HOACHUTEJBHAA 3AIINCKA

[IporpaMMa 1Mo XuUMUM Ha YpOBHE cpeaHero oOmero o06pazoBaHus
pa3pabotana Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepaabHOl 00pa30BaTEIBPHOM MPOTPaMMBbI CpeaHEro o0Imero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanny, peanu3ylOIUX OCHOBHBIE 00pa3oBaTElbHBIE MPOTPaMMBI, U
OCHOBHBIX TNOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0/OB K pa3pabOTKe MporpamMMmbl 1O XUMHUHU, K OINPEACICHUIO
oOuielt crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00yUYaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, pe3ylbTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO MOITOTOBKH
BBIITYCKHUKOB.

XHUMHUYECKOE oOpazoBaHue, NOJIy4aemMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHuA. OJTHU IIEHHOCTH KacaroTcs
MO3HAHHUS 3aKOHOB MIPUPOBI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPbl
YeJioBeKa, a TakKKe OJKOJOTMYECKHW OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHS CpPEJCTBAMHU YISCOHOTO
npeaMera «XHUMHS», COIEpPKAHME M TOCTPOCHHE KOTOPOro OIPENEIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEUM(PUKM HAYKHM XHMHH, €€ 3HAuYeHUs B
NO3HAHUU MPUPOJbl U B MATEPHAIBbHOW »W3HHM OOIIECTBA, a TAKXKE C Y4ETOM
Oo0mMX 1enell M MPHUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeiHero oo1iero oopasoBanus B Poccuiickoni deneparnuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPAaeT OCOOYyIO POJb B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JaHUU HOBOW 0a3bl MAaT€pUaIbHON KYJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PAIMOHATHEHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOIO MPEJCTABIEHUS 00 OKpPYKAOUIEM MHpE KaK O €IUHCTBE
OPUPOJIbI U YeJIOBEKa, KOTopoe (HOpMHpYyeTcs B XMMUU HAa OCHOBE MOHHMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIEr0 MHPA, OCO3HAHHUS B3aUMOCBSI3U MEXKIY
CTPOEHHUEM BEILECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU MPUMEHEHHS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBUEM YCIIEIIHOTO
TpyJla ¥ SKM3HU KaxJIoro wieHa ooOmectBa. CoBpeMEHHas XMMHs Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEYECTBA — CBHIPbEBOW,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOIIMMU LEISIMH U MPUHLIMIIAMUA CPEIHEro OOILEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHUS B KU3Hb COLUYMa, MPOJODKCHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnsioliuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypChl —
«Oprannueckas xumus» U «OOmas M HeOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX SABIISIOTCS OCHOBBI 0a30BOM HAYKH: cHCTEMa
3HAHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOro00pasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUMU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMus» c(opMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0Ja K U3Yy4YeHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOpPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUM HAa  ONpeNeiIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
paccMaTpHUBAIOTCd HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOEHUS OPraHWYECKHX
COCIMHEHUN, a TaKXke Ha YPOBHE CTEPEOXMMHUYECKMX M DIIEKTPOHHBIX
NpeACTaBlIeHU O CTpoeHuu BemiecTB. CBeleHUs 00 H3y4aeMblXx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUH — OT YIJIIEBOJOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
aKTMBHBIX COCAUMHEHHHW. B Kypce OpraHM4eckOod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHbBIE
IPEJICTaBICHU O XUMUYECKOM CBSI3M, KIaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioMm 3peHHss B IpeaMere «XuMHsD» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHbIH Ha YpPOBHE OCHOBHOrO 00miero oOpa3oBaHUs
TEOPETHUUECKHI MaTepuadl M (DAKTOJIOTHMUECKHE CBEICHHS O BEIIeCTBaXx U
XUMHUYECKON peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuueckas
XUMUSD» OOYyYarOIIMMCSl TPEAOCTaBIACTCS BO3MOXKHOCTh OCO3HATh 3HAYEHUE
NEPUOJNYECKOTO 3aKOHA C OOLIETEOPETUYECKUX U METOJO0JIOTUYECKUX MO3ULUH,



rIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIHMM STOr0 3akoHa — OT
o0o01Iaromel 10 0OBICHSIONMIEH 1 IPOTrHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BENIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUM, a TAKKE O XUMHYECKHUX PEAKIHUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus jaonoyiHsercss B Kypcax 10 m 11 kmaccos
AIEMEHTAMH COJICPKAHUS, HMMEIOIIUMHU KYJIbTYpOJIOTHUYECKUH W TPUKIATIHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJib B MO3HABATENHHON W MPAKTHUYECKOU
JESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHSA K IIPOLIECCY
TBOpPYECTBA B O0JIACTU TEOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOsiemMax, CBSI3aHHBIX C XMMHEW, KPUTUYECKH OCMBICIHMBATh WHGOOpMAIUIO U
NPUMEHATh €€ Uil TIOTOJIHEHHWS 3HAHUM, pEIICHUS WHTEIUICKTYyaIbHBIX U
AKCIIEPUMEHTAJIbHBIX UCCIIEI0BATENbCKUX 3a/1a4d. B 1enom coaepkanue yueOHOTO
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OO0y4YarOMIMXCS MHUPOBO33PEHUYECKOW OCHOBBI ISl TTOHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpPraHUYeCcKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB KX COCTaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUNA IMyTEM DKCIIEpUMEHTa U
pelieHrs TMPOTUBOPEYM MEXAy HOBbIMU (akKTaMU U TEOPETUUECKUMU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPo0iem, a
TakKe Mpo0JeM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbS, CO3JJaHUsI HOBBIX
TEXHOJIOTUM U MAaTEPUAJIOB.

B mane pemieHuss 3agad  BOCIUTAHMS, PAa3BUTUS U COLMAIM3ALUU
OOy4JaroIMuXCSd TPUHITHIC MPOTPAMMON IO XUMHUHU MOJXOJBI K OIpPEACSICHUIO
COIlepKaHUsI M TOCTPOCHHUS TpeAMeTa MpeAyCMaTpuBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAYEHUE A
pa3IUYHBIX BHJIOB JIEATEIBHOCTH: peuleHus MpoOjeM, IOUCKa, aHaiu3a u
00paboTku MHpOPMALH, HEOOXOIUMBIX JJIs PUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKOW AESTEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMHUH.

B mnpaktuke mnpenojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus, TaK U Ha YPOBHE Cpe/HEero o0111ero 00pa3zoBaHus, IPU ONPEACICHUU
COJIEpP>KATEeJIbHOM XapaKTEPUCTUKHU LeJIed W3y4YeHUs MpeaMeTa HalpaBiIeHUEM
MEPBOCTETNICHHONW 3HAYMMOCTU TPAJAUIIMOHHO TpHU3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKOM HAayKH Kak 00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
JIEATEIIbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C
METOOUYECKOW TOYKHM 3PEHUS TAKOM MOAXOJ K ONPEACIICHUIO LEJIed H3y4YEeHUS
MpeaMeTa SBIJISIETCS BIOJIHE ONPaB/IaHHBIM.



CorymacHO JaHHOW TOYKE 3pEHMS IVIABHBIMHM LEJIAMH U3Y4YEHHUS IpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 k11.) SABISIOTCS:

e (opmupoBaHue cuUCTEMbl XUMHUYECKMX 3HAHUM Kak  BaKHEHIIeH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeXKaT KIIOYEBbIE NMOHATHS, (PYHIaMEHTAIbHbBIE 3aKOHbI U TEOPUU XHMHH,
OCBOCHME SI3bIKa HAyKH, YCBOCHHME M IMOHUMAHHE CYIIHOCTU JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUECKOI0 XapaKTepa, 03HAKOMIIGHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

e (opmupoBaHue U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MO3HAHUS
BELIECTB M XUMHUYECKHUX pEaKLUH, HEOOXOAMMBIX JUIsl MpUOOpEeTeHUs
YMEHUN OpUEHTUPOBATBCS B MHUPE BEIIECTB W XUMHUYECKUX SIBJICHHI,
UMEIOIIIUX MECTO B MPUPO/IE, B TPAKTUUECKON U MOBCEIHEBHOM KU3HH;

e pa3BUTHE YMEHHUM U CIIOCOOOB ACATENBHOCTH, CBA3AHHBIX C HAOJIIOJICHUEM U
OOBSCHEHHEM XHMMHYECKOTO 3KCIIEPUMEHTa, COOJIOJIEHUEM MpPaBHII
0e30macHOro oopaIieHus ¢ BeIeCTBaMH.

Hapsay ¢ atum, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4CHHUs
IpeaMeTa B IporpaMMme 1Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBaHa B COOTBETCTBUU
C HOBBIMHM NPHOPUTETAMH B CHCTEME CpelHero oodmiero oOpazoBanus. CeroaHs B
NpernojJlaBaHu  XUMHM B OOJIbIIEd  CTENEeHM OTHAETCS  MPEeANoYTEeHHUE
IPAKTUYECKOH KOMIIOHEHTE COAepKaHud OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBITYCKHHKA 00111€00pa30BaTeNIbHOI OpraHM3aliy, BIJCIOIIEro He
HA0OpOM 3HaHUN, a (YHKIHMOHAIHHOW TI'PAMOTHOCTBIO, TO €CThb CIOCOOaMU U
YMEHUSMHU aKTUBHOTO TMOJIYYEHHsS] 3HAHUW U MPUMEHEHUS UX B pealbHOU KU3HU
JUTSL pELIEHUS] TPaKTUYECKUX 3a/1a4.

B cBf3M C 3TUM IpU U3YYEHUM NpeaMeTa «XHMHS» JTOMUHHPYIOLIEE
3HauEHWE MPUOOPETAIOT TAaKKUE LIETU U 3a]]a4H, KaK:

ajanTtanus 00y4aroluXxcsi K YCIOBHSIM JTUHAMUYHO Pa3BHBAIOLIETOCS MUPA,
bopMHpOBaHHE  MHTEJUIEKTyaJlbHO  Pa3BUTOM  JIMYHOCTH,  TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NPUHATHIO T'PAMOTHBIX
pELICHNI B KOHKPETHBIX )KU3HEHHBIX CUTyalUsiX, CBS3aHHBIX C BEIIECTBAMHU U HX
IPUMEHEHUEM;

dbopmupoBaHue y O0OydYaromUXCsi KJIIOYEBBIX HABBIKOB  (KIIOUEBBIX
KOMIIETCHLIUI), HMEIOIIMX YHUBEpPCAJIbHOE 3HAYEHUE [UJIs Pa3IU4HbIX BUOB
NEeATENbHOCTH: PElIeHHs MpoOieM, MOoucKa, aHaiau3a U 00paboTKu MHGPOpPMALIHH,
HEOOXOJUMBIX i TNPUOOPETEHUs OIbITa JEATEIbHOCTH, KOTOpas 3aHHMaeT
BAXHOE MECTO B IIO3HAHMM XHMHH, a TaKXke U1 OLEHKM C NO3ULUN
HKOJIOTMYECKON O€30MacHOCTH XapakTepa BIMSHUS BEUIECTB M XUMHUYECKHX
MIPOLIECCOB HA OPTraHU3M Y€JIOBEKA U MPUPOAHYIO CPELY;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMU MMOTPEOHOCTSIMH, UCITOIH30BAThH
COBpEMEHHbIC MH()OPMAIIMOHHBIE TEXHOJOTHM JJIsl MIOUCKA W aHajlu3a y4eOHOU u
HAyYHO-TIOMYJISIPHOM MH(POPMAITUK XUMUIECKOTO COJICP KAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
AKCTIIEPUMEHTA;

BOCIIUTAaHUE Yy OOydarommxcsi yOeXAEHHOCTM B T'YMaHUCTUYECKOU
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
palMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHHUs MPUPOJHOIO PABHOBECHSA, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHOILICGHUSI K TPHUPOJIE U CBOEMY 3J0POBbIO, a TAKKE MPUOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOr0 YpOBHS BXOJHUT B COCTaB MpeaAMETHOM oOnactu «EcTecTBeHHO-HAy4HbIE
IPEAMETHI.

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl M3YUEHUS! XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooImero oopa3zoBanus, cocraBisger 68 dacos: B 10 xmacce — 34 gaca (1
yac B HeJenro), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KVIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMUH

[IpenMer opraHnueckoil XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHWYEeCKUX BelecTB. ['oMonorusa, wu3omMepus. XHUMUYECKas CBSI3b B
OpPraHNYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBinenue o kiaccupuKaluyu OopraHndyeckux BemiecTB. HomeHnkmarypa
OpraHMYECKUX COEJIMHEHUU (CUCTEMaTW4yecKas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEMIINX MPEICTABUTENEN KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHMYeCKHWX BEIIECTB M MaTepuHallaMd Ha HUX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJ] OpPraHUYEeCKUX BEIHIECTB, HAONIOJCHHE W
ONMUCAHNE AEMOHCTPALMOHHBIX OIBITOB IO MPEBPAILIECHUIO OPTaHUYECKUX BEIIECTB
MIpU HAarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psa. MeTaH W 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3NYECKUE U XHMUYECKHE CBONCTBA
(peakiuu 3aMelleHus] U TOpPEHUs), HaxXOXJEHUWE B TMPHUPOJIe, MOJyUYeHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUIA psil. DTWIEH U MPONUIIEH —
OpocCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakiuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIpATAllMH, OKHUCICHHUS U
MOJINMEPU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MerunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IloyueHrne CHHTETUYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIIEH
— TMPOCTEHIIMIA TpPeICTaBUTENb AQJIKUHOB: COCTaB, CTpOEeHHE, (U3UYECKUE U
XUMUYECKHE CBOMCTBA (peaklUMH TMAPUPOBAHUS, TaJOr€HUPOBAHUS, TUApPATALIUH,
rOpEHUs), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benszon: cocraB, cTpoeHue, (pU3NYECKUE U XMMHUYECKHUE CBOWUCTBA
(peakiuu rajJjoreHMpOBaHMUSI U HUTPOBAHUS), MOJYYECHUE U MPUMEHEHHE. T0yon:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu
2anN02eHUPOBANUsl U HUMPOBAHUs), NOLyYyeHue u npumereHnue. TOKCUYHOCTH



apeHoB. ['eHeTHueckas CBs3b MEXIYy YIVIEBOJOPOAAMH, MPHUHAICKAIIUMHU K
Pa3JIMYHBIM KJIACCaM.

[IpupoHble HCTOYHUKH YIII€BOAOPOJOB. [IpupoaHblii ra3 M mNOMyTHbIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYeCKuil), nuponus. I[Ipomykrsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN
yTOJIb U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHME C 0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIUU
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJOreHONPOU3BOIHBIX, MTPOBEICHUE NPAKTUUECKON palbOoThl: MOJyYeHHUE STHIICHA
Y U3YUYEHHE €TO CBOKWCTB.

PacuétHrle 3amaun.

BblunciieHnsT 1O YpaBHEHHIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJYKTA PEAKLUU [0 U3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJIHOTO M3 UCXOAHBIX BELIECTB WM IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:kamnue oprannyecKkue coeJMHeHUs

[IpenenbHble OAHOATOMHBIE CHUPTBL. MeETaHON W 3TaHON: CTPOEHUE,
busznueckue M XHUMHYECKHE CBOMCTBA (peakuuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIoreHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEHHe. BoJopoaHble CBSI3U MEXIY
MOJIEKYJIaMH CIIUPTOB. J{elicTBHE METaHOJa U 3TaHOJIa HA OPTaHNU3M YeJIOBEKa.

MHOroatoMHble  CIHUPTHL. JTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO IIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakuus Ha MHOTOaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yenoseka. [[pumeHnenue rauuepuHa U 3TUIIECHTJIAKOJIS.

®deHoJ: CTpOCHHME MOJEKYJbl, (U3MYeCKue U XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpaerupl U kemouvl. DopMaNbIErwj, AaleTalIbJIErua: CTPOCHHUE,
(¢u3nYecKkue W XMUMHYECKHE CBOMCTBA (pEaKIMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KayeCTBEHHbIE PEAKIINH), TIOJYyUYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpenebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakuus dTepuuKaiim), noayyeHue u NpruMeHEHue.
CreapuHoBasi MU OJICMHOBAas KUCIOTHI KaK MNPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbLIa Kak COJIM BBICIIMX KaPOOHOBBIX KHCIIOT, UX MOIOIIEE ACHCTBUE.

