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TTOACHUTENBHAS 3ATTUCKA

OcHOBY MOJAXO/I0B K pa3paboTKe MPUMEPHON paboyeill mporpam-
Mbl COO Mo XMMHH, K Ompefie/ieHUI0 O6Liedl cTpaTeruu oGydeHHs,
BOCIIUTAHUSA U PA3BUTHUSL 00YYAIOIIUXCS CPeACTBAMU y4eGHOro mpej-
MeTa «XuMus» ajas 10—11 kaaccoB Ha 6a30BOM YpPOBHE COCTaBUJIU
KoHIenTyasbHble nosokeHuss ®rOC COO o B3auMoOOGYyC/IOBJIEHHO-
CTU IeJiel, coJiepKaHUsl, pe3yJibTaTOB OO0y4YeHUs U TpeOGOBaAaHUU K
YPOBHIO NOATOTOBKHU BBINTYCKHHUKOB

B coOTBeTCTBUM C JaHHBIMHU IOJIO}KEHUSIMHU paboyas MmporpaMmma

(0{0]0) (6a30BBIi  ypOBEHbB): yCTaHaBJUBaeT  006s3a-TeJbHOE
(nHBapuaHTHOE) npejMeTHOe coZepKaHue, omnpegessgeT
KOJIMYEeCTBEHHbIE U KaYeCTBEHHbIE €r0 XapaKTEPHUCTHUKU Ha KaXKJOM
JTale U3y4YeHUd IpeJMeTa, NpeAycMaTpyUBaeT NPHUHLUMIBLI CTPYKTY-
PHUPOBAHUs COJEpXKaHHUSI U paclpejieJleHUs] ero mno KJjaccaMm, OCHOB-
HbIM pasjejaM W TeMaM Kypca; JaéT NpUMepHOe pacrpejiesieHue
y4eGHBIX 4YacoB MO TeMaTH4YeCKUM pa3jiesaM, pPeKOMeHAyeT IMpu-
MEpPHYI0 I0CJe[0BaTeJbHOCTh W3y4YeHHUs OTAeJbHBIX TEM Kypca C
y‘{éTOM MeXNnpeaAMeTHbIX W BHYTpPpUIIpeAMETHBbIX CBHBeﬁ, JIOTUKH
y4eOHOTr0 Mmpollecca, BO3pacTHBIX 0COb6eHHOoCTeH yyamuxcsa 10—
11 x/a1accoB; AaéT MeTOJUYECKYl0 HHTepnpeTalMio Iejell usyde-
HUSA NpeJiMeTa Ha YpOBHe: COBPEMEHHBIX NPHUOPUTETOB B CHCTeMe
cpefHero obiiero o6pasoBaHUs, cojepKaTeJbHONW XapaKTepUCTHKHU
IJIaHUPYeMbIX pe3y/JbTaTOB OCBOEHHUs OCHOBHOH 06pa3oBaTesbHOMH
IporpaMMbl cpefHero ob6liero o6paszoBaHus (JUYHOCTHBIX, MeTa-
NnpeAMeTHbIX, IpeJMeTHbIX), OCHOBHBIX BH/J0OB Yy4eOHO-IIO3HaBa-
TeJIbHOW JleATeJIbHOCTH yYeHHKa [0 OCBOEHMIO COJep)KaHUs Mpef-
MeTa [lo BceM HasBaHHBIM MO3ULUAM B NporpaMMme co6J0/eHa
IIpeeMCTBEHHOCTb C paboyell mnporpaMMod OCHOBHOIO 0O6Iero
o6pa3oBaHUA MO XUMUM (An9 8—9 KiaccoB o06pasoBaTesb-HbIX
opraHusanuii, 6a3oBblil YPOBEHb)®

JlaHHas nporpaMMa fBJsieTCs OpUEHTHUPOM [JIsl COCTaBJIEHUsA pa-
604YMX MPOrpaMM, aBTOPbl KOTOPBIX MOTI'YT IPEeJJIOKUTb CBOH IOAXO0[,
K CTPYKTYPUPOBAHUIO M NOC/TEeJ0BAaTEJbHOCTH HU3y4eHHS Y4eGHOro
MaTepuasia, a TaKXe CBOE BHJeHHE OTHOCUTEJbHO BO3MOXXHOCTH
BbIOOpa BapUAaTHBHOM COCTaBJAKOLIEH coJepKaHUA IpegMeTa JA0-
MOJIHUTEJIbHO K 00f13aTe/bHON (MHBapHaHTHOM) 4yacTH ero cojep-
*KaHUS

5 [IlpuMepHass pa6oyasi mporpaMMa OCHOBHOTO O6LIero o6pasoBaHUs MO
XUMHU (6a30BbIA ypoBeHb) (A1 8—9 KjaccoB 06pa3oBaTesIbHBIX Opra-
Hu3auui) (omobpeHa pelieHUeM ¢GeAepasbHOTO y4eGHO-MEeTOJUYECKOTO
o0'beJUHEHUs 0 061IeMy 06pa3oBaHuIo, mpoTokoa 3/21 ot 27 09 2021)
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OBbLUAA XAPAKTEPUCTUKA YHEBHOIO MPEAMETA «XUMWUA»

XuMuueckoe oGpa3oBaHHe, MOJIy4aeMOe BbIMTYCKHUKaMU CpeJl-
HeH IIKOJIbI, IBJIAETCA HEOTbEMJIEMOH 4YacTbi0 UX O0O6pPa30BaHHO-
ctu OHO CJIY>KUT 3aBepIIaKIIMM 3TalloM peajiM3alMu Ha COOTBET-
CTBYIOII[EM €My 6a30BOM YPOBHE KJHOUEBbIX [IEHHOCTEH, TPUCYIIUX
LIeJIOCTHOU cUCTeMe XUMHUYECKOTO 00pa3oBaHUs ITHU L€HHOCTH
KacalwTcs IMO3HaHUS 3aKOHOB MNpUpoAbl, GOPMHUPOBAHUS MUPO-
BO33peHHUs U 00lel KyJbTYpPhl YEJ0BEKA, A TaKXKe 3KOJOTUYeCKH
0GOCHOBAHHOI'0O OTHOILIEHHUS K CBOEMY 3/10POBbI0 U MPUPOAHOHN Cpe-
Ae PeanusyeTcs xuMuueckoe o6pa3oBaHHUe y4dallUXcsl cpefHel
HIKOJIbI CpeJICTBAaMU y4eOHOro npeaMeTra «XUMHUs», COAep KaHUE
U MOCTPOEHHE KOTOPOro ONpeJieJieHbl B MporpaMMe C y4€TOM CIiell-
HUPUKHU HAYKU XUMHH, eé 3HaUeHUS B MO3HAHUU NPUPOJbI U B Ma-
TepHUaJbHOMN KU3HHU OOIIECTBA, a TaKXXe C YYETOM OOIIUX Iesed U
MPUHIIMIIOB, XapaKTePU3YIIU[UX COBPEMEHHOE COCTOSHUE CHUCTEMbI
cpenHero o6imiero o6pasoBaHusa B Poccuiickout ®epepanuu Tak,
HanpuMmep, n1pu GOPMHUPOBAHUU COJlep>KaHUA mpeaMeTa «XUMUS»
YUTEHBI CJeyIoINe MOJIOKEHUS O crienudpruKe U 3HAYEHUH HAYKH
XUMUH:

6 XUMHUS KaK 3JIEMEHT CHUCTEMbl eCTEeCTBEHHBIX HAayK MrpaeT 0cCo-
Oy poJib B COBpEMEHHOM LMBW/IMW3ALHWHU, B CO3JaHUU HOBOU
6a3bpl MaTepuaIbHOU KyJbTypbl OHa BHOCHUT CBOM BKJaJ B ¢op-
MHPOBaHWE PALMOHAJBHOTO HAyYHOrO MBIILJIEHUS, B CO3JaHUE
LIeJIOCTHOTO MPEJACTaBJIEeHUs 00 OKpy»KawlleM MHpPe KaK O eJUH-
CTBe NMPUPOJBI U 4YeJIOBEKa, KoTopoe $opMHpPyeTCs B XUMHUH HaA
OCHOBe MOHMMAaHUSI BeEIIECTBEHHOTO COCTaBa OKpPY»Kawllero
MHpa, OCO3HAHUS B3aMMOCBSI3U MEXJy CTPOEHHEM BeIlEeCTB, UX
CBOMCTBAaMH W BO3MOXXHBIMU 00GJIACTSIMHU NMPUMEHEHUs

6 TecHO B3aMMOAENCTBYS C APYTMMH €CTECTBEHHBIMH HayKaMHU,
XUMHUS CTajIa HEOT'beMJIEMOH YaCThI0 MUPOBOU KyJIbTYPbl, HEOO-
XOJIUMbBIM YCJIOBUEM YCIEUIHOTO TPYJA U )KU3HH KAXKI0T0 4JeHa
o6mectBa CoBpeMeHHas XUMHUS KaK HayKa CO3UAATesbHAasA, KaK
HayKa BbICOKMX TeXHOJIOTHMH HallpaBJieHa Ha pellleHue rja06aab-
HbIX IPO6JIEM YCTOWYNBOrO PAa3BUTHUSA YeJIOBEUYECTBA — ChIpbe-
BOMU, SHEpPreTUYeCKOU, MUIEeBOH, 3KOJIOTUYEeCKOH 6e30MacHOCTH
U OXpaHbl 310POBbsI
B cootBeTcTBUU c 06mMMU nensaMu v npuHuunamu COO cogep-

