaTudeckod MeMOpaHbl. TpaHCHOPT BEIIECTB depe3
TUIa3MaTUYecKyl0 MeMmOpaHy: maccuBHbBIN (muddysus, obneru€nHas nuddys3usi), aKTUBHBINA
(epBUYHBIA M BTOPHYHBIA aKTUBHBIA TpancnopT). [lomymponuriaemocts memOpansl. Pabora
HaTpUN-KaJTUEBOTO HacOCa. DHIOIUTO3: MUHOIMTO3, (aronuTos. JKk3o1uTo3. Kiierounas cTeHka.
CtpykTypa v GyHKUIUU KJIETOYHON CTEHKH pacTeHUM, TpUOOB.

Huromnazma. Iluro3zons. Llutockener. [IBwkeHne nurorazMbl. OpraHOWIBl KIETKU.
OnHomeMOpaHHBIE OpraHOUbI KJIEeTKH: 3HAoma3mMarndeckas cetb (JI1C), anmapat I'onbmxu,
JM30COMBI, MX CTpoeHHe U (PyHKUMHU. B3anMOCBsS3b OJTHOMEMOpaHHBIX OPTraHOUIOB KJIETKH.
CrpoeHue rpaHyJsIpHOTO peTukyiyma. Mexanusm Hanpasienusi OenkoB B DJIIC. Cunte3
pactBopuMbIx ~ OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. Imagkuii  (arpanyJisipHBIif)
sHIOIUIa3MaTHUeCKuil peTukyiayM. CekperopHas ¢ynkmus ammapara [ompmxu. Tpancmopt
BEIIECTB B KJIeTKe. Bakyonn pacturenbHbIX KieTok. Kierounsiii cok. Typrop.

[lomyaBTOHOMHBIE OpPraHOMIBl KIETKH: MHMTOXOHJpHH, IulacTuibl. IIpoucxoxkaeHue
mutoxoHapuil u tiactua. Cumbuorenes (K.C. MepexkoBckuii, JI. Maprynuc). Ctpoenue u
GyHKIMM MUTOXOHApMM u 1wuactufi. IlepBuuHble, BTOPUYHBIE M CJIOXHbBIE IUIACTUABI
(OTOCHHTE3UPYIOIIUX JYKapHOT. XJIOPOIUIACTBI, XPOMOIUIACTBI, JICHKOIJIACThl  BBICIINX
pacTeHuN.

HememOpannsie opranouzsl kieTkd CTpoeHHe M (yHKIMH HEMEMOpaHHBIX OpraHOWIOB
kinetku. PubGocombr.  Ilpomexxytounsie  ¢umameHThl. MuKpoQuiaMeHTbl. AKTHHOBBIC
MUKpO(GUIaMeHThl. MBbIIIEUHbIe KJIETKH. AKTHHOBBIE KOMIIOHEHTHI HEMBIIICYHBIX KIICTOK.
MuxkpotpyOouku. Knerounsiii nentp. CTpoeHMEe U JBUKEHHE KTYTUKOB M PECHUYEK.
MukpoTpy0Oouku 1uToria3mel. LleHTprosb.

Anpo. Obosouka gapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHHE U (DYyHKIHH.
Snepubiil 6enkoBblii MaTpuKC. [IpocTpaHCTBEHHOE PACHOJIOXKEHHE XPOMOCOM B HMHTEp(ha3HOM
anpe. DyXpoOMaTHH U reTepoXpoMaTHH. benku XxpoMaTuHa — rUCTOHBL. KieTO4HbIE BKIIOYEHUS.
CpaBHHTENbHAS XapaKTEPUCTUKA KIETOK 3YKapHOT (PaCTUTEIbHOM, dKUBOTHOU, TPUOHOM).

JdemoHcTpauuu

[optpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuupsl u cxembl: «CTpoeHHE SYKapHOTHUECKOM KIETKW», «CTpoeHHe KUBOTHOM
KIeTKW», «CTpoeHHne pacTUTENbHON KiIeTKN», «CTpoeHre MUTOXOHAPUWY, «Sapo», «CtpoeHune
MPOKAPHOTHUYECKON KIETKH».

O6opynoBaHMe: CBETOBOW MHUKPOCKOI, MHUKPOIIPENapaTbl PacTUTENIBHBIX, >KUBOTHBIX
KJIETOK, MUKpOTIpenapaTbl OaKTepHUabHBIX KJIETOK.



JlabopaTopHasi pabdora «/3ydyeHne cTpoeHUs KIETOK Pa3IMUHbIX OPTaHU3MOBY.

[pakTuyeckas padora «l3yueHue cBOMCTB KIETOUHOW MEMOPAHBD».

JlaGopaTophasa pabora «lccnenoBanue Ia3Monn3a M Aemia3Moin3a B PaCTUTENIBHBIX
KJIETKaX».

IpakTuueckas padora «V3yueHue ABMKEHUS LIUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

ACCUMHIISIIIASA ¥ JTUCCUMIIISIIIUSL — JIBE CTOPOHBI MeTaboimm3Ma. Tumsl oOMeHa BEIIeCTB:
aBTOTpO(HBI ¥  TreTepoTpodHBIM. YYacTue KHCIOpPOJa B OOMEHHBIX IPOIECCaXx.
DHepreTuieckoe oOecrnedyeHne KIeTku: rmnpeBpamenne AT®O B 0OMEHHBIX TIIpolieccax.
depMEHTATUBHBIN XapakTep peakiuii KIETOYHOro Meradbosm3ma. DepMeHThI, UX CTPOCHHE,
cBoiictBa M MexaHu3M jeiictBusa. Kodepmentsl. OTinuus (pepMEeHTOB OT HEOPraHUYECKUX
Karanu3atopoB.  benku-akTuBaTopel M OEIKU-MHTMOUTOPBL.  3aBUCHUMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIH OT PA3IMYHBIX (PaKTOPOB.

[IepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KieTke. PorocuHTes. Posb XJI0poIiacTos B
nporecce (otocunte3a. CeroBas u TeMHOBasi (pa3el. Doroxpixanue, Ciz., Cs. 1 CAM-THuIBI
¢dorocunTesa. IlponykTuBHOCTh (hoTOCHHTE3a. BrmsHME pa3nuuHbBIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHHE (HOTOCUHTE3A.

XemocuHte3.  PazHooOpa3ue  OpraHU3MOB-XEMOCHHTETHUKOB:  HUTPUPUIHMPYIOLIIE
OakTepuu, xene300akTepuu, cepoOaKTepun, BOAOPOIHbIE OaKTepUun. 3HaUCHHE XEMOCHHTE3a.

AHaspoOHble opraHu3Mbl. Buabl 6poxkenus. [IpoaykTel OpoXeHHs M MX HUCHOJIb30BAHUE
YeJIOBEKOM. AHa’pOOHbIE MUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH W BO30yAUTENN
601e3HeH.

AdpoOHBIE OpraHM3MBbI. JTambl 3HEpPreTuueckoro obmeHa. IloaroToBUTENBbHBIN H3Tall.
['mukomu3 — 6ECKUCTIOPOAHOE PACIIETICHHE TIIFOKO3HI.

buonoruueckoe okucieHue, WIM KIETOYHOE JbIXaHue. Pojib MUTOXOHApHUH B Ipoleccax
oumosornueckoro okucienus. lluknuyeckue peakiuu. OkucautenbHOe (ochOopHIMpPOBAHHE.
[IpeumymiectBa a’poOHOrO mMyTH OOMEHa BelIecTB meped aHa’poOHbIM. h(HEKTUBHOCTH
SHEPreTUIECKOro 0OMeHa.

JdemoncTpauuu

[optpetst: k. ITpuctom, K. A. Tumupsses, C. H. Bunorpaackuii, B. A. Ourensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumper 1 cxembl: «DoTOCHHTE3», «DHEpPreTHUdecKkuii oOMeH», «buocwHTe3 Oenkay,
«Ctpoenue pepmenTay, «XeMOCHHTE3Y.

O6opynoBaH#e: CBETOBOM MUKPOCKOII, 000PYOBAaHUE JIJIsl IPUTOTOBJICHHUS TIOCTOSTHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass paGora «l3ydyeHue KaTaJIUTUYECKON aKTUBHOCTH (EepMEeHTOB (Ha
pUMepe aMUIIa3bl UM KaTanasbl)».

JlaGopaTtopnasa paGora «l3yueHne (epMEHTATUBHOIO pACLICIUIEHUS MEPOKCHIA
BOJIOPO/1a B PACTUTENIBHBIX M JKUBOTHBIX KJIETKAX).

Jla6opaTopHas padoTa «CpaBHeHHUE MPOIECCOB (POTOCUHTE3A U XEMOCHHTE3a.

JlaGopaTopnasi pa6oTa «CpaBHEHHUE MPOIECCOB OPOKCHUS U ABIXAHHS.

Tema 7. HacinencrBeHHasi uHpopMalus U peaju3anus eé B KJIeTKe

Peaknuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUSIX MATPUUHOTO
cuHTe3a. Peanmzanusa HacieacTBeHHOW wWH(opManuu. ['eHeTHYecKkwil KOJ, €ro CBOMCTBA.
Tpanckpuniusa — matpuudbli cuaTe3 PHK. I[TpuHUMNBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTbD,



AHTUIAPAIIIEIBHOCTh, aCUMMETpUYHOCTh. Co3peBanue marpuunbix PHK B sykapuotmueckoit
kierke. Hexkogupyromue PHK.

Tpancnsaus u e€ stansl. Yuactue TpaHcnopTHeix PHK B Guocunrese Genka. YcnoBus
6uocunresa 6enka. Koguposanue amuHokucaot. Posis pubocom B GuocunTese Oenka.

CoBpemeHHbIE MPEACTABICHHSI O CTPOEHNUU IeHOoB. OpraHusanysi TeHoMa y NPOKapHoT U
9yKapuoT. Perymsimms akTUBHOCTH T€HOB y mpokapuoT. I'mmore3a omepona (P. XKako0, XK.
Mano). MonekynsipHble MEXaHM3Mbl JKCIPECCUU TEHOB y 3ykapuoT. Ponb XpomaruHa B
peryssinuu paOoThl reHoB. Perymsamus oOMeHHBIX Mpo1eccoB B KieTke. KieTouHslil romeocTas.

Bupycel — HeksieTouHble (GOpMBI )KU3HU U 0OnuraTHele napasutsl. CTpoeHHe MPOCThIX U
CIIOKHBIX BHUPYCOB, peTpoBUpPYcOB, Oaktepuodaron. Kuznenuwni mmkin JHK-conmepikarmux
Bupycos, PHK-conepkamux BupycoB, O6akrepuodaroB. OOpaTHas TpaHCKPHILUS, pPEeBEpTasa,
UHTErpasa.

Bupychbie 3aboneBaHusi uenoBeKka, KHBOTHBIX, pactenuid. CIINUJ], COVID-19,
COLMAIIbHBIC ¥ MEIUIIMHCKUE MTPOOIIEMBI.

Hanorexnomorun B Owonornn u wmeauiuHe. llporpammupyemsbie (QyHKIHMH OETKOB.
CnocoObl 10CTaBKM JIEKAPCTB.

JdemoncTpauuu

[Toptpetsr: H. K. Konbios, /1. 1. IBaHoBCKkwMiA.

Tabmunet u cxembl: «buocunTe3 Oenka», «leHetnueckuir kom», «Bupycs»,
«baxrepuodarm».

IIpakTnueckas padora «Co3iaHue MOJENIN BUPYCa».

Tema 8. 7JKuzHeHHbIN IUKJI KICTKH

Knerounsiii mukn, ero mepuoabl u peryisiusa. HMurepdasza um muro3. OcobeHHOCTH
MIPOIIECCOB, MpoTeKaronmx B uHTepdase. IloaroToBka KiIeTKH K AenieHUI0. [IpecuHTeTHYeCKUi
(MOCTMUTOTUYECKUH), CUHTETUYECKMH M TOCTCUHTETUYECKHH (IIPEMUTOTUYECKHUI) MepHOIbI
uHTep(da3HI.

Marpuunsiii  cunre3 JHK —  permmkamms.  [lpunnuner  perummkanuu — JIHK:
KOMIUIEMEHTAPHOCTh, — MOJYKOHCEPBATHBHBIM  CHHTE3, AaHTHUINAPAJUICIIBHOCTb. MexaHn3m
perumkannu - JIHK.  Xpomocomsl. Ctpoenune xpomocom. Temomepbl u  Termomepasa.
XpPOMOCOMHBIN HAabOp KIETKH — KapuoTul. JMIJIOWAHBIN M TaruiouIHbIA HAOOPBHl XPOMOCOM.
I'omonornuneie XxpomMocoMsl. [10710BbIE XPOMOCOMBI.

Jenenue kinetkn — muro3. CTaiuu MHUTO3a M MPOUCXOJALIME B HUX Hpouecchl. Turmbl
muto3a. Kapuoknnes u nurokunes. buojgoruueckoe 3HadyeHre MUTO3a.

Perymsiiyss MHUTOTHYECKOTO IMKIA KIETKH. [Iporpammupyemasi KieTodHass THOenb —
aroInTo3.

Knerouynoe s1po, XpoMOCOMBI, (hyHKIIMOHAIbHAsI TEHOMUKA. MexaHu3MBbl nposudepanuy,
mudepeHIUpoBKH, cTapeHus U rudenu kieTok. «L{udposas knerka» — OnonHpopmaTHyecKue
MoJienH (PYHKIIMOHUPOBAHUS KIETKH.

JdemoHcTpanuu

Tabmunpl U cxembl: «KU3HEHHBIM LUK KICTKW», «Muto3», «CTpoeHHE XpPOMOCOMY,
«Permmuxkanus JIHK».

O6opynoBaH#e: CBETOBOW MHUKPOCKOII, MUKPOIIpEnaparel: «MHUTO3 B KIETKaX KOpPEIIKa
JIyKay.

JlaGopaTropnas padora «/3yueHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopnas paGora «HaOnrogeHue MuTo3a B KJIETKaX KOHYMKA KOpeEIIKa Jyka (Ha
TOTOBBIX MUKpOIpenapaTax)».



Tema 9. Ctpoenue u GyHKIMH OPraHU3MOB

buonornyeckoe  pazHooOpazue  opraHusmoB.  OJHOKJIETOYHBIE, KOJIOHHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaAHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KU3HEESTEIbHOCTH OJAHOKJIETOUHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHbIE BOJOPOCIIH, Apyrue npoTUcThl. KojgoHuambHbIe
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
OpranusMm Kak enuHoe 1ejioe. 'omeocTas.

Tkaam pacreHuil. THIBI pACTUTENBHBIX TKaHEH: oOpa3oBaTeNbHAs, TOKPOBHAs,
MPOBOJIAIIAs, OCHOBHAsA, MexaHHueckas. OCOOEHHOCTH CTpOeHHUs, (PYHKLIUN U PaCIONOKEHHS
TKaHE! B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YeJOBEeKAa. TWIBI JKMBOTHBIX TKAaHEW: DSNMUTEIMAIbHAS,
COCIMHUTENbHAs], MbllleyHas, HepBHas. OCOOCHHOCTH CTPOEHMS, (YHKLIUH U PACIOI0KEHHS
TKaHE! B OpraHax >KMBOTHBIX M U€JIOBEKa.

Opransl. BereratuBHble 1 TeHepaTUBHbBIE OpraHbl pacTeHUd. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4esioBeKa. DyHKIIMK OPraHOB U CUCTEM OpPTraHOB.

Omopa Tenma opranusmoB. Kapkac pacrenmii. CKeneTbl  OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. HapykHblll 1 BHyTpeHHUI ckeneT. CTpoeHUe U TUIbI COEAMHEHUS
KOCTEH.

JIBwkeHue oOpraHu3moB. JIBWXKEHHME OJHOKJIETOYHBIX OpraHU3MOB: aMEOOHUIHOE,
KT'YTUKOBOE, DPECHHYHOE. JIBW)KEHHME MHOTIOKJIETOYHBIX pAacTEHUM: TPONM3MbI U HACTHUHU.
JIBI>KE€HHE MHOTOKJIETOYHBIX KHBOTHBIX U Y€JIOBEKa: MbllieyHas cucreMa. Peduiekc. CkenerHble
MBIIIIIBI ¥ UX padoTa.

[Mutanue opranuzmos. [lornoiieHne BoAbl, YIIEKUCIOrO ra3a U MHUHEPAJIbHBIX BEIIECTB
pactenusmu. [lutanue XUBOTHBIX. BHYTpHUIIOIIOCTHOE M BHYTPHUKJIETOYHOE MHILEBAPEHHUE.
[IuTanre MO3BOHOYHBIX XKUBOTHBIX. OTHENbI MUIIEBApUTENBHOrO TpakTa. [lumeBapurenbHbIe
xenesbl. [InmeBapurenpHas cucteMa 4enoBeKa.

Jpixanue opranu3moB. Jlpixanue pactenuil. Jpixanue xuBoTHbIX. [uddy3us razos yepes
MOBEpXHOCTh KJeTkH. KoxkHoe npixanue. JlprxarenbHas moBepxHOCTh. XKabepHoe u j€royHoe
IbpIXaHue. JIpIXaHue NO3BOHOYHBIX >KMBOTHBIX W YEJIOBEKA. OBOJIOLMOHHOE YCIIOKHEHUE
CTpO€HMsI JETKUX I103BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas CUCTEMa 4esoBeKa. MexaHu3M
BEHTHWISIIMH JIETKUX Y MITUL K MJICKOMUTAIOMMX. Perynsanus npixanus. J{pixarenpHbie 00bEMBI.

TpaHCnOpT BeElIECTB y OpPraHU3MOB. TpPaHCHOPTHBIE CUCTEMBI pacTeHuil. TpaHcrnopt
BELIECTB Yy JKHUBOTHbIX. KpoBeHocHas cucrema u €€ opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepale, KpOBEHOCHbIE coOcCyabl U KpoBb. Kpyru
KpOBOOOpaIeHusl.  DBOMIOIMOHHBIE  YCJIOKHEHHUS  CTPOEHUS  KPOBEHOCHOM  CHCTEMBbI
MI03BOHOYHBIX KUBOTHBIX. PaboTa cepaua u eé€ perynauus.

Boigenenne y opranusmoB. BelneneHune y pacteHuil. BeiaeneHue 'y KMBOTHBIX.
CokparutensHble Bakyoiu. Opransl BbigeneHus. @OuwibTpauus, cekpeuuss u  oOpaTHoe
BCAChIBaHME KaK MEXaHU3MbI pabOThl OPraHoB BhiJeNeHHs. CBS3b MMOJIOCTU TEJla ¢ KPOBEHOCHOM
U BBIJCIIUTENIBHON cucTeMaMH. BplieneHne y NO3BOHOYHBIX >KMBOTHBIX M yenoBeka. llouku.
Crpoenne u GpyHkumonupoBanue HeppoHa. OOpa3zoBaHNE MOYH Y YEJIOBEKA.

3ammrTa y OpraHu3MOB. 3aliuTa y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepwii u
IMCTHI MMPOCTEHIMX. 3anuTa y MHOTOKJIETOUHBIX pacTeHui. KyTtukyna. CpencrBa nmacCUBHOW U
XUMHAYECKOH 3a1nTEl. OUTOHITNIEL.



3amuTa y MHOTOKJIETOYHBIX )KUBOTHBIX. [IOKPOBBI M MX MIPOMU3BOJHBIE. 3aIUTa OPraHU3Ma
or Oone3Heil. VMMMyHHas cuctema uenoBeka. KIeTOUHBIf M TyMOpajdbHbIH HMMYHHTET.
Bpoxa€Huplii M NpUOOpeTEHHBIM  crieqUpUUEecKUd UMMYHHUTET. TeopHus KJIOHAJIbHO-
cenektuBHOro ummyHnureta (I1. Opaux, @. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. PoJib BpOXXIEHHOTO IMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUH.

Pazppaxumocte W perynauus y OpraHu3moB. Pa3apakumocTh y OJHOKJIETOYHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisuus y pacteHuil. PocToBble BemecTBa M MX
3HAYECHHE.

HepBHas cucrema u pediexTopHas peryssiuus y *XUBOTHbIX. HepBHas cucrema m eé
OTIeNbl. ODBOJIOLMOHHOE YCIOXKHEHHE CTPOCHMsS HEPBHOM CUCTEMBI Y >KMBOTHBIX. OTaeisl
TOJIOBHOTO MO3ra HO3BOHOYHBIX XUBOTHBIX. Peduiekc u pedrnextopHas nyra. besycinoBHele u
YCIIOBHBIE PE(IICKCHI.

I'ymopanbpHast perynsiuuss M SHOOKPMHHAs CUCTEMA JKMBOTHBIX M uyeloBeka. JKenessl
SHJOKPUHHOM CHUCTEMBI M HMX TIOPMOHBI. JleicTBME TOpMOHOB. B3auMOCBSA3b HEpPBHOU U
SHAOKPUHHOU cucTeM. [ umoranaMo-rumnodusapHas cucTema.

JdemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OAHOKJIETOYHBIE BOJOPOCINY, «MHOIOKIETOYHbBIE BOJOPOCIH,
«bakrepum», «lIpocreiimme», «Opransl LBETKOBBIX pacTeHui», «CHUCTEMBI OpraHOB
II0O3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHME HAaceKoMbIX», «TKaHM pacTeHUD,
«KopueBbie cucrembl», «Crpoenue ctebns», «CTpoeHHe JIHUCTOBOW IUTACTUHKW», «TkaHu
KUBOTHBIX», «Ckener 4yenoBekay, «llumeBapurenbHas cucrema», «KpoBeHOCHas cucTemay,
«/pixarenbHas cucrema», «HepBHas cucrema», «Koxa», «MbplleyHas cucTeMay,
«BpinenurenbHas cucreMa», « DQHIOKpUHHAA cuctemay, «CtpoeHue Mplibl», « IMMyHUTETY,
«Kumeunononoctueie», «Cxema nuTaHus pacteHui», «KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX
KHUBOTHBIX», «CTpoeHue ruapel», «CTpoeHue miaHapun», «BHyTpeHHee cTpoeHHe 10KIEBOro
yepBsa», «HepBHas cucrema pbiO», «HepBHas cuctema narymkw», «HepBHas cucrema
nmpecMmbIKaomuxcs», «HepBHas cucrema nruny, «HepBHas cucremMa MIIEKOIUTAIOIINAX,
«HepBHas cucrema uenoeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHMKPOIpENapaThl OJHOKJIETOYHBIX OpPraHW3MOB,
MUKpOIIpenaparsl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKOXKHX, KUBbBIE
HK3EMIUIIPBl KOMHATHBIX PAaCTEHUH, repOapun pacTeHUI pa3HbIX OTJIENOB, BJIAKHBIC MIPETapaThI
KUBOTHBIX, CKEJIEThI IO3BOHOYHBIX, KOJJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YEJIOBEKA,
o0opyaoBaHuEe JJsi JIEMOHCTpAallMd [OYBEHHOI'O U BO3AYIIHOTO TMTaHUS pPACTEHUM,
pacuieruieHusl Kpaxmaia u  OeJIKOB TMOoJ JeWcTBHEM (EpMEHTOB, 00OpyIOBaHWE IS
JEMOHCTpPALMH OIBITOB N0 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKHX, MEXAHU3Ma JbIXaTEeIbHBIX
JBUKEHHUHA, MOJIETN TOJIOBHOI'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3yueHne TKaHEN pacTEHUID.

JlabopaTopHas padora «/3yueHne TKaHEel )KUBOTHBIXY.