CnoxHble >(QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [uuponus
cioxHbIX 3¢upoB. XKupsel. I'uaponus xupos. [Ipumenenue xupos. buonornueckas

POJIb )KHPOB.



YraneBonpl:  cocTaB, Kilaccuukamus ~— yrieBoioB  (MOHO-, JU- H
noyiucaxapubl). ['Jroko3a — MpocTeimmii MOHOCaxapua: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKUE W XUMHUYECKHE CBOICTBAa (B3aUMOJECUCTBUE C
ruapokcuom Meau(ll), okucnenne ammuadHbIM pacTBopoM okcupaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHHE IJIIOKO3bI), HAXOXKIEHUE B IPUPOJIE, MPUMEHEHUE,
ouonoruueckas poib. @otocunTe3. pykTo3a Kak U30MeP IIIFOKO3BI.

Kpaxman u nemnrono3a Kak NpupojHble nonuMmepsl. CTpoeHue Kpaxmaia u
Heunono3bl.  PU3Nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMs] BEIIECTB M WX IPEBPAILECHHIA:
npoBeJeHHE, HAOII0JeHNE W OIMCAaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KA4e€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE ATaHOJa
okcugoM Meau(Il)), MHOroaroMHbBIX CHOUPTOB (B3aMMOJEWCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpueruaoB (OKMCIEHHE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3ammomeicTBHE Kpaxmana C HOAOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

BblunciieHns MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIUU MO0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMUYECKHE CBOWCTBAa aMUHOKHUCIOT (Ha mpuMepe TiuiuHa). buonorunuyeckoe
3HaYE€HHWE aMUHOKHCIIOT. [lenTuabl.

benku Kak NpUpOJHBIE BBICOKOMOJIEKYJIIpHBIE coelauHeHMs. IlepBruuHas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiaKoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE pEaKIIMKU Ha OCJIKH.

OKCHepUMEHTAIbHBIE METOAbl HM3YYEHMS] BEIIECTB M WX MPEBPAILCHUIA:
HaOJII0OICHUE U ONMKMCAHUE TEMOHCTPALMOHHBIX ONBITOB: J€HATypalus OCNKOB MpU
HarpeBaHUU, LIBETHHIC pEeaKLUU OEJIKOB.

BbicokoMoJIeKyIsIpHBIE COeIMHEHUSI

OCHOBHBIE NOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOIUMEPHU3ALMU, CPEAHSST MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUN —
MOJINMEPU3ALUS U OJUKOHAEHCALUS.

OKCHEpPUMEHTAIBHBIE METOJbl HM3YyYEHMsI BEIIECTB M HUX IPEBPALLCHMIA:
O3HaKOMJIEHUE C 00Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4YyKOB.

MexnpenMeTHsIe CBS3H.



Peanuzanusa MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCSA CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(duKaius, NepruoIMIyHOCTh, HAOII0IeHNE,
U3MEpEeHUe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: wMaTtepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYCCKUNA YpPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, ((U3NIECCKUE BETUIHHBI U €UHUITBI UX U3MEPEHU.

buonorus: kierka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHBHBIC BellecTBa (O€JIKU, YIJIEBOIBI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOTUINBO,
PECYPCHL.

TexHonorus: mNHINEBbIE TMPOAYKTHl, OCHOBBI pallMOHAIBHOTO TMHUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IMpenaparsl, MaTepUalibl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMUH

XUMUYECKUM dJeMeHT. AToM. Snapo aroma, H30TONBL. DJIEKTPOHHAS
000JI09YKa. DHEPTeTUUECKHEe YPOBHH, MOMAYPOBHU. ATOMHBIE OpOWTamu, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pachpeziesieHusl 3JEKTPOHOB IO OpOUTAIsIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOHPUTYpAIUs aTOMOB.

Ilepuonnueckunt 3akoH U Ilepuoanyeckas cucremMa XUMUYECKUX DJIEMEHTOB
. . MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKOHA M Ileproamyeckon CUCTEMBI
xuMudeckux aneMeHToB [[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEU CTPOCHUSA
aTOMOB. 3aKOHOMEpPHOCTH W3MEHEHUS CBOMCTB XHMHWYECKHX DJIEMEHTOB U
o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXHBIX BEIIECTB IO TpyHnaM M IEepUOJIaM.
3Ha4YeHUE NMEPUOANYECKOrO 3aKOHA B PA3BUTUU HAYKH.

Crpoenune BemiecTBa. XUMHYECKass CBSI3b. BHIBI XUMHYECKOW CBA3MU
(koBaJIeHTHasi HEMOJspHAas W MOJSpHAas, MOHHAsA, MeTauindeckas). MexaHu3Mbl
oOpa3oBaHHS KOBAJICHTHONW XWMHYECKOW CBA3M (OOMEHHBIM W JIOHOPHO-
akuentopHsiil). Bomopoanas cBsizb. BalleHTHOCTh. DNEKTPOOTPUIIATETHHOCTD.
Crenenp okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJEKYJIAPHOIO M HEMOJEKYJISIPHOTO  CTPOEHUS.  3aKOH
MOCTOSIHCTBA COCTaBa BEIIECTBA. THUIMBI KPUCTAIUYECKUX PEHIETOK. 3aBUCUMOCTD
CBOMCTBA BELIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTue o nucnepcHbIXx cucTteMax. VICTUHHBIE WM KOJUIOWJIHBIE PACTBOPHI.
MaccoBas 1011 BeecTBa B paCTBOPE.

Knaccudukanus HEOPTraHUYECKUX COEMHECHUMN. Homenknarypa
HEOPraHUYECKUX BeEIIEeCTB. ['eHeTudeckass CBsA3b HEOPraHMYECKUX BEIIECTB,
MPUHAIJICKAITUX K PA3IUYHBIM KJaccaM.

Xumuyeckas  peaknus.  Knaccudukammss  XUMHUUYECKHUX — peakiui B
HEOPraHWYECKOW M OPraHUYECKOW XMMHUHU. 3aKOH COXPAHEHUsS MacChl BEIIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SJHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT paszuyHbIX (pakTopoB. OOpaTtumbie
peakuuu. XuMuuecKoe paBHOBecue. DMakToppl, BIHUAKOIIAE HA COCTOSHHUE
xuMu4deckoro paBHosecus. [Ipunnnn Jle [larense.

DnexTponuTuueckas auccounanys. CunbHbIe U ciadbie aaeKkTpoauThl. Cpena
BOJIHBIX PACTBOPOB BEILLIECTB: KUCIIAs, HEUTPAJIbHAS, LIEJIOYHAS.

OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

OKCMIEPUMEHTAIBHBIE METOJIbl M3YYCHHUSl BEIIECTB M UX MPEBPALLCHUM:
neMoHcTpanus Tadnun «[lepuoauyeckas cucrema xumudeckux sneMmeHToB [1. U.
MenneneeBay, U3ydeHUE MOJEIEH KPUCTAUNIMUECKUX PEHIETOK, HAOMIOJCHUE U
OTMHMCAaHKE JEMOHCTPAIMOHHBIX U JJAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE MTEPOKCUIA
BOJIOpPOJia B MPUCYTCTBUHU KAaTAJIM3AaTOPA, ONPEACICHUE CPE/Ibl pAaCTBOPOB BEIIECTB
C TIOMOINBIO YHUBEPCAIBHOTO WHIUKATOpPA, pPEaKIUMU HOHHOTO OOMEHa),
MPOBEJICHUE TPAKTUUECKON paboThl «BiusHue pa3iuuHbX (PaKTOPOB HA CKOPOCTH
XAMHUYECKON PEAKIUN.

PacuéTHble 3a1aun.

Pacy€Ttel 1O ypaBHEHMSM XMMHUYECKUX pEaKUH, B TOM YHUCIIE
TEPMOXHUMHUYECKHAE PACUEThI, PACUEThl C HCIOJB30BAHUEM IIOHATUS «MACCOBAs
JTOJISL BEIIECTBAY.

Heoprannyeckasi xumust

Hemetannel. Ilomoxkenne HemetaiuioB B llepuoamueckoi  cucteme
xumuueckux sjeMeHtoB J[. M. MeHueneeBa U O0COOCHHOCTH CTPOEHHUS aTOMOB.
dusnyecKkue CBOWCTBA HEMETA/UIOB. AJUIOTPOINHS HEMETAJIOB (Ha TIpuUMepe
KHCJIOpO/a, cephbl, hochopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAa)KHEHIIUX HEMETAUIOB (rajoreHOB, CEphl, a30Ta,
dbocdhopa, yriepoga U KpeMHHS) U HMX  COCAMHEHUUH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOAOPOIHBIX COSTUHECHHUI ).

[IpruMeHeHnEe Ba)KHENIIIMX HEMETAIUIOB U X COCINHEHUM.



Meramisl. [lonoxenue merannoB B [lepuoandyeckon cucteMe XUMHYECKHX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DJIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mue ¢guznueckue cpoiicTBa MeTaioB. CIuiaBbl METAILIOB.
DIEKTPOXUMHUYECKUI P HANIPSIYKEHUN METAJIOB.

XUMHUYECKHE CBOMCTBA BAXXHEHMIIUX METAJIOB (HATPUM, KaJIMi, KaJbIIUH,
MarHui, aJrOMUAHUH, IIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTUHEHUM.

OO6mue crmocoObl MoMydeHus: MeTauioB. [IpuMeHeHne MeTaluioB B OBITY H
TEXHUKE.

OKCNIEPUMEHTAIBHBIE METOJIbl M3YYEHHUSI BEIIECTB M UX MPEBPALCHUMN:
M3YUYEHHUE KOJUIEKIMU «MeTaibl U CIUIaBbl», OOpa3l0B HEMETAJIOB, pEIICHUE
AKCIIEPUMEHTANILHBIX 3a7a4, HAOIOJICHWEe W OIMHCAHHWE JAEMOHCTPAIMOHHBIX W
7a00paTOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIA ATIOMUHHUSA C PACTBOpaAMU
KHUCJIOT U IIEJI0Yei, KaYeCTBEHHbBIC PEaKIIM1 Ha KATHOHBI METAJLJIOB).

Pacuérnsle 3anaun.

Pacuérbl Macchl BeliecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJUYECTBY
BEI[ECTBA, Macce WU OOBEMY OJIHOTO W3 YYACTBYIONIMX B PEAKIIUU BEIIECTB,
pacu€tbl Macchl (00bEMA, KOJIMYECTBA BEUIECTBA) MPOAYKTOB PEAKIIMH, €CIH OAHO
13 BEIIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Ponp xuMum B 00€Crie4yeHUU SKOJIOTHYECKOW, IHEPTreTUYECKON M MHUILEBOM
0€30MacHOCTH, pPa3BUTUM MeAUUMHBL. [loHATHE O HAy4HBIX METOJAaxX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIIAX TPOMBIILICHHOTO
MOJTYy4YE€HUS BAXKHEHIINX BEIIECTB.

YenoBek B MHpE BEIIECTB U MAaTEPUAJIOB: BAXHEUIIUE CTPOUTEIIbHBIC
MaTepualbl, KOHCTPYKIIMOHHBIE MaTepHalbl, KpaCKW, CTEKJIO, KEepaMmuKa,
MaTepuaibl s 3JEKTPOHUKH, HaHOMAaTepHUasbl, OPraHUYECKUE U MUHEPAJIbHbIC
yaoOpeHus.

XuMHST U 3J0pOBbE YEIIOBEKA: MPABWJIA HCIOJb30BAHUSA JIEKAPCTBEHHBIX
IpenaparoB, MpaBuiia 6€30MaCHOTO KCIOIb30BaHUS MPETAPATOB OBITOBONM XUMUU
B MOBCEIHEBHOW JKU3HU.

MexrpeaMeTHbIE CBA3H.

Peanuzanmsi MeXNpeaMETHBIX CBA3€H MOpu  U3yyeHUH oOmed u
HEOPraHU4YeCKOW XUMHUH B 11 Kiacce OCyIIEeCTBIIETCA Yepe3 MCIOIb30BAHUE KaK
OOIMX EeCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATUN, SIBIISIONTUXCS
CUCTEMHBIMH JIJISI OTACJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, Tumores3a, 3aKoH,
TEOpHs, aHalu3, CHUHTE3, Kiaccuukaius, MNepUOJUYHOCTh, HAOIIOICHHUE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNUE, SIBICHUE.



dusrka: MaTepusi, SHEPIHsl, Macca, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOII, PaJHOaKTUBHOCTh, MOJICKYJIa, SHEPreTUUECKHI YPOBCHB, BEIIECTBO, TEIO,
00BEM, arperaTHoOe COCTOSIHHE BEINECTBA, (DU3MUCCKHUE BEIMYMHBI U CIUHHUIBI HX
U3MEPEHHUS, CKOPOCTb.

buomorus: kieTka, oOpraHm3M, OSKOCHUCTeMa, Owmocdepa, Makpo- u
MHKPOJJIEMEHTBI, BUTAMHUHBI, 0OMEH BEIIIECTB B OPraHU3MeE.

['eorpadusi: MUHEpaAJIbI, TOPHBIC MOPOJBI, MOJIE3HbIE UCKOIAEMbIC, TOILINBO,
pPECYpPCHI.

TexHONIOrus: XUMHUYECKass MPOMBIIICHHOCTh, METaJUTyprusi, MPOU3BOJCTBO
CTPOMTEILHBIX MaTePHANIOB, CEIHLCKOXO3SMCTBEHHOE IPOM3BOJCTBO, IHIICBAs
IPOMBIIIUICHHOCTh,  (papMaleBTHYECKass  MPOMBIILICHHOCTh,  IPOU3BOJICTBO
KOCMETHUYECKHX IIPermapaToB, IMPOM3BOACTBO KOHCTPYKIMOHHBIX MaTEpHAJOB,
9JIEKTPOHHAS TPOMBIILICHHOCTh, HAHOTEXHOJIOTHH.