*kaHne mnpeaMera «Xumus» (10—11 ksaccel, 6a30BBIH ypOBEHb
W3y4YeHUsI) OPUEHTHUPOBAHO MPEUMYILIECTBEHHO Ha OOUIEKYJIbTYP-
HYI0 TO/IFOTOBKY OOY4YalOIHXCsS, HEOOXOAUMYI UM [Js BbIPaOOTKHU
MHPOBO33pEHYECKUX OPUEHTHPOB, YCIENIHOr0 BKJIOYEHUS B KU3Hb
couuyMa, MPOAOJKEHUs] 00pa30BaHUS B Pas3/IMYHBIX 06JIACTAX, He
CBSI3aHHBIX HEMOCPEJCTBEHHO C XUMHeHn
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CocTaBJAIIMMU NpeJiMeTa «XUMUA» SABJISIOTCA Ga30Bble Kyp-
cbl — «OpraHuvyeckass xuMua» U «O0lasi © HeOpraHUYeCcKasas XU-
MUSI», OCHOBHBIM KOMIIOHEHTOM COJIepPXKaHUSI KOTOPBIX SABJISIOTCA
OCHOBbI 6a30BOM HAyKU: CUCTEMAa 3HAHUW IO HEOPraHUYEeCKON XU-
MUU (C BKJIKYEHUEM 3HAHUU M3 00Ied XUMUU) U OPTraHUYEeCKOU
xuMuu PopMUpOBaHUE JAaHHOW CHCTeMbl 3HAaHWH NpPU U3YUYEHUU
npeaMeTra ob6ecneyMBaeT BO3MOXHOCTb PAacCMOTpPEHUs BCEro MHO-
roo6pasus BeleCTB Ha OCHOBE OOIUX TOHSATUM, 3aKOHOB U TEOPUH
XUMUU

CTpyKTypa cojJiepkaHusl KypcoB — «OpraHuyeckasi XUMUSI» U
«0011as ¥ HeopraHUYecKasd XUMHUsI» cGOpMUpPOBaHa B porpaMMme
Ha OCHOBE CHCTEMHOTrO0 I0/1X0/1a K U3yYEeHUI0 YUeOHOT0o MaTepuasia
U 00yCJIOBJIEHA UCTOPUYECKH 0OOCHOBAaHHBIM Pa3BUTHEM 3HAaHUM Ha
onpeeIEHHBIX TeOpeTUYeCKUX yYpoBHAX Tak, B Kypce opraHuye-
CKOU XMMUHU BellleCTBa pacCMaTPHUBAIOTCS HA YPOBHE KJIAaCCUYECKOU
TEOPUU CTPOEHHUS OPTaHUYECKUX COeJUHEHUH, a TaKXKe Ha YPOBHE
CTEpEOXMMHUYECKHUX U 3JIEKTPOHHBIX MPEACTABJIEHUN O CTPOEHHUH
BellecTB CBeJeHUs 00 HM3y4yaeMbIX B Kypce BellleCTBaxX NAlTCS B
pasBUTUU — OT YTJIEBOJOPOJIOB JI0 CJIOKHBIX OMOJIOTUYECKU aK-
TUBHBIX COeJMHeHUH B Kypce opraHudyeckoyd XWMHUU NOJy4alOT
pasBuTHe CcHOPMUPOBAHHbIE B OCHOBHOH MIKOJIE NepBOHA4YaJIbHbIE
MpeJCTaBJEHUS O XUMHUYECKOH CBSI3M, KJIACCU(PUKAIMOHHBIX NPHU-
3HaKax BelleCTB, 3aBUCUMOCTH CBOMCTB BellleCTB OT UX CTPOEHUH,
0 XMMHUYECKOH peaKluH

[lon HOBBIM YIJIOM 3peHHUs B ImpeaMeTe «XUMHUsI» 6a30BOro
YPOBHA paccMaTpuBaeTCs HW3y4YeHHBbIH B OCHOBHOM ILIKOJIe Teope-
THYEeCKUH MaTepras U GaKTOJIOTUYECKHE CBEJIEHUSI O BeIeCTBaxX U
XUMHUUYEeCcKoN peakuuu Tak, B 4aCTHOCTH, B Kypce «0O6mas u He-
OpraHryecKasi XUMHSI» Y4allMMCsl MPeJIOCTaBJIsIeTCS BO3MOXKHOCTh
0CO3HATh 3HAYEHHEe MEePUOJUYECKOTO 3aKOHA C OOIeTEe0PeTUIECKUX
U MEeTOJOJOTUYECKHUX MO3UIUH, IJy6XKe MOHATh HCTOPUYECKOEe H3-
MeHeHMe QYHKIMA 3TOro 3aKoHa — OT 0606U[amuied A0 O6bsICHA-
Olell U NPOTHO3UPYIOLLEeN

EnuHaa cucTeMa 3HaHMM O BaKHEMIIMX BellecTBaX, UX COCTa-
Be, CTPOEHUHU, CBOWCTBAX U MPUMEHEHUH, a TaKXKe 0 XUMMHYECKUX
peakyuax, UX CyLIHOCTU U 3aKOHOMEPHOCTSX NPOTEKAHUSA J0MNO0JI-
HsieTcA B Kypcax 10 u 11 ky1accoB ajieMeHTaMHU COAep>KaHUsl, UMel0-
LIMMH KyJbTYPOJIOTUYECKUN U NPUKJIALHON XapakTep JTH 3HAHUA
CITOCOGCTBYIOT MOHMMAaHUIO0 B3aUMOCBSI3U XUMUH C J[PYTUMH HayKa-
MU, PaCKPbIBAIOT €€ poJib B NO3HaBaTeJAbHON U IpaKTHUYeCKOH Jes-
TeJIbHOCTH 4YeJI0BEKA, CIIOCOGCTBYKT BOCIHHUTAHUIO YBAXKEHHUs K MPO-
IlecCcy TBOPYECTBAa B 06GJIACTH TEOPUU U MPAKTUYECKUX MPUTOKEHUUN
XUMUH, TIOMOTAKT BbINMYCKHUKY OPUEHTHUPOBATHCS B OGLIECTBEHHO
U JJUYHOCTHO 3HAYUMBbIX NMpo6JieMax, CBA3aHHBIX C XUMHUEH, KpU-
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TUYECKH OCMBICIMBATh MHPOPMALMI0 U NMPUMEHSATb €€ JJis MOmoJ-
HEeHUsl 3HAHUM, pelleHUs] HWHTEJIEKTYaJbHbIX U 3KCIepUMEHTAJb-
HbIX MCCIe[0BaTeJbCKUX 33aJlad B LesoM cojepkaHue Y4eGHOrO
npeaMeta «XUMHUsI» JAHHOIO YPOBHS H3y4YEeHUs OPUEHTHUPOBAHO
Ha ¢opMHpOBaHUE Yy y4YallUXCsd MHPOBO33PEHUYECKON OCHOBBI JJif
MOHMMaHUsA GUI0COPCKUX HJeH, TaKUX KaK: MaTepHha/ibHOe eJIUH-
CTBO HEOPraHWYeCcKOro W OPraHUYecKoro MHpa, OOYCJIOBJIEHHOCTb
CBOMCTB BellleCTB UX COCTAaBOM M CTPOEHHEM, I103HABaeMOCTb INpPH-
POJHBIX SIBJIEHUW NYyTEM 3KCIEepUMEHTA U pelleHUs] NPOTHBOpeuYui
MeX/Jly HOBbIMU QpaKTaMU U TEOPETHYECKUMHU NpPeJNoChblJIKaMU, 0CO3-
HaHUe POJIM XMMHU B pelleHUH 3KOJIOTMYeCKHUX MpobJseM, a Takxke
npo6sieM cOepekeHUsl 3HepreTUYeCKHX PecypcoB, ChIpbs, CO3/JaHUs
HOBBIX TEXHOJIOTUN U MaTepHaoB

B niaHe pelieHusi 3aJa4 BOCIMTAHUS, Pa3BUTUSA U COLUAIU-
3alMu O0y4YalolUXcs NMPUHATbIE MPOrpaMMoOM MOJXOAbl K OIpeje-
JIEHHUI0 COJlep>KaHUsl M TOCTPOeHHs MpeJMeTa NpeayCcMaTpPUBAIOT
dopMUupoBaHUe y yyallUXCsl YHUBEPCAJbHBIX Y4eOHbIX JAeWCTBUH,
nMeLUX 6a30Boe 3HaYEHHE [JIs1 Pa3/IMYHbIX BUJOB [Jl€SITeJbHOCTH:
pelieHUsi Nmpo6GJieM, NMOHCKA, aHa/IW3a U 06pabOTKU HHopMalUHy,
HEOOXOAUMBIX JJsI IPUOOPETEHUS ONbITA MPAKTUYECKOW M HCCIe0-
BaTeJIbCKOH /JleTeJIbHOCTH, 3aHMMalolllell Ba)kHOe MeCTO B IO3Ha-
HUH XMMHU

LUEN N 3AAAYN YHEBHOIO NPEAMETA «XUMMA>

B npakTuke npenojilaBaHUs XMMHUH KaK B OCHOBHOM, Tak U B
cpe/ilHel 1IKoJle, IPHU oNpesie/leHHH CoJieprKaTeJbHOM XapaKTepH-
CTHUKH IleJlell uM3ydeHHUs INpeaMeTa HallpaBJeHHeM NepBOCTeNeH-
HOM 3HAQYMMOCTHU TPAJULHMOHHO NpU3HaéTcad GOpMHUpPOBAHHE OCHOB
XMMUYECKOH HAayKH KaK 06J1aCTH COBPeMEHHOTro eCTeCTBO3HaHMU4,
NIPaKTU4YeCKOH JleATeJbHOCTHU YeJioBeKa M KaK OJHOr'0 U3 KOMIIO-
HEHTOB MUPOBOU KyJAbTypbl C MeTOAUYECKON TOYKU 3pEeHUS TaKOU
MIOJX0/, K OllpeJieJIeHUIO lieJlel U3y4yeHUsl NpeJMeTa fABJISAETCA BIOJI-
He oNpaBJaHHBIM

CorJyiacHO JJaHHOM TOYKe 3peHUs [VIaBHBIMHU LieJIIMU U3y4YeHUSs
npeameTta «XMMUsI» B cpefHeH IIKoJe Ha 6a30BOM YpPOBHE SIBJISI-
IOTCH:

6 opMHUpOBaHUE CUCTEMbl XUMHUYECKUX 3HAHUHU Kak BakHeHlIel
COCTaBJISIOLIEH ecTeCTBEHHO-HAayYHOU KapTHHbI MHUpPA, B OCHOBE
KOTOPOH JIeXKaT KJIIoYeBble MOHATHS, (yHAAMeHTaJbHble 3aKo-
Hbl U TEOPHU XUMHH, OCBOEHUE SI3blKa HAyKH, YCBOEHHE U MOHU-
MaHHE CYUIHOCTHU [AOCTYNHBIX 0GOOIIEHUH MHPOBO33PEHYECKOTO
XapaKTepa, 03HAKOMJIEHHE C HUCTOpHUEH WX pPa3BUTHUS U CTAHOB-
JIEHUS;
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6 GopMHUpOBaHUE U PA3BUTHE MPEJCTABJIEeHUHA O Hay4YHbIX METO-
JlaX MO3HAHUSA BeleCTB U XMMUYECKUX PEaKIMHd, HeOoOGXOJAUMBIX
JUISI IPUOOpEeTEHUsI YMEHUH OpPUEHTUPOBAThLCS B MHUPE BeLIECTB
U XUMUYECKUX SIBJEHUH, UMEIIIUX MeCTO B NPUPOJie, B MpakK-
TUYECKOW U NMOBCEJHEBHOM >XHU3HU;
6 pa3BUTHE YMEHUUN U CIOCOGOB AesTEJbHOCTH, CBAI3aHHBIX C Ha-
GJI0JIeHUEM U OO0bSICHEHHEM XUMHUUYECKOTO 3KCIIepHUMEHTa, Co-
GJII0JIeHUEM MpaBUJI 6€30IacHOT0 0OpallleHUsl C BellleCTBaMU
Hapsizy ¢ aTUM cojJiep>kaTesibHasi XapaKTepUCTHUKA LieJell U 3a1a4
“3y4yeHUs mpegMeTa B NMpPoOrpaMMe YTOUYHEHa M CKOPPEKTHpPOBaHA B
COOTBETCTBHUM C HOBBIMU NPUOPUTETAMH B CHCTEME OOILIET0 Cpej-
Hero o6pa3oBaHusa CerofHA B MNpeNoJaBaHUU XUMHHU B OOJIbIIEN
CTelneHu OTHAAETCSA NpeANoYTEHHE MPAKTUYECKONW KOMIIOHEHTE CO-
Jep>XaHusA 00y4YeHUs, OPUEHTHPOBAHHON Ha MOJITOTOBKY BBIMYCKHU-
Ka WIKOJIbl, BJaJIel0llero He HabopoM 3HaHUM, a PYHKIMOHAJbHOMN
rpaMOTHOCTBIO, TO €CTh CIIOCOGAMH M YMEHHUSMH aKTHBHOIO IOJIY-
YeHHUs] 3HAaHUH U NMPUMEHEHHUS UX B peaJibHOM >KWU3HU JJIs pelleHUus
MPaKTUYeCKUX 3aJad

B 3TOM CBA3U NpH U3y4YeHUU NpeaMeTa «XUMUA» JOMHUHHUPYIO-
lee 3HaYeHUe MPUOOpeTaIOT TaKHe IeJIM U 3aa4y, KakK:

6 aflanTanus OOy4amwIIUXCsd K YCJOBHUSAM JUHAMHYHO pa3BHUBa-
oueroci Mupa, popMHUpPOBaHHE HHTEJJIEKTyaJIbHO Pa3BUTOU
JIMYHOCTH, TOTOBOM K CaM006pa3oBaHHUIO, COTPYAHUYECTBY, ca-
MOCTOSITEJIbHOMY NMPUHSTHIO TPAMOTHBIX pellleHUH B KOHKpPEeT-
HbIX >KU3HEHHBIX CUTyalMsX, CBSI3aHHBIX C BEIIECTBAMU U HX
NpUMEeHEHUEM;

6 popMupoOBaHHE y OOYYAIOUUXCA KJAKYEBbIX HABBIKOB (KJiIOYe-
BbIX KOMIIETEHIIUH), UMEIIUX YHUBEPCAJbHOE 3HAYeHUe [Jis
pa3/INYHbIX BU/OB JeSATEeJIbHOCTHU: pellleHHusA NpobJieM, OUCKA,
aHa/IU3a U 06paboTKU UHGOPMAIUU, HEOOXOAUMBIX JJIsI MPUOG-
peTeHUs OIbITA AeSTEeJbHOCTH, KOTOpasi 3aHUMAaeT BaXKHOE MeCTO
B IO3HAHUU XUMUH, A TAaKXKe [IJIs OLlEHKH C MO3UIMH 3KoJIoTHYe-
CKOM 6€30MMacCHOCTH XapaKTepa BJUSHUSA BEIeCTB U XUMHUYECKUX
MPOLIeCCOB Ha OPraHU3M 4YeJIOBeKa U MPUPOJHYIO0 CPeay;

6 pa3BUTHE I03HABATEJbHbIX HHTEPECOB, HHTE/LJIEKTyaJbHbIX U
TBOPYECKUX CIIOCOGHOCTEH 06y4alIIUXCsa: CIIOCOOGHOCTH CaMOCTO-
SITEJIbHO MPUOGpPeTaTh HOBbIE 3HAHUS 110 XUMHUU B COOTBETCTBUM C
KU3HEHHBIMHU NOTPEGHOCTSMH, HCIOJIb30BaTh COBPEMEHHbIE HH-
dopManroHHble TEXHOJOTUM JJs MOUCKA U aHaJu3a Y4eOHOU U
HAy4YHO-TONMYJISIPHOW MHPOPMALMU XUMHYECKOTO COJEpP KaHMUS;

6 dopMHUpOBaHME W pPa3BUTHE y OOYYAIOIIMXCS aACCOLUATUBHOrO
U JIOTUYECKOTO MBIIJIEHUS], HAGJII0AaTeIbHOCTH, COGPAaHHOCTH,
AKKYpaTHOCTH, KOTOPble OCOGEHHO HEOOXOAWMMBbI, B YaCTHOCTH,
MpU MJAHUPOBAHUU U MPOBEJEHUN XHUMUYECKOTO 3KCIEepPUMEHTa;
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6 BOCIHTaHHE y 06yJarouxcs Y6eJEHHOCTH B I'YMaHUCTUYECKOH
HaNpaBJEHHOCTHU XUMUH, €€ BaXKHOH POJIM B pelIeHUH IJ106ab-
HBIX PO6JIEM PalMOHAJIBHOrO NPUPO0IOJIb30BaHUS, MTONOJIHE-
HUS SHEPTETUYECKHUX PECYPCOB U COXpPAHEHUsI MPUPOJHOTO paB-
HOBECHS; 0CO3HAHUS HEOGXOJUMOCTH GEPEKHOT0 OTHOIIEHUS K
MPHUPO/JIe U CBOEMY 3JJ0POBBIO, a TAKIKE MPUOOPETEHUs ONbITA UC-
MOJIb30BAHUS MOJYYEHHBIX 3HAaHUU JJIs1 IPUHATUS PaMOTHBIX
pelleHUN B CUTYalUsIX, CBI3aHHBIX C XUMUYECKHUMH SIBJIEHUSIMU
Lesnn ¥ 337241 U3y4eHHUs NpeaMeTa «XUMHUsI» NOJTYUYHIIH MOJ-
POGHYI0 MEeTOAUYECKYI0 MHTEPIPETALHIO B paszese MporpaMMbl
«[lnaHupyeMble pe3ysbTaTbl OCBOEHHUs MpeaMeTa», 6arofaps 4emy
obecrieyeHo 4YETKOE IMpeCcTaBJeHne O TOM, KaKue 3HaHUS U YMEHHUs
HMEKT NMpsIMOe OTHOLIEHUE K peaJu3alld KOHKPETHOH Liesn

MECTO YYEBHOrO NMPEAMETA «XUMWUA>»
B YHEBHOM NJIAHE

B cucreme cpegHero o6miero o6pa3oBaHUsI «XUMHUsI», U3ydae-
Mas Ha 6a30BOM YpOBHe, IpHU3HaHa 06513aTe/IbHbIM yYeOHbIM ITpe -
METOM, BXO/ISIIUM B COCTaB NpeJiIMeTHON 06Ji1acTH «EcTecTBEeHHBbIE
HayKHU» Y4eOHbIM IIJIAHOM Ha eé n3ydeHue oTBeZeHO 70 y4yebHBIX
4yacoB, o 1 4acy B Hegenw B 10 u 11 ksaccax cOOTBETCTBEHHO
B TemMaTHuecKkoM NJIAHUPOBAHHUU YKa3aH pe3epB yuebHOTro BpeMe-
HH, KOTOpPOEe PEeKOMEHAYeTCs JAJs peaju3aliy aBTOPCKUX IMOJAXO0/0B
[0 HCIOJb30BAaHUID PAa3HO06pPas3HbIX GOpPM OpraHU3aANUU yIEOHOTO
npouecca
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TTNAHWPYEMBIE PE3YNbTATbI OCBOEHMS YYEBHOIO
TIPEAMETA «XUMAS»

®roC ycraHaBiuBaeT TPeGOBaHUSA K pe3ysjbTaTaM OCBOEHHUS 06-
YYamIIUMUCS MPOrpaMM CpefHero obinero o6pasoBaHUA (JIMYHOCT-
HBbIM, MeTanpeJMeTHBbIM M mpeAMeTHbIM) Hay4yHo-MeToauuYecKoOM
OCHOBOW /JJis pa3paboTK{ IJIaHUPYEMBIX pe3yJbTaTOB OCBOEHUs
IporpaMM cpeJiHero o6liero o6pa3oBaHUs SIBJASETCS CHUCTEMHO-Je-
ATEJbHOCTHBIN MOAXO0/I

JMMHOCTHbIE PE3YNIbTATDI

B cooTBeTcTBUH C CHUCTEMHO-AeATeJIbHOCTHBIM IIOAXOAOM B
CTPYKTYype JIMYHOCTHBIX pe3yJibTaTOB OCBOEHUS mpeaMeTa «XUMHUSI»
Ha YpPOBHE cpeaHero o6liero o6pas3oBaHHUA BblJeJeHbl ClAeAyloliue
CcOoCTaBJIAIIOLHE:

— OCO3HaHHEe O6YYaIIIMMHCT POCCUHCKON T'paXKJAaHCKOU HAEHTHY-
HOCTU — TOTOBHOCTH K CaMOPA3BUTHIO, CaMOCTOATE/JIbHOCTHU H
caMooIpe/eJIEHUIO;

— HaJIM4YHue MOTHUBALIUHU K o6yqumo;