JlabopaTopHasi pabdora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3MmHoOKeHHe U pa3BUTHE OPTAaHU3MOB

®DopMbl pa3MHOXKEHHUSI OPTAaHU3MOB: Oecriosioe (BKJII0Yasi BEreTaTUBHOE) U T0JI0BOE. Buib
0€ecroJI0ro pa3sMHOXKEHUS: IOYKOBAHUE, CLIOPYJIALUS, (parMeHTalus, KIOHUPOBaHHE.

[TonoBoe pa3zmuoxkenue. I[lomoBbie kieTkw, WM rameTbl. Meio3. Craaum MeHo3sa.
[ToBenenue xpomocom B merose. Kpoccunrosep. buosiornueckuii cMbICca Melo3a U MOJOBOTO
npouecca. Melo3 1 ero MecTo B JKU3HEHHOM LIUKJIE OPIaHU3MOB.



[Ipen3aponsimieBoe  paszButrue. ['ameroreHe3 y kuBOTHbIX. IlonoBble  Kenes3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE IMOJIOBBIX
KJIETOK.

Om010TBOpEHNE U SMOPHOHAIBHOE PA3BUTHE >KUBOTHBIX. CIOCOOBI OIIOJIOTBOPEHUS:
Hapy’KHOe, BHyTpeHHee. [lapreHorenes.

WNunuBuayanpHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHOJIOTHST — HAyKa O Pa3BUTHU
opranu3mMoB. Mopdorenes — ofHa ©3 TJABHBIX TpoOsieM »MmOpuonorud. Konmenmms
MopdorenoB u Mojenn mopdoreneza. Cramuu SMOpHOTeHe3a JKMBOTHBIX (HA TpUMeEpe
narymku). JpoOnenune. Tunbl npoOnenusi. JleTepMUHHPOBAHHOE U HEIEPMUHHPOBAHHOE
npobnenue. brmacryma, Tunsl Omactyn.  OcoOeHHOCTH — ApOOJEHHS  MIIEKOMUTAIOUIHX.
3apoJbIlIeBble JUCTKU (racTpyJsIsiiys). 3aKiajKa OpraHoB M TKAHEW U3 3apOJbIILEBBIX JHCTKOB.
B3aumMHoe BiusiHME yacTell pa3BUBAIOIIETOCs 3apobliia (3MOpUOHATIbHAS UHTyKIM ). 3aKiaiKka
IJIaHa CTPOCHMSI KUBOTHOI'O KaK pe3yJIbTaT MEepPapXHMYECKUX B3aUMOJCHCTBUN I€HOB. BiusHue
Ha SMOpPHOHAIBHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKPY’KAIOLICH CPEIbI.

Poct u pasButue xuBoTHBIX. [locTaomOpuonaneHbIi mepuon. IlpsiMoe u Hempsimoe
pasButHe. PasButme ¢ meramopdo30M y OECIIO3BOHOYHBIX W TIO3BOHOYHBIX IKHBOTHBIX.
buonoruueckoe 3HaueHue MPSMOro W HEMPSMOrO Pa3BUTHSA, UX PACHpPOCTPAHEHHE B MPUPO/IE.
Tunsl pocta XuUBOTHBIX. PaKTOpPBl pErysilMA pPOCTa JKUBOTHBIX M 4enoBeka. Craguu
MOCTAMOPHOHAJIBHOIO PA3BUTHSA y JKUBOTHBIX M uesoBeka. llepumoasl OHTOreHe3a uyenoBeKa.
CrapeHue U cMepTh Kak OMOJIOTUUECKUE MPOLIECCHI.

Pasmuoxxenne u paszputue pactenuil. ['amerodur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenuid. OOpas3oBaHue cmop B Tpolecce Meio3a. ['ameToreHes y pacTeHUil.
OmnonoTBOpeHHE M Pa3BUTUE PACTUTENBHBIX OpPraHU3MOB. J[BOWHOE OIUIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHuil. OOpa3oBaHUE U PA3BUTUE CEMEHHU.

MexaHu3MBbl peryJisliiyd OHTOT€HEe3a y paCTeHUM U KUBOTHBIX.

JdemoHcTpaumnu

[Toptpetsr: C. I'. Hapamwmn, X. [lIneman.

Tabnuuel u cxemsl: «BereratuBHOe pa3MHOKeHHE», « THUIBI 06€CIOIOr0 Pa3sMHOXKEHUS,
«Pa3MHOXXEHnE XnaMHIOMOHaAbD», «Pa3mMHOXkeHMe 93BIIIeHBD», «Pa3MHOXEHHE THAPBD,
«Meiio3», «Xpomocomsl», «l'amerorenes», «CTpoeHHE SHMLEKIETKM U CIEPMATO30MIa»,
«OCcHOBHBIE cTaauMu OHTOreHesza», «lIpsimoe u Hempsimoe pa3BuTHe», «Pa3BuTHe MailcKoro
Kyka», «Pa3zsurue capanum», «PasBurue jArymkn», «lBOMHOE OIJIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuit», «CTpoeHHE CeMSH OIHOJOJbHBIX U JBYJIOJIbHBIX pacTeHui», « KWU3HEHHBIM LUK
MOPCKOM  KamycTbDy, <«OKW3HEHHBIM IMKI MXa», <OKW3HEHHBIM IMKI NanoOpOTHHKA,
«OKM3HEHHBIN UKII COCHBDY.

O6opynoBaHKe: CBETOBOW MUKPOCKOI, MUKPOIIPENapaThl IMLIEKIETOK U CIIEPMaTO30HU10B,
Mozenb «L{UKIT pa3BUTHS JIATY LK.

JlabopaTtopHas palGora «J3yuyeHue CTpOECHHMsA TIOJIOBBIX KIETOK Ha TOTOBBIX
MHUKpOTIpenaparax».

IIpakTnueckas padora «BpIiBIEHHE NPU3HAKOB CXOJCTBA 3apOJBIIIEH ITO3BOHOYHBIX
KUBOTHBIX).

JlabopaTopnasi padora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH U MI3MEHYMBOCTH OPTraHU3MOB

Hcropust cTaHOBNEHHMSI W pa3BUTHS TeHETUKH Kak Haykw. Pabdoter I'. Mengens, I'. ne
Opuza, T. Moprana. Ponp oTedecTBEeHHbIX Y4Y€HBIX B pa3BuTuM TeHetuku. Pabotsr H. K.



Konbuosa, H. U. BaBunosa, A. H. benosepckoro, I'. /1. Kapnieuenko, 0. A. ®ununuenxo, H. B.
Tumodeera-Pecosckoro.

OCHOBHBIE T€HETHUYECKNE MOHATHS U CUMBOJIBL. ['OMOJIOTMUHBIE XPOMOCOMBI, AJUIEIbHBIE
IEHbl, AJIbTEPHATUBHBIE IPU3HAKH, JOMMHAHTHBIM W PELIECCUBHBIM IPU3HAK, TI'OMO3UIOTA,
reTepo3UroTa, YMCTas JUHHA, TUOPHUIbI, reHOTHMN, (peHorurn. OCHOBHBIE METOJbl T'€HETHUKU:
rUOPUA0IOTMUECKUM, TUTOJIOTUUECKHM, MOJIEKYJISIPHO-TE€HETUUECKHIA.

JdemoncTpauuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Koasios, H. 1. Basunos, A. H.
benozepckui, I'. /1. Kapnieuenko, 0. A. ®umumuenko, H. B. TumodeeB-PecoBckuii.

TaOnuuel u cxemsbl: «MeTobl TeHETHKI», «CXeMbI CKpEIIUBaHU.

Jla6opaTopnas padota «/Ipozoduna kak 00bEKT FeHETHIECKUX UCCIEAOBAHUN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mouorubpunnoe ckpemuBanue. I[lepBblii 3akoH MeHaenss — 3aKOH €IMHOO0Opasus
ruOpHIOB mepBoro mnokojeHus. [lpaBuno momuHupoBaHus. BTopoii 3akoH Menpaens — 3aKoH
pacuieryieHus npu3HaKoB. Lluronornueckne 0CHOBBI MOHOTHOPUAHOTO CKpeuuBaHus. [ umoresa
YUCTOTHI FaMeET.

AHanusupytomiee — ckpemuBaHue.  [IpoMexyTouHbIi  XapakTep  HacjeJOBaHUS.
Pacmienienue npu3HaKkoB NPU HETIOJIHOM TOMUHHPOBAHUM.
JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHnens — 3akOH HE3aBHCUMOIO

HACJIeJIOBaHMsI MPU3HAKOB. L{uTONMOrNYecKke OCHOBBI JUTHOPHUIHOTO CKPEIIUBAHHS.

CuerienHoe HacienoBaHue npusHakoB. Pabotel T. Moprana. CrernyieHHOe Hacae10BaHue
TFE€HOB, HAPYUIECHHUE CIETUICHUS MEX1y TeHaMHU. XpOMOCOMHAs TEOPHUs HACIEICTBEHHOCTH.

I'enernka nosa. XpOMOCOMHBIN MEXaHHU3M ONpPEIEIICHUS IoJa. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHsli M rereporaMerHbil moj. ['eHeTudeckas CTPyKTypa HOJOBBIX
xpoMmocoM. HacnenoBanue npu3HaKkoB, CHEIUIEHHBIX € TIOJIOM.

l'enotun kak uenoctHas cucteMa. [lneloTponusi — MHOMKECTBEHHOE [IEMCTBHE TEHA.
MHOXeCTBEHHbBIN auienu3M. B3auMopeicTBue HeauleabHbIX T'€HOB. KOMIIIEMEHTapHOCTD.
Onucra3s. [Homumepus.

['eneTnyeckuii KOHTPOJIb pPa3BUTHSI PACTEHUM, >KMUBOTHBIX M YEJIOBEKa, a TaKkKe
(U3HOJIOTUYECKUX TIPOIECCOB, TOBEACHUS W KOTHUTHUBHBIX (yHKmmiA. ['eHeTudeckue
MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJCHCTBHS «XO3SMH — TApPa3HT» U «XO35IMH —
MUKpOOHOMY. ['eHeTHYecKre aceKThl KOHTPOJIS M U3MEHEHUS HACJICICTBEHHON WH(POpMAIIUU B
MOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JdemoncTpauuu

IToptpetsr: I'. Mengaens, T. Mopras.

Tabmunst u cxembl: «llepBblit U BTOpoit 3akoHbl Mennaens», « Tpetuit 3akoH Mennemns,
«AHanusupyroniee ckpemuBanuey», «HemnonHoe noMuanpoBanuey, «CLENIEHHOE HACIEI0BaHUE
MPU3HAKOB y po3oduibl», «I'enernka monay, «Kapuorumn yenosekay, «Kapuotun Apo30Quisn,
«Kapuotun nrutb», « MHOXKECTBEHHBIN ajienn3m», « B3anmoaeicTBre reHoBy.

O6opynoBaHue: MOJENb sl JEMOHCTPAIMU 3aKOHOB €IMHO00pa3usi ruOpHUI0B MEPBOTO
MOKOJICHUSI U PACIICIUICHUS! MPU3HAKOB, MOJEIb ISl JEMOHCTPAIMM 3aKOHA HE3aBUCHUMOIO
HaCJICIOBaHUS MPU3HAKOB, MOJIEIh JUIsl IEMOHCTPAIMK CIETUICHHOTO HACTEAOBaHUS MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKpoTIpenapar: «Jlpo3odumay.

IIpakTuyeckasi padora «V3ydeHune pe3ynbTaTOB MOHOTHOPHIHOTO CKPEUIUBAHUSA Y
TPO30(HITBD).



IIpakTyeckass paGora «M3yueHue pe3yabTaTOB AUTHOPUIHOTO CKPEIIMBAHUS Y
IPO30(UIIBD).

Tema 13. 3akoHOMEpPHOCTH H3MEHYMBOCTH

B3aumoneiictBue renotuna u cpeabl npu (popmupoBaHuu (eHoTuna. M3MEHYUBOCTH
npu3HakoB. KauecTBeHHbIE U KOJMYECTBEHHbIE  NpPU3HAKU. BuUIbl  U3MEHUYMBOCTH:
HEHACJICICTBEHHAS U HACJICCTBCHHAS.

MoaudukaronHass ©3MEHIUBOCTh. Poiib cpeibl B (hOpMHUPOBAaHHH MOTUPUKAMMOHHON
m3MeHunBOoCTH. Hopma peaknuu mpusHaka. BapuanmoHHbld psin u BapuarmoHHas kpusas (B.
Horanncen). CroiicTBa MOAU(PUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunuyeckass W3MEHUYMBOCTh. (CBOWMCTBA TE€HOTHUIIMYECKOM WM3MEHYHMBOCTH. Buabl
TeHOTUITUYECKOM N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHAS.

KoMOunaTtrBHasi U3MEHUYMBOCTh. Mei03 M TMOJIOBOH MpoIecC — OCHOBa KOMOMHATHUBHOM
M3MEHYUBOCTH. POJIhb KOMOMHATUBHOW M3MEHYMBOCTH B CO3/IJaHMH T'€HETHYECKOTO Pa3HOOOpa3us
B MpeJenax 0JHOrO BUJA.

MyTanonHasi M3MEHYMBOCTh. Buabl MyTaluil: TE€HHbIE, XPOMOCOMHBIE, T€HOMHEIE.
CrnoHTaHHbIE W WMHAYUMPOBAHHBIC MYyTalMH. SepHbIE W LUTOIUIA3MATUYECKUE MYTallUU.
CoMaruueckne W TOJIOBbIe MyTanuu. [IpudrHBI BOSHUKHOBEHMSI MyTanuid. MyTareHsl U WX
BJIMSIHUE HA OpPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAalMOHHOTO Mpolecca. 3aKOH FOMOJOTHYECKHUX
psanoB B HacinenacTBeHHOW wu3MeHunBoctd (H.W. BaBunoB). BuesnepHas W3MeHYMBOCTH U
HACJIEJICTBEHHOCTb.

DONUTeHEeTHKa W SIUTCHOMHUKA, POJIb AMUTCHETHYECKUX (aKTOpPOB B HACICIOBAHHU U
M3MEHYUBOCTH (DEHOTUIHYECKUX TIPU3HAKOB Y OPTaHU3MOB.

JdemoHcTpauuu

[Toptpersr: I'. ne @pus, B. Moranucen, H. 1. BaBuiios.

Tabmuubl u cxembl: «Bumbl m3meHuuBoCTH», «MoOAM(PUKAIMOHHAS HW3MEHUYHUBOCTDHY,
«KoMOuHaTHBHAasE ~ M3MEHUYMUBOCTH»,  «Meio3y,  «OmromoTtBopeHue»,  «l'eHeTmueckue
3a00sieBaHUs YellOBeKa», « Bupl MyTarmiiy.

O6opynoBaHue: »xuBble W repOapHbIe SK3EMIUISIPhl KOMHATHBIX PACTEHH, PUCYHKHU
(ororpadum) KUBOTHBIX € pa3TUYHBIMU BUAAMHU U3MEHYMBOCTH.

JlaGopaTopnass pabora «lcciaemoBaHue —3aKOHOMEPHOCTEH  MoOAU(DUKAIIMOHHOMN
n3MeH4YUBOCTH. [locTpoeHre BapualiMOHHOIO psijia ¥ BapUallMOHHOW KPUBOW».

IIpakTnyeckas padora «MyTauuu y Apo30¢uiisl (Ha TOTOBBIX MUKPOIIpEnapaTax ).

Tema 14. I'eHeTHKA YejiOBeKa

Kapuotun uenmoBeka. MexayHapo/iHas TporpamMma HCCISAOBaHUS T€HOMa 4YeJIOBEKa.
Metoapl M3ydeHUs] TEHETUKH YEeIOBEKa: TeHEAIOTHYECKUH, OJU3HEIOBBIN, ITUTOTEHETHICCKUM,
MONYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIIpHO-TeHeTUYecKuil. COBpPEMEHHOE OIpeeseHue
FE€HOTHIA: MOJHOTEHOMHOE CEKBEHUPOBAaHUE, FTEHOTUIMPOBAHNE, B TOM 4HcIie ¢ momoibto [11P-
aHanu3a. HacnenctBenHbie 3a005ieBaHus YenoBeKa. | eHHbIe 1 XpOMOCOMHBIE OOJIE3HU YETIOBEKa.
bone3nn ¢ HacinencTBEHHOW MPEApPACHONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON TE€HETHUKHU B
MPEIOTBPAIICHUN M JICUCHUH TE€HETHMYECKUX 3a00JIeBaHMN 4YelnoBeKa. MeIUKO-TeHETUIEeCKOe
KOHCYJbTUpOoBaHue. CTBOJIOBBIC KIETKU. [IOHATHE «T€HETUUECKOTO IPpy3a». DTUUECKUE aCIIEKThI
WCCJICIOBAaHMUM B 00JIACTH PEIaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue ¢akTOphl MOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K (PU3NUECKOMY H
XMMHYECKOMY 3arps3HCHHUIO OKpY’Karomew cpenbl. ['eHeTudeckas NpeapacnoyioKEHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.

JdemMoHcTpanumn



Tabmunpr u cxembl: «Kapuotun udenoBeka», «MeToapl M3yUeHUs] TEHETUKH YEJIOBEKay,
«"eneTnueckue 3a00JIeBaHUS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHHE U aHAJIU3 POJIOCIOBHOWY.

Tema 15. Cesiekuusi OpraHu3MoB

JlomecTtukanus M cenekuus. 3apoXKIE€HUE CeNeKUMdu U aoMectukanuu. Yuenue H. U
BasuiioBa o LleHTpax mpoucxoxieHus: 1 MHOrooOpa3usi KyJbTypHBIX pacTeHuil. Poisb cenexuumn
B CO3JaHUM COPTOB pacTeHWd U Topoa KUBOTHBIX. CopT, mMOpojaa, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HacieAcTBeHHOW m3meHunBocty H. U. BaBuioBa, ero 3Hauenue miist
CEJICKITMOHHOM pabOTHI.

MeTtobl cenekiMoHHOM paboThl. MIcKycCTBEHHBII 0TOOP: MacCOBBIN U MHIUBUIY AJTbHBIN.
Oranbl KOMOMHAIMOHHOM cenekiuu. VcnbiTanue npousBoautenei mo moroMctBy. OtOop mo
TEHOTUITY C MOMOIIBIO OIICHKU ()EHOTHIIa TOTOMCTBA U OTOOP IO F€HOTHUITY C MIOMOIIBIO aHATH3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CENeKIMOHHOW paboThl. PamuarnoHHbBId U
XUMUYECKH MyTareHe3 KaK WCTOYHMK MyTaluid Yy KyJIbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonp30BaHWe TEHOMHOTO PENAKTHPOBAaHHS M METOJOB pekoMmOuHaHTHBIX JIHK s
TOJTYY€HHSI UCXOTHOTO MaTepuaa Jijisi CEJICKIUH.

[Tomyuenne mosmrmonaoB. BHyTpuBHmoBas ruOpumu3anus. bBIU3KOpOACTBEHHOE
CKpellMBaHue, WK UHOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Wik ayTOpuAHHT. ['eTepo3uc u
ero mnpuyuHbl. Vcmonb3oBaHue Trerepo3nca B cenekiuu. OTaanéHHas TUOpUAN3AIHSL.
[Ipeomonenue Oecroausi MEXBUAOBBIX THOPUAOB. JIOCTHIKEHHS CEJCKIMH pPACTEHUN U
KUBOTHBIX. «3e1EéHaAs pesontoyusy.

CoxpaHeHre W M3yYEHUE T'€HETHYECKUX PECypCOB KYJIbTYPHBIX PACTEHMM M HMX JUKUX
ponuYe JUIS CO3/aHWsS HOBBIX COPTOB M THOPHUIOB CEILCKOXO3SIMCTBEHHBIX KYJBTYP.
JdemoHcTpauuu

IToptpetsr: H. U. BaBunos, U. B. Muuypum, I'. [{. Kapneuenko, I1. II. Jlykpauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabmunpst 1 cxembl: «L{eHTpbI MPOUCXOKIECHUS U MHOT000pas3us KyJIbTYPHBIX PaCTEHUID,
«3aKOH TOMOJIOTMYECKHMX PSIIOB B HACJIEACTBEHHOM H3MEHUYMBOCTH», «METOIbl CENeKLIUn»,
«Otnanéunas rudpuanzanus», « MyrareHes».

JlabopaTopHas padora «/3ydeHue cOpTOB KyJbTYpHBIX PacCTEHUN U MOPOJ JOMAIIHUX
YKUBOTHBIX).

JlabopaTopHasi pabdora «/3ydueHne METOIOB CEJIEKITMN PACTCHUID.

MpakTHueckas padora «IIpuBuBKa pacTeHUR.

Ikekypeusi «OCHOBHBIE METOABI U JOCTHIKEHHUS CEJIEKIIMA PAacTeHUH U >KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TIEMEHHYI0 (epMy, COPTOHCIBITATENbHBIA YYacTOK, B TEIUIMYHOE
X035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA MIIM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAsI OMOJIOTUA

OOBEKTHI, HCIONb3yeMble B OHOTEXHOJOTMH, — KIJIETOYHbIE W TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MbBI, WX XapaKTepHUCTUKA. TpajaulMOHHAs OWOTEXHOJOTHs: XJieOomeueHue,
MOJIy9CHUE KUCIIOMOJIOYHBIX MPOJIYKTOB, BHHOAEIUE. Mukpoouonornueckuii cuate3. OOBbEKThHI
MHKPOOHOJIOTHYECKUX TeXHOIoTui. [Ipon3BoicTBO Oeka, aMUHOKUCIOT U BUTAMHUHOB.

Coznanue  TEXHOJOTMM M MHCTPYMEHTOB  II€JICHANPABICHHOIO  W3MEHEHUS W
KOHCTPYUPOBAHMS TEHOMOB C LENbIO MOJyYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEPKAIINX
HE BCTpeyarourecs B Npupoe OMOCUHTETUUECKHE MTyTH.



Knerounas unxeHepus. MeTozibl KyJbTypbl KJIETOK M TKaHEH PACTEHUM U >KMUBOTHBIX.
Kpuobanku. ComaTtnueckass rubpuausaiuss U coMmarudeckuid smOpuorenes. Mcmosb3oBaHue
ramiouJoB B cenekuuu pacteHuil. [lomydeHne MOHOKJIOHANbHBIX aHTUTeN. Mcnonb3oBaHue
MOHOKJIOHQJIBHBIX W MOJIMKJIOHAJIBHBIX aHTUTEN B MeAULIMHE. VICKyCCTBEHHOE OIIOJOTBOPEHUE.
PexoHCTpyKIMsS SHMLEKJIETOK M KIOHUPOBAHME JKUBOTHBIX. MeETOJ TpaHCIUIAHTALUU SAEp
KJIETOK. TEXHOJIOTMM O3JI0POBJICHUS, KYJbTUBUPOBAHUS M MHUKPOKJIOHAJIBHOTO Pa3MHOKEHUS
CEJIbCKOXO035IMCTBEHHBIX KYJIBTYP.

XpoMOCOMHasi M T€HHasl UHKEeHepHs. VICKyCCTBEHHbBI CHHTE3 I'eéHa U KOHCTPYHPOBAHHUE
pekomOunanTHbIX JIHK. Co3manme TpaHCTeHHBIX OpraHu3MoB. J[OCTMIKEHHS W TEpPCIIEKTHUBBI
XPOMOCOMHON M TEHHOM WHXXEHEPUU. OKOJIOTHUYECKHE M OSTHUYECKHE MpOOJIeMbl TEHHOU
WHXEHEPUH.