[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHU A ITPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METalpeAMETHBIM W TOpeIMETHbIM). HayuyHo-meToauyeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3YyJbTaTOB OCBOCHHS MPOrpaMM CPEAHETO OOIIETro
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B cooTBeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3yJbTAaTOB OCBOCHMS NpeIMeTa «XHMHs» Ha YPOBHE CpPEIHEro
oO1rero oOpa3oBaHus BbIJICICHBI CIICAYIOIINE COCTABIISIOIIHUE:

OCO3HAHHE OO0YYaIOIIMMHUCS POCCUHUCKOW T'PAKIAHCKOW HWJIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEIECICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

LeJIeHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUN JTMYHOCTU HA OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroUIMXCs PYKOBOJCTBOBAThCS B CBOEH
JIEATEIIbHOCTH LIEHHOCTHO-CMBICJIOBBIMH YCTAHOBKaMH, MPUCYIIUMHU UEIOCTHOM
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HAJIMYUE MPABOCO3HAHMS SKOJIOTHUECKON KyJIbTYypbl U CIOCOOHOCTH CTaBHUTH
LEJIU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MpeaMera «XHUMHUs» AOCTUTAIOTCA B
€IMHCTBE Y4YeOHOM M BOCIUTATEIbHOW JESATENIBHOCTHU B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COLUOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU IIECHHOCTSIMU
U HJeaJlaMd POCCHMCKOTO TPakIaHCKOro O0IeCTBa, MPUHATHIMU B OOIIECTBE
HOPMAaMM Y TOpaBWIAMHM  TOBEJIEHHUS, CIOCOOCTBYIOLIMMHU  MpoLeccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMera «XUMHUsS»  OTpaxkaroT
c()OPMHPOBAHHOCTh OMNbITA ITO3HABATEJIBHON M MPAKTUYECKON J1€ATEIbHOCTH
o0yJaroumxcs Mo pean3aluy MPUHATHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTHu:

1) rpasKaaHCKOro BOCIMTAHUA:

OCO3HAaHMS 00YyYaIOIUMUCA CBOMX KOHCTUTYLIMOHHBIX IPaB U 00s3aHHOCTEH,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPHU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIIEHUU YUYEOHBIX M IO3HABATEJbHBIX 3ajay, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY H
apryMEHTBI IPYTUX MPU aHAIU3€ Pa3INYHbIX BUIAOB YUEOHOU NEATENBHOCTH;

2) NIaTPHOTHYECKOr0 BOCIIUTAHUS

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEYECTBEHHON XUMUU;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHUS TOrO, YTO JIOCTHIKEHHMS HAYKH €CTh pPe3yJIbTar
JUINTEJIHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX OKCIIEPUMEHTAIBHBIX  IIOUCKOB,
IIOCTOSIHHOT'O TPY/1a YYEHBIX U MPAKTHKOB;

MHTEpeca M [O3HABaTEIbHBIX MOTHBOB B IMOJYYEHHUU U TOCIEIYIOIIEM
aHanu3e WH(QOpMALMU O MEPEJOBBIX JTOCTHXKEHHSIX COBPEMEHHOW OTEYECTBEHHOMN
XUMUU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPAaBCTBEHHOI'O CO3HAHHUs, STUYECKOTO IIOBEACHMUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh Ha MOPaIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHUE WU TOCTYIIKM CBOMX TOBApPHILEH C
NO3ULMKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAaHHUE IIOCIEACTBUM 3THX
MOCTYIIKOB;

4) popMupoBaHHs KYJAbTYPbI 310POBbS:

NOHMMAaHUSA LEHHOCTEH 370poBOro u 0Oe3omacHoro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIIEHHS K COOCTBEHHOMY (hU3MUECKOMY U
IICUXUYECKOMY 3/10POBBIO;

coOntofieHus: TpaBui O€30MacHOro OOpalieHusi C BElleCTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

NOHUMAaHUs LEHHOCTH MPAaBWI HHJIWBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEICHNS B CUTYalUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUS TOCJIEACTBUNA M HENPUATUS BPEIHBIX NMPUBBIYEK (YIOTpeOsIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOro BOCIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTHM B  y4eOHO-HCCIEA0BaTEIbCKOM
NEeSATENIbHOCTH, OOLIECTBEHHO IIOJIE3HOHM, TBOPUYECKOM M  JIpyrux BUAax
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTUE B PEIICHHM NPAKTUYECKUX 3aJad
COIIMAIbHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);



WHTEpeca K MPAaKTUIECKOMY M3YUYeHHUI0 MPpodeccuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUU 110 XUMUHU;

YBOKCHHUS K TPYAY, JIOJISAM TPyJa U pe3ybTaTaM TPYJAOBOU ESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
nmoTpedHOCTeM 00111eCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKHU 11eJIeCOO0pPa3HOr0 OTHOLIEHUS K NPHUPOJE, KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
HSKOHOMMYECKHUX MPOLIECCOB HA COCTOSTHUE MPUPOJTHON U COLMAIBHOM CPEJIbI;

OCO3HAHUSI HEOOXOJMMOCTH WCIOJIb30BaHUS JIOCTIKCHUN XUMHUHU IS
pELIeHHs BOIPOCOB PALIMOHATIBHOTO MPHUPOAOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAILAT HUX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTIbITa NEeSATEIBbHOCTH HKOJIOTUYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTHUBOCTOSTH HJICOJOTHUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKHU U OOIIECTBEHHON MPAKTUKH;

NMOHUMAaHUSl CHeUUPUKA XUMHUM KaK HayKH, OCO3HaHHS €€ poJlud B
(GbOopMHpPOBAaHUM PALMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU 1IEIOCTHOTO
MpeACTaBlIeHUs 00 OKpYXalolUeM MHUpE Kak O €IMHCTBE NMPHUPOABI U YEIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOW 3HAYMMOCTH XHWMHH JUII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTHYECKONM HANpPaBIEHHOCTH W Ba)XHOM pOJM B
CO3/IaHUM HOBOM 0a3bl MaTepUaIbHON KYJIbTYpbl, pEHICHUHU TT00aIbHBIX MPOOIeM
YCTOMYMBOTO PA3BUTHS YEIIOBEUECTBA — CBIPHEBOM, DHEPIETUUECKOM, MUIIEBON U
HKOJIOTHYECKON OE€30MacHOCTH, B Pa3BUTHH MEIUITUHBI, OOECIEYCHUH YCIOBUMA
YCHEIIHOTO0 TPpyJa U OKOJOTUYECKH KOM(POPTHON >KH3HU KaXKIOTO UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: IIOHMMAaHHUA CYIIHOCTH METOOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh



MoJIy4aeMble 3HAHUS JIJIsl aHAIHM3a U OOBSICHEHUS SIBIICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOSIINX B HEM W3MEHEHUH, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKJIFOUEHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMCIONIUXCS JAHHBIX C I1EJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUS IS
pelIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATEIIBHOCTH.
METANPEIMETHBIE PE3YJIbTATDBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHHUS YYEOHOTO mpeameTa «XUMHs» Ha
YpOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HAQUUMBbIE IS dbopMHpOBaHUS  MHPOBO33PEHUS]  OOYyUaIOIIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIus, sIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeoBaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHBbIC yueOHbIC JEUCTBUS (TI03HABATEIbHBIE, KOMMYHUKATUBHEIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue (GyHKIIMOHATIBEHOM
TPaMOTHOCTH U COIMAIEHOW KOMITETEHITUH 00YYaroIiXCs;
CIIOCOOHOCTH oOy4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIC

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBU B IO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHbIE PpE3yiabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJTbHBIMU Y4eOHbIMH No3HaBaTeJIbHbIMH
AeUCTBUSIMM:

1) 6a30Bble JJoruvyeckue aecTBUsI:

CaMOCTOSITeILHO  (OPMYJIMpOBaTh W aKTyaJIU3UpOBaTh  MPoOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPENEIIATh LENU JCATEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HX
JIOCTUKEHUSL, COOTHOCUTD PE3YJIbTATHI ACSITEIBbHOCTH C ITIOCTABIICHHBIMU LIEJISIMU;

MCIOJIb30BaTh MPU OCBOCHUW 3HAHMM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBIJICIIATh XAPAKTEPHBIE NMPHU3HAKH TOHSATUM U YCTAHABIMBATh WX B3aWUMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHITHS I OOBSCHEHHS OTISIbHBIX (PAaKTOB U
SIBJICHUH;

BBIOMpaTh OCHOBAHUSI M KPUTEPUU JJId KJIacCU(PUKAIIMU BEIIECTB W
XMMHUYECKUX PEAKIUN;

YCTaHABJIMBAaTh MPUYMHHO-CIECJACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SIBIICHUSIMU,

CTPOHUTHh JIOTHUECKHE PACCYXXJCHHS (MHIYKTUBHBIC, JCIyKTHBHBIC, IO
aHAJIOTUM), BBISBJIATH 3aKOHOMEPHOCTH U TPOTHUBOPEUYHUS B PpaccMaTPUBACMbBIX
SABJICHUSAX, DOPMYJIMPOBATH BHIBOIBI U 3aKJIIOUCHUS;

MPUMEHSITH B MPOLIECCE TTO3HAHMS, UCTIONb3YEMbIE B XUMUU CUMBOJIUYECKUE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOACIBHBIC TIPEICTABICHUS — XUMHUCCKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYECKas (QopMmyJsia, ypaBHEHHE XHUMHUYECKOU
peakiuu — MpU PEIICHUU Y4YeOHBIX IMO3HABATENIbHBIX U MPAKTUUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbIE MOJEJIbHBIC MPEICTABICHUS ISl BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEMIECTB U XUMHUUYECKUX PEAKIIUM.

2) 6a3oBbIe HcCIIeA0BATEIbCKIE TeiCTBUS:

BJIaJIeTh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuui;

dbopMyIHpOBATH IS U 33J1a4d UCCIICIOBAHUS, UCTIOIb30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHBIE BOMPOCHl B KAdyeCTBE HWHCTPYMEHTA
MMO3HAHUS U OCHOBBI JJII (DOPMHPOBAHMS THIIOTE3bI IO MPOBEPKE IMPABHUILHOCTH
BBICKA3bIBACMBIX CYXKICHUH;

BJIaJIETh HABBIKAMHU CAMOCTOSTEJIPHOTO TUIAHUPOBAHUS W  IPOBEICHUS
YYEHUYECKUX AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJ0M
Iporiecca, CaMOCTOSATEIIBHO IPOTHO3UPOBATh €r0 Pe3yiabTar, (PopMyIupoBaTh
000O0IIIEHUS U BBIBOABI OTHOCHUTEIBHO TOCTOBEPHOCTH PE3YIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 00OCHOBAHHBIN OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMNBIT YUYEHUUYECKON HCCIENOBATENbCKOM W MPOEKTHOU
JEATEeNIbHOCTH, MPOSBIISATH CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY
MOMCKY METOJIOB PEIICHUS TMPAaKTHUCCKUX 3a7ad, IPUMCHCHHUIO Pa3TMIHBIX
METOJIOB TTO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUECHTUPOBAThCA B PA3JIUYHBIX HCTOYHMKAX WHopMauuu (HaAy4dHO-
NOMyJIsIpHAasi JIUTepaTypa XUMHUYECKOTO COJIEpXaHUs, CIPABOYHBIE MMOCOOUS,
pecypcsl MHTEpHETA), aHaIM3upoBaTh MH(POPMAIUIO PA3IUYHBIX BUIAOB U (GopM
MpeCTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTD;



(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wuHpOpPMAIIUU, HEOOXOAUMOW IS BBINOJHEHUS YYEOHBIX 3ajay
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUNA U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJb30BaTh HAy4yHBIM A3BIK B KadecTBe CpeAcTBa Ipu paboTe ¢
XUMUYECKON uHpOpMaIMeil: NpUMEHSATh MEXIpeAMeTHbIe ((usudyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJMYECKHE CPEACTBA
HarJIsAHOCTH.

OgByaieHue YHMBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYXAaeMOI TEMBI B XOJ€ Iuajaora u/uiu
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C IPE3EHTAlUEl pe3yJbTaTOB IO3HABATEJIbHON JESTENBHOCTH,
MOJIYYEHHBIX CAMOCTOATENILHO WJIM COBMECTHO CO CBEPCTHUKAMU MPHU BBITIOJHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealn3aluu y4eOHOro MnpoekTa u (popMyJInpoBaTh BBHIBOAbBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHa MHEHUSIMH.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISTHBHBIMH JeHCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILIECTBISATH CBOK I103HABATEIIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leau W 3aJadyd, KOHTPOJIHMpPOBaTH M IO Mepe
HEOOXOJUMOCTH KOPPEKTHPOBaTh Mpe/laraéMbplii  aJlfOPUTM ACUCTBUNA IpHU
BBIMIOJJHEHMM Y4YEeOHBIX M HCCIIEOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpeameTHble pe3ynbTaThl OCBOEHHS Kypca «OpraHudeckass XuUMUS»
OTpaXkaroT:

cOpPMHPOBAHHOCTh  MPEACTABICHUH O XHMMHYECKOW  COCTaBISAIONICH
€CTCCTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJH XHMHH B TIO3HAHWH SBJICHUHN



Opuponbl, B (HOPMHPOBAHMM MBIIUIEHUS M KYyJbTypbl JIMYHOCTH, €&
(GYHKIIMOHAJIBHOW I'PaMOTHOCTH, HEOOXOIUMOM JIIsl pelIeHHs] TPAaKTUYECKUX 3a/1ad
U DKOJIOTMYECKHM OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3J0POBBIO U MPUPOJAHON
cpene;

BJIAJICHAE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralouMe TMOHATHUA (XMMHYECKUH BJIEMEHT, aToOM, JJIEKTPOHHas
000JI0UKa aToMa, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIIbHOCTh, XUMUYECKast
CBSI3b, CTPYKTypHasi (opmyna (pa3BEpHyTass U COKpaul€HHAs), MOJb, MOJspHas
Macca, MOJISIPHBIM 00BEM, YIJIEPOJHBIA CKeleT, (yHKIMOHANbHAs TpyIIa,
paguKall, U30MEPHUsI, N30MEPBL, TOMOJIOTUYECKAN PSAZ, TOMOJIOTH, YTIEBOAOPOBI,
KUCJIOPOJX U a30TCOACpXKalUue COCIUHEHUS, MOHOMEp, IIOJIUMED, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHUS); TEOPUHU U 3aKOHBI (TEOPHsI CTPOEHUS
opranudeckux BemiectB A. M. byTiiepoBa, 3aKOH COXpaHEHHUsI MAacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3BIK XHMHHU; MHUPOBO33PEHUYECKHE 3HAHUSA,
JeXalume B OCHOBE NOHMMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XMMHYECKHUX
SBJIEHUH, (PAKTOJOTUYECKHE CBEJCHUS O CBOWCTBAxX, COCTaBe, IMOIYYEHHH U
0€30I1aCHOM HCIOJIb30BaHUM BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
IIPAKTUYECKOM JEATEIBHOCTH YEJI0BEKa;

c(OpPMHUPOBAHHOCTh YMEHHMI BBISBIATH XapaKTEpHbIE MPU3HAKU MOHSITHUH,
YCTaHAaBJIMBAaTh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOLIUE NMOHATHSA IPHU
ONMCAHUHU COCTaBa, CTPOCHHUsSI U IIPEBPALCHUN OPTaHUYECKUX COCAUHEHNN;

C()OPMUPOBAHHOCTh YMEHHMM HCIOJB30BaTh XUMHUYECKYI0 CHMBOJIMKY MJIs
COCTaBJICHUSI MOJIEKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
GopMyn OpraHMYECKMX BEUIECTB W YPABHEHUHM XUMHUYECKHUX pPEaAKLUH,
M3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKMX BEUIECTB JUI1 WUIIOCTPAlUU HX
XUMHYECKOI0 ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c()OPMUPOBAHHOCTh YMEHUN YCTAHABIMBATH IMPUHAIJIC)KHOCTh H3YUYEHHBIX
OpPraHMYEeCKUX BEIIECTB II0 HX COCTaBy U CTPOCHUIO K ONPEACIEHHOMY
KJIacCy/Tpynme CoelIuHEHUN (yriaeBOJOpPOAbI, KHUCIOPOI U a30TCOepKalliue
COEJIMHEHHUS, BBICOKOMOJIEKYJISIDHBIE COCAVHEHMS), [aBaTb KM Ha3BaHUSA 110
cucremarnueckod HomeHkiarype (IUPAC), a Takxke NpUBOIUTH TPUBUAIIBbHbBIC
Ha3BaHUS OTJAEJBHBIX OPraHUYECKUX BEUIECTB (ITWICH, NPONWIECH, AalETHJIEH,
ATWICHIJIMKONb, TIHIEpUH, (eHos, (GopManbAeru], alueTaabIerua, MypaBbUHAs
KHUCJI0Ta, YKCYCHasl KACJIOTA, OJICMHOBAsI KUCJI0Ta, CTEAPUHOBAs KUCJI0Ta, IVII0K034,
bpykTO3a, KpaxMaJ, LeIi0J103a, TIUIHH);

C()OPMUPOBAHHOCTb YMEHHSI ONPEIENSITh BHUIbl XHUMHUYECKOH CBSI3U B
OpPraHUYECKUX COCIUHEHUSAX (OAMHAPHbBIC U KPATHBIE);



c(hOpPMHUPOBAHHOCTh yMEHUS TPUMEHATH TOJOXKEHUS TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. byTtiepoBa aiis 00bsCHEHHS] 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHUS MacChl BEILIECTB;

cOPMHPOBAHHOCTh ~ YMEHHMI  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nYecKue W XWMHUYECKHE CBOWCTBA TUIWYHBIX MPEACTABUTENICH Pa3TUIHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATUJIEH, NPOIMWIICH, AlETUJICH,
oyramuen-1,3, mermnOyramuen-1,3, OEH30J, METaHO], JTaHOJ], STHUJICHIIUKOJb,
TIIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBbuHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
Kpaxma, [eJUTI0JI03a, aMUHOYKCYCHas KUCIIOTa), WILTIOCTPUPOBATh TEHETUYECKYIO
CBSI3b MEXJYy HUMH YpPaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHUYECKHX PEAKIHUA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
Chlpbsd  (HEQTh, NTPUPOAHBIA Ta3, Yrojib), CHOCOOBI UX MepepaboOTKU WU
MPaKTUYECKOE IPUMEHEHUE POAYKTOB MEPepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJIHOTO M3 HCXOJHBIX
BEILECTB WM NPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METOJIaX HAYYHOT'O MO3HAHUS, UCIIOIb3YEMbIX B XUMUHU MPU U3YUYECHHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOII0IeHNE, N3MEPEHNE, SKCTICPUMEHT, MOJICTTUPOBAHHUE),
UCIIOJb30BaTh CHUCTEMHBIE XHMUYECKHE 3HAHUS JUIsl TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTYyallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJI0IaTh TIPABMIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJIOM W J1TabopaTOpHBIM O0OPYIOBAaHMEM, a TaKKe MpaBWiIa OOpalleHUs ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUUYECKHUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHWH ITUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOTyUCHUE
STUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIIECTB, JICHATypalusi OCKOB IMPU HArpeBaHUM, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIAaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BEIIECTBAMH U JAOOPAaTOPHBIM OOOpPYJOBaHUEM, NPEICTABIATH PE3YJIbTaThI
XUMUYECKOTO JKCTIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GOpMyIUPOBaATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJYYaEMYyK U3 pa3HbIX HCTOYHHUKOB (CpEICTBa MAacCOBOM
uHdopmaruu, aTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1eaecooOpa3Horo MOBEASHUsT B OBITY M TPYJIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA Ha >KUBBICE OPraHU3Mbl OIPEIEIEHHBIX OPraHUYECKHUX
BEIIIECTB, MOHMMas cMbIcH Tokas3arens II/IK, moscHIT, Ha mpuMepax CrocoObl
YMEHBIICHUSI WU MNPEAOTBpAICHUS WX BPEAHOTO BO3JICUCTBHS HAa OpPraHU3M
YeJI0BEKa;