— LleJieHanpaBJeHHOe pa3BUTHE BHYTPEHHUX YOEXJeHUH JIU4YHO-
CTY Ha OCHOBE KJIIOYEBbIX LIEHHOCTENW M MCTOPUYECKUX TpajULUU
6a30BOM HAyKHU XUMUU;

— TOTOBHOCTh M CIOCOGHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
B CBOEM [eATEJIbHOCTH IL€HHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH,
MPUCYIIUMH ILeJIOCTHOM CHCTEME XHMHYECKOro 0Opa30BaHHUS;

— HaJIMYMe NMPaBOCO3HAHUS 3KOJOTHYECKON KYJIbTYPbl U CIIOCOOHO-
CTY CTaBUTb L|eJI1 U CTPOUTH XU3HEHHbIe MJIaHbl
JInyHOCTHBIE pe3yJbTaTbl OCBOEHUA IpeaMeTa «XUMUSA» JO-

CTUTAIOTCSA B €/JUHCTBe Y4eOHOW M BOCIHUTATEJbHOU [eITEbHOCTH

OpraHusanuy B COOTBETCTBUM C T'YMAaHUCTHUYECKUMH, COLUAOKYJb-

TYpPHBIMHY, [JyXOBHO-HPAaBCTBEHHbIMM LIEHHOCTAMU U HJAeaJlaMH

POCCHUMCKOTO TPaXKAAHCKOTO OOIIECTBa, MPUHATHIMHA B O0OIIECTBe

HOpMaMH W TMpaBUJIAaMHU TMOBEJIEHUs], CIOCOGCTBYIOUIUMU MpOLEC-

caM CaMOIIO3HAHHf, CaMOPa3BUTUS M HPABCTBEHHOTO CTaHOBJIEHUS

JIMYHOCTU 06yYarU[UXCS
JInyHOCTHBIE pe3y/bTaTbl OCBOEHUs INpeaMeTa «XUMHUSA» OTpa-

’KalT CGOPMUPOBAHHOCTD ONBITA MO3HABATEJbHON U MPAKTHYECKOU

JleITEeJIbHOCTU OOYYarIIUXCSA MO0 peaju3aldu MPUHATBIX B 00Ie-

CTBe LIEHHOCTeN, B TOM YHCJe B 4YacTH:

1. FpaxgaHcKkoro BOCNUTaHUS:

— OCO3HaHHS O0OYYaIOIIMMUCA CBOUX KOHCTUTYLLMOHHBIX IpaB U
06513aHHOCTEHN, YBaXKeHUs K 3aKOHY U MPaBONOPSLKY;

— IpeJCTaBJeHUs O COLMAJbHBIX HOpPMax M MpaBUJIaX MeXIHY-
HOCTHBIX OTHOIIEHUH B KOJIJIEKTHUBE;
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— TOTOBHOCTH K COBMECTHOH TBOPYECKOW [AesATEJbHOCTH MPHU CO3/a-
HUW y4eOHBIX MPOEKTOB, PEIIeHHH y4eOHbIX W MO3HABATEJIbHbIX
3aJ1a4, BbINOJHEHUH XUMHUYECKUX SKCIEPUMEHTOB;

— CIOCOGHOCTH MOHHWMAaTb W MPUHHUMATb MOTHBbI, HaMEepPEHUs,
JIOTUKY W apTyYMeHThl APYTUX MPU aHaAJIW3e Pas3JUYHbIX BHUOB
y4eOHOU J1eATeJIbHOCTH;

2. I'Ia'rpuomquKoro BOCMUTAHUA:

— LIeHHOCTHOT'O OTHOLLIEHHS K UICTOPUUYECKOMY U HAy4YHOMY HacJie-
JUI0 OTeYEeCTBEHHOH XUMMWU;

— YBaXXeHUS K MPOIECCY TBOPYECTBAa B 06JIACTH TEOPUU U NPAKTHU-
YeCKOro NMpUMeHEeHUsI XMMHH, OCO3HAHUS TOrO0, YTO JOCTHXKEHUS
HAyKU eCTb pe3yJbTaT JJIUTENbHbIX HAOGJIOJeHUNH, KPONOTIUBbBIX
3KCIepUMEHTA/NIbHbIX IMOUCKOB, INOCTOSHHOTO TpyJa Y4YEHBIX U
MPaKTUKOB;

— HHTepeca M MOo3HaBaTeJIbHbIX MOTHBOB B MOJYYEHHUHU U NOCIELY-
oleM aHasiu3e UHPOPMAIMU O TepPelOBbIX JOCTKEHUSIX COBpe-
MEHHOM OTeYeCTBEHHOMN XHMMUU;

3. lyxOBHO-HPaBCTBEHHOr0 BOCMMUTaHMA:

— HPaABCTBEHHOI'O CO3HAHHA, 3THYECKOI'o INOBeJEHHUA;

— CIIOCO6HOCTH OL€éHWBATb CUTyallhuH, CBA3aHHbIEe C XUMHUYE€CKHUMHU
ABJIEHUAMH, U IPUHHUMATDb OCO3HAHHbIE pelleHUud, OPUEHTUPY -
ACb Ha MOpPaJIbHO-HPABCTBEHHbIE€ HOPMBbI K I€EHHOCTH;

— TOTOBHOCTH OILI€EHUBATb CBO€ MOBeJleHHE U IMOCTYIIKH CBOHUX TO-
Bapmueﬁ C HOBHHHﬁ HPABCTBEHHBIX W IPAaBOBbIX HOPM H O0CO-
3HaHHe HOCJIG,C[CTBPII;)I 3THUX MOCTYIKOB;

4. ®opMMpoOBaHMA KyNbTYpbl 3A40POBLS:

— NOHUMAaHUs LeHHOCTeH 370pOBOro W 6e30macHOro obpasa >KH3-
HU; HEOOXOJAMMOCTH OTBETCTBEHHOI'O OTHOIIEHHUS] K COGCTBEHHO-
My GHU3UYECKOMY U NCUXUYECKOMY 3/I0POBBIO;

— COOJII0ZieHHs1 MpaBUJ 0Ee30MacHOr0 OOpalleHUs1 C BelleCTBAMH B
OBITY, IOBCEJHEBHOHN KU3HU U B TPYJOBOU JAesTEJbHOCTH;

— NOHUMAaHUsl LeHHOCTU NMPaBUJ UHIAWUBUJYAIBHOTO U KOJIJIEKTHUB-
HOro 6e30MacHOT0 MOBEJEHHs B CHUTYyalUsX, YTPOXKAIOIIUX 370-
POBBIO U KWU3HU JIIOJEeH; OCO3HAHUS MHOCJEACTBUH U HeNpUSATUs
BpeAHBIX MPHUBBIYEK (YIOTpPeGJIEHUs aJTKOroJisl, HAPKOTHKOB, KYy-
peHust);

5. TpyaoBoro BOCNUTaHuUA:

— KOMMYHUKAaTUBHOHW KOMIIETEHTHOCTH B Yy4eGHO-UCC/IeI0BATENb-
CKOU /eI TeIbHOCTH, 06IIeCTBEHHO MOJIE3HOM, TBOPYECKOH U JIpy-
rUX BUJAX JeATeJbHOCTH;

— YCTaHOBKH Ha aKTHBHOE y4YacTHEe B pelIeHHWU MPAKTHYECKUX 3a-
Jad CcollMa/ibHOW HampaBJieHHOCTH (B paMKax CBOero KJacca,
IIKOJIbI);
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— HHTepeca K IPaKTUYeCKOMY U3y4YeHHUI0 npodeccuil pa3InyHOTO

poAaa, B TOM 4YHCJIe HA OCHOBe IpUMEHEeHHUA NpeJMeTHbIX 3HaHUU
I10 XUMHUH,

— YBaKeHUs K TPyAy, JIOASAM TPyAa U pe3yabTaTaM TPYLOBOH Je-

ATEeJIbHOCTH,

— FOTOBHOCTM K OCO3HAaHHOMY BbIGOpPYy HHJAUBHAYaJbHOU Tpaek-

Topuu 06pasoBaHUs, OyAyuled Npodeccud U peau3alUU COO6-
CTBEHHbIX )KU3HEHHbIX IIJIaHOB C y‘-IéTOM JIMYHOCTHBIX UHTEpPEeCOB,
CIIOCOOHOCTEN K XMMUHU, HHTEPECOB U MOTPebHOCTeN 06111ecTBa;

6. AKONOrMYecKoro BOCNUTaHUSA:
— 3JKOJIOTHYEeCKM 1e/1ecO000pa3sHOro OTHOILIEHUA K NpupoJe, Kak

HCTOYHUKY CyLLleCTBOBAHHUSA >XHU3HU Ha 3eMJie;

— MOHUMaHUs IJI06AJBLHOro XapaKTepa 3KOJIOTUYEeCKUX NPo6JieM,

BJIMSTHUS 9KOHOMUYECKHUX MPOIECCOB Ha COCTOSTHUE MPUPOJHOU
U COLlMAJIbHOM CpeJbl;

— OCO3HaHHUuA HeO6XO[LI/IMOCTI/I HCIIOJIb30BAHUA /:[OCTI/I}KeHI/II‘/JI XUMHUH

AJid pelieHrd BOIIPOCOB PAallHOHAJIBHOT'O MIPHUPOAO0IIOJIb30BAHUA;

— AKTHMBHOTO HENPUATUSA JEeHUCTBUU, IPUHOCALLNUX BpPeJ, OKPYKako-

el NpUPOAHOU cpejle, yMeHHUs MPOTHO3UPOBATh HEOJIAarONpPHUSAT-
Hble 3KOJIOTUYECKHE MOCJAEACTBUS NpeJNpPpUHUMAEMbIX AeHWCTBUHI
U NpeOTBpallaTh UX;

— HaJIMYHUA PA3BUTOIO0 3KOJIOTHUYECKOro MBbIIIJIEHHS], J3KoJIiornu4ye-

CKOM KyJIbTYpbI, OIbITa AeATeJbHOCTH 3KO0JIOTUYECKOU HampaB-
JIECHHOCTHU, YMEeHHA PYKOBOJACTBOBATbLCA HWMH B Mo3HaBaTeJIbHOMU,
KOMMYHI/IKaTI/IBHOI‘/’I u COHHaJ’IbHOﬁ IMpaKTHKe, CIIOCOGHOCTH U
yMeHHA aKTUBHO INPOTUBOCTOATHL HUAE0JIOTHUH X6M0¢06I/II/I;