Menunmnackue 6uotexnonoruu. [loctrenomuast udpoast meaunuua. [1IP-quarnocTuka.
MeTab010MHBIN aHAIKM3, TEHOIICHTPUUYECKUN aHAIIN3 IPOTEOMa YeJI0BEKa JIJIsl OIICHKH COCTOSHUS
ero 370poBbsi. Mcmosjbp3oBaHME CTBOJIOBBIX KIETOK. TaprerHas Tepanus paka. 3D-
OWOWHKCHEPHUST Ui pa3paboTku  (PyHIAMEHTAJIBHBIX OCHOB MEIUITMHCKUX TEXHOJIOTHH,
CO3/IaHUsl KOMIUIEKCHBIX TKaHEH COYETaHHEM TEXHOJIOTHMM TPEXMEPHOro OWONPUHTHHIA U
ckaddonaunra st perieHus 3a1a4 NepCoHaTU3UPOBAHHON METUITUHBL.

Coznanue BEKTOPHBIX BaKLMH C LEIbI0 OOecredeHuss KOMOMHMPOBAHHOW 3alllUThl OT
Bo30yaureneii OPBU, yctaHoBieHue MONEKYISIpHBIX MeXaHU3MOB (yHKuuonupoBanus PHK-
COJIeprKallluX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMacHbIe 3a00JIeBaHUS YeIOBEKA U )KMBOTHBIX.

JdemoncTpauuu

Tabmunet u  cxembl:  «lcnonb30BaHUE  MHKPOOPTaHM3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KileTounas unxeHepus», «I eHHas UHKEHEPUS.

JlaGopaTopHas pa6ota «/3yducHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosydyeHrne MOJIOUHOKUCIIBIX TPOTYKTOBY.

IKkekypeust «broTexHOIOrus — BayKHEIas MPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO ).

11 KJIACC

Tema 1. 3apo:xaeHue 1 pa3BUTHE IBOJTIOIUOHHBIX MPeACTABIEHUA B OMOJIOTUHI

OpomororHast Teopust Y. Jlapuna. [Ipeamnocsuiku BO3HUKHOBEHUS NapBUHU3MA. JKU3HB
Y Hay4Has aestenbHocTh Y. JlapBuHa.

JIBrxymme cunel 3Bomouuu  BuioB mo Y. JlapBuHy (BbICOKas WHTEHCHBHOCTH
Pa3MHOXKEHUS OPraHU3MOB, HACIIECTBEHHass H3MEHYHMBOCTb, OOphOa 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmienne cunternueckoit Teopun 3omonuu (CTI). HelrpanbHast Teopus 3BOTIOLUH.
CoBpeMeHHas HBOJIIOIMOHHAS OWOJIOTHS. 3HAYCHHE IBOJIIOIMOHHOW TEOPUH B (HOPMHUPOBAHUH
€CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdemoHcTpauuu

[Toptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cent-Unep, XK. KroBbe, Y.
HapsuHn, C. C. Yerepuxkos, 1. U. IlImansraysen, [Jx. Xongein, . K. benses.

Tabmunpr u cxembl: «Cucrema xuBoi mpuponsl (o K. Jlunnero)», «JlecTHHIa KUBBIX
cymectB (mo Jlamapky)», «MexanusMm GOpMUPOBaHUA TMPHUCIOCOOTICHUN Yy pacTeHUd U
#*uBOTHBIX (10 Jlamapky)», «KapTta-cxema mapmipyra mytemectsust Y. lapsunay, «Haxoaku Y.
HapBuna», «®Popmbl 60pbOBl 3a cymecTBoBaHue», «llopoasl romy6eit», «MHoroobpasue



KyJbTYpHBIX (hopM KamycTel», «Ilopoabl ToMamHuX *KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX
BunoB (no Y. /lapeuny)», «Cxema COOTHOLICHMS IBMXKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE
IOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJIFOLIUI.

Tema 2. Muxkpo3Boaonus 1 eé pe3yabTaThl

[lonmynsauus kak sjaemMeHTapHas eAuHULA SBOOLMHU. COBpEMEHHBIE METOJbl OLEHKU
TeHETHYECKOTO Pa3HOOOpas3us U CTPYKTYPHI MOMyJsiuid. M3MeHenne reHohoH/1a MOy IS KaKk
3JIEMEHTapHOE SBOJIIOIIMOHHOE SIBICHHE. 3aKOH reHeTuueckoro paBHoBecus k. Xapmau, B.
Baitn6epra.

DOnemeHTapHble (akTopbl (ABIKYIIHME CUJIbI) SBOMIONMHU. MyTallMOHHBIA MpoIiecc.
KomOunatuBHass m3MeHUMBOCTh. Jlpeiid) reHoB — ciyuaiiHble HEHANpaBJICHHBIE W3MEHEHUS
qacToT auiened B nomymsauusx. Oddekt ocHoBarens. D(@ekT OyTbUIOUHOTO TOpIbIILIKA.
CHmKeHue T'eHETUYECKOro pa3HooOpasus: npuuMHbl U cieactBus. [Ipossrnenue s¢dexra
npeiipa TeHOB B OONBIIMX W MalblX NOMyJSmusx. Murpanuu. M3omsius TOMmyIsiui:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMoornueckas (penpoayKTHBHAS).

EcrecTBeHHBII 0TOOp — HampaBisiomui ¢daxTop sBomonnu. DopMbl €CTECTBEHHOTO
oT0opa: NBWXKYIIMH, CTAOWIM3UPYIOUIMNA, pa3phIBAOMINN (qu3pynTuBHEIA). [lonoBoit otbop.
Bo3HMKHOBEHHE U 3BOJIIOLNS COLIMATIBLHOTO MMOBEACHUS KUBOTHBIX.

[TprcnocoOaeHHOCTh OpraHU3MOB KaK pe3ysbTaT MHUKpPO3BOMIOLMU. Bo3HMKHOBEHHE
npucnocodaeHnit y opranusmMoB. Apomopdo3sl n uauoaganrtanuu. Ilpumepsl npucnocoOiaeHui
y OpraHu3MoB: Mopdonornueckue, (Qusnonornyeckue, OUOXUMHMUYECKHE, TOBEIACHUYECKUE.
OTHOCUTENBHOCTD MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooOpazoBaHue Kak pe3ysbTaT MHKPO3BOJIOLMU.
W3omsauuss — xmoueBoil (akrop BumooOpazoBanus. Ilytm u cmocoObl BHI000pa3oBaHus:
ajionarpudeckoe  (reorpaduyueckoe), CHUMIATPUIECKOE (IKOJIOTHYECKOE), «MTHOBECHHOC)
(monumnounuzanus, TtuOpuan3anus). JJIMTeIbHOCTh BOTIOIMOHHBIX IPOLIECCOB.

Mexanu3msbl (popMUpOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponp 3BomonMOHHON OuojoruM B pa3paboOTKE HAYYHBIX METOJIOB COXPaHEHUS
O6uopazHooOpazuss. MUKPOIBOJIOLMUS W KOIBOJIOLMS Mapa3suTOB U MX X03s5ieB. MeXaHU3Mbl
(dhopMHpOBaHHS YCTOWIMBOCTU K aHTUOMOTUKAM U cTIOCOObI OOpHOBI ¢ HEll.

JdemoHcTpanuu

Hoptpetsr: C. C. YerBepukos, O. Maiip.

Tabnuue! u cxembl: «MyTalMOHHAs U3MEHUNBOCTBY, «[lomynsuonHast CTpyKTypa BUIay,
«Cxema mposiBieHus 3akoHa Xapau—BaiinOepra», «J/IBwKymipe CHUIIBI  BOJIIOLHM,
«OKOJIOTHYECKasT M30JISAIUS TOMYJISIMKA  ceBaHCKOW (opemmy, «['eorpaduueckas u30isAIUsL
JIMCTBEHHMIIBI CUOMPCKOM M JIMCTBEHHUILBI JaypcKoi», «IIomysiioHHbIE BOJIHBI YUCIECHHOCTH
XMITHUKOB M XKepTB», «Cxema JeHCTBHA ecTecTBEHHOro otbopay, «®dopmbl OG0pbOBI 3a
CYILLIECTBOBaHHEY, «MHIyCcTpHalbHbIN MEJIAHU3MY, «Kusble HCKOTIAEMBbIE,
«ITokpoBUTENBCTBEHHAs OKpacka XHUBOTHBIX», «lIpemynpexnaromas oOkpacka >KUBOTHBIXY,
«®Du3nonoruueckue agantanumny», «IIpucrnocobIeHHOCTh OPraHu3MOB U €€ OTHOCUTEIHHOCTDY,
«Kpurepun Buna», «Bunsl-gBoiiHuku», «CTpykTypa Buaa B mnpupone», «CrocoObt
BunooOpa3oBanus», «l'eorpaduueckoe BumooOpa3oBaHue TpEX  BUIOB  JIAHABIIICH,
«DKOJIOTHYECKOE BHUI000pa3oBaHWe BHIOB cUHUI, «llommrmionasr pactenuity, «KamyctHo-
peneYHBIN THOPHITY.

OOGopynoBanue: repOapul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Yyuesa MTHI U 3BEeper C
IpUMEpaMU Pa3IMYHbIX MPHUCIIOCOOJICHHUH, Yydena NTUL] U 3Bepeill pasHbIX BHJOB, repOapuu
pacTeHui OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3IMUHBIMU CIIOCOOAMH.



JlabopaTopHas paGoTa «BrisBieHre H3MEHUMBOCTH Y 0COO€H OTHOTO BUAAY.

JlabopaTtopnas pabora «IIpucnocoOiieHuss OpraHU3MOB UM HMX OTHOCHUTEJIbHAs
11e1€CO000Pa3HOCTHY.

JlaGopaTopHas pa6ora «CpaBHEeHHE BUJIOB 110 MOP(OIOrHIECKOMY KPUTEPHION.

Tema 3. Makpo3sosionusi 4 e€é pe3yJbTaThl

MeTtonbl u3yueHus: MakposBosonuy. [laneonTonornyeckue METObl N3y4E€HUS 3BOJIIOLIUY.
[epexoaubie GopMbI 1 GUITOTEHETUIECKHE PSIIBI OPTaHU3MOB.

buoreorpaduueckne wmeroasl wu3ydeHus HBomronud. CpaBHeHue ¢iopsl U (ayHbI
MaTEepUKOB U OCTpOBOB. bruoreorpaduueckue odnactu 3emin. BUbl-5HAEMUKH U PEJIUKTHL

OMOPHOJIOTHYECKUE U CPaBHUTEIBHO-MOP(OIOTUYECKHE METOMbl MU3yUYEHHs HBOJIOLHH.
['eHeTHuecKkue MEXaHU3MbI SBOJIIOLIMU OHTOTE€HE3a M IMOSIBJICHHS SBOJIFOLIMOHHBIX HOBIIECTB.
I'omonornuHele M aHanoOruuHble opraibl. Py MeHTapHbIe Opranbl U aTaBu3Mbl. MoJeKyIsspHO-
TCHETHYECKUE, OHOXMMHUYECKHE M  MaTeMaTHYeCKHe METOJbl HM3YUYCHHS  DBOJIOLUU.
I'omonoruunsie rensl. COBpEMEHHBIE METO/IbI IIOCTPOCHUS (PHIIOTEHETUYECKHX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMU U 3BOJIIOLNSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBwWia) OJBOMONMU. [IpuHIMO  cMeHBI  (DYHKIIHH.
HeoOpaTumocTs 3Bosoninu. AnantuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOLUH.

JemoHcTpaunu

[optpetst: K. M. bap, A. O. KoBanesckuii, @. Mromnep, O. I'ekkens.

Tabnuuel u cxembl: «DUIOreHETUYECKUH PsIZL JIOIAAN», APXEONTEPUKC», «3Bepo3yOble
amepel», «Creronedansy, «Punnodure», «CeMeHHble NanopoTHUKW», «buoreorpapuueckue
30HBI 3emun», «[peiip xoHTHHEHTOB», «PemukThly, «HadampHbie cTamuu 3MOPHOHATBHOTO
pa3BUTHUA  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJOrMYHbIE ¥  AHAJIOTMYHBIE  OPIaHbDY,
«PynumenTs», «ATaBU3MBDY, «XpOMOCOMHBIE HAa0OpHI YeJOBEKa U MIMMMaH3e», «laBHbIe
HaIpaBJICHUS SBOIIOIHNY, «OO0MIHe 3aKOHOMEPHOCTH SBOTIOIIAN.

OO0opynoBaHue: KOJUICKIIMH, TepOapuH, MYJSDKA HCKOMAEMBIX OCTaTKOB OpPTaHU3MOB,
MYJISDKM TOMOJIOTMYHBIX, AQHAJIOTHUYHBIX, PYAMMEHTAPHBIX OPraHOB M aTaBM3MOB, KOJUIEKLIUU
HAaCEKOMBIX.

Tema 4. IIponcxoxkaeHue U pa3BuTHE JKM3HH HA 3emJie

Hayunble rHUmoTe3sl MPOUCXOXKACHUS KHU3HM Ha 3emie. AOHOTeHe3 U MaHCIEPMMSL.
JloHay4yHbIE€ TPEACTABICHUS O 3apOXKJICHHU XKU3HU (KpeanuoHu3M). ['MmoTte3a MOCTOSHHOTO
camo3apoKIeHus KU3HU U €€ ornpoBepkeHue onvitaMmu @. Penu, JI. Cnamnanuanuy, JI. [Tacrepa.
[IpoucxosxaeHne KU3HN U acTPOOHOIIOTHSL.

OcHoBHbIE 3Tanbl HEOpraHuyeckou 3Bomonuy. [InanerapHas (reosoruyeckas) BOJIOLMSL.
XumuuecKkass 3BOTIONMA. AOHOTEHHBIM CHHTE3 OpPraHMYECKHX BEIIECTB M3 HEOPTraHWYECKHX.
Onbir C. Mumnepa u I'. FOpu. OOpa3zoBanue mnomumepoB H3 MoHOMepoB. KoanepparHas
runote3a A. WM. Omnapuna, rumote3a mnepBuyHoro OynboHa Jk. XosgeiHa, reHernyeckas
runore3a I. Meémnepa. Pubosumer (T. UYek) u rumorteza «vupa PHK» V. TunGepra.
dopmupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopus 3emnu u Mmertoapl €€ wu3ydeHus. VIckomaeMble OpraHMYECKHE OCTaTKH.
I'eoxponosorust u e€ weronbl. OrTHOcUTENnbHass ¥ aOCONMIOTHAs  TE€OXPOHOJIOTHAL.
['eoxpoHosornyeckas mKasna: 30Hbl, 3pbl, IEPHUOIbL, FTOXH.

HauvanbHble sTanbl opranndeckoil 3Bosmonnu. [losiBieHre M 3BOJIIOLUS MEPBBIX KIETOK.
Opomors Metabomm3Ma. Bo3HWKHOBEHHE TEpBBIX AKOCHUCTeM. COBpEMEHHBIE MHUKPOOHBIC
OMOMIIEHKM KaK aHajlor TMepBbIX Ha 3emuie cooOmectB. Ctpomaronuthl. [IpokapuoTel u
9YKApHUOTHI.



[Ipoucxoxnenue sykapuoT (cuMOUOreHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OPraHU3MOB. BO3HMKHOBEHHWE  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl 3BOJIONMU BBICHIMX pacTeHui. OCHOBHbIE apoMop(do3bl pacTeHHH.
Beixon pacrenurt Ha cymy. llosBineHue cHOpOBBIX pAacTeHM M 3aBOCBAHUE WMMHU CYIIU.
Cemennbie pactenusi. [IporcxoxkaeHne IBETKOBBIX PACTECHUM.

OcHOBHBIE 3Tamnbl 3BOJIOLUUM KUBOTHOIO Mupa. OCHOBHbIE apoOMOP(O3bl KUBOTHBIX.
Bennackas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIOB. [lepBhie XOpIA0BHIC
KUBOTHBIE. JKU3Hb B BOjE. DBOMIOINMS MO3BOHOYHBIX. [Iporcxokaenne ambuOnii U penTHIINN.
[Ipoucxoxaenne miekonuTaromux W nTull. [lpuHIun kmoueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3emiie 10 3paM U NepUoJaM: apxel, IpoTEpO30H, €030, ME3030M,
KaiiHO30M. OOmas XapakTepuCTUKa KIUMaTa W TeoJOrMyeckux mpoueccoB. llosBiaeHue u
pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHHE: €ro YCJIOBUS M BJIMSHUE Ha Ta30BBIN
cocTtaB atMoc(hepsl.

MaccoBble BbIMUpaHHSI — HKOJIOTMYECKHE KpU3UCHI Mpouuioro. [IpuuuHbel U cieacTBus
MaccoBbIX BbIMHpaHuil. COBpEMEHHBIN 3KOJOTMUECKU KpU3HC, ero ocobeHHocTu. IIpobnema
coxpaHeHus1 Omopa3zHooOpa3us Ha 3emiie.

CoBpemeHHas cucTeMa OpraHudeckoro mMupa. [IpuHIUOBI KiIacCU(pUKAUU OPraHU3MOB.
OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPraHU3MOB.

JdemoncTpauuu

[Toptpersr: @. Penu, JI. Cnamnanuanuy, JI. ITacrep, . 1. Meunukos, A. 1. Onapun, [x.
Xonpeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibl u cxemsl: «Cxema omnbita @. Pegmy, «Cxema omnbita JI. [lactepa mo u3ydenuro
camo3apoxaeHus xu3zHm», «Cxema ombita C. Musiepa, I'. HOpu», «OTanbl HeopraHUyecKoi
3BOJIIOLIMMY, «l'eoXpoHosornueckas mkanay, «HadanpHble 3Tanbsl OPraHMYECKOW 3BOJIIOLMN,
«Cxema o00pa3zoBaHusi JYKapuoT IMyTEM cuMOHoreHesa», «Cucrema 3>KHUBOW MPUPOABD,
«Ctpoenne Bupyca», «Apomopdosbl pactenuit», «Punnodure», «OTHOKIETOUHBIE
BoJIOpoCcHn», «MHOIOKIETOUHbIE BOJIOpocian», «Mxuy», «llanopotHukm», «l'onoceMeHHbIE
pacteHusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUS KMUBOTHOTO MHUpPay,
«Apomopdo3sl  KUBOTHBIX», «IIpocreitmmey, «Kumeunonomoctueiey, «Ilnockue uyepBm»,
«YneHucToHoOr1e», «PBIOBIY, «3eMHOBOJTHEICY, «IIpecMmblkarommecs», «IITume,
«Munekonurarone», «Pa3BuTue IKM3HM B apxeWckou dpe», «Pa3Burhe KH3HM B
MPOTEPO30MCKON 3pe», «Pa3BuThme KH3HM B MNAICO30MCKONM 3pe», «Pa3BUTHE XKU3HU B
Me3030HCKON dpe», «Pa3BuThe KM3HM B KaWHO30HMCKOM 3pe», «CoBpeMEHHas CHCTeMa
OpPraHUYEeCKOro MHPay.

O6opynoBanue: repOapuyd pPACTEHUN pa3IUYHBIX OTMAEJIOB, KOJJICKIIMM HACEKOMBIX,
BJIQXKHBIE MpenapaTrbl *XUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM WITIOKOXKHMX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, Yydesia MTULl U 3BEpEH, KOJUIEKIUU OKAMEHEJOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISDKA OPraHMYECKHUX OCTATKOB OPTaHU3MOB.

BupryanbHasa jgadopatopHasi padora «MoaenupoBanue onbiToB Muniepa—tOpu 1o
M3y4EHUI0 a0MOTEHHOTO CHHTE3a OPTraHWYECKUX COSIMHEHNH B TIEPBUYHOM aTtMochepe».

JlabopaTopnasi pabora «l3ydyeHne u oOmucaHWE WCKOIMAEMBIX OCTATKOB JPEBHUX
OpPraHU3MOB.

IIpakTyeckass padora «V3yueHue OCOOCHHOCTEHl CTPOEHHUS pacTEHUM pa3HBIX
OTZIEIIOBY.



IIpakTyeckas padora «/3yueHne 0cCOOEHHOCTEHN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIponcxosxkaeHne 4eJI0BeKAa — AHTPONOTeHe3

Pa3znensl 1 3agaun anTponosoruu. Meroapl aHTPOIIOJIOTHH.

CraHOBJIEHME TIPEACTABIEHUN O NPOMCXOXKJICHUM YEIOBEKA. PenuruosHele BO33pEHUS.
CoBpemMeHHbIE HAyYHbIE TEOPHUH.

CxonctBo  yenoBeka € KMBOTHBIMHM. (CuHCTEeMaTHMYecKoe TIOJIOKEHHE 4YellOBEeKa.
CBuzerenbcTBa CXOJACTBA 4YEJNOBEKAa C JKUBOTHBIMM: CpPaBHUTEIbHO-MOp(dosoruyeckue,
SMOpHOJIOTHYECKHE, (PU3NOJIOrO-OMOXMMUYECKHE, NOBeJeHUeckre. OTIMYMs YesloBeKa OT
KHUBOTHBIX. [IpAMOXO0XkI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. PazBuTHe rosioBHOrO
MO3ra ¥ BTOPO CUTHAJIbHOM CUCTEMBI.

HBwxymume  cuiabl  ((akTopbl)  aHTpomoreHesa:  OMOJIOTUYECKHE,  COLMAJIbHBIC.
CooTHoleHre OUOJIOTHUECKUX U COLMATIBHBIX (DAKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTauU aHTpoIoreHe3a. PanHue yenoBexkooOpasHble 00e3bsHbI (IIPOKOHCYJIBI)
Y paHHUE MOHTHUJIBI — OOIIUe TPEAKH YeTOBEKOOOPa3HbIX 00€3bsH U JI0JeH. ABCTPATOMUTEKH —
JBYHOTHE NpEIKH Jiroaei. UenoBek ymenslid, EpBble U3rOTOBJICHUA Opyaui Tpyaa. Yenosek
NPSIMOXOSAIIMA M TIEPBBIN BBIXOX JIIOJEH 3a mpenensl Adpuku. YenoBek reiaenboeprekuii —
o0l MpeoK HeaHAePTAIbCKOrO YeJIOBEKa 1 YeJIoBeKa pa3yMHOro. UesoBek HeaH1epTallbCKHM
Kak BHJ JIIOJEH XOJIOJHOIro KiuMara. YeloBeK pa3yMHbId COBPEMEHHOIO THUIA, JEHHCOBCKUHI
4eJI0BEeK, OCBOEHHE KOHTMHEHTOB 3a npeaenaMu Adgpuku. [laneorenernka v najieoreHOMHKA.

DOBOMIOLIMS COBPEMEHHOTO 4YesloBeka. EcTecTBeHHBIH OTOOp B MOMYJISALUSAX YeIOBEKa.
MyTanuonHbsli npouecc U noauMop¢usM. [lonyasiMoHHbIE BOJIHBIL, Ipeiid reHoB, MUrpauus 1
«3(p ekt ocHOBaTENS» B MOMYJSILUAX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue pacel. [lonste o pace. bosbime pacel: eBporeougHas (eBpazuiickas),
aBCTpaJo-HErpouIHasl (9KBaTOpHAJIbHAS), MOHI'OJIOWHAs (a3MaTCKO-aMepuKaHcKas). Bpems u
IyTH paccelieHus 4YeloBeka Mo 1iaHere. EauHCTBO yenoBedyeckux pac. Hayunas
HECOCTOATENIBHOCTh  pacu3Ma. [IpucrocOOJeHHOCTh  4YelaoBeKa K  pa3HbIM  YCIOBHSIM
OKpyXaromiei cpeapl. BiausHue reorpaduueckoi cpenbl U apeida reHoB Ha MOPGOIOTHIO U
(U3MOJIOTHIO YEJIOBEKa.

MexaucuuIuIMHapHble  MeToAbl B (u3MYecKkoil (OMOJIOrMueckoil) aHTPOMOJIOTHU.
OBOJIOLMOHHAs ~ AHTPOIIOJIOTHS U MAJCOAHTPOIOJIOTUS — YEJIOBEYECKUX  IMOIYJISALMIA.
buoconmaneHple  uccienoBaHMs — IPUPOAbI  yenoBeka.  MccienoBaHMe — KOJBOJIIOLUU
OMOJIOTMYECKOTO M COLIMAIIEHOTO B YETIOBEKE.