JUIS 00Y4YaroIIUXCsl ¢ OTPaHUYEHHBIMH BO3MOXKHOCTSIMHU 37I0POBbS: YMECHHE
MPUMEHSTh 3HAaHUST 00 OCHOBHBIX JOCTYIHBIX METOJaX IMO3HAHUS BEIIECTB U
XHMHWYECKUX SBICHUH;

JUISL  CIENBIX MW CIA0OBHASIIMX OOYYalIIMXCS: YMEHHE HCIIOJIh30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpains ms 3amucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHble pe3ysibTaThl OCBOCHMS Kypca «OOImas W HeopraHudeckas
XUMUSD) OTPAXKAKOT:

c(hOPMUPOBAHHOCTh  MPEJCTABICHUH: O XHMHUYECKOH  COCTaBIISAIOIICH
€CTECTBCHHO-HAyYHOM KapTUHBI MHpa, POJM XUMHUHW B TIO3HAHUU SBJICHUU
npuposbl, B (GOPMUPOBAHUM MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €€
(YHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JJIsl pEIICHHs TPAKTUUECKUX 3aj1a4
1 IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3J0POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHUYECKUX  3HAHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIATAIONINE TOHATUS (XUMHUYECKUH DJIEMEHT, aToM, W30TOom, S-, p-, d-
AJIEKTPOHHBIE OpOWTaIM aTOMOB, HWOH, MOJIEKYJa, MOJIb, MOJISPHBIA OOBEM,
BAJICHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCICHUS, XUMHUYECKASI CBS3b
(KoBaJjieHTHasi, MOHHAs, METaJUTMYECKas, BOJAOPOIHAS ), KpUCTAUIMYECKas pemeéTka,
TUNBl ~ XUMHUYECKUX  pPEAaKIMH, PacTBOpP, DJIEKTPOIUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTUYECKAsT JIUCCOLMAIMSA, OKHUCIHUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUUYECKON peakiuu, XUMHUYECKOE DPaBHOBECHE); TEOPUU U 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKON AUCCOIMAK, nepuoandeckui 3akoH [[. M. Menpneneesa,
3aKOH COXPAaHEHMSI MacChl BEIIECTB, 3aKOH COXPAHCHMS W MPEBpaIICHUs SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTHU, CHUMBOJIMUYECKUU SI3BIK XUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JICKAIIME B OCHOBE ITOHMMAHHS NPUYUHHOCTH H
CUCTEMHOCTH XHMHMYECKHX SIBIICHHH, (PAKTOJOTHMUYECCKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH M 0€30IMaCHOM MCTIOJIb30BAHUH BAKHEHIITMX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JICITEIIBHOCTH YEJIOBEKA;



c(hOpMHPOBAHHOCTh YMEHHMU BBISBIATH XapaKTepHbIE MPU3HAKU TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATHSA IPHU
OMMCAaHWU HEOPTaHWYECKUX BEIIECTB U UX MPEBPaICHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
coctaBieHuss (GOPMYJ BEIMIECTB H YPAaBHCHHM XHUMHYECKUX  PEAKIUH,
cucreMarnueckyro HoMeHknaTypy (IUPAC) u TpuBranbHble Ha3BaHUS OTAEIIbHBIX
HEOPraHUYEeCKUX BellecTB (yrapHblid ra3, YIJIEKUCIBIM Tra3, aMMHaK, TamiéHas
U3BECTh, HETAIIEHAs! U3BECTh, IUThEBAS COMA, TUPUT U JIPyTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEIATh BAJICHTHOCTh U CTENIEHb OKUCIICHUS
XUMHUUYECKUX DJIEMEHTOB B COEAMHEHUSIX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU
CBs3U (KOBaJICHTHAs, HOHHAsI, METAJNINYECKAsi, BOJIOPOJIHAS]) B COCUHECHUSX, TUI
KPUCTANIMYECKONW PEIMIETKH KOHKPETHOTO BeElIecTBa (aTOMHAs, MOJICKYJIsIpHas,
WOHHAs, METAJTMYECKas), XapaKkTep Cpe/ibl B BOJHBIX PACTBOPAX HEOPTAaHUYECKUX
COCIUHCHUM;

chOpMHPOBAHHOCTh YMEHHUM YCTaHaBJINBATh NPUHAJIEKHOCTh
HEOPTaHWYECKUX BEIIECTB IO HMX COCTaBYy K OMNpPeNeNEHHOMY KIacCy/TpyImie
COEJIMHEHUMN (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAJLJIbl, OKCHbl, OCHOBaHUS,
KHCJIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI MIEPUOANUECKOTO 3aKoHa /JI.
N. MenpeneeBa u I€MOHCTPUPOBATH €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTEIBHYIO
¥ IPOTHOCTUYECKYIO (PYHKITUU;

chOpMHPOBAHHOCTh YMEHHUI XapaKTepU30BaTh dSJIEKTPOHHOE CTPOCHHE
aTOMOB XMMHUYECKHX »dJeMeHTOB 1-4 mnepuonoB Ilepuoanueckoit cucTteMbl
xuMmuueckux anemeHtoB [[. WM. MeHneneeBa, MCHONIb3ysl TMOHATUS «s-, p-, d-
AIEKTPOHHBIE opOutanmy, «IHEPreTUYECKue YPOBHUY, OOBSICHSIT
3aKOHOMEPHOCTU U3MEHEHHSI CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB U MX COEAMHEHUN
1o nepuoAam u rpynnam llepuonnueckoit cuctemMbl XUMUYECKHX 351eMeHTOB [1. .
Menaeneena;

chOpPMHPOBAHHOCT, YMEHHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKUE CBOWMCTBA HEOPraHMYECKUX BEIIECTB  PA3JIUYHBIX  KJIACCOB,
NOATBEPkKAATh CYLIECTBOBAHUE T€HETHUYECKOM CBSI3M MEXKJY HEOPraHUYECKUMU
BEILIECTBAMU C MOMOUIBIO YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUSI KJIACCU(PUIIMPOBATH XMUMHUYECKHE PEAKIUH TIO0
pa3IUYHBIM TpPU3HAKaM (YUCIYy U COCTaBY pPEarvpyrolINX BEIIECTB, TEIIOBOMY
ahexTy peaknuu, U3MEHCHHIO CTEIICHEH OKHMCIICHHS 3JICMEHTOB, OOpaTUMOCTH
pEeaKIuy, y4acTHIO KaTaanu3aTropa);

c(hOpMUPOBAHHOCTh YMEHHMU COCTABJISITh YPaBHEHUS PEAKIUN pPa3IudHBIX
THUIIOB, TIOJIHBIE U COKpAIEHHbBIE YPAaBHEHUS PEAKIIUM MOHHOTO OOMEHA, YUUThIBAS
YCJOBUS, TIPU KOTOPBIX ATU PEAKIIMU UAYT JI0 KOHIIA;



chOPMHPOBAHHOCTh yYMEHUW TMPOBOJUTH PEAKIMH, TOITBEPIKIAIOIIHIE
Ka4eCTBEHHBI COCTaB PAa3JIMYHBIX HEOPraHMYECKHWX BEIIECTB, PACMO3HABATH
OTBITHBIM IYTEM HOHBI, TPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX
BEIIIECTB;

cOpPMHPOBAHHOCTh YMEHHH  PacCKpbhIBaTh CYIIHOCTh  OKHCIHTEIHHO-
BOCCTAaHOBUTEJIHHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHHS AJEKTPOHHOTO OanaHca
ATHUX PEaKIUM;

c(hOpMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOM
pEeaKIuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHUS XUMUYECKOTO0 PaBHOBECHS
B 3aBUCHUMOCTH OT BHelIHero Bo3aenctus (mpunuun Jle [latense);

chOpMHPOBAHHOCTh YMEHUW XapaKTepU30BaThb XHMHYECKHE IMPOIIECCHI,
JIe)KAIME B OCHOBE IMPOMBIINUICHHOIO TMOJYyYEHUsSI CEPHOM KUCJIOTHI, aMMHaKa, a
TaKke CHOPMUPOBAHHOCTH MPEACTABICHUN 00 OOIIMX HAYYHBIX MPUHIHUIAX U
HKOJIOTUYECKUX MTPOOJIeMaxX XUMHUUECKOTO MTPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHUN TPOBOJAUTH BBIYHUCICHUS C HCIOIH30BAHUEM
MOHATHUSL «MaccoBasi JIOJs BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B
MIPU XUMUYECKUX PEaKIMIX, MAaCChl BEIIECTBA WU 00BhEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce WIM O0BEMY OJIHOTO M3 YYACTBYIOIIMX B pEaKIUu
BEILIECTB, TEIJIOBOTO 3(PdeKTa peakimid Ha OCHOBE 3aKOHOB COXPAaHECHHS MacChl
BEILIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

c(hOpMHUPOBAHHOCTh YMEHHUM COOJI0IaTh TIPABMIIA TTOJIH30BAHUS XUMHUYECKOM
MOCYJI0M M J1abOpaTOPHBIM O0OpPYJOBAaHUEM, a TakKKe IpaBWia OOpaIieHUs C
BEILIECTBAMU B COOTBETCTBUM C WHCTPYKUMSIMHU IO BBIIOJTHEHUIO J1aOOPATOPHBIX
XUMHUUYECKHUX OIBITOB;

chOpMHPOBAHHOCTh yMEHHUH IUIAHUPOBATH W BBHIMIOJHATh XUMUYECKHUM
AKCTIIEPUMEHT (pa3sloKeHHEe MEePOKCHIa BOJAOPOJa B MPHUCYTCTBUU KaTajlu3aTopa,
ONpEACIICHUE CpeIbl PacTBOPOB BEHIECTB C IOMOILIBI0 YHUBEPCAIHHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAaKTOPOB Ha CKOPOCTh XUMHYECKOW pEeaKIvu,
peaknuu MOHHOTO OOMEHA, KAa4eCTBEHHBIC peakiMu Ha cynbdar-, kKapOoHAT- U
XJIOPUJ-aHUOHBI, HA KaTUOH aMMOHHSI, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad IO
temam «Metaiub»y U «HeMetannb») B COOTBETCTBUM C MPAaBWIAMU TEXHUKU
0e30macHOCTH TIPU OOPAIEHUHU C BEIIECTBAMHU M JTAOOPATOPHBIM 000pPYOBaHUEM,
MPEACTaBIATh PE3yJbTaThl XMMHUYECKOrO »JKCIEpUMEHTa B (opMe 3amucu
YpaBHEHHUI COOTBETCTBYIOIIUX pPeakiuil U (PopMyIupoBaTh BBIBOJBI Ha OCHOBE
ATUX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uHpopMaIMio, MOJy4aeMyl0 M3 pa3HbIX MCTOYHHUKOB (CpeJCcTBa MacCOBOMU
KOMMYHUKaIuu, THTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1eaecooOpa3Horo MOBEASHUsT B OBITY M TPYJIOBOH JACATEILHOCTH B IEJAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMacCHOCTh BO3JICHCTBUS HA KUBBIE OPraHU3MbI ONPEICIEHHBIX BEIIECTB, TOHUMAs
cmbici mokazarenst [IJIK, mosicHATh Ha nOpumepax CrHocoObl YMEHBIIEHUS U
MPEIOTBPAIIICHUS UX BPEHOIO BO3/ICHCTBHUS HA OPraHU3M YeJIOBEKa;

JUISL OOYYaroIIUXCsl ¢ OrpaHWYECHHBIMH BO3MOXKHOCTSIMH 37[0pPOBBS: YMCHHE
MPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX ITI03HAHUS BEIIECTB U
XUMHYECCKUX SBIICHUI;

JUISL CIEeNbIX M CIA0OBUASIIMX OOYYaloOIIMXCS: YMEHHE MCIOJIb30BaTh
penbeHO-TOUCUHYIO cucTeMy oOo3HadueHui JI. Bpalinsg mis 3anmucn XMMUYECKUX

dbopmyI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (un¢posbie)
Ne i/m Konrpoabnsie IIpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
[IpeameT opranudeckoit xumun. Teopust bubmuoreka [JOK
1.1 CTPOEHHUSI OPTAHUYECKUX COCUHEHUN A. 3 https://lesson.academy-
M. bytneposa content.myschool.edu.ru/04/10
Uroro no pazneny 3
Paznen 2. YriaeBoaopoabl
bu6mmorexa [IOK
2.1 [IpenenbHbIe yIIIEBOAOPOIABI — AJKAHBI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yriieBOIOPOIbI: aTKEHBI bubmmorexa [IOK
2.2 KA - ' ’ 6 1 https://lesson.academy-
HBI
JIFCHEL " content.myschool.edu.ru/04/10
bubmuoreka [JOK
2.3 ApoMaTH4eCcKHe yrieBO0POIbI 2 https://lesson.academy-
content.myschool.edu.ru/04/10
bubnmoreka [JOK
[IpupoHbIe HCTOYHUKH YTIJIEBOIOPOIOB
2.4 X TebepaGoria 3 1 https://lesson.academy-
pep content.myschool.edu.ru/04/10
Hroro no pazaeny 13

Pasnen 3. Kuciiopoacoaep:xamnue oprannieckue coeJuHeHNs


https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

bu6mmorexa [IOK

3.1 Cnuptel. Genon 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Anpaeruapl. KapOOHOBBIE KUCIIOTHI. Bubmaotexa LIOK
3.2 CroxIe Shuph 7 https://lesson.academy-
p content.myschool.edu.ru/04/10
bubnunoreka [JOK
33 Vri1eBoabl 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no paszneny 13
Pasnen 4. A3oTcoaep:kamye opraHudeckue coelMHeHust
bu6nuoreka [JOK
4.1 AMUHBI. AMUHOKHUCIIOTEL. belku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Uroro no pazneny 3
Paspnen 5. BeicokoMoOJIeKy I pHBIE COeUHEHUSA
bu6nmmorexa [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro no pazpeny 2
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

11 KITACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢possbie)
Ne i/m Konrpoabnsie IIpakTHyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoTsbI padoThI
pecypchl
Pa3znen 1. TeopeTuueckue 0CHOBBI XUMUH
Crpoenue atoMoB. [lepuonnyeckuii 3aKoH bu6muoreka [IOK
1.1 u [lepronnueckas cucTeMa XUMHYECKUX 3 https://lesson.academy-
anemenToB JI. 1. Menneneesa content.myschool.edu.ru/04/11
Crpoenue Bemectsa. MHoroobpasue bubmmorexa HOK
1.2 BOLLLECTE 4 https://lesson.academy-
t content.myschool.edu.ru/04/11
bubmuoreka [JOK
1.3 XUMHYECKUE PEAKITUN 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazaeny 13
Pasnen 2. Heoprannueckas xumus
bubnmoreka [JOK
2.1 Mertamibl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
bu6nmoreka [JOK
2.2 HemeTtamnsi 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
but6mmoreka [JOK
CBs13b HEOPTAaHUYECKUX U OPTaHUYECKUX
2.3 2 https://lesson.academy-