7. LleHHOCTU Hay4yHOro NO3HaHuA:
— CCbOpMHpOBaHHOCTI/I MHPOBO33pE€HHA, COOTBETCTBYIOLIETO COBpeE-
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MEHHOMY YPOBHIO Pa3BUTHUSA HAyKH U OOIIECTBEHHOH MPAKTHKH;
MOHHWMaHUSA cnenPUKU XUMHUU KaK HAyKH, OCO3HAHUA e€ poJiH
B GOpMHPOBAHUU pPALHOHAIBHOTO HAYYHOTO MBbIIJIEHUs, CO3-
JlaHUU LIeJIOCTHOTO TNpeACTaBJeHUsI 06 OKpYXKalolleM MUpe Kak
0 eJMHCTBe MPHUPOJblI U 4YesJI0BeKa, B MO3HAHUU MPUPOJHBIX 3a-
KOHOMEpPHOCTEW W pelleHHH NMpo6JeM COXpaHeHUS NPUPOJHOTrO
paBHOBECHS;

yOEX/IEHHOCTH B 0COGOM 3HAYMMOCTH XHMHUM JJISI COBPEMEHHOMU
UUBU/IM3AlUN: B €€ T'YMaHHUCTUYECKOW HAINpaBJIeHHOCTH W BaX-
HOU pOJIM B CO3/JaHUH HOBOU 6a3bl MaTepUaANbHOU KyJbTYpPHhI, pe-
IIEHUU TJIOGTbHBIX MPO06JIeM YCTOWYUBOTO Pa3BUTUSL YesoBede-
CTBa — CbIPbEBOMU, 3HEPreTUYEeCKOW, MULIEBON U IKOJIOTUYECKOU
0€e30MacHOCTH, B PAa3BUTHUHU MeJHUIHUHB], OGecriedeHUH YCJIOBUH
YCHEIHOT0 TPy/ia U 3KOJOTUYECKH KOMPOPTHOU KU3HU KaXK/[OT'O
YyjeHa 06IecTBa;
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— eCTeCTBEHHO-HAay4YHOW TI'PaMOTHOCTHU: MOHUMAaHUS CYIIHOCTH Me-
TOJZI0OB TO3HAHUs, MCIOJIb3yeMbIX B €CTECTBEHHbIX HayKax, CIIO-
COOHOCTH HCIOJIb30BaTh I0Jiy4yaeMble 3HAHUA J[JI aHajJu3a u
00'bsSICHEHUSI SIBJIEHUH OKPYKAIOLIEro MUpPA M MPOUCXOJSALIUX B
HEM U3MeHEeHUU; yMeHUs JieslaTb 060CHOBaHHbIE 3aK/JIIOYEHHUs Ha
OCHOB€ HAY4YHbIX Cl)aKTOB U UMEeIUXCAd AaHHbIX C LeJIbI0 IIOoJYy-
YeHHA OOCTOBEPHBIX BbIBOJOB;

— CIIOCOGHOCTH CaMOCTOSTEJIbHO HCHOJIb30BaThb XUMHYECKHE 3Ha-
HUA OJ1d pellieHUudA Hp06JIEM B peaJIbHbIX XXU3HEHHbIX CUTYyalHUAX;

— HMHTepeca K MO3HAaHUIO U HCC/IEe[0BATENbCKON JesaTe/IbHOCTH;

— TFOTOBHOCTH U CIIOCOOGHOCTHU K HelpepbIBHOMY 00pa30BaHUIO U
caM006pa30BaHMI0, K aKTUBHOMY IOJIyYEHHUI0 HOBbIX 3HAaHUU MO
XUMHHU B COOTBETCTBHUU C ) KN3HEHHBIMHU HOTpe6HOCTHMI/I;

— UHTepeca K 0COGEHHOCTSAM Tpy/Zla B pasjUYHBIX chepax npodec-
CHUOHAJIbHOHN JeATEeJbHOCTHU

METAMPEAMETHbIE PE3Y/IbTATDI

MeTanpeaMeTHbIe pe3y/abTaTbl OCBOEHUs y4eGHOTO IpeaMeTa
«XuMUs» Ha ypOBHE CpeJHEero o6Iero o6pa3oBaHUs BKJIIOYAIOT:
3Ha4YUMble /[JyisI GOPMUPOBAHUS MUPOBO33PEHHUS OOYYaAIOUUXCS
MeXAMCIUIJIMHAapHble (MexnpeJMeTHble) oblleHay4yHble IOHSA-
THS, OTpaXKallliue 11eJJOCTHOCTb HAay4YHOM KapTHHBI MHpa U clle-
LUMPHUKY MeTOJ 0B NO3HAHHUA, UCIOJIb3yeMbIX B eCTeCTBEHHbIX Ha-
ykax (MaTepus, BelleCTBO, JHEPTHsd, sAIBJIeHUe, IPOLeCC, CUCTEMA,
Hay4yHbl ¢(akKT, NPUHLMI, TUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH,
TeopHs, Uccie0BaHUe, HabJlOJeHHe, U3MepeHue, 3KCIIepUMEeHT
U Ap ); YHUBepcaJbHble yuyebHble JelcTBUA (II03HaBaTesbHble, KOM-
MYHUKaTUBHbIEe, peryJsaTHBHbIe), obecneynBarinve GopMUpoBa-
HYe GYHKLMOHAJbHONW 'PaMOTHOCTH U COLlMAJbHON KOMIIETEHLUU
00y4aroLUXCs; CHOCOGHOCTh 06YYaIOIIMXCS UCI0JIb30BaTh OCBOEH-
Hble MeXAUCHUIJIMHApPHble, MUPOBO33peHYeCKHe 3HAaHUSA U YHU-
Bepca/ibHble y4yeOHble JIeMCTBUA B MO3HABaTeJbHOHW M COLMAJIbHOHU
MpaKTHUKe

MeTanpeaMeTHble pe3yJbTaTbl OTPAXKAIOT OBJAJleHHe YHHBep-
CaJIbHbIMHY Y4eOHbIMU NIO3HABATeJIbHBIMHU, KOMMyHHUKAaTHUBHbBIMHU U
peryJssTUBHbIMHU JeWCTBUAMU

Os6nadenue yHuUGepCaaIbHbIMU YUEOHBIMU HO3ZHABAMETb-
HbIMU OCUCHmEUAMU:

1. Ba3oBbLIMU NOrUYECKUMU AEACTBUAMM:

— CaMOCTOsITeJIbHO QOPMY/MpPOBaTh M aKTyaJIHW3UPOBaTb MpobJie-
My, BCECTOPOHHE eé paccMaTpUBaTh;

— omnpefessaTh LeJU AesTeJbHOCTH, 3aZjlaBas MapaMeTpbl U KpHUTe-
pPHUU UX JOCTHXKEHUS], COOTHOCUTb pe3yJbTaThl AesTeJbHOCTH C
MOCTaBJIEHHBIMU Le/IIMHU;
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HCIOJIb30BaTh MPU OCBOEHHWHM 3HAHUH MNPUEMBI JIOTHUYECKOIO
MBIIIJIEHUSI — BBIJIEJISATh XapaKTepHble NPU3HAKU MNOHATHH H
yCTAaHABJMBAaTh WX B3aUMOCBfI3b, HCIOJIb30BaThb COOTBETCTBYIO-
1iye MOHATHUS AJs1 0GbSICHEHUS OTAENbHBIX GAKTOB U SIBJIEHUH;
BbIOHpATh OCHOBAHUSA U KPUTEPHUHU AJs1 KAacCUPUKALUN BelleCcTB
U XUMHUYECKHUX peaKIUui;

yCTaHaBJIWBaTb MPUYUHHO-CIEJCTBEHHbIE CBSIZM MeX/y HU3ydae-
MBIMU SIBJIEHUSIMU;

CTPOMUTD JIOTUYECKHUE paccyxJeHusd (MHAYKTHUBHBbIE, JelYKTHUB-
Hble, [10 aHAJIOTUH ), BbISIBJISATh 3aKOHOMEPHOCTHU U MPOTHUBOpPeE-
4yus B pacCMaTpUBaeMbIX fABJEHUSX, POPMYyIHPOBATh BbIBOJbI
Y 3aKJIIDYEHUS;

MPUMEHATh B Mpoliecce MO3HAHUs HCIOJb3yeMble B XUMHUU CUM-
BOJIMYeCKHe (3HAKOBbIE) MOJEJH, NPe06pPa3oBbIBATh MO/Je/bHbIE
NpejcTaBJeHUss — XWMHUYECKMH 3Hak (CUMMBOJI) 3J1eMEHTa, XU-
Muyeckass ¢opMysa, YpaBHEHHE XUMHUYECKOH peakUd — IpH
pelleHUN Yy4eOGHBIX I[03HABaTeJbHbIX W MPaKTHYECKUX 3ajay,
NMPUMEHSATb Ha3BaHHble MOJieJIbHble MNpeACTaBJeHUs [Js BbIsSB-
JIEHUs] XapaKTepHbIX MPU3HAKOB H3y4YaeMbIX BEIIECTB U XUMHU-
YeCKHUX peakLUH;

2. BasoBbIMM uccnepoBaTeNbCKUMU AENCTBUAMM:

BJIAZIETh OCHOBAaMH METO/0B HAy4YHOTrO MO3HAHHUS BEIIECTB U XH-
MUYECKUX pPeaKLUi;

dopmyspoBaTh IjeIM U 33Jla4d HCCAEOBAaHHUSA, HCIOJIb30BaTh
MOCTaBJIEHHbIE U CAMOCTOSITENbHO CHOPMYJIMPOBAHHBIE BOMPOCHI
B KayeCcTBe WHCTPYMEHTAa MO3HAHUSA U OCHOBBI JJisi popMHUpOBa-
HUSI TUIIOTe3bl [0 MpPOBepKe MPAaBHUJbHOCTU BbICKAa3bIBa€MbIX
CyXKJeHUH;