JdemoHcTpauuu

[Toptpersr: Y. lapBun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmumbt u  cxembl: «MeToabl  aHTPOMOJIOTHH», «['OJTOBHOM MO3T YEJIOBEKay,
«YenoBekooOpa3Hble 00e3bsiHbD, «CKeNeT 4enoBeKa U CKeNeT IIMMIaH3e», «PyIuMeHThl u
aTaBU3MbD», «JIBIXKyIIME€ CHJIbl aHTPOIOIEHe3a», «ODBOJIOLUOHHOE JPEBO YEJIOBEKAy,
«ABcTpanonurek», «4eaoBek yMenblin», «HenoBek npAMOXoAsuiy, «/{eHNCOBCKUN YETOBEK»
«Heanpepranbupl», «KpoMmanboH1b», «llpenkn demoBekay, «IOTambl 3BOJIIOLUU YEIOBEKAY,
«Pacel uenoBekay.

O6opynoBaHue: MyJISKH OKaMEHEJIOCTEH, MPeIMETOB MaTepUaIbHONW KYJIBTYphI MPEIKOB
qelioBeka, penpoaykiuu  (dotorpadum) KapTHH ¢ MHQPOJOTHYCCKUMHU H  OHOJICHCKUME
CIO’KETaMH ITPOUCXOKJCHUS YeloBeKa, (poTorpaduu HaxOJO0K UCKOMAEMBbIX OCTATKOB YEJIOBEKA,
CKEJIET YeJIOBEKa, MOJEb Yeperna 4elloBeKa M uepena IIMMIIaH3€, MOJENb KUCTH YeJOBEeKa U
KHCTH LIIMMIIaH3€, MOJEIIH TOpca MPEIKOB YEI0BeKa.



JlaGopaTopnass paGora «l3yueHue OCOOCHHOCTEH CTpOEHHsS CKeJleTa 4YeloBeKa,
CBSI3aHHBIX C IIPSIMOXOKICHUEM).

IIpakTnueckas padora «/3ydeHne HKOJIOTMYECKUX aJalTallMi YEIOBEKAY.

Tema 6. OJxojorusi — Hayka O B3aHMOOTHOLICHHMAX OpPraHu3MOB H
HAJ0PraHU3MEHHBIX CHCTEM C OKPY:Kalolled cpeaou

3apokJieHue W pasBuTHE 3KoJioruu B Tpyaax A. ['ymbompara, K. @. Pymse, H. A.
CeseprioBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amaun sxosioruu. CBsizb
9KOJIOTHH C APYTUMHU HAyKaMmH.

Metonsl skonoruu. [loneBbie HaOMOAECHUSA. DKCIIEPUMEHTHI B 3KOJIOTUU: TPUPOJHBIE U
naboparopHbsle. MoJenupoBaHue B 3KOJIOTUA. MOHUTOPUHT OKpY KaroIled cpenbl: JOKaIbHBIH,
PErHOHANbHBIN U TI100alIbHBIMH.

3HAuUEHUE SKOJOTMYECKMX 3HAHUM U1 YeJIOBEKA. DJKOJIOIMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBA3€il uenoBedyecTBa ¢ Mpupoaod. dopMmHpoBaHHE 3SKOJIOIMUECKON KYJIBTYpbl H
9KOJIOTMYECKON rPaMOTHOCTH HACEJICHUS.

JdemoncTpauuu

[optpetsl: A. I'ym6onpar, K. @. Pynwe, H. A. CeBepuos, O. I'ekkenb, A. Tencinu, B. H.
Cykaués.

Tabmuipl u cxembl: «Pa3mensl sKoJaorum», «MeTobl dKoJoTum», «CxeMa MOHUTOPHHTA
OKPYKAaroIIel cpesbD».

JlabopaTopHas padora «/3yueHre METOI0B SKOJIOTUYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHUSA

Okojoruyeckue (akToppl M 3aKOHOMEpHOCTH uX JeiictBusa.  Kiaccudukarms
9KOJIOTHYECKUX  (paKkTOpoB:  aOuoTHUecKue, OMOTHYECKHe, aHTpomnorensele.  OOmue
3aKOHOMEPHOCTH ACUCTBUS dKoorndeckux paxtopos. [IpaBuino muanmyma (K. [npenrens, 1O.
JInbwux). TomepaHTHOCTh. DBPUONOHTHBIC U CTCHOOMOHTHBIC OPTaHU3MBI.

Aobuotndeckue dakToprl. CBET Kak dKoJornueckuii paktop. JleicTBUe pa3HbIX y9acTKOB
COJTHEYHOTO CHEKTpa Ha OpPraHU3Mbl. ODKOJOTHYECKHE TPYIIbl PACTEHUW U >KMBOTHBIX IO
OTHOIIEHHUIO K cBeTy. CurHasiabHast posib cBera. DoToneprou3m.

Temneparypa kak skojoruyeckuil ¢axtop. [leiictBue Temmeparypbl Ha OpraHH3MBI.
[loiknnoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHNU3MBI.

BnaxHocTe kak skonorudeckuii ¢akrop. [IpucnocoOiieHus: pacTeHUid K MOAIEPIKAHUIO
BojHOro Oamanca. Kiaccudukanmss pactreHuid mo oTHomieHuio K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOJHOI'O PEXHUMA.

Cpenpl oOWTaHMs OPraHW3MOB: BOJHAs, HA3€MHO-BO3/IYyIIHAs, MOYBEHHAs, TIyOHMHHAS
MO/NOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOEHHOCTH Cpell OOMTaHUus
opranu3moB. [IpucnocobneHust OpraHu3MoB K *KU3HU B pa3HbIX Cpeaax.

buonornueckue purmel. BHennne u BHyTpeHHHE pUTMbI. CyTOYHBIE Y TOAUYHBIE PUTMBL.
[Ipucnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHMA KU3HH.

XKuznennvsie Gopmbl opranu3moB. [lonarue o xu3HeHHOU ¢opme. KuzHeHHbIE (OPMBI
pacTeHMI: JepeBbsl, KyCTapHUKH, KyCTapHUUYKH, MHOTOJIETHHUE TpaBbl, OJHOJIETHUE TpPABBI.
XKuznennoie (HOPMBI KUBOTHBIX: THAPOOHOHTHI, T'€OOHOHTHI, a’poOMOHTHL. OcobeHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckue  ¢daktopel. Buabpl OMOTHMYECKMX  B3aUMOJCHCTBUI:  KOHKYPCHIIHS,
XHUIIHUYECTBO, CUMOMO3 U ero ¢opmbl. [lapazutusMm, koomnepanus, MyTyallu3M, KOMMEHCAIU3M
(kBapTHpaHTCTBO, HaxjeOHHM4YecTBO). Herpoduyeckne  B3aMMOAECUCTBUS  (TONMHYECKUE,



¢dopuueckue, ¢padbpuueckue). 3HauYeHHE OMOTHYECKMX B3aMMOJEHCTBMH JUIsl CYIIECTBOBAHUS
OpraHu3MOB B cpezie ooutanus. [IpuHIUN KOHKYPEHTHOTO UCKITIOUCHHS.

JdemoucTpanuu

Tabmumpl 1 cxeMbl: «Jkonoruueckue Gaxtopbny, «CBETOBOM CHEKTPY», « IKOJIOTHUECKUE
TPYIIIbI )KUBOTHBIX MO OTHOIICHHIO K CBETY», «TEeIIOKPOBHbBIE dKUBOTHBIE», «XO0JI0JHOKPOBHBIC
KUBOTHBIEY, «DU3NOIOTHISCKUE aTalTalud >KUBOTHBIX», «Cpeasl OOUTaHHS OPTaHU3MOBY,
«buonornyeckue puTMbl», « Ku3HeHHbIE (HOPMBI pacTeHui», « KuzneHHbIe (HOPMBI JKUBOTHBIX»,
«IJKocUCcTeEMa IIMPOKOIMCTBEHHOTO Jieca», «DKOCHUCTeMa XBOMHOro yecay, «Llenu nutanus»,
«XwumuuuectBoy, «llapazutuzmy», « Konkypenuus», «CumOnosy, «KommeHcammzm.

O6opynoBanue: repbapuu pacTeHUd U SKUBOTHBIX, MPUCIHOCOOJIEHHBIX K BIIMSHUIO
Pa3MUYHBIX  DKOJOTMYECKMX  (aKkTOpoB, TepOapuu  CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHUH, CBETOJMIOOMBBIC, TEHENIOOWBHIE M TEHEBBHIHOCIUBBIE KOMHATHBIC
pactenus, repOapuM W KOJUICKIIUK TEIUIOTIOOMBBIX, 3MMOCTOWKHX, MOPO30YCTOMYUBBIX
pacTeHuii, dYydena NTULl M 3Bepel, repOapuM pacTeHUH, OTHOCSIIUXCA K THUTrpoduTam,
kcepodutam, Me30UTaM, KOMHATHBIC PACTEHHUS JaHHBIX TPYII, KOJUICKIIUUA >KUBOTHBIX,
OoOWTAIONINX B Pa3HBIX cpelax, repOapuy M KOJUICKIIMH PACTEHUH W JKUBOTHBIX, 00JI1a/Taf0NINX
gepTaMy TPHUCIIOCOOJICHHOCTH K CE30HHBIM W3MCHEHHUSM YCIOBUHM JKHM3HH, TepOapuu |
KOJUIEKIIMM PACTEHUIl W JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
Y4acTBYIOIIUX B Pa3IMUHbIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnas pa6oTa «BrisBieHue npucnocobIeHut OpraHu3MoB K BIUSHUIO CBETAY.

JlaGopaTopnass paGora «BblsBIeHHE NPUCTOCOOIECHUI OpPraHU3MOB K BIUSHUIO
TeMIIEpaTypbD».

JlaGopaTopHasi padoTta «AHaTOMHYECKHE OCOOCHHOCTH pPACTEHUH U3 Pa3HBIX MECT
oOUTaHUS.

Tema 8. Dxosiorust BUAOB M NOMYJISILUIA

DKOJIOTUYECKUE XapaKTepUCTUKU momyssiuu. [lomynsmuusa kak Ononoruyeckas cucreMa.
Pons HeomHOpoaHOCTH cpenbl, (U3HUECKUX OapbhepoB U OCOOCHHOCTEW OWOJOTHM BHUAOB B
(hopMHUPOBaHUU IPOCTPAHCTBEHHOMN CTPYKTYPHI MOMYJISAIHi. OCHOBHBIE MOKA3aTENN MOMYJISIINN:
YUCJIEHHOCTb, IJIOTHOCTb, BO3PACTHAas M IOJOBasi CTPYKTypa, POKAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEpTHOCTh, MUTPALIUS.

DKoJIoru4ecKasl CTpykTypa mnomyssiud. OUeHKa YUCICHHOCTH momyisuuu. JluHamuka
MOMYJISIUUK U €€ peryisiuus. buoTnyeckuil noTeHuman nomyJsauu. MoieampoBaHie TUHAMUKU
nonyysiiui. KpuBeie pocta uuciaeHHOCTH momnyssiuu. KpuBble BbDKUBaHUS. Perymsius
YUCJICHHOCTU TIOMYJIAIMA: poib (AaKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKoJyiorudeckue ctparerud BunoB (I- u K-ctparerun).

[TonsitTne 006 okonorumueckoit Huimie BuAa. MectooOutanue. MHoOromepHas MOJENb
skonornyeckor Humm Jx.M. Xaruuncona. Pazmepsl 3xonornueckoil Hum. [loTeHnmanbHas u
peann30BaHHAs HUILIU.

Bua kak cucrema nomynsiuuid. Apeaiibl BUAOB. Buabl M MX KU3HEHHBIE CTPATETHUU.
DKOJIOTMYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEICHUS M MUTpAlMid JKUBOTHBIX. bHOJOrnyeckue HMHBA3UU
qy>KEpPOTHBIX BUIOB.

JdemoHcTpaumnu

IToptpert: dx. . XaTunHCOH.

Tabmuipl 1 cxeMbl: « IKOJIOTMYECKHUE XapaKTEPUCTUKU MOMyISumy, «lIpocTtpancTBeHHas
CTpyKTypa momyisiiuu», «Bo3pacTHeie mnupamMuabl nomyaanun», «CKOPOCTbh 3aceleHHs



MOBEPXHOCTH 3€MJIM Pa3IMYHBIMU OpraHuzMammu», «Mogenb skosiormueckor Humm Jx. U.
XaT4nHCOHAY.

O6opynoBanue: repbapuu pacTeHUMN, KOJIIEKIIUHN KUBOTHBIX.

Jla6opaTopnas padota «IIpucnocobneHusi ceMsH paCTeHUN K PACCETICHHIOY.

Tema 9. Dxos0orus coodmecTB. IKOJIOrHYeCKHE CHCTEMBbI.

CooOmectBa opranu3smMoB. buonieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHU3MaMH B
OuoLeHo3se.

Oxocuctema Kak OTKpbiTas cucrema (A. JIkx. Tencnmm). @DyHKIHMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI, KOHCYMEHTHI, PeIyleHThl. Tpoduueckue ypoBHHU.
Tpoduueckue nenu u cetu. A6uorudeckue 010K d3KkocucTeM. [10UBBI U UIIBI B HKOCHUCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MMOKa3aTeIN IKOCHCTEMbI. buomacca u mpoayKius. IKOJIOTHIECKUE TTHPaAMUIbI
qrcen, OMoMacchl U YHEPTUU.

Junamuka skocucteM. Karacrpoduueckue nepecrpoiiku. dmykryanuu. HampapneHHbIS
3aKOHOMEpPHBIE CMEHBI COOOINECTB — CyKIecCHH. lIepBUYHBIE M BTOPUYHBIE CYKIECCUH M X
IIPUYMHBL. AHTPOINIOT€HHbIE BO3JCHCTBUS Ha Ccykueccud. KiummakcHoe cooOliecTBo.
buopa3Hoo0Opasue 1 noJHOTa KpyroBOpoTa BEIECTB — OCHOBA YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI. DKOCHCTEMBI 03€p M PEK. DKOCHUCTEMbI MOPEl W OKEaHOB.
DKOCUCTEMBI TYHJIP, JIECOB, CTEMEH, MyCTHIHb.

AHTpPOIIOTEHHBIE  AKOCUCTEMBI. ArpodkocucTeMa. ATporeHo3. Paszmuuusa Mexmy
AHTPOTNIOTEHHBIMU U TIPUPOTHBIMU IKOCHCTEMAMHU.

Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oposackas ¢uiopa u ¢ayHa.
CunanTponu3anusi ropojckoil (¢ayHel. buonormueckoe ©  XO3MHCTBEHHOE 3HAYCHUE
arpodKOCHCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCHCTBHNA  OpraHU3MOB B
skocucrteMax. Pomp kackamHoro »ddexra u BUAOB-3AUGUKATOPOB (KIIOUEBBIX BHJIOB) B
GyHKUMOHMpOBaHMM 3KocucTeM. [lepeHoc oSHepruM ¥ BEHIECTB MEXKIYy CMEKHBIMHU
HSKOCUCTEeMaMH. Y CTOMYMBOCTH OPTaHU3MOB, TMOMYJSAIUNA W OKOCUCTEM B  YCIOBHUSX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3ICUCTBUH.

MexaHu3Mbl BO3JCHCTBHSI 3arpsi3HEHUI pa3HbIX THIOB Ha CyOOpraHM3MEHHOM,
OpPraHU3MEHHOM, [MOIYJALMOHHOM U SKOCHCTEMHOM YPOBHSX, OCHOBBI 3KOJIOTHYECKOTO
HOPMHUPOBAHUS AHTPOTIOTEHHOTO BO3JCHCTBHS. METOIO0JIOTHS MOHUTOPUHTA ©CTECTBEHHBIX W
AQHTPOIIOTEHHBIX YIKOCHUCTEM.

JdemoncTpauuu

IToptpert: A. [Ix. Tencnu.

Tabmunpt u cxeMbl: «CTpyKTypa OHOLIEH032», « IKOCUCTEMA MIUPOKOJIMCTBEHHOTO JIECa),
«JKocucTeMa XBOWHOTO Jiecay, «DyHKIHMOHAIbHBIE TPYMNIBl OPraHU3MOB B IKOCHCTEME,
«KpyroBopor BemecTB B 3kocucteme», «llemn muTanus (macTOWIIHAS, JETPUTHAS)»,
«IKOoJNIOTMYecKas MUPaMUJIa YUCE», « DKOJOTHIECKasi MUpaMuaa OMoMacchl», « IKOJIOTHIECKas
nupampa sHeprum», «OOpazoBanue Oonota», «llepBuunas cykneccusi», «BoccraHoBienue
Jjeca Iociie moxapa», «JKocucrtema 03epa», «ArpoueHos», «KpyroBopor BelecTB M NOTOK
SHEPTUU B arpoleHosey, «lIpumepsl ypboskocucTem».

OO6opynoBanue: repOapu pacTeHU, KOJUICKIIMM HACEKOMBIX, Yydesia ITHUIl U 3BEpew,
repOapu KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUH, aKBapHUyM KaK MOJENb SKOCHCTEMBI.

IIpakTyeckas padora «3ydeHue u onvcanme ypoo3KoCUCTEMBD.



JlaGopaTopuas pa6ora «/3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKYpCcHsl B TUIIMYHBIN OHoreoneHo3 (B AyOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJI0JIbHBIN WM NOWMEHHBIH JIyT, 03€p0, 60I0TO)».

IKCKypcust «DKCKYpPCHsI B arpodKocHcTeMY (Ha MOJIe WM B TEIUTMYHOE XO3SIHCTBO)».

Tema 10. buocdepa — rinodanbHas IKocucTeMa

buocdepa — obmennanerapras 00o0si0uka 3eMiH, TIE CYIIECTBYET WJIM CYIIECTBOBaIa
KW3Hb. PazBuTHe npencrapnenuii o onocdepe B Tpymax O. 3rocca. Yuenue B. U. Bepranckoro o
ouocdepe. Obnactu 6nocheps! u e€ coctas. JKuBoe BemiecTBo 6rocheps 1 ero GyHKINH.

3aKOHOMEPHOCTH CyIecTBOBaHMs Omocdepsl. OcodeHHoCTH Onocdepsl Kak r1o0aabHOM
skocuctembl. J[MHamuyeckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOreoXMMHUUECKHe UKIIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS siBIeHU B Ouocdepe.

3onanbHOCTh Ouochepsl. [lonsTre o 6uome. OCHOBHBIE OMOMBI CYIIH: TyHIpPA, XBOHHbIE
Jieca, CMEUIaHHbIE U IIMPOKOJINCTBEHHBIE JIECA, CTEIU, CaBaHHbI, IIyCThIHH, TPOIIMYECKHUE JIECA,
BBICOKOTOpbsi. Kimmar, pacTUTenbHBIN 1 KUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa W GYHKOHS OKHBBIX CHCTEM, OIICHKA HMX pPECYpCHOTO TMOTEHIMada H
OonocdepHbIX QyHKITHIA.

JemoHcTpaunu

[Toptpetsr: B. M. Bepnanckunii, 3. 3rocc.

Tabnuue! u cxemsl: «I'eocdepsr 3emn», «KpyroBopoT a3orta B npupoje», «Kpyrosopot
yriepoja B npupoje», «KpyroBopot kucioposaa B npupojae», «KpyroBopoT Bobl B IPUPOJIE»,
«OcHoBHBIE Omombl cymm», «Kmumarudeckue mosica 3emmm», «TyHmpa», «Taiiray,
«C™memannbiii  sec», «llupokonucTBenusiit  nec», «Crenby, «CaBanHay, «llycTbiHsY,
«Tponnueckuii Jiecy.

OO6opymoBaHue: repOapuu pacCTCHUN Pa3HBIX OMOMOB, KOJUICKIIUN YKHBOTHBIX.

Tema 11. YesioBek M OKpYy:KamoIIas cpeaa

DKoJIOTUYEeCKUEe KpH3UCHI M HMX Npu4yuHbL. Bo3geiicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3LYyIIHOW cpenpl. OxpaHa Bo3dyxa. 3arps3sHeHHEe BOJHOM cpenpl. Oxpana
BOJHBIX pecypcoB. Pa3pyienne noussl. OXpaHa IOYBEHHBIX pecypcoB. M3menenne kimMmara.

AHTpPOTIOTeHHOE  BO3JCHCTBUE HAa PpAacTUTENbHBIM M JKUBOTHBIM Mup. Oxpana
PacTUTENILHOTO U >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIIBI OXpaHbl IpUPObl. KpacHble KHUTH.
Oco6o0 oxpansiembie npupoanbie Tepputopuu (OOIIT). boranmueckue caabl U 300JI0THYECKUE
MapKu.

OcHOBHbBIE MPUHLMIIBI YCTOMUKMBOTO Pa3BUTHUS YEJIOBEUECTBA U MpHUpObl. ParroHanbHoe
MPUPOJIOTIONE30BAaHUE M COXpaHEHHE OHWOJOTHYecKoro pasHooOpazusi 3emum.  OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca
U €T0 BEPOSATHBIC MOCIEACTBHS.

Pa3Butre MeT010B MOHUTOPHHTA Pa3BUTHS OMACHBIX TEXHOTE€HHBIX MPOIIECCOB.

JdemoHcTpanuu

Tabnuuel w  cxembl: «3arpssHeHHe aTMmocepb, «3arps3HeHHe TUAPochepbD»,
«3arpssHenue  mnouBb», <«llapHuKOBBIT 3ddexkT», «Ocobo oxpaHseMble TPUPOIHBIC
TeppuTopun», «Mojenu ynpapiasieMoro MUpa.

OOGopynoBanue: ¢dortorpadur OXpaHSIEMBIX pacTeHUH U KUBOTHBIX KpacHOW KHHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH peruoHa.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOI'NHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHHWS K pE3yJbTaTaM OCBOCHHS OOYYarOIIUMHUCS
MIPOrpaMM CpeJIHEro o0IIero 00pa30BaHus: IMYHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B cTpykType AMUHOCTHBIX Pe3yJbTaTOB OCBOEHHS MPOTpamMMbl MO OHOJOTHH BBIACIEHBI
CIIEYIOUIME  COCTAaBJIAIOLIME: OCO3HaHME OOYyYaIOUIMMHUCS  POCCUICKOW  IpakIaHCKOMN
UJCHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIBHOCTU U CaMOOIPEIEIICHUIO,
Hanuyue momuayuu K OOydeHHIO OWOIJIOTHH, yeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXIeHUH JIMYHOCTH HAa OCHOBE KITIOUYEBBIX IIEHHOCTEH M MCTOPUYECKHUX TPAIMIUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCMb OOYUYAIONIMXCSl PYKOBOJCTBOBAThCS B
CBOEM  JEATENIbHOCTH  IEHHOCTHO-CMBICIIOBBIMM ~ yCTaHOBKAaMH, TMPUCYLIUMH  CHCTEME
OMOJIOTMYECKOTO  OOpa30BaHUA, Haauuue NPABOCO3HAHUS ~ SKOJIOTHUECKOH  KYJIbTYpBI,
cnocoboHocmu cmasums eI U CTPOUTD )KU3HEHHBIE TJIaHbI.