BCIICCTB

Wroro no pazneny 17

content.myschool.edu.ru/04/11
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Paznen 3. XumMus 4 JKU3HL

bubmnoreka [JOK
3.1 XUMUS U )KU3HDb 4 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazaeny 4
OBIIEE KOJIMYECTBO YACOB I1O 34

I[TPOTPAMME
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IHHOYPOYHOE INTAHUPOBAHHUE

10 KJIACC
KoauuecTBO yacos
Ne Hara DJIeKTPOHHBIE N (pPOBBIE
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
bubummoreka [IOK
I[Ipenmer oprannyeckon https://lesson.academy-
XUMUH, €€ BOSHUKHOBECHHUE, 1 content.myschool.edu.ru/lesson/a9f3d191-
pa3BuUTHE U 3HAYECHUE Sele-4e24-ac02-
efb16fa49f6a?backUrl=%2F04%2F10
Teopus crpoeHus bubmnoreka [JOK
o https://lesson.academy-
OPTraHUYECKUX COCTUHEHUHN
A. M. Bytrieposa, eé 1 content.myschool.edu.ru/lesson/c935a58c-
’ ab0e-4¢59-9dcf-
OCHOBHBIC TIONTOKCHHA 20517ae4b52¢?backUrl=%2F04%2F 10
[IpencraBnenue o
KJIacCHpUKaLHH bubmuorexa [JOK
OPraHN9CCKHUX BCIICCTB. https://lesson.academy-
Howmenxkiarypa 1 content.myschool.edu.ru/lesson/726ee099-
(cucremaTtuyeckas) u ¢1a9-410f-b8be-
TpUBHAJILHBIE HA3BAHUS b4cb589aeadl?backUrl=%2F04%2F10
OpPTraHUYECKUX BELIECTB
bu6nuorexa [JOK
AJIKaHBI: COCTaB U https://lesson.academy-
CTPOEHUE, TOMOJIOTUYECKU I 1 content.myschool.edu.ru/lesson/258ddc06-
psan ec23-473¢-b3d7-
ed82fcaddd02?backUrl=%2F04%2F10
MeTa 1 5Tan — 1 bu6nmorexa [JOK

https://lesson.academy-
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10

11

IIpoCTeNIIne
IIPEJCTAaBUTEIIN AJIKAaHOB

AJIKEHBI: COCTaB U
CTPOEHUE, CBOMCTBA

OTUJIEH U IPOIUIIEH —
IIPOCTEHIINE
IIPEICTABUTENIN AJIKECHOB

[IpaxTuyeckas padota Ne 1.

«Ilonyuenue sTuneHa u
W3YUYEHHUE ETO CBOMCTB)

Ankanuensl. byraauen-1,3
U MeTwiI0yTaaueH-1,3.
[Tonyuenue
CUHTETUYECKOT0 KayuyyKa U
pE3UHBI

AJKHMHBI: COCTaB U
0COOEHHOCTH CTPOCHMS,
TOMOJIOTUYECKUH PSI.
AleTuIIeH — IpocTeHIui
IPECTaBUTEINb AJTKUHOB

Brruucnenus o
YPaBHEHUIO XUMHUYECKOU

content.myschool.edu.ru/lesson/96419271{-
bbc8-44b9-b3ea-
81a2be75c47a?backUrl=%2F04%2F10
bu6mmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/4038171e-
4158-4bd1-ae98-
18dc1¢tb9399?backUrl=%2F04%2F10
bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/05ab5925-
ba8e-499¢-840b-
70b5e8db71ae?backUrl=%2F04%2F10
bu6mmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/53¢d2379-
2a45-43b1-9167-
7ebedaf03ce0?backUrl=%2F04%2F10

bu6mmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/6df23393-
6108-4b9f-ae01-
a983b95b854a?backUrl=%2F04%2F10

bu6nuorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-
009a292468356?backUrl=%2F04%2F10
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peakiuu

ApeHbl: 6€H301 U TOTYOII.

bubmmoreka [IOK
https://lesson.academy-

12 T content.myschool.edu.ru/lesson/d86d7d00-
OKCUYHOCTh apEHOB 45b4-49 1 d-aded-
c3ddal9feef4?backUrl=%2F04%2F10
TI'eneTnyeckas cBA3b
13 YIJIEBOAOPOJOB,
MPUHAIISKAITIX K
pa3IMYHBIM KJIaccam
[IpupoaHbIE HCTOYHUKHU
YIIIEBOTOPOIIOB: bu6mmoreka [{OK
o https://lesson.academy-
MPUPOJIHBIN ra3 u
14 content.myschool.edu.ru/lesson/99557a5e-
MOy THHIE He(bTSIHI)Ie. ‘rasm, 9991.4360-97b8-
HEQTE 1 MPOAYKTHI €8 983de535c44d?backUrl=%2F04%2F 10
nepepadoTKu
IIpupoaHbIE HCTOYHUKHU
YTIIEBOTOPOIIOB: bu6mmoreka [IOK
o https://lesson.academy-
MPUPOJIHBIN ra3 u
15 o content.myschool.edu.ru/lesson/99557a5¢-
MOy THHIE HE THHBIe“FaSBI, 9971.4360-97b8-
HEQTL 1 MPOAYKTHI €8 983de535c44d?backUrl=%2F04%2F 10
nepepaboTKu
bu6mmoreka [IOK
Kontponbnas padota Ne 1 https://lesson.academy-
16 1o paszeny content.myschool.edu.ru/lesson/6abf1680-
«YTIeBOAOPOABD) 4eb5-4612-8eas-
44d63cccf518?backUrl=%2F04%2F10
IIpenensHBIE OMHOATOMHBIE Bubmaotexa HHOK
17 p https://lesson.academy-

CIIMPTBL: MCTAHOJI X 3TAHOJI.

content.myschool.edu.ru/lesson/5439¢18b-
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Bonopoanas cBs3b

7440-4b61-b184-
c041a4716941?backUrl=%2F04%2F10

MHOroaToMHbI€ CITUPTHI:

bu6mmoreka [IOK
https://lesson.academy-

18 S TUTCHIIKOME 1 TP content.myschool.edu.ru/lesson/461aa9¢8-
Hep c0ef-4827-a8¢5-
d12a0bedc826?backUrl=%2F04%2F10
DeHOo: CTpOoEHUE Brbnnorexa [IOK
https://lesson.academy-
MOJICKYJIbI, PUINICCKUE H
19 CUMIICCKIE CBOCTEA content.myschool.edu.ru/lesson/649883b8-
’ 7c51-4£16-896e-
TpUMCHCHHC 10a2278b08f1?2backUrl=%2F04%2F 10
bubmmoreka [IOK
AJTBJICTHIBE: (hOPMATHIETHT https://lesson.academy-
20 - €;FI/I AleTon content.myschool.edu.ru/lesson/8664b319-
HETATRACTIAL. Al 0ba3-4945-b076-
cb7ae5858b90?backUrl=%2F04%2F10
OZIHOOCHOBHBIE bubmmorexa LIOK
https://lesson.academy-
npeaenbHble KapOOHOBBIE
21 content.myschool.edu.ru/lesson/b4feaa04-
KHUCJIOTBI: MypaBbUHAS U 3438.4b57-a3cc.
yKcycHaid ba0f9fe63c0d?backUrl=%2F04%2F 10
[TpakTudeckas padora No 2.
22 «CBoticTBa pacTBOpa
YKCYCHOM KHCIIOTBD»
CreapuHoBas U 0JICMHOBAs
3 KHCJIOTHI, KaK
MIPEICTABUTENH BBICIIIUX
KapOOHOBBIX KUCIIOT
24 MpbLia KaK cOJId BBICHIHAX bubmuoreka [JOK
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KapOOHOBBIX KHUCIIOT, UX
MO¥OIIee ICHCTBUE

https://lesson.academy-
content.myschool.edu.ru/lesson/71ac4312-
a0d4-4945-a0cb-
1€59¢d5f4d91f?backUrl=%2F04%2F10

CrnosxHble 3(hUpbl Kak
IPOM3BOIHBIE KAPOOHOBBIX

bu6mmorexa [IOK
https://lesson.academy-

25 cnor. T - content.myschool.edu.ru/lesson/71ac4312-
e 20d4-4945-a0cb-
CIOKHBIX 9PHPOB 1e59cd5f4d9f?backUrl=%2F04%2F 10
JKupsr: runposnus,
MIpUMEHEHUE,

26
Ouosornueckas pojb
YKUPOB
YTeBoAbl: COCTaB, bu6mmorexa [{OK
Kiaccuukanus. https://lesson.academy-

27 Baxuertiniue content.myschool.edu.ru/lesson/709ce43a-
MPEACTABUTEIIN: TIOKO3A, deb6-4281-963b-
(bpyKT03a, Caxapoga 01 d2€2 1 2d4d0‘7backUrl=%2F04%2F 10

bu6mmorexa [JOK
K https://lesson.academy-
paxmait U IeJUTI0I03a Kak
28 DO HOMHMEDEL content.myschool.edu.ru/lesson/690fbb76-
pHpOL p f94a-4£77-bbbe-
3d3ae748f716?backUrl=%2F04%2F10

KonTponbnas padora Ne 2
110 pasfciy bu6mmorexa [JOK
«Kucnopoaconepxaiue https://lesson.academy-

29 OpraHUYEeCKHe content.myschool.edu.ru/lesson/66a7bd94-
COEUHEHUD»/ 2bc5-4ec7-b7c7-
BCCpOCCI/If/'ICKaSI 11893919d25a?backUrl=%2F04%2F10

npoBepouHas pabota
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/690fbb76-f94a-4f77-bbbe-3d3ae748f716?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/66a7bd94-2bc5-4ec7-b7c7-ff893919d25a?backUrl=%2F04%2F10

30

31

32

33

34

OO61as xapakTepuCcTHKa
a30TCOJICPIKAIIUX
OPTraHUYECKUX COCTMHEHUHN
/ Beepoccuiickas
npoBepoyHas paboTa

AMWHBI: METUJIAMUH U
AHUJINH

AMMWHOKHCIOTHI KaK
am(pOoTepHbIe OpTraHHYECKHe
COEIMHEHMS, UX
OMOJIOTMYECKOE 3HAUCHHUE.
ITenrrunpl. benkn xak
MPUPOHBIC
BBICOKOMOJIEKYJISIPHBIC
COEIMHEHMUS

OCHOBHBIG ITOHATHUA XUMHUHN
BBICOKOMOJIEKYJISIPHBIX
COoeTMHEHUN

OCHOBHBIG METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coeguHeHuit. IlmacTMaccsl,
Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

34

bubmmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/0c608a59-
4¢69-4481-839¢-
9205f201b73e?backUrl=%2F04%2F10

bu6mmorexa [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/c2f2{3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

bu6mmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-
78eca6009628?backUrl=%2F04%2F10

bubmuoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/45b81dac-
acba-440e-99¢3-
14¢3ba78050a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a?backUrl=%2F04%2F10

11 KITACC

Ne

n/n

Tema ypoka

XUMUYECKUH JIEMEHT.
ATOM. DIEKTpOHHAs
KOH(UTypalus arToMOB

[lepronnueckuii 3aKOH U
[Iepnoanueckas cucrtema
XUMUYECKUX JIEMEHTOB /.
N. MenneneeBa, nx CBAI3b C
COBpPEMEHHOU Teopuei
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTH
W3MCHEHHS CBOMCTB
XAMHUYECKHX DJIEMEHTOB U
WX COCIMHEHUH 110 TpymIIam
U nieprojiaM. 3HaueHHe
MEePUOINYECKOT0 3aKOHA U
CUCTEMBI XUMHNUYCCKHUX
anemenToB J[.1.
MenpeneeBa B pa3BUTHH
HayKH

CrpoeHue BemecTna.
XuMudeckas CBSI3b, €&
BHUbI; MEXaHU3MBI

KoanuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHHs

JIEKTPOHHBIE N (pPOBBIE
o0pa3oBaTe/bHbIE Pecypchl

bu6mmoreka [{OK
https://lesson.academy-

content.myschool.edu.ru/lesson/20b1df2e-
6ce4-435b-b6dc-
5155d30a45fa?backUrl=%2F04%2F11

bu6mmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/e7d48881-
055d-49da-a49c-
7375¢3d033e9?backUrl=%2F04%2F11

bu6mmorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/2859¢ec02-



https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11

00pa3zoBaHMs KOBAaJECHTHOM
cBsi3u. BomopoaHast cBs3b

BanentHocTb.
DIEeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIIEHUS.
BemecTBa MOJIEKYIIIPHOTO U
HEMOJIEKYJIIPHOTO CTPOCHUS

[TonsATHE 0 THCTIEPCHBIX
cucreMax. MctunHble u
KOJUIOUJIHBIE PACTBOPBI.
MaccoBast 10J1s1 BEIeCTBaA B
pactBope

8ecd-4cd8-8531-
edad962608{b?backUrl=%2F04%2F11

bu6mmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/8ae38be6-
e06f-4faec-9729-
699031091968?backUrl=%2F04%2F11

Knaccudukanus u
HOMEHKJIaTypa
HEOPTaHUYECKHUX
coenuHenui. I'eneTuueckas
CBSI3b HEOPTaHUYECKUX
BCLICCTB, pa3m/1quIx
KJIaCCOB

Knaccuduxanus
XUMHUYECKHUX PEaKIIfii B
HEOPraHUYECKOMN M
OpPraHMYECKON XUMUHU.
3aK0oH COXpaHEHUsI MaCChl
BEIIIECTB; 3aKOH COXPAHCHUS
U IPEBpALLEHUs DHEPIUU
IIPH XUMHYECKHX PEaKIIHSIX

bu6mmoreka [IOK
https://lesson.academy-
content.myschool.edu.ru/lesson/5e33bc30-
805d-41fe-bf72-

860434145157 ?backUrl=%2F04%2F11

Bubnuorexa [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/75637222-
d397-4bla-810a-
cc7bca9e8a0c?backUrl=%2F04%2F11

CKopocThb peakIui.
OOpaTtumble peakuu.

bu6nmmoreka [JOK
https://lesson.academy-



https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2859ec02-8ecd-4cd8-8531-edad962608fb?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8ae38be6-e06f-4fae-9729-69903109f968?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/5e33bc30-805d-41fe-bf72-860434f45f57?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11

10

11

12

13

14

XUMHUYECKOE PABHOBECHE

[TpakTruueckas padota Ne 1.
«BrusiHrE pa3IUYHBIX
(hakTOpOB HA CKOPOCTH
XUMHYECKOU PEaKIIuu»

DIIEKTPOIUTHYECKAS
mucconuanus. [lonstue o
BOJIOPOJTHOM TIOKa3aTele
(pH) pactBopa. Peakuun
MOHHOTO oOMeHa. ['uaponu3
OpPraHUYECKUX U
HEOpraHMYECKUX BEIIECTB

OKHCIUTENBHO-
BOCCTAHOBUTEJIbHBIC
peakuuu. [Toustue 06
3JIEKTPOJIN3€E PACIJIaBOB U
pacTBOpPOB coJiel

KonTponbHas pabota mo
pazaeny «Teopetnueckue
OCHOBBI XUMHUN))

Mertasibl, UX MOJOKECHHUE B
IIepuoanueckoii cucreme
XUMHUYECKUX dJIeMeHTOB JI.
N. Mengaeneesa u
0COOEHHOCTH CTPOEHUS
atomoB. O0mue
(u3nueckue cBoicTBa

content.myschool.edu.ru/lesson/fOcb5def-
307e-4575-89d0-
86041b603655?backUrl=%2F04%2F11

bu6mmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-
6€027b075645?backUrl=%2F04%2F11

bu6nmoreka [JOK
https://lesson.academy-

content.myschool.edu.ru/lesson/8f219cef-
7a8a-44d5-b58a-
b3d1b2eeb237?backUrl=%2F04%2F11

bu6mmoreka [IOK
https://lesson.academy-

content.myschool.edu.ru/lesson/a0d5bd16-
683e-4ale-8073-
70c604€9¢862?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/f0cb5def-307e-4575-89d0-86041b603655?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/237cdb54-2787-4817-8330-6e027b075645?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/8f219cef-7a8a-44d5-b58a-b3d1b2eeb237?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862?backUrl=%2F04%2F11