BJIJIETh HaBbIKAaMH CaMOCTOSITEJbHOTO IJIAHUPOBAaHHs U IpPOBe-
JIeHUsI yYEeHUYEeCKUX 3KCIIEPUMEHTOB, COBEPIIEHCTBOBATb yMe-
HUS Ha6J/I0JaTh 3a XOJIOM IPOIecCa, CaMOCTOSTEJbHO MPOTHO-
3UPOBATh €ro pe3yJbTaT, GOPMyJHUPOBATb 0G06ILIEHNUSI U BbIBO/IbI
OTHOCHUTEJIbHO JOCTOBEPHOCTH pPe3yJIbTATOB WCCIE[0BAHUS, CO-
CTaBJIATh 0GOCHOBAHHBIM OTUYET O MPOJEeIaHHONU paboTe;
MpUOGpeTaTh OMNBIT YYEeHUYECKOW HCCIe0BaTENbCKOW U IPO-
€KTHOU JeATeJIbHOCTH, MHPOSBJATH CIHOCOOHOCTb U TOTOBHOCTh
K CaMOCTOSITEJIbHOMY TOHUCKY METO/OB pelleHHUs] NPaKTHYeCKUX
3a/1a4, TPUMEHEHUIO PA3/IMYHBbIX METOJIOB MO3HAHHUSI;

3. Mpuémamu paboTbl ¢ MHOpMaLMen:
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OpPUEHTUPOBATbCA B Pa3/JMYHbIX HCTOYHHUKAX HHPOpMaLUU
(HayyHO-nONy/IfipHAsl JIMTEpaTypa XWMHYECKOIO COJep:KaHMUS,
CIpaBoO4YHble IMOCO6GUs], pecypcbl HMHTepHeTa), aHaJIU3UPOBATH
vHbOpMaLUI0 Pa3/IMYHbIX BUJAOB U GOpM NpeJjCTaBIEHUs], KpH-
THUYECKH OLleHUBATb €€ JOCTOBEPHOCTb U HENPOTHBOPEYHUBOCTD;
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— ¢GopMyIMPOBaTh 3aPOChl U MPUMEHSATb Pa3J/IMUHbIe METOJbI MPU
NoUCKe U oT60pe MHPOpMaALUU, HEOOXOAUMOU [0 BbIIOJIHEHUS
y4eOHBIX 337ja4 ONpesieIEHHOTO THIIA;

— npUoGpeTaTh OMNBIT HCIOJb30BaHUS HUHPOPMALHMOHHO-KOMMYHHU-
KaTUBHbBIX TEXHOJIOTUH U Pa3/IMYHBIX NOUCKOBBIX CHUCTEM;

— CaMOCTOSITeJIbHO BBIOUPATh ONTUMaJbHYIO GOpPMYy IpejcTaBJe-
HUa uHbopManuu (cxeMmbl, rpaduKd, AuarpamMMbl, TabJIUIbI,
PUCYHKH U T 11 );

— HCN0JIb30BaTh HAay4YHbIH $I3bIK B KadecTBe CpejAcTBa Npu pabo-
Te C XMMHYeCKOM HHoOpManueil: NPUMEHATb MeXNpeAMeTHbIe
(busnyeckre u MaTeMaTHUYeCKHe) 3HAKUM U CHMBOJbI, GOPMYJIBI,
a66peBHaTypbl, HOMEHKJIATYpPY;

— HCNO0Jb30BaThb M Npeo6pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE
CpeJCcTBa HArJsAAHOCTH
Ognaoenue YHUBEPCAILHBIMU KOMMYHUKAMUGHBIMU

oeuicmeuamu:

— 3a/iaBaTh BOIPOCHI MO CYIIECTBY 06CyXJjaeMOU TeMbl B XOJe [H-
ajora W/WIA [AWCKYCCHUH, BBICKAa3blBaTb HAeH, GOPMYyJIUPOBATHb
CBOM TPEJJIOKEHUS] OTHOCUTEJbHO BBINOJHEHUSI NPEeAI0KEHHON
3a/a4y;

— BBICTYNAaTh C Npe3eHTalded pe3yJbTaTOB IO03HAaBaTeJbHOU [ie-
ATeJIbHOCTH, NOJYYeHHBIX CAMOCTOSTEJIbHO UJIK COBMECTHO CO
CBEPCTHUKAMU IPH BbINOJHEHUU XMMHUUYECKOTO 3KCIIEPUMEHTA,
NpaKTU4eCcKOH paboThl MO UCCAeJ0BAaHHUIO CBOMCTB U3y4aeMbIX
BellecTB, peaju3aluy y4yeGHOro npoekTa U GopMy/MpoBaThb Bbl-
BO/IbI 110 pe3yJibTaTaM NPOBeAEHHBIX UCCAeL0BaHUN NYTEM cO-
rJIacOBaHUsA NMO3HULUH B XoJe 06Cy»/JeHUsI U 06MeHa MHEHUAMU
Osnadenue yHUBEPCATIbHBIMU PESYIAMUESHBIMU Oelicm-

euamu:

— CaMOCTOSITeJIbHO IJIAHUPOBATh M OCYILECTBJATbH CBOIO I0O3Ha-
BaTeJIbHYI0 JleATe/IbHOCTb, ONpejesssa eé IeJu U 3aJayH, KOH-
TPOJIMPOBaTh U IO Mepe HeoO6X0JUMOCTH KOPPEKTUPOBATh Ipej -
JlaraeMbld aJIrOPUTM [JeMCTBUM NpHU BBINOJHEHHUU Y4eOHBIX U
HCC/Ie/I0BATeNbCKUX 33/lad, BbIOUpATh Haubosiee 3¢ deKTUBHBIN
crnoco6 MUX pelleHHUs C Y4ETOM IOJyYeHHs HOBbIX 3HaHHUH O Be-
L1eCTBAaX U XUMUYECKUX peaKLHUX;

— OCYIIeCTBJIATb CaMOKOHTPOJIb CBOEH J[efATeJbHOCTH Ha OCHOBE
caMoOaHaJu3a U CaMOOLLEHKHU

MPEAMETHbBIE PE3Y/IbTATbI

[IpefMeTHbIe pe3yJIbTATbl OCBOEHUsI NMPOrpaMMbl CpelHEro 06-
mero o6pa3oBaHUs IO XUMHH Ha 6a30BOM YpOBHE OPHEHTHPOBAHBI
Ha obecnedyeHUe MPEUMYIIECTBEHHO 001e06pa3oBaTeNbHOR U 06-
IIeKyJIbTYPHOM NOATOTOBKH o6y4aromuxcsi OHU BKJIIOYAKOT: CHEL-
uduveckue s yueGHOro mnpeamera «XUMUs» HaydHble 3HAHUS,
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YMEHHUA U CIOCO6bI AeﬁCTBHﬁ 10 OCBOEHHIO, MHTepHpeTaluu U Ipe-
06pasoBaHmo 3HaHHﬁ, BUAbl AedATEeJIbHOCTH IO IOJIYY€HHI0O HOBOIo
3HAaHUA U IPUMEHEHHIO 3HaHUU B Pa3JIMYHBIX y‘-IEGHbIX " peasIbHbIX
KNU3HEHHbIX CUTYyalHUAX, CBA3aHHbBIX C xuMuen B nporpamMmme mnpea-
MeTHbI€ pe3yJIbTAaThl IpeACTaBJE€Hbl IO rogaM H3y4YeHUA

10 KNIACC

[IpegMeTHEBIe pe3ybTaThbl OCBOEHUA Kypca «OpraHudecKas XH-

MHSI» OTPaXaroT:

1)

2)

3)

4)

14

chopmuposannocmes  npeocmasienull: 0 XUMHUYECKOM COCTaB-
JIAIOIEN ecTeCTBEHHO-HAYYHOW KapTUHBI MHpPA, POJIHM XUMHUHU B
NMO3HAHUM SIBJIEHUH MPUPO/ibl, B POPMHUPOBAHUHU MBIIIJIEHUS H
KyJbTypbl JIUYHOCTH, €€ QYHKIUOHAJIbHOW I'PaMOTHOCTH, HEOO-
XOAUMOHU JJIsl pelleHUs MPAaKTHUYECKUX 334a4 U 3KOJOTHYECKH
000CHOBAaHHOI'O OTHOLIEHHUs] K CBOEMY 3/J0pPOBbI0 U NPHUPOJHOMN
cpepne;

61adenue CUCTEMOW XUMHUYECKHX 3HAaHUHK, KOTopas  BKJIIO-
YaeT: OCHOBOIOJIAralolide MOHATHUS (XHUMHUYECKUH  3JIEMEHT,
aToM, 3JIEKTPOHHAsi 060JI0YKA aTOMa, MOJIEKYJa, BaJ€HTHOCTD,
3JIEKTPOOTPUIATENBHOCTb, XHUMHYeCKas CBsI3b, CTPYKTYypHas
dopmysia (pa3BépHyTass M COKpaléHHasi), MOJib, MOJISIpHas
Macca, MOJISIpHBIA 06BEM, yrjepoAHbIH cKeseT, GyHKIUOHAIb-
Has TpyNIa, pajiuKas, U30MepHs, U30Mepbl, TOMOJIOTHYECKUH
psiJi, TOMOJIOTH, YIJIEBOJOPO/bl, KUCJOPO/J- U a30TcojeprKauiie
coeJJUHEHUs, MOHOMeD, NOJIMMeEpP, CTPYKTYpHOE 3BEHO, BbICO-
KOMOJIEKYJIIPHbIE COEJIMHEHUs); TEOPHH M 3aKOHbI (Teopus
CTpOEHUsI oOpraHuyeckux BemectTB A M bByrtiepoBa, 3akoH
COXpaHeHUsI MacChbl BeIleCTB); 3aKOHOMEPHOCTH, CHMBOJIHYeE-
CKUH fA3bIK XMMHH; MHUPOBO33pPEHYECKHE 3HAHUS, JIeXallhue B
OCHOBe MOHUMAaHUS NMPUYUHHOCTH U CHUCTEMHOCTH XUMHUYECKUX
siBJIeHUH, ($aKTOJIOTMYEeCKHe CBEJEHHUs] O CBOMCTBAaX, COCTAaBe,
MoJIyYyeHUU U 6e30MacHOM HCHOJIb30BAaHWM BaXKHEHIINX Opra-
HUYECKUX BEIEeCTB B OBITY U MPAKTHYECKOH [lesITeJIbHOCTH 4Ye-
JIOBEKa;

chopmupogannocmo ymenutli 6bis611ms XapakKTepHble IMpPHU3HA-
KU TOHSTUH, YCTAaHABJMBATh WX B3aWUMOCBSI3b, UCHOIb3068AMb
COOTBETCTBYIOIIHE MOHSTHS IPU OMMUCAHUU COCTaBa, CTPOEHUS
Y MpeBpalleHUd OpraHuYecKruX COeJIMHeHUH;
chopmuposanHocme yMenutl UCNONIL308AMb XUMHUYECKYIO
CHUMBOJIMKY JJIs COCTABJIEHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BépHyTOMH, CoOKpaléHHON) GOpPMYJT OpPraHUYECKUX BEIEeCTB
U ypaBHEHUH XUMHUUYECKUX peaKLUUH; uszeomasiueams MOJAENH
MOJIEKYJl OPTaHUYECKUX BEIEeCTB JJs WJIICTPALUU UX XUMHU-
YEeCKOTO U MPOCTPAHCTBEHHOT'O CTPOEHMUS;
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5)