JInuHOCTHBIE Pe3yJIbTaThl OCBOCHHS MPOTrpaMMbl 10 OMOJOTHH JOCTHTAIOTCA B €IMHCTBE
y4eOHOI UM BOCHUTATEIBHOM AEATENIbHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPUUECKMMH U 1yXOBHO-HPABCTBEHHBIMH LIECHHOCTSIMH, IIPUHATBIMHU B
oOmiecTBe NpaBWIaMH UM HOPMaMHU MOBEACHHUS MU CIIOCOOCTBYIOT IpOLECCaM CaMOIIO3HAHUS,
CaMOBOCIIUTaHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEN MO3ULUU JUYHOCTH, MATPUOTU3MA U
YBaXXEHUsSI K 3aKOHY M NPaBOMNOPSAKY, YEJIIOBEKY TpyAa M CTapllieMy MOKOJIEHHIO, B3aUMHOIO
YBOXEHUS, OCPEeXKHOTO  OTHONICHUS K  KYJbTYPHOMY  HAcJCOUI0 M TPaTUIUIM
MHOT'OHAIIMOHAJILHOTO Hapoa Pocculickoin @enepannu, Mpupoae U OKPYKarollen cpese.

JInuHOCTHBIE pe3yJbTaThl OCBOEHUS y4eOHOTo mpeamera «buonorus» I0KHBI OTpa’kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYaloIUXCcsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3ULMEN JMYHOCTH, CHCTEMOM LIEHHOCTHBIX OpPHMEHTAlWil, IO3WTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM pPOCCHICKOTO  OOILECTBa,
pacIIMpeHNe JKU3HEHHOTO OIbITAa M OIBITAa JESITEIbHOCTH B IPOLIECCE PEAM3alliid OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kIaHCKOro BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh TPAKIAHCKOM MO3UIMHM  OOydYaromierocss Kak aKTUBHOTO U
OTBETCTBEHHOTO UJIEHa POCCUHCKOTO OOIIECTBA;

OCO3HaHHME CBOMX KOHCTUTYLIMOHHBIX TMpaB M OOSA3aHHOCTEH, yBaKeHHUE 3aKOHA U
MPaBOIOPSIJIKA;

TOTOBHOCTh K COBMECTHOH TBOPYECKOH NEATEIBHOCTH NPU CO3JaHUU YUEOHBIX MPOEKTOB,
peleHnH yueOHbIX U M03HABATEIbHbIX 33/1a4, BHIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEIENATh COOCTBEHHYIO TIO3HMIIMIO 110 OTHOIICHUIO K SIBJICHUSM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHHE YYHUTBIBATH B  CBOMX JICUCTBHAX  HEOOXOAMMOCTH  KOHCTPYKTHBHOTO
B3aMMO/ICHCTBHYSI JTFOJICH C pa3HBIMH YOSXKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMU U COITMATILHBIM
MIOJIOKEHUEM;

TOTOBHOCTh K COTPYAHMYECTBY B TMPOIECCE COBMECTHOTO BBHINIOJHEHHS Y4eOHBIX,
IIO3HABATENIbHBIX M HCCIIEOBATEIbCKUX 33a4, YBAXKUTEIBHOIO OTHOLIEHWS K MHEHHIO
OIIIOHEHTOB MPU 0OCYKIEHUH CIIOPHBIX BOIPOCOB OMOJIOTUYECKOT0 COAEPIKAHMS;

TOTOBHOCTb K TYMaHUTApHOM U BOJIOHTEPCKOU IEATEIIbHOCTH;



2) NIaTPMOTHYECKOI0 BOCIIUTAHMSA

c(hOpMHUPOBAHHOCTH POCCUICKOM IPpaK TAHCKOW WIACHTUYHOCTHU, TATPUOTH3MA, YBAKEHUS K
CBOEMY Hapojay, YyBCTBa OTBETCTBEHHOCTH mepen PoauHO#, ropIocTH 3a CBOMl Kpail, CBOIO
Ponuny, cBOIi SI3BIK U KyJIBTYpY, MPOILIOE U HACTOSIIEe MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOJHOMY HACICAUI0 W TAMSATHHKAM TMPUPOJIBI,
JTOCTHKEHHsIM Poccum B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/IE;

CIIOCOOHOCTh OIICHWBATh BKJIAJ POCCUHUCKHX YYEHBIX B CTAHOBJICHUE W Pa3BHTHE
OHOJIOTUH, MOHUMaHHS 3HAUY€HHUsI OMOJIOTUH B IO3HAHWHU 3aKOHOB IPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOTO OOIIECTBA;

uzeiiHas yoexxIEHHOCTh, TOTOBHOCTb K CIIY>K€HHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD
3a ero cyan0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHUE JYXOBHBIX LICHHOCTEN POCCUMCKOTO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHMBATH CUTYAIlUI0 W MPUHUMATh OCO3HAHHBIC PEIICHUSI, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYHMBOTO OYIyIIEero;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOAMTENSM, CO3JaHHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO MPHUHSATHSA IEHHOCTEH CEeMEWHOM >KM3HH B COOTBETCTBUU C TPAIUIUSMU HAPOJIOB
Poccuu;

4) 3¢TETUYECKOr0 BOCTIUTAHMS

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAS 3CTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

MMOHUMAaHUE YMOLIMOHAIIBHOTO BO3JAECHCTBHS )KUBOW MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMIICHUE IPOSIBIIATH
KauecTBa TBOPUYECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnMTAHUS, (GOPMHPOBAHMSA  KYJbTYpPbl 310pPOBbS H
AMOIMOHAJIBLHOTO 0JIATONOTyYHs:

MOHMMAaHWE U peanu3alysi 3J0pOBOro U 6e30macHoro oopasa *KU3HU (310pOBOE MUTAHUE,
COOIOZICHNE TUTUEHUYECKUX TMPABWI U HOPM, COAIAaHCUPOBAHHBIM PEKUM 3aHITHNA M OTIHIXA,
perymsipHass ¢u3MYECKas AaKTUBHOCTh), OEPEKHOrO, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO;

NMOHMMAHWE IICHHOCTH TIPAaBWJ WHIWBHIYyaJLHOTO M KOJUIGKTUBHOTO O€30TacHOTO
MTOBEJICHUS B CUTYAIIHSX, YTPOXKAIOIINX 37I0POBBIO M KU3HU JTFOJICH;

OCO3HAHHE TMOCIEACTBUM M HENpUATUS BPEIHBIX MPHUBBIYEK (YMOTpeOIeHUS aIKOToJs,
HapKOTHKOB, KYpEeHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTH K TPY/ly, OCO3HAHKE IIEHHOCTH MacTepPCTBa, TPYI0JIt00HE;

TOTOBHOCTbH K aKTHBHOM JESATEILHOCTH TEXHOJIOTHUECKOHN M COIMAILHOM HAMIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIIMMPOBATh, IUIAHUPOBATH U CaMOCTOSITENIBHO  BBIMIOJHATH — TaKyrO
NesITeIbHOCTD;

WHTEPEC K Pa3Iu4HbIM cdepaMm MpodecCHOHATBHON NIeATeTbHOCTH, YMEHUE COBEpIIaTh
OCO3HAHHBIN BBIOOp OyayIiel nmpodeccuu u peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K OOpa30BaHUIO U CaMOOOpA30BaHHMIO Ha MPOTSHKECHUH BCEH
KU3HU;

7) 3K0JIOTH4€eCKOT0 BOCITUTAHUSA



9KOJIOTMUECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HU Ha 3eMIie,
OCHOBE €€ CYILIECTBOBAHMSI;

HOBBIIIEHUE YPOBHS 3KOJOIMYECKOW KyJbTYypbl: HNPUOOpETEHHE OIbITa IUIAHUPOBAHUS
IIOCTYIIKOB U OLIEHKH UX BO3MOYHBIX IOCJIECTBUI /ISl OKPY>KAIOILIEN CpeIbl;

0CO3HaHME TTI00AIILHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U IyTel X PelICHuUs;

CIOCOOHOCTH HMCIIOJIb30BaTh NMPHOOpPETaeMble TIPU U3yYEHUH OMOJIOTUN 3HAHHUS U YMEHHUS
NIPU PEUICHWH TMPOOJIEM, CBS3aHHBIX C PalMOHAIBHBIM TPUPOJOTIOIH30BaHUEM (COOITIOTCHUE
MIPaBUJI TOBEACHUS B NIPHUPOJE, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHS B JKOCHCTEMAX,
OXpaHy BHUOB, SKOCHCTEM, OHoChephl);

AKTHUBHOE HEINPUATUE JEHWCTBHI, NPUHOCAIIMX BpPEI OKPYXarolleld NPUPOIHOM Cpene,
YMEHHE MPOTHO3UPOBATh HEOIATOMPHUATHBIE HKOJIOTHUECKHE IMOCIEACTBUS MPEeINPUHUMAEMbIX
JEUCTBUN U IIPEAOTBPAILATD UX;

HQJIMYUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUIEHHS, AHKOJIOIMUECKOM KYJIbTYphl, OIbITa
JESATEIbHOCTH  3KOJIOTUYECKOW  HAINpPaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATbCA HMHU B
[I03HABATEIIBHOW, KOMMYHUKATUBHOM M COLMAJIbHOM IPAaKTHKE, TNOTOBHOCTH K YYacTUIO B
MPAKTUYECKOU ESITEIbHOCTH 3KOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpMHUPOBAaHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HAyKM M OOIIECTBEHHON TMPaKTUKH, OCHOBAHHOTO Ha JHalloTe KYyJIbTYD,
CIOCOOCTBYIOILIETO OCO3HAHHUIO CBOETO MECTA B MOJHUKYJIBTYPHOM MHUPE;

COBEPLIECHCTBOBAHME A3BIKOBOM M UNTATENIbCKON KYJIbTYPbI KaK CPEICTBA B3aUMOIECHCTBUSA
MEX1y JIIO/IbMH U NIO3HAHMS MUPA;

NOHMMaHKuEe creunpuKd OMOJNIOTMM KaK HayKH, OCO3HaHHA €€ posid B (OPMHUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIIICHHUS, CO3aHUH [EJIOCTHOTO MPE/CTABICHUS 00 OKpPY KaloIIeM
MHpE KaK O €IMHCTBE TMpUPOJIbl, 4YelloBeKa M OOIIecTBa, B TMO3HAHUM MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpodIeM COXpaHeHHs MPUPOTHOTO PAaBHOBECHS;

yOSKIEHHOCTh B 3HAUMMOCTH OMOJIOTHH AJII COBPEMEHHOW IMBHIM3ALMU: OOeCTieueHus
HOBOTO YPOBHS Pa3BUTHUS MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pelaTh pecypcHble mpoOaeMbl pa3BUTHs YEIOBEUECTBA, MOUCKA MyTell BbIX0/a U3 II00aIbHBIX
HKOJIOTHYECKUX NPpoOJeM 1 obecreueHus nepexoia K yCTOWYMBOMY Pa3BUTHIO, PAllHOHAIBHOMY
MCTOJIb30BAHUIO IPUPOAHBIX PECYPCOB U (POPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJYYCHUN OMOJIOTMYECKMX 3HAHWW B LIEJSAX MOBBIMICHUS 00IIei
KYyJbTYPBl, €CTECTBCHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHOW 4YacTH (yHKIIMOHAIBHOU
IPaMOTHOCTH 00y4Jaronuxcs, GopMupyemMoii mpu U3y4eHnr OUOJIOTHH;

MNOHUMAHUE CYIIHOCTH METOJOB ITO3HAHHSA, WCMOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4YaeMble 3HAHHS Ui aHaIW3a W OOBSICHEHUS SIBJICHHIA
OKpY’KaIOLIeT0 MHMpa M NPOMCXOJAIIMX B HEM H3MEHEHUH, yMEHHe JelaTb OOOCHOBaHHbIE
3aKJIIOYEHHUs] HAa OCHOBE HAay4HbIX (DAKTOB M HMEIOIIMXCS JAHHBIX C IEJIbI0 IOJy4eHHs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCMOJIb30BATh OHOJIOTMYECKHE 3HAHUS JJIsl PEIICHUs
npo0JieM B peasibHbIX KU3HEHHBIX CUTYallUsX;

OCO3HAHHE IIEHHOCTH HAayYHOM N€ATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATh MPOEKTHYIO U
HCCIEN0BATENBCKYIO AEATENbHOCTh MHINBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUI0 M CamMoOOpa3oBaHHUIO, K
aKTUBHOMY TIOJYYEHUIO HOBBIX 3HAaHUN 1O OWOJIOTMM B COOTBETCTBUU C KU3HECHHBIMU
MOTPEOHOCTSAMHU.



METAINPEAMETHBIE PE3YJIBTATHI

MertarnpenMeTHbIE Pe3yIbTaThl OCBOCHHUS Y4eOHOTO mpenMmera «buomorusy BKIOYAIOT:
3HaYUMBbIe Ui (POPMHpPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXIUCHUIUIMHAPHbBIC
(MexIpeIMeTHbIE) 00IIeHAYYHbIE TOHITHS, OTPAXKAIOIINE [IEIOCTHOCTh HAYYHOUM KapTUHBI MUpa
U crenu@UKy METOJ0B MO3HAHMSI, HCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIEeCTBO, SHEPIHs,
SBJICHUE, NPOLECC, CUCTEMa, HAYYHbIM (aKT, MPUHLMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEopusi, HUCCIIeIOBaHUE, HaOJIIO/eHUe, W3MEPEHHUE, SKCIEPUMEHT U JPYTHe); YHUBEpCaIbHbIE
yueOHble JeiicTBUs (TO3HABaTeNbHbIE, KOMMYHUKATUBHBIC, PETYJIATUBHBIC), 00eCreuynBaroIIne
dbopmupoBaHre (PYHKIIMOHAIBHONH TPAMOTHOCTH M COIMATBHOW KOMITETEHIIMM OOYyYaroIInuXCs;
CTIIOCOOHOCTh 00yJaronmxcst UCTIOJTb30BaTh OCBOCHHBIC MEXIUCIUTUTHHAPHEIE,
MHUPOBO33PEHYECKHNE 3HAHUS U YHUBEpCaJbHble YydeOHbIE IEHCTBUS B TO3HABATEIBHOW U
COIIMAJIbHOM MPAKTHUKE.

B pesynprare u3yueHuss OHMOJOTMM Ha YpOBHE CpeIHEro ooimero ooOpazoBaHus y
oOyuatomierocsi 0yayT chopMUpOBaHbI MMO3HABATENIbHbIE YHUBEpCAJbHbIE y4eOHBbIE IEHCTBUI,
KOMMYHHKATUBHBIE YHUBEpCAJIbHBIE Y4YEOHbIE NEWUCTBHUS, PETYJISITUBHBIE YHHUBEpCAIbHbBIE
yueOHbIe ICHCTBUS, COBMECTHAS JI€ATEIBHOCTb.

MertarnpenMeTHbIE Pe3yJIbTaThl OCBOSHHS MPOTPaMMBI CpEeIHEro oO0miero oOpa3oBaHUs
JIOJDKHBI OTPaKaTh:

OBiajienne yHUBEPCAIbHBIMHM Y4eOHBIMU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (POpMYJIMpOBaTh M aKTyalu3upoBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCTIONb30BaTh TPU OCBOCHHM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIIJICHUS (aHaIu3a,
CHHTE3a, CpaBHEHHUS, KiIacCHU(PUKaIMU, OO0O0OIIEHUs), PAaCKPbIBaTh CMBICT OHOJOIHMYECKHX
MOHSTHI (BBIICTATH UX XapaKTePHbBIE PU3HAKH, YCTAHABIMBATE CBS3H C JPYTHUMHU MOHITHIMH);

OTpENeNiATh LENU JAEATENbHOCTH, 33/aBas NapaMeTpbl U KPUTEPHH HUX JOCTHXKEHUS,
COOTHOCHTB PE3YJIbTAThI ICATEIILHOCTH C MMOCTABICHHBIMU LIEIISIMHU;

UCIIOJIb30BaTh OWOJIOTHYECKUE TOHATUS ISl OOBSCHEHUS (AKTOB W SBICHHU >KHBOMN
MIPUPOJIBI;

CTPOUTH JIOTUYECKUE PpaACCYKIEHUS (MHIYKTHBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIBI M 3aKJTFOYCHHUS,

OPUMEHATh CXEMHO-MOJIEbHBIE CPEACTBA /ISl MPEJICTaBICHHUs CYIIECTBEHHBIX CBSA3EeH U
OTHOILIEHUH B M3Y4aeMbIX OMOJIOTMYECKHX OOBEKTaX, a TakkKe MPOTUBOPEUHH Pa3HOro poja,
BBISIBJICHHBIX B PA3JIUYHBIX WH()OPMAITMOHHBIX UCTOYHUKAX

pa3pabaThIBaTh IUIAH PELICHUS MPOOJIEMBI C YIETOM aHAIM3a UMEIOIINXCS MaTepHaIbHbBIX
1 HEMaTepUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBbBI B JIEATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISM,
OLICHHMBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJIMHHUPOBATh M BBIMOJHATH PA0OTy B YCIOBHSIX pPEalbHOr0, BUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIICHUE MPU PEUICHUN KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TE€HCTBUS:



BJIQJIETh HABBIKAMH y4e€OHO-HCCIIEOBATENLCKON U MPOEKTHOM AESITeTbHOCTH, HaBbIKAMU
paspeleHus: npodseM, cnocOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIbHOMY IOMCKY METOJIOB
peleHus MPaKTUYECKUX 3a7a4, IPUMEHEHHIO Pa3InYHbIX METO/I0B MO3HAHMS;

UCIIOJIb30BAaTh PA3JIMYHBbIE BUJbI JESITEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHHUS, €ro
MHTEpIpEeTalny, NPeoOpa3oBaHUIO M MPUMEHEHUIO B YYEOHBIX CUTYaIUsX, B TOM YHCIE IPH
CO3JIaHNH y4EOHBIX U COIMATBHBIX TIPOCKTOB;

(bopMHUpOBaTh HAYYHBIH THIT MBIIUICHHS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH, KITFOYEBHIMHU
MOHATUSIMU U METO/1aMU;

CTaBUTh W (OPMYJUPOBATH COOCTBEHHBIE 3a7aul B 0Opa30BATEIIbHOW ACSITEIIBHOCTH M
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH TPUYMHHO-CIICJICTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3a7ady, BbBIABUTaTh
rUnoTe3y e€ pelieHus, HaxXOJWTh AapryMEHThl Ul J0Ka3aTelbCTBAa CBOUX YTBEPIKICHUH,
3aJaBaTh MapaMeTpbl U KPUTEPHUU PEIICHUS;

aHAJTM3UPOBATh IMOJIyY€HHbIE B XOJE pELICHUS 337ayd pe3yJIbTaTbl, KPUTHUYECKU
OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;

JIaBaTh OIICHKY HOBBIM CUTYaIlHsIM, OLIEHUBATH IPUOOPETEHHBII OIBIT;

OCYIIECTBIIAThH IICJICHANIPABIICHHBIM TMOWCK IMEPEHOCa CPEICTB M CIOCOOOB JEHCTBUS B
poecCHoHaNBHYIO CPEy;

yMeTh TEPEeHOCHTHh 3HaHHWsS B  T[O3HABATENbHYIO M  IPAKTHYECKYI0  00JacTH
KHU3HENIEATeTbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTb HOBBIE WJEH, MpeUlaraTb OPUTHHAJbHBIC IOAXOJBl W PELICHUS, CTaBUTh
npoOJIeMBbl U 3a/1a4H, IOy CKAIOIINE alIbTePHATUBHBIC PEILICHHUS.

3) padora ¢ undopmanmeii:

OpPUEHTHUPOBATHCS B PAa3NIMUHBIX MCTOYHWKAX HH(MOpMaImu (TEKCTe y4eOHOro mocodwus,
HAYUYHO-TIOMYJIIPHOU JIUTEpaType, OMOIOTUYECKUX CIIOBApsIX M CHPABOYHUKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B MHTepHeTe), aHaMM3UpOBaTh HH(POPMAIMIO PA3IMYHBIX BHUIOB U (HopM
MIpeICTaBICHUS, KPUTUYECKHU OLIEHUBATh €€ TOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

GopMyaMpOoBaTh 3ampoChl M NPUMEHATh pa3IMYHBIE METONbl NPHU IOUCKE U OTOOpe
O6uosornueckoi nHpopMaIu, He0OX0IUMOH [ BBITIOJIHEHUS YUeOHBIX 3a]1a4;

npuoOpeTaTh ONBIT MCHOJIB30BaHUS HH()OPMAIIMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHIH,
COBEPILIEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSATEILHO BBIOMpAaTh ONTUMANbHYIO (OpMY TMPEICTABICHUS OHOJIIOTUIECKOM
nHpopManuu (CXeMbl, rpaduKH, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U IPYTOe);

UCIOJb30BaTh HAay4HBIH S3BIK B KadecTBE CpeJICTBA MpH paboTe ¢ OMOJOTHYecKou
uHbopMalvel: MPUMEHITh XUMHUYECKUe, (U3NYECKUe W MaTeMaTHYeCKHe 3HAKU U CHUMBOJIBI,
¢dopmynbl, abOpeBHAaTypy, HOMEHKJIATYpYy, HCIOJIb30BaTh M MNpeoOpa3oBbIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATJISAHOCTH;

BJAJETh HABBIKAMM DACIO3HABAHUS M 3alMThl HHpOpMAIMK, HHPOPMAIIMOHHON
0€3011aCHOCTH JIUYHOCTH.

OBiajieHne YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOeHue:

OCYUIECTBJIATh KOMMYHHKAIIMK BO BCEX cdepax *KU3HU, aKTUBHO y4acTBOBATh B JUAJIOre
WIM JUCKYCCHU TIO CYIIECTBY 00CyXkJ1aeMoi TeMbl (YMEHHE 3a/laBaTh BOMPOCHI, BHICKA3bIBATH
CY>KIEHHUsSI OTHOCUTENIbHO BBINIOJHEHHS TpeularaeMoil 3aJaud, Yy4YWUTHIBATh HWHTEPEChl U
COIJIACOBAHHOCTh MO3ULUM JPYTrUX yYaCTHUKOB JAMAIOra WIN AUCKYCCHN);



pacrno3HaBaTh HeBepOalbHBIE CpelcTBa OOIICHMS, MOHMMATh 3HAYEHHE COIMABHBIX
3HAKOB, MPEANOCHUIOK BOBHUKHOBEHUSI KOH(MDIMKTHBIX CUTYallUl, yMETh CMSIr4aTh KOHQJIUKTHI U
BECTH IIEPETOBOPBI;

BJIAJETh PA3JIUYHBIMHU CIIOCOOAMU OOILEHHS M B3aUMOJEHCTBHS, MOHMUMATh HaMEpPEHUs
JPYTUX JIIOACH, TPOSIBIISATh YBAXHUTEIHHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (popme
(GbopMyITHpPOBATH CBOM BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM S3BIKOBBIX
CPENCTB.

2) COBMeCTHAs 1eSITeJIbHOCTD:

MOHUMATh M HCIOJb30BaTh MPEUMYIIECTBA KOMAHIHON U WHAMBUAYAIbHON pabOThI Mpu
pelieHnn OMOJIOTrHYecKOr MpoOsieMbl, 000CHOBBIBATH HEOOXOIUMOCTh IPUMEHEHUS TPYMIOBBIX
(b opM B3aUMOICHCTBUS MPH pEIICHUH yueOHOH 3a1auu;

BbIOMpPATh TEMATUKy M METOJAbI COBMECTHBIX NEHCTBUH C yu€TOoM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH KaKJI0T'0 4JICHA KOJUIEKTUBA;

NPUHUMATh LEIH COBMECTHOM JAESITEIbHOCTH, OPIraHHW30BBIBaTH M KOOPJIMHUPOBATH
JEUCTBUSL TO €€ INOCTHMKEHHIO: COCTABIATH IUIAH ACHUCTBHM, PaCIpEleNsiTh POIU C Yy4YETOM
MHEHHUI Y4aCTHUKOB, 00CYK/1aTh Pe3yJIbTaTbl COBMECTHOM PabOTHI;

OIICHUBATh KaYECTBO CBOETO BKJIAJA U KaXJIOTO YYaCTHHKA KOMaH/bl B OOIIUI pe3ynbTar
M0 pa3pabOTaHHBIM KPUTEPHUSIM;

IpeJiaraTb HOBBIE MPOEKTHI, OLICHWBATh MJEU C MO3UIMM HOBHU3HBI, OPUTMHAJIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh TIO3UTUBHOE CTPATETMYECKOE IIOBEIEHUE B pPAa3IMUHBIX CHUTYyalMsX,
NPOSIBIISITH TBOPUECTBO U BOOOpaykeHHE, ObITh MHUIIMATUBHBIM.