15

16

17

18

19

20

21

MCETAIJIOB

CrnaBbl METaIIOB.
DNEKTPOXUMHUYECKUN Psift
HaIIPSHKEHUN METAJIOB

XHMHYECKHE CBOMCTBA
Ba)KHEHIITNX METAJIOB
(HaTpuii, Kanui, KaabIuii,
MarHui, aJlfOMMHHUN) U UX
COeIUHEHUI

XUMHYECKHE CBOMCTBA
XpoMa, MeJIU U UX
COoeTMHEHUN

XUMHYECKHE CBOMCTBA
IIMHKA, JKeae3a U UX
COEeIMHEHUN

[IpakTuueckas padbora Ne 2.
"Pemenne
SKCIEPUMEHTAJIbHBIX 337124
o TeMe «MeTayib»"

HemeTannsl, X OI0KEHHE
B [Iepuoanueckoii cucreme
XHMHYECKUX 3JIEMEHTOB /.
H. MenneneeBa u
0COOEHHOCTH CTPOEHUS
aTOMOB

dusznyeckue CBOMCTBA

HEMETAJIOB. AJUIOTPONHS
HEMETAJJIOB (Ha mpuMepe

bubmuoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/e7ff8162-
0d4d-4018-b9f7-
422¢3e710750?backUrl=%2F04%2F11

bu6mmoreka [{OK
https://lesson.academy-
content.myschool.edu.ru/lesson/6545ec44-
34¢5-4316-826b-
a648d7d6fef7?backUrl=%2F04%2F11

bubmmoreka [JOK
https://lesson.academy-
content.myschool.edu.ru/lesson/2390b83e-
a935-4¢96-bd3a-
25126d9¢1139?backUrl=%2F04%2F11



https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/e7ff8162-0d4d-40f8-b9f7-422c3e710750?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/6545ec44-34c5-43f6-826b-a648d7d6fef7?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11
https://lesson.academy-content.myschool.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139?backUrl=%2F04%2F11

22

23

24

25

26

KHCIIOPOJa, cephl, pocdopa
U YIJIepoJia)

XUMHUYECKUE CBOWCTBA
TaJIOTEHOB, CEPBI U X
COeTMHEHUN

XUMHUYECKHE CBOMCTBA
a3ora, Gocdopa u ux
COCIMHEHUI

XUMHYECKHE CBOMCTBA
yIyiepoJia, KpeMHUS U UX
COeTUHEHUN

[IpumeneHue BaxHEUIINX
HEMETAJJIOB U UX
COeIMHEHUN

O000meHre 1
CUCTEMAaTH3aInsI 3HaHUH 110
teMe «HemeTamisly.
Brraucnenus mo
YpPaBHEHUSIM XUMHUYECKHUX
peakuui u
TEPMOXUMHUUYECKHE PACUETHI

27

[IpakTruueckas padota Ne 3.
«Pemenue
SKCIEPUMEHTAJIbHBIX 337124
o TeMe "HemeTaimisl'"»

28

KoHnTtponbHas paboTta mo
TemaMm «MeTamnsy 1
«Hemeramibny



Heopranunueckue u
OpraHUYECKUE KUCIIOTHI.

bu6mmorexa [IOK
https://lesson.academy-

29 Heopraumseckie i 1 content.myschool.edu.ru/lesson/35¢2be59-
f1¢6-46¢6-910c¢-
OPTAHIHCCKHIE OCHOBARMA 46a0576d69242backUrl=%2F04%2F1 1
AmdoTtepHbIe
HEOpraHMYEeCKHe 1 brbmmotexa LIOK
https://lesson.academy-
OpraHUYECKUE COCTMHCHHUS.
30 CeHeTHHeCKAS CBASE 1 content.myschool.edu.ru/lesson/46b429¢4-
931c-43fb-a2ba-
HEOPTAHMACCIHX 1 be9eObbeddef?backUrl=%2F04%2F 11
OpPTaHUYECKUX BEIIECTB
Poinb xumuu B oOecrieueHUN
JKOJIOTHYECKOH,
31 SHEPreTUYECKON U MUIEBON 1
0€30MMacHOCTH, Pa3BUTUHI
MEIULIUHBI
[IpencraBiaenus 06 oOmMUX Bubmuoreka [JOK
Hay4HBIX IPUHIIMIIAX https://lesson.academy-
32 MIPOMBIIIIEHHOTO 1 content.myschool.edu.ru/lesson/f5999557-
MOJTYYEHHS BaXKHENIINX 18c8-4853-83a0-
BEIECTB 588b1f830407a?backUrl=%2F04%2F11
Bubnuorexa [JOK
q https://lesson.academy-
€JI0BEK B MUPE BEIIECTB U
33 MaTEpHATOB 1 content.myschool.edu.ru/lesson/acd826¢f-
ba2d-49db-b216-
ef7¢26a84728?backUrl=%2F04%2F11
34 XuMHUS U 3J0pPOBBE 1
YyeJoBeKa
OBIIEE KOJIMYECTBO YACOB 34
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I10 ITPOTPAMME




IMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJTACC

Kon
NpoBepsieMoro
pe3yJbTara

1

1.1

1.2

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o0mero 06pa3oBaHus

Teopernueckre OCHOBBI OPraHU4ECKON XUMHH

CdopMUpPOBAaHHOCTH MPEACTABICHUNH O XHMHYECKOW COCTaBJISIOMIEH
€CTECTBEHHOHAYYHOW KapTUHBl MHpA, POJM XUMUU B TIO3HAHUU
SBIIGHUH TIPUPOIBI, B (POPMHUPOBAHUHM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (YHKIMOHAIBHOM TpPaMOTHOCTH, HEOOXOIUMON IS
pelieHus] MPAKTUYECKUX 3a7ad M OKOJOTHYECKH OOOCHOBAHHOTO

OTHOIIEHUS K CBOEMY 3JI0POBBIO U IPUPOIHOM cpesie

Bnagenue cucremMoil XMMUYECKMX 3HAaHHMM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATraloIIue IIOHATHS (Monekyna, BaJICHTHOCTD,
3IEKTPOOTPHUIIATEIbHOCTh, CTENEHb OKHUCIEHHUS, XUMHUYECKasi CBS3b,
MOJIb, MOJISIDHAsE Macca, MOJSPHBIA OOBEM, YIJIEPOJHBIA CKEJET,
(yHKIMOHAJbHAS ~ TpyNma,  paauKal, HU30MepHus, H30MEpHI,
TOMOJIOTUYECKUM PsZl, TOMOJIOTH, VYTJIEBOJOPOAbI, KHUCIOPOA- H
a30TcofiepKalllie COSAUHEHUs, OWOJIOTMYECKHM AaKTHBHBIC BEIIECTBA
(yrneBompl, KHUpHI, OENKH), MOHOMEp, MOJUMEp, CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYJIAPHBIE COEAMHEHUS); TEOPUHU € 3aKOHBI (Teopus
XMMHUYECKOIO CTPOEHMsI opraHudeckux Bemects A.M. Bbyrtieposa),
3aKOHOMEPHOCTH, CUMBOJIMYECKUU SI3BIK XUMUH, (HAKTOIOTHYECKHE
CBEJICHWS O CBOWCTBAaX, COCTaBe, IIOJYYEHUH U OE30MacCHOM
WCIIOJIb30BAHUM  BAKHEHIIMX HEOPraHWMYECKHMX W  OPTaHHYECKHX

BELIECTB B OBITY M MPAKTUYECKOM NEATEIBHOCTH YEIOBEKa

1.3

1.4

ChopMuUpOBaHHOCTh YMEHHUH BBIABIATH XapaKTEPHBIE IPH3HAKH
MOHATUM,  YCTAaHABIMBATb  MX  B3aWMOCBS3b,  HCIIOJIb30BaTh
COOTBETCTBYIOIIME IIOHATHSA IIPU OINKMCAHUM COCTaBa, CTPOCHUSA U

npeBpameHI/Iﬁ OpTraHUYCCKUX COeUHEHUI

c(hOpPMUPOBAHHOCTh YMEHUN HCIIOJIb30BATh XUMHUYECKYI) CHUMBOJIUKY
JUISS COCTaBIICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEéPHYTOM,
COKpaméHHONW) (QOopMyn OpraHWYeCKHX BEIIECTB H ypaBHEHUH
XUMHYECKHUX PEAKIIMH, U3TOTABIUBATH MOJEIIN MOJIEKYJI OPTaHUIECKUX
BEIICCTB Ui MJUTIOCTPAIMU MX XUMHYECKOTO M MPOCTPaHCTBEHHOTO

CTPOCHUA




1.5

1.5

1.6

2.1

ChopMUpOBAaHHOCTP ~YMEHHUW  YCTaHABJIMBATh  MPUHAJICKHOCTH
M3YUYEHHBIX OPraHMYECKUX BEHIECTB IO HX COCTaBY M CTPOCHHUIO K
onpenenéHHOMY Kilaccy (Tpymrme) COeAMHEHHH  (yIJIeBOJOPOIbI,
KHCJIOPOJT M a30TCOJEpKallle COEIMHEHHUS, BBICOKOMOJIEKYJISIPHBIC
COCIUHEeHMs), JaBaTh MM  Ha3BaHUSA IO  CHCTEMaTH4YeCKOU

nomenkiarype (IUPAC)

ChopmMupoBaHHOCTH YMEHHUS ONPEACISATh BUIBI XUMUYECCKOW CBSI3H B

OpPraHUYECKUX COEAMHEHUAX (OAMHAPHBIE U KPATHbIE)

ChopMUpOBaHHOCTb ~ YMEHHSI TPUMEHSTH: TIOJIOXKEHUS  TEOPHH
CTpOeHHUsl opranuueckux BemiectB A.M. BytnepoBa nist oObscHEeHHS
3aBHCHUMOCTH CBOMCTB BEIECTB OT MX COCTaBa U CTPOECHUS; 3aKOH

COXpPaHCHHUA MACChI BCIICCTB

yl"JIeBOI[OpOI[BI. KI/ICJ'IOpO,Z[COI[Cp)I(aH_II/Ie n a30TCoACpIKAINC

OpraHn4€CKUeC COCINHCHU. BBICOKOMOJ'IGKy.]'IHpHBIC COCAMHCHUS

ChopmupoBaHHOCT, YMEHUH TPUBOAUTH TpPUBUAIbHBIE Ha3BaAHUS
OTJENbHBIX OPraHMYECKHUX BEIIECTB (STWJICH, MPOMMIEH, alleTUJICH,
ATUIICHTIIUKONb, TIHIEpPUH, (eHon, Qopmanbaerun, ameranbIaerui,
MypaBbUHAs KHCJIOTA, YKCYCHash KHUCJIOTa, OJICMHOBAas KHUCJIOTA,
CTeapuHOBasl KHUCIJIOTa, TJIIOKO3a, (PpyKTO3a, Kpaxmal, IeJIIi03a,

JIALMH)

2.2

23

24

ChopMHUpPOBAaHHOCT yMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHUE,
¢u3HYecKne M XUMUYECKHUE CBOWCTBA THUIHYHBIX MPEICTAaBUTEICH
pa3IMuYHBIX KJIACCOB OPraHUYECKUX BEIIeCTB (METaH, 9TaH, JITHUJICH,
MpOMNWJIeH, aleTuieH, OytamueH-1,3, metunOyraauen-1,3, OeHzomn,
METaHOJI, 3TAHOJ, ATUJICHTIUKOJb, TJIHICPUH, (EHOJI, aleTalbIeTH I,
MypaBbHMHAs M YKCyCHasi KHCJIOTBI, TJIOKO3a, KpaxmaJj, IeJUTI0JI03a,

aMUHOYKCYCHasl KUCJIOTa)

ChopmupoBaHHOCTH yMEHHSI WILTIOCTPUPOBATh TEHETUYECKYIO CBS3b
MEXIy  TUINUYHBIMM  TPEACTABUTEISIMU  PA3IMUHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB YPABHEHUSIMH COOTBETCTBYIOUINX XUMHUYECKHUX
peaxiuil ¢ UCIOJIb30BaHUEM CTPYKTYPHBIX (hopMy

CdopmupoBaHHOCTH YMEHHUS XapaKTepu30BaTh UCTOYHUKHU
YTIIEBOJOPOIHOTO CHIPhs (He()Th, TPUPOIHBIN Ta3, Yroib), CIOCOOBI UX

nepepaboTKU U MPAKTUYECKOE IPUMEHEHHE ITPOTYKTOB I1€pepadOTKU

3.1

XUMUS U KU3Hb. PacuéThl

CdhopmupoBaHHOCTH YMEHUH BIIAJETh CUCTEMOW 3HAHUN 00 OCHOBHBIX

MCTOAAax HAYYHOT'O IMO3HAaHHA, UCIIOJB3YEMBIX B XUMUU MIPU U3YUCHUHN



3.2

3.3

BEIIECTB W XUMHUYECKUX SBJICHUN (HAOMIOIEHHME, W3MEpPEHHE,
AKCIIEPUMEHT, MOJEJIMPOBAHUE), HUCIIOIb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUA I TPUHIATHS PEHIeHM B KOHKPETHBIX

KU3HCHHBIX CUTyallusiaX, CBA3AaHHBIX C BEIIECTBAMU U UX IIPUMCHCHUEM

ChopmupoBaHHOCT, yMEHHI COONMIOATh TpaBHIA TOJIB30BAHUS
XUMHUYECKON mMocynoil u 1abopaTOpHBIM 00OpPYIOBaHHEM, a TaKXKe
npaBuja oOpalieHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSIMHU

110 BBIINIOJIHCHUIO Ha60paTOpHI>IX XUMHWYCCKUX OIIBITOB

CdhopmupoBaHHOCTH YMEHUI TUIAHUPOBATH U BBIIIOJHATh XHMHUYSCKUAN
HKCHEPUMEHT (MPEBPALICHUs] OPTaHNYECKUX BEILECTB MPU HarpeBaHUM,
MOJTyYeHHE STUJIEHA U U3yUYEHHE ero CBOWCTB, KAUECTBEHHBIE PEaKIUH
OpraHMYEeCKUX BELIECTB, JEHATypalus OEJIKOB IpU HarpeBaHHH,
LIBCTHBIC pPCAKIUU 6CJ'IKOB) B COOTBCTCTBHMU C IIpaBUJIaMU TCXHHUKH
0e30macHOCTH MpH OOpallleHMH C BELIECTBAMU U JIa0OPaTOPHBIM
000pyIOBaHUEM; IPE/ICTaBIAT PE3yNIBTATHI XHMHYECKOTO
JKCTIEpUMEHTa B (OpPME 3amicH YPaBHEHHH COOTBETCTBYIOIIUX

peakiuii 1 GOpMyYITUPOBATEH BHIBOJIBI HA OCHOBE ITHX PE3yJIhbTaTOB

34

3.5

ChopmupoBaHHOCTH YMEHHM MPOBOINUTEH BHIYUCICHUS M0 XUMUYECKUM
ypaBHEHUsAM (Macchl, 00bEMa, KOJIMYECTBA MCXOJIHOTO BEIIECTBA WU
MPOJYKTa PEaKkiliu 10 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY OJHOTO
13 UCXOJHBIX BEUIECTB WM NPOAYKTOB PEAKIIN)

CdopmupoBaHHOCTH YMEHUM KPUTUYECKH aHAJIN3UPOBATh
XUMUYECKYI0 WH(GOPMAIUIO, TOMy4aeMyl W3 Pa3HBIX HCTOYHHKOB

(cpeactBa MaccoBoii nH(popmaluu, cetb IHTEpHET U Apyrue)

3.6

11 KUIACC

Kon
NpoBepsieMoro

ChopMUpOBaHHOCTH yYMEHHH COOJIOATh TpaBUa AKOJIOTHYECKU
1[eJIECO00Pa3HOr0 IMOBEIEHHUsI B OBITY W TPYNOBOH JESITEIBHOCTH B
LEISIX COXPAaHEHUS CBOEro 370pOBbS U OKpYXKAlOIIEW NpHUPOJHON
Cpelpl, OCO3HAaBaThb OMACHOCTb BO3JCHCTBUS HA JKUBBIE OPraHHU3MBI
OINIpENENEHHBIX OPraHNYECKUX BEIIECTB, TOHUMas CMBICI IOKa3aTels
I[IAK (upenenbHO JAONMYCTUMON  KOHIIEHTpAlMM), MOSICHATh Ha
IpUMepax crnocoObl YMEHBIIEHHUS U MPEIOTBPALLIEHUS UX BPEIHOIO