6)

7)

8)

9)

10)

11)

12)

chopmuposanHocms  ymMeHuli  ycmanagiueams — NPHUHAAJIEX-
HOCTb H3Y4YEHHBIX OPraHUYeCKHUX BeIEeCTB IO UX COCTaBYy U
CTPOEHHIO K ONpeeIEHHOMY KJaccy/rpynie coeuHeHUH (yrie-
BOJZIOPO/bI, KUCJIOPOJ- U a30TCOJeprKalliie COeJUHEHHs, BbICO-
KOMOJIEKYJIIDHbIE COeJlUHEHU:); daéamb UM Ha3BaHUA IO CU-
creMaTuyeckoil HoMeHkJaType (IUPAC), a Tak:ke NpUBOAUTH
TpUBHUAJbHble Ha3BaHUs OT/EJIbHbIX OpraHUYeCKUX BelleCTB
(3TusneH, mpomnuJieH, aleTHJ/eH, 3THUJEeHIJIMKOJIb, T[JIMIEPUH,
denos, dopManbaeru, aneTaaberu/, MypaBbuHasi KHUCJIOTA,
YKCyCHasi KMCJIOTa, OJIEMHOBAsi KMCJIOTA, CTeapUuHOBasi KUCJIO-
Ta, TJII0K03a, $PyKTO3a, KpaxmaJl, LeJJIF0J103a, TJUIHUH);
chopmuposannocms ymeHus onpedeismv BUJbl XUMUYeECKOU
CBSI3Y B OpraHUYeCcKHUX CoeJUHEeHUsX (OAMHapHbIe U KPaTHbIE);
chopmuposannocms yMeHus npumeHsms TOJO0XEeHUs Teopuu
CTpOeHUsl opraHuyeckux BeuecTB A M ByTiepoBa jJis 06b-
sSICHEHUSI 3aBUCUMOCTH CBOMCTB BEIECTB OT UX COCTAaBa U CTPO-
€HUS; 3aKOH COXpaHEHUs] MacChl BEILECTB;

chopmuposannHocmsy  YyMeHull  Xapaxkmepuzoeamby COCTaB,
cTpoeHue, GU3MYECKHE U XMMHYECKHE CBOMCTBA TUIHYHBIX
npeACcTaBUTENEW pa3/JIMYHBIX KJIACCOB OPraHUYeCKUX BEIECTB
(MeTaH, 3TaH, 3TWJIeH, NPONUJIEeH, alleTUJeH, 6yTaaueH-1,3,
MeTU6yTagueH-1,3, 6eH30J, MeTaHOJI, 3TaHOJ, 3TUJIEHIJIU-
KOJIb, [JIMLIepYH, eHoJ, aleTalberu/,, MypaBbuHas U yKCyc-
Has KHCJIOTBI, IJIIOKO3a, KpaxmaJ, LeJJl0J103a, aMUHOYKCYC-
Has KMUCJIOTA); uiiiocmpuposams FeHeTHYEeCKY0 CBA3b MeXAy
HUMH YPaBHEHUSAMHU COOTBETCTBYIOUINX XUMHUYECKUX peaKL N
C MCIIOJIb30BAaHUEM CTPYKTYPHBIX GOpPMY.JI;
chopmuposanHocms  YMeHUA — Xapakmepuszoeams  HACTOYHHUKHU
yIJIEBOJOPOAHOTO ChIpbs (HepTh, NPUPOAHBIN ras, yroJib), Clo-
CcOGbI UX NepepaboTKHU U NpPaKTHYeCKOe NPUMeHeHUe NMPOAYK-
TOB IepepaboTKU;

cghopmuposannocms ymenuli npogooums BbIYHMCAEHUSA N0 XU-
MHYECKHM ypaBHeHHUAM (Macchl, 06'bEMa, KOJIMYECTBA HUCXO[-
HOTO BelllecTBa WM NPOAYKTA peaKLMu 110 U3BECTHBIM Macce,
06'bEMY, KOJIMYECTBY OJHOTO U3 HCXOJHBIX BeIllleCcTB WJIH NpPO-
JAYKTOB peakLUH);

chopmuposannocms ymenuil 61adems CUCTEMOW 3HAHUU 06
OCHOBHBIX MeTOJlaXx Hay4YHOIr'o IO03HAHHUf, UCIOJIb3yeMbIX B
XMMUHU NPHU U3yYEHUH BeleCTB U XMMHYECKUX sSIBJIEHUM (Ha-
6JII0JleHre, U3MepeHUe, 3KCIepUMEeHT, MOJeJIMpOBaHUE), uc-
nonv306ames CACTEMHBIE XUMHUYECKHE 3HaHUSA JJis NPUHSATUA
pelleHUH B KOHKPETHBIX »KU3HEHHBIX CUTYyallMsX, CBSI3aHHbIX
C BellleCTBaMU U HUX NPUMEHEHHEM;

chopmuposannocmes ymeruti cobarodams npasunia TMOJb30Ba-
HHUS XUMHYEeCKOH MocyZoi U 1abopaTOPHBIM 060pYyLOBaHUEM,
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13)

14)

15)

16)

17)

a Tak)Xe MpaBUJa o6palleHUs] C BelleCTBAMU B COOTBETCTBUU
C UHCTPYKLUSMHU IO BBINOJHEHHUIO JIA60PATOPHBIX XUMHUUYECKUX
OIBITOB;

chopmuposannocme  yMeHUll  NAAHUPOBAMb U 8bINOJIHAMb
XUMUYECKUN 3KCIIepUMEHT (NpeBpaljeHUsl OpraHUYEeCKUX Be-
1eCTB IIPpW HArpeBaHWH, IOJy4YeHHEe I3THJIEeHa U HU3y4YeHHe ero
CBOMCTB, KayeCTBEHHble peaKIMM OpPraHUYeCcKHUX BellecTB, Je-
HaTypauus 6e/KOB NpPU HarpeBaHWM, LIBETHble peakLuu Oei-
KOB) B COOTBETCTBUHU C IIPpaBHUJIaMHU TEXHUKH 6e30I1aCHOCTH Inpu
obpallleHUH C BellleCTBaMU M JIaboOpaTOPHBIM 060pYJOBaHHUEM,
npedcmaeisims pe3ynbTaTbl XUMHUYECKOTO  3KCIIEpUMeHTa B
dopMe 3anvcu ypaBHEHUH COOTBETCTBYIOILIUX peakUUNd U ¢op-
Mmyaupoeams BbIBOJbI HAa OCHOBE 3THUX Pe3yJIbTAaTOB,;
chOpMUPOBAHHOCMb  YMEHUU  KPUMUYECKU  AHAIUSUPOBAMb
XUMHUYECKyl0 HHPopMaluio, NoJay4yaeMyl W3 pa3HbIX UCTOY-
HUkoB (CMMU, UHTepHeT U Ap );

chopmupogannocmo ymenuii cobaiooames npasuia 3KoJorude-
CKHU 11e/1eCO06PAa3HOro MOBEeJAEHUs B ObITY U TPYJOBOH JesATesb-
HOCTH B IIeJIsIX COXpaHEHHUS CBOEro 3/10pOBbs U OKpY»Karollen
NPUPOSHOU CpeJibl; 0co3Hasamb ONACHOCTb BO3JEUCTBUSA Ha
XHBbI€ OPraHU3MbI OHpeﬂeJ'IéHHbIX OpraHru4YeCKuX BellecCTB,
noHuMasi cMmbica nokasatensa I[IJK, noscwams Ha npumepax
croco6bl yMeHblIIeHUs U NpeJoTBpallleHHs UX BpeJHOT0 BO3-
JeHCTBYA Ha OpPraHHU3M 4eJIOBeKa;

Il 006Yy4alIIMXCAd C OrpaHMYeHHBIMHM BO3MOXHOCTSIMH 3[10-
pOBbs: yMeHHe INpPUMEHATb 3HAaHUS 00 OCHOBHBIX JOCTYIHBIX
MeTO/iax N03HAaHHSA BellleCTB U XMMHUYECKHUX SIBJIEHUH;

JJ151 CJIENBbIX Y CJIa6O0BUAALNX 06YYaIOUXCA: YMEeHUEe UCIO0JIb-
30BaThb pesibePHO TOUEUYHYIO cUcTeMy o603HauyeHUH JI Bpaiisa
JJ1s1 3alIUCH XMMUYeCKUX GOpMYy.JI

11 KNACC

[IpenMeTHBbIe pe3ybTaThl OCBOEHUS Kypca «O611as U HeopraHu-

JYeCKad XUMHUA» OTPaAXKaloT:

1)

2)

16

chopmuposannocmes  npedcmasieHuti: 0 XUMHUYECKOM COCTaB-
JISIIOLEeH eCTeCTBEHHO-HAYYHOW KapTHUHBI MHPA, POJH XUMHU
B MMO3HAHUM SIBJI€HUH NPUPOJbl, B GOPMHUPOBAHUU MbIILJIEHUS
U KYJbTYpbl JIMYHOCTH, €€ OJYHKIMOHAJIbHOW TI'PaMOTHOCTH,
HEOOXOMMOU /Il pelleHUs] NMPAaKTUYEeCKUX 33434 U IKOJIOTHU-
YeCKM OOOCHOBAHHOTO OTHOLIEHUSI K CBOEMY 3/I0pOBbI0 U IPH-
pOAHOU cpefe;