OBiageHyne yHMBepPCAJIbHbIMH Pery/JsiTHBHBIMH 1CICTBUSAMM:

1) camoopranu3ammsi:

UCIOJb30BaTh OMOJIOrMYECKUE 3HAaHUS JJs BBISIBICHUS NOpoOJieM M HX pEHIeHUs B
KU3HEHHBIX U Y4EOHBIX CUTYaLIUAX;

BBIOMpATh Ha OCHOBE OMOJIOTHYECKUX 3HAHUI IEJIEBBIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSIX M IOCTYIIKAax IO OTHOLIEHUIO K JKMBOW INPHUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO
OKpPYXKaIOIIHX;

CaMOCTOSATENIbHO OCYIIECTBIIATh TO3HABATENbHYIO JESTEIbHOCTb, BBIABIATH MPOOJIEMBI,
CTaBUTh ¥ (POpPMYyIMPOBaTh COOCTBEHHBIC 3aJa4yd B 0Opa30BATEIBLHOW JIEATEIBHOCTH H
KU3HEHHBIX CUTYalUsX;

CaMOCTOSTEIIEHO COCTABIIATH IUIAH PEUICHHUs MPOOIEMBI ¢ YIETOM MUMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPETIOYTCHU;

JIaBaTh OLIEHKY HOBBIM CUTYAalIHSIM;

paclIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MTPENOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 3a PEILICHHE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

CrocoOCTBOBATH (DOPMUPOBAHMIO M MPOSIBIICHHUIO IIUPOKOH 3PYIUIMU B Pa3HBIX 00JacTAX
3HAHW, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTEIbHbIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYalHsM, BHOCHTb KOPPEKTUBBI B JIESITEIBHOCTH, OLICHHBATh
COOTBETCTBHUE PE3YJIbTATOB LIETSAM;



BJIQ/IETh HaBBIKAMU MO3HABATEIbHON pe(hIeKCUU KaK OCO3HAHUSI COBEPIIIAEMBIX JEUCTBUN
U MBICIMTENBHBIX MIPOLECCOB, UX PE3YJIbTaTOB U OCHOBAHUI, UCIOIB30BaTh NMPUEMBI pediieKcun
U1l OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PEILICHMS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTHUX IIPU aHAJIU3€ PE3YJIbTaTOB JIEATEIbHOCTH;

3) npuHsTHE Ceds U APYIrUX:

NPUHUMATH ce0sl, MOHMUMasi CBOU HETOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTYMEHTBI APYTUX MPU aHAIU3E PE3YJIbTATOB EATEIbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3UIMU JPYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yibTaThl OCBOCHHUS COJIepKaHUs ydeOHoro mpenmera «buonorus» Ha
yIiyOI€HHOM ypOBHE OPHEHTHPOBAHBI Ha obecreueHne npoQriIbHOro 00ydeHus: 00yJyaromumxcs
Oouosnornu. OHM BKIIIOYAIOT: CHEMU(PUUECKUE s OHWOJIOTMM HAayYHble 3HAHWS, YMEHUS U
CrocoObl JIEHCTBUM TO OCBOCHHUIO, HWHTEPNPETAlMd ¥ TPEoOpa3OBaHUIO 3HAHWUW, BHJIBI
NESITENbHOCTH I10 IOJyYEHHIO HOBBIX 3HAHMN M UX NPUMEHEHUIO B PA3JIMYHBIX y4eOHBIX, a
TaK)X€ B PEalbHbIX KU3HEHHBIX CUTyalMsX. [IpeameTHble pe3ynbTaThl IPEACTaBICHbI 10 T0aM
U3Y4YCHHUS.

[IpenmetHble pe3ynbTaThl OCBoeHMA YydeOHoro mnpenmera «buonorus» B 10 Knacce
JOJKHBI OTPaKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN €CTECTBEHHO-HAYYHOW KApTUHBI MHpa, B TO3HAHWM 3aKOHOB TIPUPOJABI U
pemeHny mpooIeM paroHaIBHOTO MPUPOIONIOIB30BAHNSA, O BKIAZE POCCHHCKIX H 3apyO0eKHBIX
Y4€HBIX B pa3BUTHE OMOJIOTNY;

BJIAJICHUE CHCTEMOW OMOJIOTMYECKHMX 3HAaHUM, KOTOpas BKJOYAET: OCHOBOIOJIArarolUe
OMOJIOrMYecKHe TEPMHMHBI M MNOHATUS (KHU3Hb, KIJIETKA, OpPraHW3M, MeTa0o0JIu3M, IOMeocTas,
CaMOpEryJIsilys, CAMOBOCIIPOU3BEICHNE, HACIIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE),
ounonorudeckue Tteopuu (kierounas teopus T. IlIBamna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHas Teopusi HaciencTBeHHOCTH 1. Moprana), yuenus (H. 1. BaBunoBa — o nenTpax
MHOT000pa3usi U MPOMCXOXKIEHUS KYJIbTYPHBIX PACTE€HHil), 3aKOHBI (€IMHOOOpa3usi TIOTOMKOB
MIEPBOr0 MOKOJIEHMS, paCLIECIJICHHs], YUCTOThI FaMeT, HE3aBUCUMOr0 HacyieoBanus I'. Menaens,
FOMOJIOTMYECKUX PSAIOB B HacleACTBEHHOM wu3MeHunBoctd H. WM. BaBuioBa), npuHIMIIBI
(KOMITJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMU METO/JaMU HAy4YHOT'O MO3HAHMsI, UCIOJIb3YyEMbIX B OMOJIOTMYECKUX
HCCIIEIOBAaHUAX JKUBBIX OOBEKTOB (OMMCaHKE, U3MEpEHUe, HaOII01eHUE, IKCIIEPUMEHT);

YMEHHUE BBIJEIATH CYIIECTBEHHBIE NPU3HAKU: BUPYCOB, KJIETOK IPOKAPUOT U IYKApPHUOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPIaHW3MOB, B TOM 4uclie OakTepuil, TpuOOB, pacTeHUH,
KUBOTHBIX U YEJIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OpPraHOB PACTEHUH, )KUBOTHBIX, YEJIOBEKA,
IIPOLIECCOB  KU3HEACATEIbHOCTH, IPOTEKAIOIIUX B OpPraHU3Max pacTeHWH, J>KUBOTHBIX U
9enoBeKa, OMOJIOTHUECKUX TPOIIECCOB: OOMEHa BElIeCcTB (METa00IU3M), IPEBPAIICHUS] SHEPTHH,
OpoxeHusi, aBTOTPO(HOTO U TEeTePOTPO(HOTO THUIOB MUTAHUSA, (POTOCHHTE3a W XEMOCHHTE3a,
MUTO3a, MeH03a, TaMeTOreHe3a, SMOPHOreHe3a, MOCTAIMOPUOHAIIBHOIO PAa3BUTHUS, PA3MHOKEHUS,
UH/IMBUAYAIbHOTO DPa3BUTHs OpraHu3Ma (OHTOI€HE3a), B3aMMOJEHCTBMS I'€HOB, I€Tepo3Hca,
HCKYCCTBEHHOI'O 0TOOPA;



yMEHHE YCTaHaBIIMBaTh B3aMMOCBS3M MEXKAYy OpPraHOMAAaMU KIETKH M UX (PYHKUIUAMH,
CTPOEHHUEM KJIETOK Pa3HbIX TKaHEH U MX (PyHKIMSIMU, MEXy OpraHaMu U CUCTEMaMU OPraHoOB y
pacTeHMi, >XKUBOTHBIX W 4YeJOBeKa M MX (QYHKIUSIMH, MEXKIY CUCTEMaMU OPraHoOB M HX
GYHKIMAMH, MEXAy STarmaMd OOMEHA BEIIECTB, dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LUKJIOB OPraHU3MOB, JTalaMd SMOPHUOHAIBHOTO PAa3BUTHSA, TE€HOTUIIOM U (DEHOTUIIOM,
¢dbeHoTUTIOM U (pakTOpamMu cpelibl OOUTAHHUS;

YMEHHE BBISBIATH OTJIMYHUTEIBHBIC TPU3HAKH JKUBBIX CHCTEM, B TOM YHCJIE PacTCHUH,
KUBOTHBIX U YEJIOBEKA;

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIUE apTyMEHTbhI, OMOJOTUYECKYIO TEPMUHOJIOTHIO U
CUMBOJIMKY AJIs1 JJOKa3aTelIbCTBA POJCTBA OPTaHM3MOB Pa3HbIX CUCTEMATHUECKHUX TPYIIIL;

yMEHHE peliatb OHOJIOTUYECKUE 3a7aud, BBISIBIATH MPUYMHHO-CIICACTBEHHBIE CBSI3U
MEXJy MCCIEIYyeMbIMU OHMOJIOTMYECKUMH MpPOLECCaMU M SIBICHUSIMHM, JAeTaTh BBIBOJBI H
MIPOTHO3BI HA OCHOBAHUH IOJyYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBINOJHATH JIAOOpAaTOPHBIE M MPaKTHUECKUEe pabOThl, COONIONATh MpaBHia MPU
pabore ¢ yueOHBIM 1 JTA00paTOPHBIM 00OPYIOBAHUEM;

YMEHHE BBIIBUTaTh THUIIOTE3bI, IPOBEPSATh HX OSKCIEPUMEHTAILHBIMU CPEIICTBAMH,
(bopMyIHpys 1IeNTb UCCTIeIOBAHMS, aHATM3UPOBATh MOJyYSHHBIC PE3YJIbTATHI U JIEIaTh BBIBOJIBI,

yMEHHE Y4acTBOBaTh B y4eOHO-HCCIIEIOBATENbCKOM paboTe 1Mo OMOJIOTHH, HKOJIOTUU U
MEIUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJUYHO MPEICTABIATH
MOJTyY€HHbIE PEe3yJIbTaThl HA YYEHUYECKUX KOH(EPEeHIUX;

YMEHHE OIICHUBaThb JTUYECKHE aCHEeKThl COBPEMEHHBIX MHCCIIEAOBaHUM B 00JacTH
OMOJIOTUH W MEIUIMHBI (KJIOHUPOBAaHHE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIPABICHHOE
M3MEHEHHE TeHOMA U CO3/[aHHe TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITH OCO3HAHHBIN BBIOOP Oyyiiei mpodecCHOHAIbHOMN 1A TEILHOCTH B
o0acTi OMOJIOTUH, MEUIIUHBI, OMOTEXHOJIOTHH, BETEPUHAPUH, CEITHCKOTO X03S1CTBA, MUIIEBOM
MIPOMBIIIJICHHOCTH, YIUIyOJsTh TO3HABATEIbHBIA WHTEpEC, HANpaBICHHbIA Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH mpodeccud U NPOJOHKeHHE OHOJIOrMYecKoro oO0pa3oBaHUs B
OpraHMu3alusIX cpeHero npohecCUOHaIbHOIO U BBICIIEr0 00pa3oBaHMUsL.

[IpenmetHble pe3ynbTaThl OcBoeHMsA YyueOHoro mnpenmera «buonorus» B 11 Knacce
JIOJDKHBI OTPaXKaTh:

c(OPMHUPOBAHHOCTb 3HAHUN O MECTE U POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHUN COBPEMEHHOW ECTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B IO3HAHWU 3aKOHOB
MPHUPOJIBI M PEHICHUH HKOJIOTUYECKUX MPOOJIEeM YeJOBEYECTBA, a TAaK)KE B PEIICHHH BOIPOCOB
paIMOHATFHOTO TPUPOIOTIONB30BaHUS, W B (HOPMUPOBAHMM IICHHOCTHOTO OTHOIICHHS K
MpUpoJie, OOIIECTBY, YEIOBEKY, O BKJIAJAEC POCCHMCKHUX U 3apyOCKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHY;

YMEHHE BIa/IeTh CUCTEMOM OMOJIOTMYECKHX 3HAHHWM, KOTOpas BKIIOYAET OINpPEIesICHUsS U
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralonMX OWOJIOTHYECKUX TEPMHUHOB W TOHATHH (BUI,
sKocucTema, Ouocdepa), Ouonoruueckue Teopun (dBoirormonHas teopus Y. JlapBuHa,
cCHUHTeTHYecKasi Teopusi sBoyouun), yueHus (A. H. CesepuoBa — 0 MyTsSX M HalpaBICHHUAX
sBosmonnn, B.M. BepHanckoro — o 6uocdepe), 3akoHbI (reHeTHYECKOTO paBHOBecus Jk. Xapau
un B. BaiinGepra, 3apoapimeBoro cxoxacrsa K. M. bapa), npasuna (Munumyma FO. JIubuxa,
AKOJIOTUYECKON MTUPaMUIbI SHEPTUH ), TUTNOTEe3b! (THnoTe3a «mupa PHK» V. I'unbepra);

yMEHHE BJaJeTh OCHOBHBIMH METOJIaMH HAYYHOTO TIO3HAHUSA, HCIIOJIb3YEMbIMH B
OMOJIOTMYECKUX MCCIEIOBAHUSAX JKUBBIX OOBEKTOB U OSKOCHUCTEM (OMHCaHUE, H3MEpEHHUE,



HaOJIFOICHUE, DKCIIEPUMEHT), CIIOCOOAMH BBISIBJICHUS M OIICHKH aHTPOIOT'CHHBIX M3MCHEHHU B
IIPUPO/IE;

YMEHHE BBIJCIATh CYIECTBEHHbIE NPU3HAKU: BUIOB, OHOr€OLEHO30B, HKOCUCTEM U
Oouocdeppl, CTaOMIM3UPYIOIIETro, MABIKYLIETO W pa3pbIBAIOIIETO €CTECTBEHHOTO0 0TOOpa,
AJUIONATPUYECKOr0 U CUMIIATPHUYECKOTO BHI000pPA30BAHUS, BIMSIHUS IBUKYIIMX CHII SBOJIIOLUN
Ha TeHO(OH]| MOMYJIAINHU, TPUCTOCOOICHHOCTH OPTraHU3MOB K Cpelie OOMTaHHs, YepeIOBaHUS
HaIpaBJICHUI YBOJIIONNH, KPyTOBOPOTA BEUIECTB U MIOTOKA YHEPTUU B IKOCHUCTEMAX;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY IMPOIECCaMU JBOJIONHH, IBIKYIIUMHU
CHJIAaMH aHTPOTIOT€HEe3a, KOMIIOHEHTAMH PA3JIMYHbIX AKOCHUCTEM W TPUCTIOCOOJICHUSIMH K HUM
OpraHU3MOB;

YMEHHUE BBISBIIATH OTJIMYUTEIBHBIC MPU3HAKH JKUBBIX CUCTEM, MPHUCIIOCOOJICHHOCTh BUIOB
K cpene oburaHus, aOMOTHMYECKHMX M OMOTHYECKHUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOILIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUI B IKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HUCIOIB30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHMBOJIMKY JUI JIOKa3aTeNbCTBA POJICTBA OPTraHM3MOB pa3HBIX CHCTEMATHYECKHX TPYIIIL,
B3aMMOCBSI3M OPTaHU3MOB M Cpelbl OOWTaHMS, €IMHCTBA YEIOBEUECKUX pac, HEOOXOIUMOCTH
COXpaHEeHHsT MHOTO00pa3usi BHJOB M KOCHUCTEM KaK YCIIOBHUSI COCYIIECTBOBAaHHS TPUPOABI U
YeJIOBEUECTBA;

YMEHHE pelIaTh OWOJIOTUYECKHE 3a7ay, BBISBIATH HPUYHHHO-CIICJICTBCHHBIC CBSI3U
MEXAYy HCCIEeIyeMbIMU OHOJOTHYECKUMH TMPOIECCAMU U SIBICHUSIMHU, JeNaTh BBIBOABI U
MIPOTHO3bI HA OCHOBAHUH MOJYYCHHBIX PE3yJIbTATOB;

YMEHHE BBINOJIHATH JIAOOpAaTOPHBbIE M MPAKTHUECKUEe pabOThl, COONMIOIATh MpaBHia MPU
pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYI0OBAHHEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, TPOBEPATh HMX IKCIECPHUMCHTAIBHBIMU CPEICTBAMH,
(bopMyIHpys 1IeNb UCCTIeIOBAHMS, aHATM3UPOBATH MOJyYSHHBIC PE3YJIbTATHI U JIEIaTh BBIBOJIBI,

YMEHHE Y4acTBOBAaTh B y4eOHO-HCCIIEIOBATEIHCKON paboTe MO OMOJIOTHH, SKOJIOTHH U
MEIHIIMHE, MPOBOAMMOIN Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W IyOJHMYHO TPEICTABIISATH
MOJTyYEHHBIE PE3yJIbTaThl HA YYCHUYECKUX KOH(EPCHITUIX;

yMEHHE OICHHBATh THUIMOTE3bl U TEOPUU O TMPOUCXOKACHUU >KU3HH, 4YelOBEeKa U
YEeIIOBEYECKUX pac, O MPUYHMHAX, MOCIEACTBUAX U CIOCO0axX MPEAOTBpAILEHUS TJI0OATBHBIX
M3MEHEeHUH B buocdepe;

YMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP OyayIieit mMpodecCHOHAIBHOMN NeATeIhHOCTH B
o0mactd  OWOJOTHM, OSKOJIOTHH, IPHUPOAOIOIB30BAHMSA, MEIUIMHBI, OHOTEXHOJOTHH,
TICHIXOJIOTUH, BETEPUHAPUH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIUICHHOCTH, YIIyOJSATh
MMO3HABATEIbHBIA HMHTEPEC, HAMPAaBICHHBIH HAa OCO3HAHHBIM BBHIOOP COOTBETCTBYIOIIEH
npodeccud HW TPOJOJDKCHHE OHOJOTHYECKOrOo OO0pa3oBaHMs B OpPraHHU3AlUSAX CPEIHEro
po¢eCCHOHATIBHOTO U BBICILIEr0 00pa30BaHMUs.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

HanmeHoBaHMe pa3aejioB H TeM
Ne i/m
NPOrpamMMslI

Koamn4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYeckHe U
JadopaTopHble
padoThI

JIeKTpOHHbIe (LM (pPOBbIE)
o0pa3oBaTe/IbHbIE Pecypchl

buonorusa kak Hayka

buomoreka [JOK

https://academy-
content.myschool.edu.ru/lesson/5¢523154-
8bfa-4fdf-bdf8-fb62770d3862

’KuBble cucTeMBI 1 NX HN3YUCHHUC

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10

buonorus kieTku

0.5

buomorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/4e8b5cdb-
f414-40a6-9aed-
638dd73a0475?backUrl=%2F06%2F10

XuMHu4eckas opranusanus KJICTKU

10

buomoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-
al15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81h5-



https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://academy-content.myschool.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4e8b5cdb-f414-40a6-9aed-638dd73a0475?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10

27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-
2a9e2f77c¢89c¢c?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/3b18d58d-
51ee-43ba-9b17-
45c9608fa382?backUrl=%2F06%2F10

CtpoeHue U pyHKIMH KIETKU

buomoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8b6e-
d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/86¢00dc3-
4fd0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/a9152604-
585b-4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10

OOMeH BeIecTB U MpeBpallieHue
9HEPTUH B KIETKE

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4e35-9168-
ceeabel24e55?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/1f60acef-



https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0215437a-0f2e-4c47-8760-2a9e2f77c89c?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10

6051-44ce-bb66-
6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/27¢c57b97-
ee02-4b2c-97ac-
223ab66c24f7?backUrl=%2F06%2F10

Hacnencreennas nndopmanus u
peanu3anus €€ B KJIIETKE

0.5

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/05b30833-
2ed2-445b-b4ae-
823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-
4¢86e312fb15?backUrl=%2F06%2F10

JKu3HEHHBIN IIUKI KIETKU

bu6moreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-
b7c7-4815-b7al-
155¢7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-
b7c7-4815-h7al-
155c¢7245fdbf?backUrl=%2F06%2F10

Crpoenue u QyHKIUT
OpraHu3MOB

17

1.5

bubmoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b48f?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10

10

Pa3zmHoxeHue u pa3BuTHe
OpraHu3MOB

1.5

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-869f-
eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/44d23e03-
5225-4e6f-a455-
559e9d843dh9?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/c081bbd7-
b846-42ec-9bb9-
c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-
3a2f5e634110?backUrl=%2F06%2F10

11

['eneruka — Hayka o
HACJIEICTBEHHOCTHU U
W3MEHUYUBOCTU OPraHU3MOB

0.5

bubmoTeka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/8088b7fa-
1bac-4¢85-9905-
a91d41ed37f8?backUrl=%2F06%2F10

12

3aKOHOMEPHOCTH
HACIIEICTBEHHOCTH

10

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/da2765cd-
a327-4526-bef3-
7eccle3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-



https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10

3081-4683-970c-
1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-aba8-
eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-
content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-h5al-
3f990c947800?backUrl=%2F06%2F10

13

3aKOHOMepHOCTI/I HN3MCHYHMBOCTHU

buomoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-
435067cecl4d?backUrl=%2F06%2F10

14

T'eneruka gegoBeka

0.5

bubmoreka [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-

7b6b48306d6h?back Url=%2F06%2F10

15

Cenexuusi OpraHu3MoB

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-
840d20ce0270?backUrl=%2F06%2F10

16

BHUOTEXHONOTUA U CUHTETHYECKAS
OouoJorus

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-
fc35-4a91-a264-



https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

14aaee2f5897?backUrl=%2F06%2F10

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

102

13



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

11 KIIACC

KoaunuecTBo 4acoB

IIpakTuyeckue
No 11/ HanmeHoBaHMe pa3jeioB U TeM Kotpoasabie 1 JIeKTpOHHbIe (LM (POBbIE)
MporpaMMablI Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoTsI JadopaTopHbIe
padoTbI
buomoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/dbb6c1dl-
3apoKIeHUE U pa3BUTHE cf9c-43b5-ae8c-
IBOJIIOLIMOHHBIX MPEICTABIICHU B 4 1a4a8ea05f957backUrl=%2F06%2F11
OMOJIOr U1 https://lesson.academy-
content.myschool.edu.ru/lesson/7a22c0f1-
1169-4450-8585-
b2ad01be75af?backUrl=%2F06%2F11
bubmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/al56d7a4-
2580-4123-a777-
188444dal1572?backUrl=%2F06%2F11
https://lesson.academy-
Mukpo3BoITIOIHS U €€ pe3yIbTaThl 14 2 content.myschool.edu.ru/lesson/6111c6b6-

69b6-421c-80bf-
7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-
286103e5af16?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/923chdce-
4ef1-4295-b67f-e268ad583c02?
backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/304a891f-
8df8-4b19-9753-
8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/bac095e5-
fa3b-43c0-ael8-
f48043f9bdfe?backUrl=%2F06%2F11

MakposBomtonus U €€ pe3ybTaTsl

bu6mmoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/85e9b260-
0018-458a-9e76-
286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/d5d4ce86-
b439-4abe-b498-
ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/d0c1700a-
£698-4173-85¢8-
400002296419?backUrl=%2F06%2F11