BO3JCHCTBUS Ha OpTraHu3M YCJIOBCKaA

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMBbI CpeIHero o01ero 0opa3oBaHus



pe3yJibTara
1

1.1

1.2

1.3

1.4

1.5

1.6

TCOpCTI/I‘-ICCKI/Ie OCHOBBI XUMHH

Bnanenne cucremMoil XMMHMYECKMX 3HAHUM, KOTOpPAs BKIIKOYAECT:
OCHOBOIIOJIATAIOLME  TMOHSTUS  (XUMHYECKHH  DJIEMEHT,  aToM,
3JIEKTpOHHAs 000JI0YKa aToMa, S-, p-, d-3JIEKTPOHHBIE OPOUTATTN aTOMOB,
WOH, MOJIEKYyJla, BAJEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTb, CTENEHb
OKHCIICHHSI, XMMUYECKas CBA3b, MOIIb, MOJISIpHAsh Macca, MOJISIPHBIN
00BbEM, KpUCTAJUIMYECKas peHIETKa, TUIBl XUMHUYECKUX peaKuuit
(OKHCITUTENIBPHO-BOCCTAHOBUTENIBHBIE, 9K30- M SHIOTEPMHUYECKHE,
peaxkiu HOHHOTO OOMEHA), pacTBOp, SJIEKTPOJUTHI, HEIIEKTPOJIMTHI,
JJEKTPOJIUTUYECKAsT ~ JTUCCOLIMALINSA, OKUCIUTENb, BOCCTAHOBUTEIND,
CKOpPOCTh XMMHUYECKOW pEaKlMu, XUMUYECKOE PAaBHOBECHE), TEOPUU U
3aKOHBI (TEOpHsS DJIEKTPOJUTHYECKOW aucconuanuu, llepuoamueckuii
3akoH [[.M. MeHnneneeBa, 3aKOH COXpaHEHHsI MACChl), 3aKOHOMEPHOCTH,
CUMBOJIMUECKUH SI3bIK XUMHH, (PAaKTOIOTUUYECKUE CBEICHUS O CBOMCTBAX,
coCTaBe, TMOMYYEeHHMH U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINX
HEOPraHUYECKUX BEIIECTB B OBITY M MNPAKTUYECKOW N1EATEIHHOCTH

YCJIOBCKa

CdopMHpOBaHHOCT, YMEHHUH BBISBISATH XapaKTepHblE MpPHU3HAKU U
B3aUMOCBSI3b W3YYECHHBIX IIOHATHUM, IHPUMEHATH COOTBETCTBYIOILIUE
IOHATUSA IIPU OINHUCAHUM CTPOCHUS U CBOMCTB HEOPraHUYECKHUX
BEUICCTB M MX IPEBPAILCHUN; BBIABIATH B3aHMOCBSA3b XMMHYECKHX
3HAHUU c MOHATUAMHU u [IPEACTABICHUAMU ApYyrux

CCTCCTBCHHOHAYYHBIX IPEIAMCTOB

Bnagenue OCHOBHBIMH METOJAMH HAy4YHOTO IIO3HAHMUS BELIECTB U
XUMHUYECKHX sIBIICHUH (HAOMIOJeHWE, W3MEpPEeHHue, JKCICPHUMEHT,

MOI[GJ'II/IpOBaHI/Ie)

CpopMHUpPOBAHHOCTh yYMEHUHN ONpEEsATh BaJEHTHOCTh M CTENEHBb
OKHCJICHUS XMMHUYECKUX DJJEMEHTOB B COCIUHEHUAX PA3IUYHOIO
COCTaBa, BHJ  XUMHUYECKOM CBsS3M  (KOBAJICHTHAasl, HWOHHAs,
MeTaJuIMuecKasi, BOJIOPOJIHAsI) B COCIMHEHMSIX, THI KPUCTAILTUYECKON
pEmIETKH KOHKPETHOTO BeIlecTBa (aTOMHAs, MOJEKYJspHas, UOHHAs,

MeTayuTnIecKas)

CdopMupoBaHHOCT, YMEHUN OMPEAENATh XapaKTep CPeabl B BOTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHHUN

ChopmupoBaHHOCTE ~ YMEHHUS  KJIacCU(UIUPOBATH  XUMHUYECKUE

peakuuu Mo pa3iIuyHbIM MPU3HAKAM (YHCIy M COCTaBY Pearupyrouux

BEIIECTB, TEIIOBOMY OJ((}EKTy peakiuu, W3MEHEHHUIO CTereHel



1.7

OKHUCJIGHUS ~ DJIEMEHTOB,  OOpaTUMOCTHM  peakUud,  Y4YacTHIO

Karajaus3aTopa)

ChopMHUpPOBAaHHOCTL YMEHHH COCTaBISATh ypaBHEHUS  PEaKIU
Pa3JIMYHBIX THUIIOB, IIOJHBIE M COKpAUICHHBIE YPABHEHUS pPEaKLUU
MOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, PU KOTOPBIX 3TH PEAKIIMH UIYT

IO KOHIIa

1.8

1.9

1.10

2.1

2.2

23

CdopmupoBaHHOCT, YMEHUH MPOBOJUTH PEAKIUU, MOITBEPKIAIOIINE
KayeCTBEHHBI COCTAaB  PAa3IMYHBIX HEOPraHUYECKUX  BEIECTB,
pacro3HaBaTh OMBITHBIM ITyTEM HOHBI, MPUCYTCTBYIOIIME B BOJHBIX

pacTBOpax HECOPraHMICCKUX BCUICCTB

CpopMHUpPOBAaHHOCTL YMEHUN PACKPBIBATH CYLIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIIBHBIX peaxkuun IOCPEACTBOM COCTaBJICHUS

QJICKTPOHHOI'O OajaHca 3THX peaKuHﬁ

C(bOpMHpOBaHHOCTB YMeHI/Iﬁ OOBSICHATh 3aBHUCHUMOCTh CKOpPOCTH

XUMHUYECKON peakIMU OT pa3iINdHbIX (JaKTOPOB

ChopMupoBaHHOCTb yMEHUH  OOBACHATH  XapakTep CMELICHHUs
XMMHUYECKOIO PaBHOBECHUS B 3aBUCHMMOCTH OT BHEIIHErO BO3JEHCTBUSA

(mpunmun Jle [latensbe)
OO6miast 1 HEOpraHUYECKask XUMUS

CpopMHUpOBaHHOCThL YMEHHI pacKpbiBaTh cMbICT [lepuogudeckoro
3aKOHa JA.N. Menneneena u JEMOHCTPHUPOBATh €ro
CUCTEeMATHU3HUPYIONIYI0, OOBSACHUTEIbHYID W  MPOTHOCTUYECKYIO
byHKIUHA

CdopmMupoBaHHOCTh YMEHUH XapaKTepU30BaTh AIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKHX 3JeMeHTOB 1—4 mnepuonos Ilepuonnueckoi
cucTeMbl XxuMuueckux diemeHToB J[.M. MeHneneeBa, HCHOIb3YyS
HNOHATUSA «S-, p-, d-dJEKTPOHHBIE OpOUTANM», «IHEPreTUUYECKUE
YpOBHU»,  OOBSCHATH  3aKOHOMEPHOCTH  HM3MEHEHHsI  CBOMCTB
XUMHUYECKHUX DJIEMEHTOB M WX COEAMHEHHUU MO MepHoJaM M TpyImam

[Iepnoanueckoii cucteMsl XuMu4ecKux 3s1eMeHToB [[.1. MenaeneeBa

CdopmupoBaHHOCT, YMEHUH XapaKTepHu3oBaTh (ONUCHIBATH) OOIIUE
XMMHUYECKHE CBOMCTBA HEOPraHMYECKUX BEILECTB Pa3IMYHbIX KJIACCOB,
NOJATBEP)KJaTh  CYIIECTBOBAHME  TI'E€HETHUYECKOM  CBSI3U  MEXIY
HEOPraHWYECKUMHU  BEHIECTBAMM € IIOMOLIBKO  ypaBHEHUH

COOTBECTCTBYIOIINX XUMHUYCCKUX pCaKHI/Iﬁ

24

CdopmMupoBaHHOCTh ~ YMEHUH  yCTaHABIMBATH  MPUHAMJIEKHOCTH

HEOPraHN4YC€CKUX BEIICCTB IIO0O HMX COCTaBy K OHpe,I[eJ'IéHHOMy KJIacCy



2.5

2.6

(rpymnre) coeMHEHUN (MPOCThIE BELIECTBA — METAJUIBI U HEMETAJLIbl,

OKCHUJbI, OCHOBAaHUA, KUCJIOTHI, aM(I)OTepHBIC TUAPOKCUBI, CO.III/I)

ChopMupoBaHHOCTh YMEHUH MCIOJIB30BaTh XMMUYECKYI CHUMBOJIMKY
JUIs  cocTaBleHHs (OpMyJ BEIIECTB M YPaBHEHUH XUMHYECKHX
peakuuii, cuctemarnueckyro HomeHkinarypy (IUPAC) u tpuBuaibHble
Ha3BaHMUs OTHEJIbHBIX HEOPraHMYeCKUX BeLeCTB (yrapHblil ras,
YIJEKUCHIbIA ra3, aMMMaK, TaméHasi W3BECTb, Herami€Hasi H3BECTb,

MUTHEBASI COJIA, TUPUT U JPYTHE)

CdopmupoBaHHOCT, YMEHUH XapaKTepHu30BaTh (ONUCHIBaTH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHMUYECKUX BEILECTB Pa3INYHBIX KJIACCOB,
NOJATBEPXKJaTh  CYIIECTBOBAHWE  TIE€HETHYECKOM  CBSI3M  MEXIy
HEOPraHWYECKUMHU  BEHIeCTBAMM  C  IIOMOUIbIO  ypaBHEHUN

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHI/II‘/’I

2.7

2.8

CopMHUpOBAaHHOCTh YMEHUH TUTAHUPOBATH U BBITIOTHATH XUMHUYECKUN
HKCMEPUMEHT (pa3lIo’KeHHE NEePOKCHIA BOAOPOAA B MPHCYTCTBUU
KaTaJau3aTopa, ONpPEIEICHUE Cpeabl PaCTBOPOB BEIHIECTB C MOMOUIBIO
YHUBEPCAJIHOTO HMHIMKATOpa, BIHMSHUE pa3IM4YHBIX (HAKTOPOB Ha
CKOPOCTb ~XMMHYECKOH pEakUuH, peakIud HOHHOTO OOMEHa,
KayeCTBEHHbIE PEaKIUH Ha CyIb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHMs, pELICHHE HKCIEPUMEHTAIbHBIX 33Jay [0 TeMaMm
«Metamnb» u «Hemeranis») B COOTBETCTBUU € MPAaBUIAMU TEXHUKU
0e30MmacHOCTH TpU OOpalleHHH C BeUIeCTBaMM U J1abOpaTOpHBIM
O60pyI[OBaHI/IeM; MMpEaACTaBJIATh PE3yJIbTaThl XUMHNYCCKOI'O
JKCHepuMeHTa B (opMe 3amiCH YPaBHEHUHl COOTBETCTBYIOIIUX

peakuuii 1 GopMyIUpOBaTH BBIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB

ChopmupoBaHHOCT, YMEHHI COONIONATh TMpaBWIA IOJTH30BAHUS
XUMHUYECKOH TOCYZ0oH M Ja00OpaTOpPHBIM O0OpyIOBaHHEM, a TaKXKe
npaBwiia OOpaIIeHusl ¢ BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKITUSIMU

11O BBIITOJIHCHUTIO J'Ia60paTOpHI)IX XUMHNYECCKUX OIIBITOB

2.9

CdopMupoBaHHOCTH YMEHHI XapaKkTepHU30BaATh XUMHYECKHE
IPOLECCHI, JEKaAIIHEe B OCHOBE MPOMBIIUIEHHOTO MOJXYYEHHUsS] CEpHOM
KHUCJIOTHI, aMMHaKa, a Takke cHOpPMHUPOBAHHOCTH MpEACTaBIEHUI 00
Oo0IMX HAyYHBIX TMPUHIUIAX W  OKOJOTUYECKHX MpobdiieMax

XUMHYECKOI'0O IMTPOMU3BOJACTBA

XUMHS U KU3Hb. PacyéThl

3.1

CpopMHUpPOBAHHOCTh TPEJICTABICHUN O XWMHUYECKOW COCTaBIISIONIEH

eCTCCTBeHHOHay‘{HOﬁ KapTUHbBl MHpa, PO XUMHU B TIO3HAHUU



3.2

SBJIEHUN TPUPOJBl, B (QOPMUPOBAHUU MBILUIEHUS U KYyJIbTYpbl
JUYHOCTH, €€ (YHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOIUMOW s
pelieHns NPaKTHYECKHUX 3aJad U DKOJOTHYeCKH OOOCHOBaHHOIO
OTHOLLIEHUS K CBOEMY 3J10POBBIO U IIPUPOJIHON cpene

ChopmMupoBaHHOCTD YMEHUU KPUTHYECKH aHAJIN3UPOBAThH
XUMHUYECKYI0 HH(POpPMAIUIO, TMOIy4aeMyl U3 pa3HbIX HCTOYHUKOB

(cpencTBa MaccoBOMf KOMMYHMKAIIUH, ceTh VIHTEpHET U ApyTue)
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3.5

CdopmupoBaHHOCT, yMEHMH COONMIOJATh TpaBUia SKOJIOTUYECKU
1enecoo0pa3Horo MoBeNeHUsT B OBITY W TPYAOBOW JEATEIBHOCTH B
LENAX COXPAaHEHUS CBOErO 3J0pOBbS M OKpYXaroUleW NpUPOIHON
Cpelibl

Oco3HaBaTh OITIACHOCTD BO3ICHUCTBUSI Ha  JXUBBIC OpraHu3Mbl
OHpe,I[eJIéHHLIX BCIICCTB, ITIOHKMMAas CMBICII I1I0Ka3aTCJIsd HI[K, IIOACHATH
Ha IpuMepax CITOCOOBI YMCHBIICHUS U MMPEAOTBPALICHUA UX BPCIAHOI'O

BOS}ICﬁCTBI/IfI Ha OpraHu3M 4€JI0BCKa

ChopMUPOBAaHHOCTh ~ YMEHHH  MPOBOJUTH  BBIYHCICHHA  C
UCIIOJIb30BAHUEM TOHSATHS «MaccoBas 0N BEIIECTBA B PacTBOPE»,
O00BEMHBIX OTHOILEGHUH Ta30B IMPH XUMHUYECKUX PEAKLIHUSAX, MaCChI
BCIIECTBA HJIU O6’béMa ra3oB IO HU3BCCTHOMY KOJIMYCCTBY BCIHICCTBA,
Macce WiH 00bEMY OTHOrO M3 y4YacTBYIOIIMX B PEaKIMU BEIIECTB,
TEIIoBOTO A (deKTa peakiuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChI

BCIICCTB, MPCBPAIICHUA U COXPAHCHUSA SHCPIrUun



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

10 KJTACC

Kon
1

1.1

1.2

IIpoBepsieMblii JJIEeMEHT COACPKAHUSA

TeopeTnueckrne OCHOBBI OPraHU4ECKON XUMHUHU

[IpenmeTr opraHMueckod XUMHH: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAUEHUE B
MOJyYEHUU HOBBIX BELIECTB M MaTepUAIOB. TeopHs CTPOEHUS OpPraHUYECKUX

coequHennii A.M. byTtiepoBa, €€ OCHOBHBIE MOJIOKEHUS

CrpykrypHble (GOpPMYJBl OpPraHUYECKUX BEIIECTB. [ OMOJIOTHS, H30MEpHUS.
XuMudeckasi CBA3b B OPraHUYECKUX COCOUHECHMSIX — OIUHAPHBIE M KpaTHbBIE

cBs3u. [IpencrasieHue o KiaccuuKaIMy OPraHUuIeCKIX BEIICCTB

1.3

2.1

HomeHnknarypa opraHMYecKuX COEAMHEHHUH (cucTemMaThdeckas) U TpUBUAJIbHBIE
Ha3BaHUS Ba)KHEHIITNX HpGI[CTaBI/ITeHeﬁ KJIaCCOB OPraHUYCCKUX BCHICCTB
Yri1eBo10pObI