[IpoucxoxaeHue u pa3BuTUE
JKA3HU Ha 3emiie

15

1.5

bubmorexa [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f0889?backUrl=%2F06%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11

https://lesson.academy-
content.myschool.edu.ru/lesson/9ec4c3a8-
5763-40ed-b127-
2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-
b1d6fd53e2c6?backUrl=%2F06%2F11

[IpoucxoxneHre yenoBeka —

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/dd16ac23-
fddb-4c08-a329-
6de2fal01073?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/375dd554-
099¢-409f-846a-

12 1 4¢30dc63346d?backUrl=%2F06%2F11

aHTPOIIOr€HE3
https://lesson.academy-
content.myschool.edu.ru/lesson/4a3e94d7-
80fe-4ae2-b0ch-
607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/6bff6946-
b615-49a6-a4e9-
5ab6cae58048?backUrl=%2F06%2F11

DKOJIoTusl — HayKa O bubmmoreka [JOK

B3aMMOOTHOIIEHUSIX OPTaHU3MOB U 5 05 https://lesson.academy-

HaJOPTaHU3MEHHBIX CUCTEM C
OKpY’KaroIIeH cpenoit

content.myschool.edu.ru/lesson/7b5d33d5-
1cfb-47db-807e-



https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11

85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/2fd03f94-
aalb-4d7d-8e6f-
c9becea28c0f?backUrl=%2F06%2F11

bubmorexa [{OK
https://lesson.academy-

Opranusmsl 1 cpesia 0OuTaHus 10 1.5 content.myschool.edu.ru/lesson/e24d7ba7-
de89-4373-8b70-
9771d8e0da5c?backUrl=%2F06%2F11
buomoreka [JOK
https://lesson.academy-

DKOJIOTHUS BUIOB U MO JISIIIHIA 10 0.5 content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa?backUrl=%2F06%2F11
bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/c7c57f3a-
ed3f-4459-bc73-
8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-

DKOJIOr'Hsl COOOIIIECTB. 14 05 content.myschool.edu.ru/lesson/d224f4ab-

DKOJIOTHYECKHUE CUCTEMBI

dcaf-4e28-adf9-
520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/02744494-
8497-4551-9af8-
d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
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content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-
10cef05e1d95?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-
21a490fd5156?backUrl=%2F06%2F11

buocdepa — rnobanpHast

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-

10 7 73ab470d8568?backUrl=%2F06%2F11
9KOCHUcCTeMa

https://lesson.academy-
content.myschool.edu.ru/lesson/88c47bdb-
bbe6-4898-9cc2-
e7b8a2175dab?backUrl=%2F06%2F11
bubmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/8cc24f48-
8636-4a51-aa94-

11 YenoBek U OKpy’Karolas cpesa 6 126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-
content.myschool.edu.ru/lesson/dfdeeae5s-
bc9b-4b8d-ae4f-
beebecad09eb?backUrl=%2F06%2F11

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME
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https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/88c47bdb-bbe6-4898-9cc2-e7b8a2175dab?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
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INOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
Koan4yecTBo yacoB
Ne Hara DJIeKTPOHHBbIE IU(POBHIE
Tema ypoka Kountpoabnbie | IlpakTnyeckue
n/n Bceero u3yueHusi =~ oOpa3oBaTejibHbIe pecypchl
padoTbI padoThI
bubomorexa [{OK
buonornsa xak
https://lesson.academy-
1 Ezrzzgiii?{;};zz;oro 1 content.myschool.edu.ru/lesson/5¢523154-
Gucorm P 8bfa-4fdf-bdfs-
f062770d38627backUrl=%2F06%2F10
buomoreka [JOK
CHBLIC CHCTOMEL 11X https://lesson.academy-

2 cBoficTra 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
bu6mmoreka [IOK

VpoBHeBas opramm3aL https://lesson.academy-

3 KUBEIX CHOTEM 1 content.myschool.edu.ru/lesson/15bc113d-
cab1-4730-8ca3-
8c3862e30f75?backUrl=%2F06%2F10
bubmorexa [{OK

Hcropust OTKpBITHS 1 https://lesson.academy-
4 U3YUYCHUS KIICTKH. 1 content.myschool.edu.ru/lesson/070c3elb-
Knerounas Teopus ed0e-4857-8h6e-
d5758b8ba098?backUrl=%2F06%2F10
5 MeToabI MOJIEKYISpHOU 1 0.5 https://lesson.academy-
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https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
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U KJICTOYHOU OMOJIOTHH.
[TpakTrueckas padoTa
«M3yueHne MeToa0B
KJIETOYHOUW OMOJIOTHUH
(xpomarorpadus,
anekTpodopes,
muddepeHmanbHoe
ueHTpudyrupoBanue,
[TLIP)»

content.myschool.edu.ru/lesson/070c3elb-
ed0e-4857-8bbe-
d5758b8ba098?backUrl=%2F06%2F10

XUMHUYECKUI COCTaB
KIICTKH

bubmmoreka IJOK https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81b5-
27a76afed81b?backUrl=%2F06%2F10

MuHepaibHbIe BEIeCTBA
KJIETKH, X
OmosIoruYecKas poib

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/f0169498-
8927-400e-81h5-
27a76afed81b?backUrl=%2F06%2F10

Opranuueckue BelecTBa
KJIETKH — OEJIKH.
JlaGopatopHas pabota
«OOHapy>xeHue OEJIKOB C
HOMOIIBIO
Ka4EeCTBEHHBIX PEAKIIUN»

05

CBoiicTBa,
KJIacCHU(UKAIUSI U
¢byHKIMK OETIKOB

buomoreka [JOK

https://lesson.academy-
content.myschool.edu.ru/lesson/0215437a-
0f2e-4c47-8760-
2a9e2f77c¢89c?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b?backUrl=%2F06%2F10
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Opranudeckue BemecTBa

bubmorexa [{OK
https://lesson.academy-

10 KHETKI — YIICBOEL content.myschool.edu.ru/lesson/7248ccfd-
3595-44e2-9ead-
al5ec719c673?backUrl=%2F06%2F10
bubnuoteka I{OK https://lesson.academy-

1 OpraHuyecKue BelecTna content.myschool.edu.ru/lesson/7248ccfd-

KJIETKA — JINIIUEI 3595-44e2-9ead-
al5ec719c673?backUrl=%2F06%2F10
HYKJ'IGI/IHOBI)IG KHUCJIOTHI.
HK u PHK.
§a6opaTopHasI pabora brbmmorexa LIOK
«Wccnenopane https://lesson.academy-
12 HYKIIHHOBBIX KHCTOT 05 content.myschool.edu.ru/lesson/3b18d58d-
’ 51ee-43ba-9b17-
BPICIICHHDIN 13 KACTOK 45c9608fa382?backUrl=%2F06%2F10
Pa3sIUYHBIX
OPraHU3MOB»
Crtpoenue u GyHKIUU
AT®. lpyrue
13
HykiIeo3uarpudochars
(HTD)
Cexsenuposanue JTHK.
MeToanl TEHOMUKH,
14 TPAHCKPUIITOMUKH,
MPOTEOMUKU.MeETO b1
CTPYKTYpHO# Onosioruu
KonTtponbHas padora 1
15 mo treme "XuMuueckas

OpraHu3aus KJIeTKu"
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https://lesson.academy-content.myschool.edu.ru/lesson/7248ccfd-3595-44e2-9ead-a15ec719c673?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382?backUrl=%2F06%2F10

THIIBI KIIETOK.

bu6mmoreka [IOK
https://lesson.academy-

16 [TpokapuoTHyecKast content.myschool.edu.ru/lesson/a9152604-
KJIETKA 585b-4bf9-923c-
d6a9d6847d3f?backUrl=%2F06%2F10
Crpoettne . bubmmoreka [JOK
9YKAPUOTUICCKOU )
https://lesson.academy-
17 K:;Zi:'(?/liazz;?mﬂ 0.5 content.myschool.edu.ru/lesson/86c00dc3-
IC)BOﬁCTB anTOtIHoﬁ 41d0-40aa-b7ec-
3de0ab56¢f42?backUrl=%2F06%2F10
MeMOpaHbD»
buomorexa [{OK
L https://lesson.academy-

18 ammapar etk content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-
3de0ab56¢cf42?backUrl=%2F06%2F10

OnHOMEMOpaHHBIC BuGmorexa [IOK
OpFaHOI/I}IBI KJICTKU. .
Mpaxriseckas pabota https://lesson.academy-

19 (W3ysenue ABIKeHI 0.5 content.myschool.edu.ru/lesson/86¢00dc3-
4fd0-40aa-b7ec-

HHTOTUIASMBL B 3de0a656cf427backUrl=%2F06%2F10
p ACTUTCJIbHBIX KIICTKaxX»
[TomyaBTOHOMHBIE
OpraHouAbl KIETKH: bubmoreka [JOK
MUTOXOH/IPHH, https://lesson.academy-
20 IIJIACTHIBL. 0.5 content.myschool.edu.ru/lesson/86c00dc3-
Jlaboparopnast pabota 4fd0-40aa-b7ec-
«Uccnenosanne 3de0ab56¢f42?backUrl=%2F06%2F10

mja3MoJms3a u
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https://lesson.academy-content.myschool.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

JCIIa3MOJIn3a B
PaCTUTCIIBHBIX KICTKAaX>»

21

HememOpannbie
OpraHouabl KJICTKH

22

Crpoenue u GpyHKIUH
aapa

bubaunoreka I{OK https://lesson.academy-
content.myschool.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-
3de0a656¢f42?backUrl=%2F06%2F10

23

CpaBHuTEIIbHAS
XapaKTePUCTHKA KIIETOK
SYKapHOT.
Jlaboparopnas paboTa
«M3y4yenue crpoeHus
KJIETOK Pa3JIMYHBIX
OpraHUu3MOB»

0.5

24

KontponpHas padota 2
o Teme "CTtpoeHue u
byHKIMA KIeTKH"

25

AccuMmsIys u
JTUCCUMUIISIINS — JIBE
CTOPOHBI META0OIU3MA.
Tunsl oOMeHa BelIecTs.
Jlaboparopnast pabota
«3yueHue
KaTaJIUTUYECKOMN
AKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuIIa3bl
WJIA KaTamas3bl)»

26

depMeHTaTUBHBIN

0.5

bu6mmoreka [IOK



https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42?backUrl=%2F06%2F10

XapakTep peakuuin
KJIETOYHOTO
MeTaboau3Ma.
Jlaboparopnast pabora
«M3y4yenune
(bepMeHTaTUBHOTO
paciienieHus
MEepOKCHIa BOJIOPOa B
PaCTUTEIbHBIX U
KUBOTHBIX KJIETKAX)

https://lesson.academy-
content.myschool.edu.ru/lesson/cdc6b0d2-
866f-4635-9168-
ceeabel24e55?backUrl=%2F06%2F10

benku-akTuBaToOpsl U

27 OCITKU-UHTUOUTOPBI
28 ABTOTPO(DHBIN THIT
oOMeHa BellecTB
bubmmoreka [{OK https://lesson.academy-
99 DOTOCHITES content.myschool.edu.ru/lesson/27c¢57b97-
ee02-4b2c-97ac-
223ab66¢2417?backUrl=%2F06%2F10
XeMOoCHuHTE3. bubmmoreka [JOK
Jlaboparopnas pabota https://lesson.academy-
30 «CpaBHeHHeE MPOIIECCOB 0.5 content.myschool.edu.ru/lesson/27¢57b97-
dorocuHTE3a U ee02-4b2c-97ac-
XEMOCHHTE3a 223ab66c2417?backUrl=%2F06%2F10
AHasdpoOHBIC
opranu3msl. Bujibl
31 OpOKEHUSI.
Jlaboparopnast pabota

«CpaBHeHME MTPOLIECCOB
OpO’KEHMS U IbIXaHUs»



https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7?backUrl=%2F06%2F10

32

AspoOHBIE OpraHU3MBI.
DTanbl YHEPTETHIECKOTO
oOMeHa

bubmorexa [{OK
https://lesson.academy-

content.myschool.edu.ru/lesson/1f60acef-

6051-44ce-bb66-

6f75e4d59480?backUrl=%2F06%2F10

33

OHeprusi MEMOPaHHOT O
rpaJleHTa NPOTOHOB.
Cunte3 AT®: pabota
npoToHHON AT®-
CHUHTA3bI

34

KontponsHas pabora 3
"ObmeH BelecTB U
sHeprun"

buomoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/05b30833-

2ed2-445b-b4ae-

823f126b73d0?backUrl=%2F06%2F10

35

Peakuyu maTpuyHOTO
cuHTe3a. TpaHCKpUIIUs

— MaTpU4YHBIN CUHTE3
PHK

36

Tpancmauus u e€ srarbl

37

KoaupoBanue
aMHHOKHUCIIOT. Poib
pubocom B OMOCHHTE3E
Ocnka

38

Opranuzanys reHoMa y
IIPOKAPUOT U DYKApHUOT.
MoutekynsipHbie
MEXaHU3MBbI HKCIIPECCUN
TEHOB Y DYKapHOT



https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0?backUrl=%2F06%2F10

39

Bupycer —
BHEKJICTOYHBIE (POPMBI
KU3HHU U O0JIUTaTHBIE
Mapa3uThl.
[IpakTuyeckas pabora
«Co3ganue Moaenu
BUpYyCa»

0.5

bu6moreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-
4c86e312fb15?backUrl=%2F06%2F10

40

Bupycubie 3a60neBaHms
YEeJI0BEKA, ’KUBOTHBIX,
pacTeHuit

41

HanorexHosornu B
OUOJIOTUU U MEJIULIUHE

42

JKM3HEHHBIN 1TIUKIT
KJIETKU

43

MaTtpuuHbIii CUHTE3
JIHK

44

XpOMOCOMBI.
Jlaboparopnas paboTa
«H3ydenne xpomocom
Ha I'OTOBBIX
MUKpOIIpernapaTax»»

0.5

45

Jlenenue KIeTKU —
MHTO3

bu6mmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/a494c3ch-
b7c7-4815-b7al-
155c¢7245fdbf?backUrl=%2F06%2F10

46

Tumnbl KIETOK.
Kapuokunes u
LUTOKHUHE3.

0.5



https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf?backUrl=%2F06%2F10

Jlaboparopnast pabota
«HaOmronenne murosa B
KJIETKaX KOHYMKA
KOpeIika jJyka (Ha
T'OTOBBIX
MUKpOTIpernaparax )»

47

PeFYJISII_II/ISI JKHU3HCHHOI'O
OHUKJIa KJIICTOK

48

OpraHusM Kak eImHOe
enoe

49

TkaHu pacTeHUN.
Jlaboparopnas paboTa
«M3y4yenue TkaHen
pacTeHui»

0.5

50

TkaHU KUBOTHBIX U
YyelnoBeKa.
JlaGoparopnas pabota
«M3yueHne TKaHeu
JKUBOTHBIX»

0.5

51

Opransl. Cuctemsl
opranoB. JlaGopaTopHas
pabota «M3y4eHune
OPraHoOB IIBETKOBOTO
pacTeHus»

0.5

52

Ornopa Tena opraHu3mMoB

53

JIBr>xeHHEe OpraHu3MoB

54

IIntanne oprann3smMoB

buomoreka [JOK
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10

content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b48f?backUrl=%2F06%2F10

IInTanue M03BOHOYHEBIX
JKHUBOTHBIX.

55
HI/IH_[eBapI/ITeJILHaH
CUCTEMA YCIIOBCKA
bu6mmoreka [IOK
https://lesson.academy-

56 JIpIxaHue OpraHu3MoB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-abde-
b61e1484b48f?backUrl=%2F06%2F10

57 I[LIX&HI/IC ITIO3BOHOYHBIX

JKUBOTHBIX 1 YCJIOBCKA
58 Tpancropt BeniecTs y
OpraHu3MoB
KpoBeHnocHas cucrema
59 [MO3BOHOYHBIX
JKNUBOTHBIX U YCJIOBCKA
bubmorexa [{OK
Brienerue y https://lesson.academy-

60 OpraHH3MOB content.myschool.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-
b61e1484b48f?backUrl=%2F06%2F10

61 3amuTa y OpraHu3MoOB

6 2 I/IMMYHHa}I cucrema

YCJIOBCKaA
63 Paznpaxkumocts 1



https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f?backUrl=%2F06%2F10

perynsuus y
OpPraHU3MOB

['ymopanbHas peryssanus

64 Y DHJIOKPUHHAS CHCTEMA
JKHUBOTHBIX U YCJIOBCKA
bubmorexa [{OK
DopME! pasMHOKeHIA https://lesson.academy-

65 opraHH3MOB content.myschool.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-
3a2f5e634110?backUrl=%2F06%2F10

66 [TooBOE pa3zMHOKEHUE
bubmorexa [{OK
https://lesson.academy-

67 Meiio3 content.myschool.edu.ru/lesson/0f5f2936-
e558-48d1-869f-
eab1c182d9b8?backUrl=%2F06%2F10

I'amerorenes.
O6pazoBanue u
Pa3BUTHUC ITOJIOBBIX
68 KJeTok. JJaboparopHas 05
pabora «3yuyenue
CTPOCHHA ITOJIOBBIX
KJICTOK Ha I'OTOBBIX
MHKpOIIpenapaTax»
WNunuBuayanbHoe bu6mumoreka [JOK
pa3BUTHE OPraHU3MOB — https://lesson.academy-
69 OHTOT'¢HEe3. 3aKiajaKa content.myschool.edu.ru/lesson/c081bbd7-

OpPraHoB U TKaHEW U3
3apOJIbILIEBBIX JIUCTKOB

b846-42ec-9bh9-
c0ff9388e41d?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d?backUrl=%2F06%2F10

Pocr u pa3Butue
JKUBOTHBIX.
JlaGoparopnas pabota

70 «BrIsiBICHNE IPU3HAKOB 0.5
CXOJICTBA 3apO/bILLIEH
MO3BOHOYHBIX
YKUBOTHBIX)
PazmHOXeHME 1 ) Bumorexa LIOK
pa3BUTHE PACTEHUH. .
NaGopatopias paGota https://lesson.academy-
71 «CrpocHte oprato 0.5 content.myschool.edu.ru/lesson/44d23e03-
Pa3MHOXCHHU BBICIINUX 5225-4e6f-a455-
. 559e9d843db9?backUrl=%2F06%2F10
pacTeHui»
KonTtposnsHas padota 4
72 o Teme"PazMHOXeHuE 1
pa3BUTHE OPTraHU3MOB"
bubmoreka [JOK
HcTropust CTaHOBJICHUS U https://lesson.academy-
73 pa3BUTHSI TCHETUKU KaK content.myschool.edu.ru/lesson/8088b7fa-
HAYKU 1bac-4c85-9905-
a91d41ed37f8?backUrl=%2F06%2F10
OcCHOBHBIE TTOHSTHS U
CUMBOJIbI T€HETHKHU.
74 JlaGoparopnas pabota 05
«JIpo3oduna kak 0OBEKT
T€HECTUYCCKUX
HCCIIEAOBAHUIN
75 3aKOHOMEPHOCTH 05 bubnuoteka I{OK https://lesson.academy-

HaCJICa0BaHUA

content.myschool.edu.ru/lesson/da2765cd-



https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10

HPU3HAKOB.
MonorubpumHoe
CKpEIIVBaHHE.
[IpakTuyeckas pabora
"N3yuyeHue pe3ynbpTaToB
MOHOTHUOPHUIHOTO
CKpELIMBaHHS Y
npo3oduib”

a327-4526-bef3-
7eccle3cd9c4?backUrl=%2F06%2F10

76

[uTonoruyeckue
OCHOBEI
MOHOTHOPHUIHOTO
CKpEILMBAHUS

77

Ananusupyroniee
CKpEILMBAHUE.
Hemnonnoe
JIOMUHHUPOBAHUE

78

Jurubpuanoe
CKpeIIMBaHHUE.
[IpakTuyeckas pabora
«3yuenue pe3yabTaToB
TUTHOPHUIHOTO
CKpEIUBaHHS Y
JIp030UITBDY

0.5

buomoTexa [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/67987237-
3081-4683-970c-
1dd5857cf5bf?backUrl=%2F06%2F10

79

[uTonoruyeckue
OCHOBBI TUTHOPUTHOTO
CKpEILMBAHUS

80

CreruieHHOE
HACJIEIOBAaHUE
MIPU3HAKOB



https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/da2765cd-a327-4526-bef3-7ecc1e3cd9c4?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf?backUrl=%2F06%2F10

XpoMOCOMHasi TEOpUS

bu6mmoreka [IOK
https://lesson.academy-

81 HACTCICTBEHHOCTH content.myschool.edu.ru/lesson/a3431d82-
087f-46fe-a5a8-
eca3491d454a?backUrl=%2F06%2F10
bubmorexa [{OK
https://lesson.academy-

82 I'eHerunka mosa content.myschool.edu.ru/lesson/f9e74bbf-
4477-4452-b5al-
3f990c9478007backUrl1=%2F06%2F10
buomoreka [JOK

T eHOTHI KAK HETOCTHAS https://lesson.academy-

83 cucTeMa content.myschool.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-
435067cecl4d?backUrl=%2F06%2F10

I'eneTnueckuii KOHTPOJIb
84 pa3BHUTHS PaCTCHUH,
JKHUBOTHBIX U YCJIOBCKA
H3MeHuYHnBOCTh

85 MpU3HAKOB. Busl
U3MEHYMBOCTH

86 MonudukanonHas
U3MEHYHBOCTh
Bapuanuonnslii psa u
BapUallMOHHAs KpUBasl.

87 Jlaboparopnas pabota 05
«HccnenoBanue
3aKOHOMEPHOCTEN

MOAU(DUKAITIOHHOM



https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/f9e74bbf-4477-4452-b5a1-3f990c947800?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d?backUrl=%2F06%2F10

U3MEHUYUBOCTH.
[Toctpoenue
BapHUALMOHHOTO psfa U
BAPUALIMOHHON KPUBOI»

88

I'enoTunmueckas
H3MEHYUBOCTb.
KomMOunatusHast
W3MEHYUBOCTD

89

MyTanmonHas
U3MEHYHBOCTb.
[IpakTuyeckas pabora
«MyTauuu y apo30¢huibt
(Ha TOTOBBIX
MUKpOTIpenapaTax)»

0.5

90

3aKOHOMEPHOCTH
MYTaIMOHHOTO
npoiiecca. DMUTCeHETHKA
U SIIMT€HOMUKA

bu6mmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/lesson/bb1da599-

4162-44bb-b97d-

8e7165598966?backUrl=%2F06%2F10

91

KonTtponsHas padora 5
10 TEeMe
"3aKOHOMEPHOCTH
HACJIEACTBEHHOCTH H
U3MEHYNUBOCTH"

92

I'eneTnka yemoBeka.
[IpakTuyeckas pabora
«CocraBieHHE U aHAIIN3
POIOCIOBHOM

0.5

bubmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/b676db76-

e6le-4f78-826a-

75676e7f5af6?backUrl=%2F06%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/bb1da599-4162-44bb-b97d-8e7165598966?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/b676db76-e61e-4f78-826a-75676e7f5af6?backUrl=%2F06%2F10

93

MeToabl MEOUIIMHCKON
T€HETUKHU

94

3HaueHne MeqUIIMHCKON
TCHCTHUKU B
Hpe,IIOTBpaIIICHI/II/I nu
JIEUEHUU T'€HETUYECKHX
3a00J1€BaHUH YeIOBEKa

bu6moreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-
7b6b48306d6h?backUrl=%2F06%2F10

95

OcHOBHBIE IOHATHSA
CEJICKIIVH.
Jlaboparopnas padboTa
«M3ydenue copToB
KYJIbTYPHBIX PaCT€HUN U
MIOPOJ TOMAIITHUX
JKUBOTHBIX)»

0.5

bu6moreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/86acad55-
2279-4152-a48a-
840d20ce0270?backUrl=%2F06%2F10

96

Meroabl ceneKunOHHON
paboTel. JlaboparopHas
pabota «3yuenue
METOJIOB CEJICKIINN
pacTeHUI»

0.5

97

JIOCTHXKEHUS CeJICKIIMN
pacTeHui U )KUBOTHBIX.
[TpakTuueckas pabora

«ITpuBHBKa pacTeHUN»

98

CoxpaHeHue, U3y4YeHHE
1 UCTIOJIh30BAHUE
TCHETUIECKUX PECYPCOB

99

buorexHomorus kak
HayKa ¥ OTpaciib
[IPOU3BOJCTBA.

0.5

bubmorexa [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/133b0166-



https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/143bcb4f-232b-4e0c-84a7-7b6b48306d6b?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

[IpakTuueckas pabora
«3y4eHne 00BEKTOB
OMOTEXHOJIOTUH»

fc35-4a91-a264-
14aaee2f5897?backUrl=%2F06%2F10

OcHOBHbIE HapaBJIEHUS

100 CUHTETHYECKON 1
onooruu
101 XpomocoMHast U TeHHAS 1
WH)KEHEePUS
102 MeaunuuHckue 1
OMOTEXHOJIOTHHA
OBHIEE KOJIMYECTBO 102 135

YACOB IIO ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/133b0166-fc35-4a91-a264-14aaee2f5897?backUrl=%2F06%2F10

11 KIIACC

KoanuecTBo 4acoB

Ne Hara JIeKTpPOHHbIe U poBbIE
Tema ypoka KonTtpoabhubie | IlpakTHueckue
n/n Bceero U3ydyeHusi  00pa3zoBaTeIbHbIC PeCypPChI
padoThI padoThI
bubmorexa [{OK
DBOTOLIOHHA TEOPH https://lesson.academy-

1 U, Jlapsusa 1 content.myschool.edu.ru/lesson/dbb6c1d1-
cf9c-43b5-ae8c-
1a4a8ea05f95?backUrl=%2F06%2F11

JBrKy1Me CUIIbI
2 9BOJIFOIMH BHAOB 1o Y. 1
[apBuny
boprba 3a
3 CymeCTBOBaHj/Ie, 1
C€CTCCTBCHHBIN U
UCKYCCTBEHHBII 0TOOD
bubmorexa [IOK
dopmupoBaHue https://lesson.academy-
4 CHHTCTUYECKOM TCOPUHU 1 content.myschool.edu.ru/lesson/7a22c0f1-
3BOIIOLIHA 1169-4450-8585-
b2ad01be75af?backUrl=%2F06%2F11
JTamsl YBOJIIOIIOHHOTO bubmorexa LOK
https://lesson.academy-
5 rporecea: 1 content.myschool.edu.ru/lesson/85e9b260-
MIRPOSBOIONILT 1 0018-458a-9e76-
MAKPOIBOIMOLIE 286103e5af1627backUrl=%2F06%2F11
6 Homynsius — 1 bubmmoreka LHOK

sJIEeMEHTapHas eIMHHIIA

https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11

9BOJJIIOIIMH

content.myschool.edu.ru/lesson/al56d7a4-
2580-4f23-a777-
188444dal572?backUrl=%2F06%2F11

3aKOH T€HETUYECKOTO
paBHoBecus k. Xapau,
B. BaitnGepra.

7 JlaGopaTopHnast paboTa 05
«BoisBienue
W3MEHYUBOCTH y ocolei
OJTHOTO BHUJIa»
buomoreka [JOK
remerTapibe https://lesson.academy-

8 (aKTOPEI FBOMOLIH content.myschool.edu.ru/lesson/7a22c0f1-
1169-4450-8585-
b2ad01be75af?backUrl=%2F06%2F11

D¢ dext ocHOBaTeNsL.
9 OddexT OyThIIIOYHOTO
TOpJibIIIKa
Murpanuu. M3omaumumn
HOIYJIALIAN:
10
reorpaguueckas,
OuoJtoruaeckas
bu6mmoreka [IOK
EcrectBeHHbIi 0TO0p — https://lesson.academy-
11 HaInpaBJISIONUi HakTop content.myschool.edu.ru/lesson/304a891f-
3BOJIOLUA 8df8-4b19-9753-
8f3275cae0f6?backUrl=%2F06%2F11
12 [TonoBoit oT6OP



https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11

[IpucnocobneHHOCTH
OpraHU3MOB KaK

pe3yJbTar bubmoreka [{OK
MUKPOIBOJIIOIHH. https://lesson.academy-
13 JlaboparopHast paboTa 0.5 content.myschool.edu.ru/lesson/d5d4ce86-
«M3y4yenune b439-4abe-b498-
apoMop(o30B U ab8377cd47d4?backUrl=%2F06%2F11
UANO0AIANITALNANA Y
paCTeHI/Iﬁ U ) KUBOTHBIX»
[Ipumepsnr
MIPUCTIOCOOJICHUH Y
OpraHu3MOB:
MOp(OJIOrHUEeCcKue, Bu6miorexa [JOK
(1)I/I3I/IOJ'IOI‘I/I‘-ICCKI/IC, .
O HOXIMIECK e https://lesson.academy-
14 HOBez[queCKI/Ie.’ 0.5 content.myschool.edu.ru/lesson/4b606f71-
Jlaboparopnas paboTa 48be-4b4b-a3/1-
6€90263ch6597backUrl=%2F06%2F11
«IIpucnocobyienust
OpraHnu3MOB U UX
OTHOCHUTCIIbHAA
1eJ1eCO00Pa3HOCTh»
?TP;);’KGT;(;?HRPHH 1 bu6mmoreka [IOK
JaGoparopsas paGora https://lesson.academy-
15 «CpaBHeHIe BILIOB 110 0.5 content.myschool.edu.ru/lesson/6111c6b6-
Mopdororuaeckomy §9b6-421c-600t-
7dc4f8a6f511?backUrl=%2F06%2F11
KPUTEPUIO»
16 Crpykrypa Buzna
17 Bumoob6pa3oBanue Kak https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11

pe3yJbTar
MHUKPOIBOJIIOLUH

content.myschool.edu.ru/lesson/bac095e5-
fa3b-43c0-ael8-
48043f9bdfe?backUrl=%2F06%2F11

CBs13b MUKPO?BOJIIOIIH

18
U 3IINACEMUOJIOT U
bubmorexa [{OK
MaxkposBoatonus. ,
[ TACORTONOMICCKIe https://lesson.academy-
19 METO H3YHeHI content.myschool.edu.ru/lesson/d0c1700a-
€698-4173-85c8-
SOOI 40000229649?backUrl=%2F06%2F11
buomoreka [JOK
buoreorpaduueckue https://lesson.academy-
20 METO/IbI U3YUYCHUS content.myschool.edu.ru/lesson/d0c1700a-
SBOJIIOIIUU £698-4173-85c8-
400002296419?backUrl=%2F06%2F11
DOMOpHOIOTHYECKHE U bubmoreka [{OK
CPaBHUTEIILHO- https://lesson.academy-
21 MOp(hOJIOTHUECKHE content.myschool.edu.ru/lesson/d0c1700a-
METOIbl H3YUCHHUS £698-4173-85c8-
SBOJIFOIIAN 400002296419?backUrl=%2F06%2F11
MonexynspHo-
T'CHCTUYCCKUC,
99 OMOXMMHUYECKHUE 1
MAaTEMATUYECCKUEC
MCTOAbI U3YUYCHUSA
3BOJIIOIIMH
OO6mue
23 3aKOHOMEPHOCTH

9BOJIFOITNHA



https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11

AnlaniTuBHas pajdalys.

24 HepaBHomepHOCTB
TEMIIOB 3BOJIIOLIUHI
O06001eHne 10 TeMe
25 «Mukpo3BOJIIOIHS U €€
pe3yabTaTh»
KonTposnbhas pabota 1
26 1o TeMe )
«Makpos3Botronus 1 eé
pe3yabTaTh»
buomoreka [JOK
HayuHble runotessl https://lesson.academy-
27 HPOUCXOXKICHUS )KU3HU content.myschool.edu.ru/lesson/54f96a99-
Ha 3emiie. 57e3-4914-9da0-
ba9bad6f08897backUrl=%2F06%2F11
Hayunsbie runoresbt
MIPOUCXOXKACHUS KUZHU
28 Ha 3emite. Jlonay4yHbIe
MPEJICTABICHUS O
3apOXKACHUHN JKU3HU
OCHOBHBIE HTaIbI
29 HEOPraHUYEeCKOi
SBOJIIOIIUN
bu6mmoTreka IIOK
THIOTE3E! 3apOsK ACHIS https://lesson.academy-

30 S content.myschool.edu.ru/lesson/54f96a99-
57e3-4914-9da0-
ba9bad6f08897backUrl=%2F06%2F11

31 Hcropus 3emiu u 0.5 https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11

METO/IbI €€ U3yUCHMUS.
JlaGoparopnas pabota
«M3ydenue u onucaHue
MCKOIIaeMbIX OCTAaTKOB
APCBHUX OPTaHHU3MOB»

content.myschool.edu.ru/lesson/9ec4c3a8-

5763-40ed-b127-
2e1h849c4222?backUrl=%2F06%2F11

32

HauanbHsbie 3Tanbl
OpraHn4ecKon
3BOJIIOLINA

33

DBOJIIOIHS DYKAPHUOT

34

OCHOBHBIE HTaIbI
HBOJTIOINH
pPacTUTENTHLHOTO MHpA.
[TpakTrueckas pabota
«M3yuenue
0COOEHHOCTEHN CTPOCHUS
pacTeHul pa3HbIX
OTJICJIOB»

0.5

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/429b1a0d-
c3e4-4740-9d75-
b1d6fd53e2c6?backUrl=%2F06%2F11

35

OCHOBHBIE >TAIIbI
3BOJIIOLIUA KUBOTHOT'O
MuUpa

36

OBOJIIONNS )KUBOTHBIX.
[IpakTryeckas padora
«3yuenune
0COOEHHOCTEH CTPOCHHS
TI03BOHOYHBIX
KHBOTHBIX)»

0.5

37

Pa3ButHe xxu3HM HA
3emJie 1o 3pam 1
nepuojam



https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11

38

MaccoBble BBIMUpaHUs
— JKOJIOTUYECKHE
KPHU3UCBHI TIPOILLIOTO

39

CoBpeMeHHBIN
JKOJIOTUYECKUH KPU3UC,
€ro 0COOCHHOCTH

40

CoBpemeHHas cuctema
OPraHUYECKOTO
TPOIIIIOrO

41

OCHOBHBIE
CUCTCMATHUUYCCKHC
TPYIIIbI OPraHU3MOB

42

O0006111IeH e TT0 TEME
«IIpoucxoxaeHue u
pa3BUTHUEC KU3HHU HA
3emie»

43

AHTpOIOJIOTHSI — HayKa
0 4EJIOBEKE

bu6mmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/lesson/dd16ac23-

fddb-4c08-a329-

6de2fal01073?backUrl=%2F06%2F11

44

PazBurue
MIPEACTABICHUN O
MIPOUCXOKICHUHN
YyeJIoBeKa

45

Mecto yesoBeka B
CHUCTEME OPraHuYeCKOro
mupa. JlaboparopHas
pabora «13yuenue

0.5



https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11

0COOEHHOCTEH CTPOCHUS
CKeJIeTa YeJI0BeKa,
CBSI3aHHBIX C
TPSMOXOKICHUEM»

JBIKyIIME CHIIBI

bubanoreka IIOK https://lesson.academy-
content.myschool.edu.ru/lesson/375dd554-

46 AQHTPOIIOTeHE3a 099c-409f-846a-
4¢30dc63346d?backUrl=%2F06%2F11
bu6moreka [IOK

CooTHoOIIIeHUE
HOTOMICCKIX I https://lesson.academy-
47 COLMATHEX ($AKTOPOB B content.myschool.edu.ru/lesson/4a3e94d7-
aHTpONOreHese 80fe-4ae2-b0ch-
607d35bebf80?backUrl=%2F06%2F11
48 OCHOBHBIC CTaINHU
aHTPOIIOTeHEe3a
49 [Taneorenernka u
majeoreHOMHUKa
50 DBOIIOLHS
COBPEMEHHOTO YeJIOBEKa
UenoBedyeckue pachl. bubmmoreka [IOK
[IpakTuueckas padora https://lesson.academy-
51 «Mzyuenne 0.5 content.myschool.edu.ru/lesson/6bff6946-
9KOJOTHUSCKUX b615-49a6-a4€e9-
aZlanTalil YeIoBeKay 5ab6cae58048?backUrl=%2F06%2F11
59 MexaucCuuIIMHapHbIE
METO/Ibl AHTPOIIOJIOT K
53 O06001eHne 10 TeMe

«IIpoucxoxnenue



https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11

YCJIOBCKA —
AHTPOIIOT'CHE3»

54

Kontponsnas padota 2
10 TEME
"AHTpornorexes"

55

3apo’KJIeHUE U pa3BUTHE
3KOJIOTUU. MeTo bl
DKOJIOTHHU.
JlaGoparopnas pabota
«M3yueHnune MeTo0B
JKOJOTHYECKUX
HCCJICIOBAHUI

0.5

56

3HayeHue
3KOJIOTMYECKUX 3HAHUMI
JUIA 4eJIOBEKa

57

DKOJIOTHYECKHE
bakTopsI

bu6mmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/lesson/7b5d33d5-

1cfb-47db-807e-

85928f9110ee?backUrl=%2F06%2F11

58

AlGuotnyeckue
dakTopbl. CBeT Kak
9KOJIOTHUeCcKHid (hakTop.
JlabGoparopnas pabota
«BbLsiBeHue
MIPHUCTIOCOOICHHIA
OpPTaHU3MOB K BIIHSIHUIO
CBETa»

0.5

bubmoreka [{OK
https://lesson.academy-

content.myschool.edu.ru/lesson/2fd03f94-

aa0b-4d7d-8e6f-

c9becea28c0f?backUrl=%2F06%2F11

59

AOuornyeckue

0.5



https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11

dakropsl. Temmneparypa
KaK 9KOJIOTUM4ECKUI
dakTop. JlaboparopHas
pabora «BrisBrieHuE
MIPHUCTIOCOOICHMIA
OpPTaHU3MOB K BIIHSIHUIO
TEMIIEPATYPbD)

AlGuotuyeckue
dakTopsl. BraxxHocTh
KaK SKOJIOTUYECKU I
dakrop. JlaboparopHas

60 pabora 0.5
«AHATOMHUYECKHUE
0COOEHHOCTH pacTEeHUM
U3 Pa3HbIX MECT
0OuTaHUS
61 Cpensl oOuTaHus
OpraHu3MoOB
buomorexa [{OK
https://lesson.academy-

62 Buonorumyeckue puTMel content.myschool.edu.ru/lesson/05e291c0-
7a9c-47f1-b47b-
1fdfe35400ed?backUrl=%2F06%2F11

63 Kuznenusie popmbl

OpraHu3MoB
bubmoreka [IOK
64 Buotiueckue (akTops: https://lesson.academy-

content.myschool.edu.ru/lesson/e24d7ba7-
de89-4373-8h70-



https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

9771d8e0dasc?backUrl=%2F06%2F11

65

3HaueHne OMOTHYECKHUX
B3aUMOJEUCTBUI 11
CYIIIECTBOBAHUS
OpraHU3MOB B Cpejie
obouTaHus

66

O0001IEHNE TT0 TEME
«OpraHu3msI U cpena
oOuTaHus

67

DKOJIOTHUECKHE
XapaKTepHCTHKH
HOHYHHHHH

68

OcHOBHBIE ITOKa3aTeIn
MOMYJIALIAN:
YHMCJIEHHOCTD,
MJIOTHOCTB, BO3pacTHas
Y TI0JIOBAsI CTPYKTypa

69

OcHOBHBIE ITOKa3aTeIn
HOHynﬁHHHI
POKIaeMOCTb, IPUPOCT,
TEMII pOCTa,
CMEPTHOCTh, MUTPALIUU

70

DKoJIoruuecKas
CTPYKTYpa MO JISIHH

71

JluHamuka nomyJisiuy u
€€ perysuus

72

Kpussle pocta
YUCIEHHOCTU



https://lesson.academy-content.myschool.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

nonyJisiuuu. Kpussie
BBIKHUBAHMS

DKOJIOrUYeCKas HUIIIa
Buna. JlJaboparopuas
pabora

3 «IIpucnocobiienus 05
CEMSH pacTEeHUH K
paccenecHHIo
74 Bug xak cucrema
MTOTTY JISIIHIA
3aKOHOMEPHOCTH
75 MOBEJICHUSI U MUTPALIHIA
JKHNBOTHBIX
O0600meHne o TemMe
76 «IKOJIOTYs BUJIOB U
MOMYJIALIAN»
bu6mmoreka [IOK
Coo0111ecTBO https://lesson.academy-
77 OpPraHU3MOB — content.myschool.edu.ru/lesson/c7¢c57f3a-
OHOILIEHO3 ed3f-4459-bc73-
8991f6efdc7b?backUrl=%2F06%2F11
bu6mmoreka [IOK
KOCHCTEMA KaK https://lesson.academy-

78 OTKpBITAs CHCTEMa content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa?backUrl=%2F06%2F11

Kpyrosopot BemiecTB u

79 MOTOK SHEPTUH B

OKOCUCTEMC



https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11

OCHOBHBIE TI0Ka3aTEIN

bu6mmoreka [IOK
https://lesson.academy-

80 S KOCHCTEMLL content.myschool.edu.ru/lesson/d224f4ab-
dcaf-4e28-adf9-
520525b609aa?backUrl=%2F06%2F11

81 DKOJOrMYECKUe

IMUpaMuJabl
bu6mmoreka [IOK
VI3MeHeHHS COOBIICCTE https://lesson.academy-

82 — cyxuecer content.myschool.edu.ru/lesson/b73fbc29-
b7a7-45d9-99fa-
10cef05e1d95?backUrl=%2F06%2F11

[Ipuponnsie bu6mumoreka [JOK
9KOCHCTEMBEL. https://lesson.academy-
83 DKOCUCTEMBI 03€p U PEK. content.myschool.edu.ru/lesson/02744494-
DKOCUCTEMBI MOPEH 1 8497-4551-9af8-
OKEaHOB d03a5ae969e9?backUrl=%2F06%2F11
Tpuposisie buomoreka [JOK
https://lesson.academy-
84 ;I;O;::CT;::;; content.myschool.edu.ru/lesson/02744494-
AP, 8497-4551-9af8-
HIECOB, CTCHCH, HyCTRIHb d03a5ae969e9?backUrl=962F06%62F11
bu6mmoreka [IOK
AHTpONOreHHbIE https://lesson.academy-

85 S KOCHCTEMEL content.myschool.edu.ru/lesson/6231556e-
13f5-4ffe-ba2a-
21a490fd5156?backUrl=%2F06%2F11

86 YpOosKOCHCTEMBI. 05

[IpakTuyeckas padora
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https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
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https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
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«/3y4yenue u onvcanue
ypOOIKOCHCTEMBI

87

3aKOHOMEPHOCTH
¢dbopmupoBaHus
OCHOBHBIX
B3aMMOICUCTBUI
OpraHu3MOB B
9KOCHUCTEMAaX

88

MexaHu3Mbl
BO31EUCTBU
3arpsI3HEHUHN PA3HBIX
THUIIOB Ha
cyOopraHu3MeHHOM,
OpPraHu3MEHHOM,
MOMYJISIIITIOHHOM U
SKOCUCTEMHOM YPOBHSIX

89

O0001IEHNE TTO TEME
«OKonorus — Hayka o
B3aMMOOTHOIIICHUAX
OpPraHU3MOB»

90

KonTposnbhas padota 3
1o TeMe "OKOJIOTHs -
HayKa o
B3aMMOOTHOUIEHUSX
OpraHu3MoB"

bubmorexa [{OK

https://lesson.academy-
content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-
73ab470d8568?backUrl=%2F06%2F11

91

Buochepa —
oOuiernianeTapHas
oOosouka 3emin Y ueHue
B. 1. Bepnanckoro o

bubmoreka [IOK

https://lesson.academy-
content.myschool.edu.ru/lesson/1a9cc5eb-
5f59-447a-93b2-
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ouocdepe 73ab470d8568?backUrl=%2F06%2F11
3aKOHOMEPHOCTH

92 CYIIIECTBOBAHUS

onochepsl
buomorexa [{OK
KpyroBopoTs! BelecTn https://lesson.academy-
93 1 OMOTreOXMMHYECKHUE content.myschool.edu.ru/lesson/88c47bdb-
LAKJIBI bbe6-4898-9cc2-
e7b8a2175dab?backUrl=%2F06%2F11
30HaIBHOCTH OMOCHEPHI.
94
OcHOBHBIC OMOMBI CYIITH
buomorexa [{OK
Y CTOMTIBOCTE https://lesson.academy-

95 Suoctheps! content.myschool.edu.ru/lesson/dfdeeae5-
bc9b-4b8d-ae4f-
beebecad09eb?backUrl=%2F06%2F11

96 DKOJIOTHYECKHE

KPHU3UChI U UX TTPUINHDBL
povnic e seronexa busorexa LIOK
AsTporioreroe https://lesson.academy-
97 BoRICHCTRHE Ha content.myschool.edu.ru/lesson/8cc24f48-
pacTUTEIbHBIN U 8636-4as1-aa94-
. 126651e54ccc?backUrl=%2F06%2F11
KUBOTHBIKM MHUP
KoHntponsHas padora 4
08 o Teme "buocdepa -

riiobajibHas
yKkocucreMa"
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https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11

99 OxpaHa IpHpOIbI 1
OCHOBHBIE TTPUHITUIIBI bubmmorexa HOK
. https://lesson.academy-
100 YCTOHAMBOTO PasBUTie 1 content.myschool.edu.ru/lesson/dfdeeae5-
peroneectsa Dcob-4b8d-zed-
beebecad09eb?backUrl=%2F06%2F11
Panmonansaoe
NPUPOIONIOJIB30BAaHNE U
101 COXpaHEHUE 1
OMOJIOrHYECKOro
pazHooOpa3us 3emiu
bu6mmoreka [IOK
0O0001IEHNE IO TEME
https://lesson.academy-
«buocdepa —
102 6L HAS 1 content.myschool.edu.ru/lesson/c2cch94a-
5b5d-4b61-b56b-
JrocHcTenay cd15¢7218d522backUrl=%62F06%2F11
OBIIEE KOJIMYECTBO 102 75

YACOB I10 IIPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/c2ccb94a-5b5d-4b61-b56b-cd15c7218d52?backUrl=%2F06%2F11

YYEBHO-METOUYECKOE OBECIIEYHEHHE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YYHEHUKA

* buonorus. buonoruueckue cuctemsl U nponecchl, 10 knace: yueOHUK 1uis
o0mieoOpa3oBaTenbHBIX opranu3anwii (yriry0néHusiii yposens) / Tepemos A.B., [letpocosa
P.A.-14-e uzn., crep. — M.: «Muemozunay, 2023

* buonorus. buonornyeckue cucreMsl U mporeccsl, 11 kinace: yaeOHUK Jist
o0mieoOpa3oBaTenbHBIX Opranu3anmii (yriyonéausiii ypoens) / TepemoB A.B., [letpocoBa
P.A.-14-e u3n., crep. — M.: «MHemo3unay, 2022

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
Tepemon A. B., Ilerpocosa P. A. buonorus. 10-11 kmaccel. bruonorudeckuii CHCTEMBI U
MpoIecchl. YTII. ypoBeHb. Metoaudeckoe nocodue. ®I'OC. - M.: Muemo3uHa, 2023

U P®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka LIOP
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