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUM psaa. MeTaH U 3TaH — IpoCTenIne
MPEJICTABUTEIM alTKaHOB: (DU3MYECKHEe H XUMUYECKHUE CBOWCTBA (peakiuu

3aMCIICHUA U I‘OpeHI/IH), HaxXO0KACHUC B IPHUPOAC, MMOJTYYCHHUEC U IPUMCHCHHUC

2.2

23
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2.5

2.6

AJKeHBI: COCTaB U CTPOECHHUE, 'OMOJIOTMUECKHUH psf. DTWIEH M NPONWIEH —
IPOCTEHIINE TNPEACTaBUTEIN AIKEHOB: (U3MUECKHME U XUMHUECKHE CBOMCTBa
(peakuuu TMIPUPOBAHUS, TaJlOTEHUPOBAHUS, THUApATAllUM, OKHUCIEHUS U

HOJII/IMepI/I3aIII/II/I), MOJIYUYCHHEC U ITPUMCHCHUC

Ankanuensl: Oytaauen-1,3 u wmetunOyramueH-1,3: cTpoeHHe, BaKHEUIITHE
XUMUYECKHE CBOMCTBA (peakius moaumepusanun). [looydeHne CHHTETHYECKOTO

Kay4dyKa U PE3UHBI

AJKHHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS, TOMOJIOTHYECKUN psANl. AICTHICH —
MPOCTEHIINK TPEICTAaBUTENIb AJIKHHOB: COCTaB, CTpOCHHE, (U3HUECKUe U
XUMUYECKHE CBOMCTBA (peaKIMy TUAPUPOBAHUS, TAIOTCHUPOBAHUS, THIpaTAIUH,

TOpPEeHMsI ), TOJyuYeHUe U IPUMEHEHHE

Apenbl. benszon: cocraB, cTpoeHue, (u3MUeCKHMEe M XHMHUYECKHE CBOICTBa
(peakuuy raJoreHupoBaHUs U HUTPOBAHUS ), OJyYeHHE U IpUMeHeHue. Tomyor:
COCTaB, CTpoeHHe, (U3MYecKHe W XUMHYECKHEe CBOHCTBa  (peakuuu
TaJIOTEHUPOBAHUSA W HUTPOBAHUs), TMOJIY4YEHHE M TMPUMEHEHHE. TOKCHYHOCTh
apeHoB. ['eHeTHueckasi CBSI3b MEXAY YIJIEBOJOPOJAMH, MPUHAICKAIIUMUA K

Pa3IMYHBIM KJ1acCaM

[Ipupoanbie HCTOUHUKH YIIIeBOAOPOA0B. [IpupoaHblil ra3 u nonyTHble HEPTIHbIE




3.1

3.2
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3.5

3.6

4.1

ra3el. Hedtp 1 e€ mpoucxoxaenue. CriocoOsl mepepaboTKu HEPTH: MEPEroHKa,
KPEKHUHT (TepMHUYECKHM, KaTaTuTHYeCKHii), muponus. [IpoaykTel mepepaboTKu
He(pTH, UX NPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITYy. KamMeHHBI yroms u

MIPOJIYKTHI €r0 TepepaboTKu
Kucnopoacoaeprkarue opraHU4eCKue COSTHHCHUS

[IpenenvHBIE OJHOATOMHBIE CIUPTHI. METAaHOM U 3TAHOJN: CTPOCHHE, (PUINUESCKUE
U XUMHYECKHEe  CBOWCTBAa  (peakUMM C  aKTUBHBIMM  METaJUIaMu,
rajJioreHOBOJIOPOJIaMU, TOpPEHUE), MpUMEHEHHEe. BoIOpOoJHbIE CBS3U MEXKIY
MOJIEKYJIaMH COUPTOB. JI€HCTBHE METAaHOJIa U ATAaHOJA HAa OPraHU3M YEJIOBEKA.
MHoroaromMHbie CIUPTHL. ITUICHTIIMKOIb U TIUIEPUH: CTPOEHUE, (pusnueckue u
XUMHUYECKHE CBOMCTBa (B3aMMOJEHMCTBHE CO  WICJIOYHBIMM  MeETajljlaMu,
KaueCTBEHHAsl peakiusi Ha MHOIO0ATOMHBIE CIUPTHI). JleficTBME Ha OpraHu3M

YCJIOBCKaA. HpI/IMCHeHI/Ie TIIMICPHUHA U OTUJICHIJIUKOJIA

®deHoNl:  CTpOEHUE MOJEKYJbl, (U3NYECKHe U XUMHYECKHE CBOWCTBA.

Tokcuunocts penona. [lpumenenune gpenona

Anbaeruabl U KeToHbl. DOpMalibIeTul, aleTanbIerua: CTpoeHue, (PU3nIecKue u
XMMHUYECKHE CBOMCTBA (PEAKLMM OKUCIICHMSI U BOCCTAHOBJICHHS, KaUECTBEHHbIE

peaxuun), MoJiy4eHue u NpuMeHeHue

OAHOOCHOBHBIE TpeAeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbHHAs U YKCyCHas
KHUCJIOTBI: CTpOEHHUE, (PU3NIECKHE U XUMUYECKHUE CBOMCTBA (CBOMCTBA, OOITHE IS
Kllacca KHCJIOT, peakius dTepuduKalyu), TIOJIy4eHHe | IPHUMEHEHHE.
CTeapI/IHOBaﬂ " OJICMHOBAad KHCJIOTBI KaK MPCACTABUTCIIA BBICIINX Kap60HOBBIX

KHCIOT. MBla Kak COJIM BBICIITHAX Kap6OHOBI>IX KHCJIOT, X MOIOIICC ,HeﬁCTBHG

Crnoxable 3(QUpbl KaK MPOU3BOIHBIE KapOOHOBBIX KHCIOT. [MIpONN3 CIOXHBIX
a¢upoB. Kupsl. ['uaponus xupos. Ilpumenenue xupoB. buomnornyeckas poib
KHUPOB

VYraeBoasl: cOCTaB, KiaacCU(UKAIM yriaeBoJOB (MOHO-, TU- U IMOJIMCaXapuibl).
I'moko3a — mpocTteiimuii MOHOcaxapuJl: OCOOEHHOCTH CTPOEHHSI MOJIEKYJIbI,
¢u3nyeckre U XuMHUYeCcKue cBoicTBa (B3auMoaeiicteue ¢ rugpokcuiom meau(1l),
OKHCJICHHE aMMHauHbIM pacTBOpoM okcuaa cepebOpa(l), BoccraHoBneHwue,
OpOXEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE, NMpPUMEHEHHEe, OMojorudeckas
ponb. dotocunte3. PpyKTO3a Kak M30MEP IIIOKO3bl. KpaxMan u 1mesmirono3a Kak
npupoaHble noiauMmepbl. CTpoeHHME Kpaxmasla W LEeJUI0J03bl. Pu3ndeckue u

XUMUYECKHUE CBOMCTBA Kpaxmasia (TUIPOJIn3, KAUEeCTBEHHAs PEAKIIUsI C HOJIOM)
A3oTcoepKallue OpraHndecKue CoeqMHEHUs

AMHWHOKHCIOTBI Kak aM(I)OTepHBIe OpTraHU4YC€CKUC COCAWHCHUA. dusznueckue u

XHMHYECKHE CBOMCTBA aMHHOKHCIIOT (Ha IpuMEpPE FJII/II_II/IHa). buonormyeckoe



4.2

5.1

5.2

3HAYCHHUEC aMHUHOKHUCJIOT. Hel'ITI/I)ILI

benku kak mpupOIHBIE BBICOKOMOJICKYJISIpHBIE coenuHeHus. llepBuuHas,
BTOpUYHAs U TpPETUYHAs CTPyKTypa OeikoB. XHWMHUYECKHE CBONCTBA OEJIKOB:

THJIPOJIU3, ICHATYpallvsl, KAYEeCTBCHHbIE peakluy Ha OeIKu
BricokoMONEKyISIpHBIE COEAUHEHUS

OCHOBHBIE TIOHATHS XHMUH BBICOKOMOJICKYJIAPHBIX COGHHHGHHﬁI MOHOMCED,
MOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHL MOJUMCpU3allu, CPCAHAA MOJICKYJIAPpHAA
macca. OCHOBHEIC MCTOAbl CHHTC3a BbLICOKOMOJICKYJISIPHBIX COG,Z[I/IHCHI/Iﬁ —

MOJIMMEPU3ALUs U ITOJIMKOHICHC AL
OKCIEPUMEHTAIbHBIE METOIBl M3YyYEHMs] BEIIECTB W MX MPEBPALICHUMN:
O3HaKOMJIeHHE ¢ 00pa3laMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcCC,

KayuyyKoB. [loirydeHne CHHTETUYECKOrO KaydyKa U pe3UHbI
Yy

11 KJTACC

Kon
1

IIpoBepsieMblii JJIEMEHT COACPKAHUSA

Teopemqecm/le OCHOBBI XUMHNH

1.1

1.2

1.3

1.4

XUMHYECKUH d7eMeHT. ATOM. SIapo aToma, M30TOMbI. DIEKTPOHHAST 000JI0YKa.
DHEpPreTUYeCKue ypOBHU, MOAYPOBHU. ATOMHBIC OpOUTaNH, S-, p-, d-2JIEMEHTHI.
OcobeHHOCTH pacIpeesieHus] JIEKTPOHOB 110 OpOUTANIIM B aTOMax 3JIEMEHTOB

MEPBBIX YETHIPEX MEPHUOOB. DIEKTPOHHAS KOHPUTYpALIHs aTOMOB

IIepuonnueckuil 3akoH u lleproauyeckas cucreMa XUMUYECKUX 3J1eMeHTOB J[ .M.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa W Ilepuogmyeckoil CHUCTEMBI
xuMHuueckux sneMeHtoB J[.MI. MenaeneeBa ¢ COBpPEMEHHOW TEOpUEH CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XHUMHUYECKHX OJJIEMEHTOB H
o0pa3yeMbIX MMM TPOCTBIX M CIOXHBIX BEIIECTB MO TPyIIaM W MepHoJaM.
3HavyeHe NMePUOANUECKOr0 3aKOHA B Pa3BUTUU HAYKU

Crpoenne BemecTBa. XHUMHUYECKas CBs3b. BHIBl XUMHUYECKOM  CBS3U
(xoBalleHTHasi HEMOJsSIpHAs W TOJSpHAs, HOHHAs, MeTauinyeckas). VOHBI:
KaTHOHBI M aHMOHBI. MexaHn3Mbl 00pa30BaHUsI KOBAJICHTHOW XUMHUYECKOU CBSI3H

(0OMEeHHBIN M TOHOPHO-AKIENTOPHBINH). BogopoaHas cBs3b

BanentHocts. DnexkrpoorpuniateabHOCTh. CTENeHb OKUCICHUS

1.5

BemecTBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTBA. THIMbl KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTBA
BEILIECTB OT TUIMA KpUCTAUIMUecKod pemérku. IloHsaTne o aucnepcHbIX

cucremax. McTtuHHBIC U KOJILIOMJHBIC paCTBOPHEI. MaccoBas J0JI1 BE€IIECTBA B



1.6

1.7

1.8

pacTBope
Knaccudukanus Heopraunueckux coequHeHnii. HomeHkinatypa HeopraHnueckux
BEIICCTB
Xumuyeckass — peakuus.  Krnaccudukamuss ~— XMMHYECKUX — peakluil B
HEOPraHWYECKOW M OPraHUYECKOM XMMHH. 3aKOH COXPAHEHHS MacChl BEILECTB,

3dKOH COXpPaHCHHA U MPEBPALICHUA SHCPTUU ITPU XUMHUYCCKUX PCAKIHUAX

CKOpOCTL pcaKknuu, €€ 3aBUCHUMOCTD OT Pa3INYHBIX q)aKTOPOB

1.9

1.10

OObpatumble peakuuu. XuMHUYecKoe paBHOBecue. DakTOphl, BIUSIOLUIME HA

COCTOsIHME XUMHUecKoro pasHoBecus. [Ipunuun Jle [llatense

BHGKTPOJII/ITI/I"IGCKEUI Jucconuranus. CunbHBIE M Ccl1a0bIe SJICKTPOJIUTHL. Cpeﬂa
BOJHBIX paCTBOPOB BCIICCTB: KUCJIas, Heﬁ’I’paﬂLHaﬂ, 1Ieno4yHas. Peakiiuu HOHHOTO

oOMeHa
OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKITHH

HeopraHquCKaﬂ XUMUA

2.1

2.2

Hemertamnsl. [TonoxeHnre HeMeTayuioB B [leprognyecKol CUCTEME XMMHYECKUX
anementoB J[.M. MenaeneeBa u OCOOCHHOCTH CTpOCHHUsI aTOMOB. Dusnveckue
CBOWCTBA HEMETAJUIOB. AJUIOTPONHS HEMETAIIOB (HA TIpUMeEpe KUCIOPOIa, CEPHI,
docdopa u yrnepoaa)

XUMHUUECKHEe CBOMCTBA BAXKHEMIIMX HEMETalIoB (TaJOreHoB, Cepbl, a30Ta,
dbochopa, yrmepoga U KpeMHHS) U UX  COEAMHEHUH  (OKCHIOB,
KHCJIOPO/ICOIEPKAIAX ~ KUCIIOT, BOJOPOJHBIX coenuHeHwid). [IpumeHenue

BaXKHEHIINX HEMETAJLJIOB U UX COEIUHEHUN

23

24

2.5

Mertamnbl. [lonoxenue wmetamwioB B Ilepuogmdeckoil cucTeMe XHUMHYECKUX
anementoB .M. MenneneeBa. OCOOEHHOCTH CTPOEHUS JEKTPOHHBIX 000JI0YEK
aToMoB MetauioB. OOmme usndeckne cBoiicTBa MeTaiioB. CIIaBbl METaJIOB.
DJIEKTPOXUMHUYECKHUH Psil HATPSIAKEHUN METaIIOB

XWMHYECKHUE CBONCTBA BAKHEHIIMX METAJUIOB (HATPUM, KaJIMid, KaJbIUH,
MarHui, aJfOMUHUH, ITUHK, XpOM, JKeJe30, MeAb) U WX coeauHeHuid. OOmme

CTIOCOOBI TOTy4eHHUs1 MeTaiuioB. [IpuMeHeHne MeTaioB B OBITY U TEXHHKE

I'eneTtmueckas cBS3b HCOPraHNYCCKUX BCIICCTB, IIPUHAMJICIKAINUX K PA3JINYHbBIM

Kj1accaM

XUMUS U KU3Hb

3.1

3.2

Pone xuMum B oOecriedeHUH SKOJOTUYECKOW, SHEPTETHUYECKOW W TMHIICBOU
6e3OHaCHOCTI/I, paSBI/ITI/II/I MCOAUIIUHBI. HOHSITI/IC (0) Hay‘-IHBIX MeTOAdax ITO3HAHUA

BCIICCTB U XUMHNYCCKHUX peaKHI/Iﬁ

[IpencraBnenus o0 OOIIMX HAYYHBIX MPUHIHUIAX MPOMBIIUIEHHOTO MOJXYYECHUS
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BOXHEHIIMX BemecTB. UenoBEK B MHUPE BEHIECTB U MATEPHAJIOB: Ba)KHEUILIHME
CTPOUTENBHBIE MaTEpUalbl, KOHCTPYKLUMOHHBIE MaTepUalibl, KPacKH, CTEKIIO,
KEpamMuKa, MaTepualibl Uil JJIEKTPOHUKH, HAHOMATEpUAJIbl, OPraHUYECKHE U
MUHEpaJIbHBIC YI00pEHUS

XuMHusT W 3710pOBbE YEJOBEKa: IMpaBWia HCIOJIb30BAaHMUS JIEKAPCTBEHHBIX

npcriapaToB, IpaBujia 0€30IaCHOr0 MCIIOIL30BaHuUs nperaparoB OBITOBOM XMMHH

B IIOBCEIHEBHOMU KU3HU
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