é1adeHue CUICTEMON XUMHUYECKUX 3HAaHUU, KOTOpash BKJIIOYAET:
OCHOBOTOJIATAIOIIMEe TOHATUA (XUMUYECKUNW 3JEeMEHT, aToM,
HU30TOTIl, $-, P-, d-3JIeKTPOHHbIE OPOGUTAJIM ATOMOB, HOH, MOJIEKY-
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3)

4)

5)

6)

7)

8)

Jia, MOJIb, MOJISIPHbIA 06'bEM, BaJIEHTHOCTb, 3JIEKTPOOTPHULIATE b~
HOCTb, CTelleHb OKHUCJEHWs, XUMHUUYecKasl CBfI3b (KOBaJ/leHTHaf,
WOHHAasl, MeTa//INYecKasi, BOJAOPOJHAasA), KpUCTaLJUYecKas pe-
IIETKA, TUIIbI XUMUYECKHUX PeaKI[Ui, pacTBOP, 3JIEKTPOJIUTHI, He-
3JIEKTPOJIUTBI, 3JIEKTPOJIUTUYECKAs [AUCCOLUALUS, OKUCIUTEID,
BOCCTAHOBHUTEJ/b, CKOPOCTb XMMHYECKOM peaKlLUH, XHUMUYecKoe
paBHOBeCHE; TEOPUM U 3aKOHbI (Teopusl 3JEKTPOJUTHYECKOU
JuccollMaliuMy, nepuoauyeckuil 3akoH /I U MeHeseeBa, 3aKoH
COXpaHeHUs] MaccChl BelleCcTB, 3aKOH COXpaHeHUs U IpeBpalle-
HUS JHEPruM NpU XUMHYECKUX peaKlUsiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH $3bIK XUMHH, MHUPOBO33pEHYECKHe 3HaHUS,
Jie)kalljie B OCHOBe NMOHUMaHHUsl NPUYMHHOCTH U CUCTEMHOCTH
XUMHUUYECKUX sIBJeHUH, $aKTOJIOTUYeCKUe CBeJleHHs1 O  CBOMU-
CTBaX, COCTaBe, IOJY4YeHUH U 06e30MacCHOM MCIOJb30BaHUU
BaXXHEHNIIMX HEOPTaHUYECKHUX BEIeCTB B OBITY U NMPAaKTUYECKOU
JleITeJIbHOCTU YeJI0BEKa;

chopmuposannocms ymMeHull 8visigNAMb XapaKTepHble MPU-
3HAKU MNOHATUH, ycmanagiueams UX B3aUMOCBSI3b, UCHOIb-
306amb COOTBETCTBYIOIIIME MMOHATHA NPU ONKWCAaHUM HEOpPTraHU-
YeCKHX BEIeCTB U UX INpeBpalleHUH;

chopmupogannocms YMeHUll UCNOAb308aMb XUMUYECKYH CHM-
BOJIMKY /IJISI COCTaBJIeHUSI GOPMYJI BeLeCTB U yPaBHEHUU XUMHU-
4YEeCKHUX peaklHuH; cucrteMatudyeckyr HomeHkaaTypy ([UPAC)
M TpUBHUAJbHble HAa3BaHUSA OT/EJIbHbIX HEOPraHUYECKHUX Be-
necTB (yrapHbl¥ ras, yrjeKUcabld ra3, aMMHaK, raiéHas u3-
BECTb, HeralléHas U3BECTh, MUTbEBAs COJA, MUPHUT U [P );
chopmuposannocms  yMeHuil onpedensimb  BaJEHTHOCTb U
CTelleHb OKHUCJIEHHS] XUMHUUYECKHUX 3JIEMEHTOB B COEJIMHEHHUIX
pa3/IMYHOrO COCTaBa; BUJ, XMMUYECKOH CBsA3U (KOBajsleHTHas,
WOHHAasA, MeTa/lJInyecKasi, BOJOPOAHAsI) B COEQUHEHHUSX; THI
KPUCTA/LJINYECKON pPeHIéTKU KOHKPETHOTO BellecTBa (aToMHasd,
MOJIeKyJIIpHasi, UOHHAs, MeTaJlJInYecKasl); XapakTep cpeJbl B
BO/IHBIX PacTBOpPAax HEOPTraHUYECKUX COe/IMHEeHUH;
chopmupogannocms  yMeHuti  ycmanagiuéams — NPUHAJIEXK-
HOCTb HEOPTaHUYeCKHUX BENIeCTB M0 UX COCTABY K ONpeesIEHHO-
MYy KJIaccy/rpyrie coeJUHEHUH (IpOCThie BelleCTBAa — MeTaJ-
JIbI 1 HEM ETAJLJIbl, OKCU/Ibl, OCHOBAHU 1, KUCJIOThI, aMbOTEPHBIE
TUJPOKCHU/IbI, COJIH);

chopmupogannocms  ymenull packpvigams CMBICJA TEepPUOIU-
yeckoro 3akoHa /I U MeHpgesneeBa U JIEMOHCTPUPOBATH €ro
CUCTEMaTU3UPYIOIILYI0, O0'bSICHUTEJIbHYIO U MPOTHOCTUYECKYIO
dyHKLIMY;

chopMUpoBaHHOCMb YMEHU XapaKmepu3oeams 3JEKTPOHHOE
CTpOeHHEe aTOMOB XUMUYECKUX 3JiIeMeHTOB 1—4 nepuosos I[le-
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9)

10)

11)

12)

13)

14)

15)

16)

18

pUOJUYECKONU CUCTEMbI XUMHYEeCKUX 3j71eMeHTOB [l U MeHge-
JieeBa, HUCIMOJb3ysl NOHSITHUA «S-, P-, d-3JIEKTPOHHBIE OpOUTA-
JIN», «3HepreTU4YecKHe YPOBHU»; 00bACHAMb 3aKOHOMEPHOCTHU
W3MEeHEHUsI CBOMCTB XUMHYECKHX 3JIEMEHTOB U UX COeJUHEHU U
o nepuojaMm u rpynmnam llepuoardyeckod cUCTeMbl XUMUYe-
ckux 3jsieMeHTOB /I U MeHgeneeBa;

CHOpMUPOBAHHOCTNG  YMEHUIl  XAPaKmepu3oeams (onucwvieams)
obuiMe XMMUYeCKHe CBOWCTBAa HeOpPraHWYecKHWX BellecTB pas-
JIMYHBIX KJIACCOB; noomeepicdams CylleCTBOBAaHHE TeHeTH4Ye-
CKOM CBfI3U MeX/Jy HeOopraHW4YeCKHMMH BellecTBaMHU C MOMOIbIO
ypaBHEHHU COOTBETCTBYIOLIUX XUMUYECKUX peaKIuii;
chopmuposannocme  ymenusi  Kiaccupuyuposams — XAMUUe-
CKMe peaKLMy MO pa3/IMYHbIM NpH3HAKaM (YUCJY U COCTABY
pearupyroux BelecTB, TenJaoBoMy 3¢ PeKTy peakIuu, usMe-
HEHUIO CTelleHell OKHCJIEHUS 3J1eMeHTOB, 06paTUMOCTH peak-
IIUH, y9aCTHIO KaTaJM3aTopa);

chopmupogannocms yMeHull cocmaensims YpPaBHEHUs  peak-
IIMH pas3JIMYHBIX TUIIOB; MOJIHbIE U COKpallléHHble YpaBHEHUA
peakuyii MOHHOTO OOMeHa, YYUThIBAsA YCJIOBUA, MPHU KOTOPBIX
3TU peakL Uy UAYT A0 KOHLA;

cghopmuposannocms ymenull npogooums PpeakLiuM, MNOATBepX-
Jamolide KayeCTBeHHbIH COCTaB pas3/IMYHbIX HEOPraHUYeCKHX
BelleCTB; pacno3Hasams ONbITHBIM NMYTEM HOHBI, IPUCYTCTBY-
I01llMe B BOJHBIX pacTBOpax HeOpraHU4YeCcKHUX BelleCTB;
CPOPMUPOBAHHOCTNG  YMEHUL  pacKpbléams CYLIHOCTb  OKHUCJIH-
TeJIbHO-BOCCTAaHOBUTEJIbHBIX peaKkLU{ IMOoCpeJCTBOM COCTaBJle-
HUS 3JIEKTPOHHOTO 6ajlaHca 3THUX peakLUy;

chopmuposannocms ymeHull 00bACHAMb 3aBHUCUMOCTb CKOPO-
CTH XMMUYECKOH peaKlUHU OT pa3/IMuHbIX PaKTOPOB; XxapaKTep
CMellleHU sl XUMHUYeCKOIro paBHOBeCHSA B 3aBUCUMOCTH OT BHell-
Hero Bo3gelcTBua (npuHuun Jle lllaTtesnbe);
CPOPMUPOBAHHOCTL  YMEHUll  Xapakmepu3oeams  XAMHYeCcKHe
Ipolecchl, Jjexalide B OCHOBE IPOMBIIIJIEHHOTO MOJy4eHUs
CEpHOM KUCIOTHI, aMMHaKa, a TakKe CGOPMUPOBAHHOCTb Ipes-
CTaBJIeHUH 006 O06IIMX HAyYHBIX NMPUHIMIAX U IKOJOTHYECKHUX
npo6JieMax XMMUYECKOTo MPOU3BOJICTBA;

chopmuposannocms ymenuti npo8oOums BBIYHUCJIEHHUSI C WUC-
MOJb30BAaHUEM MOHSTHUS «MaCCOBasi /10Jisl BELECTBA B PacTBO-
pe», 06'bEMHBIX OTHOIIEHHUH ra30B NPH XMMUYECKHUX PEAKIUSX,
Macchbl BellleCTBa MJM 06'béMa rasoB M0 U3BECTHOMY KoOJHYe-
CTBY BellleCTBa, Macce WM 06bEMY OJHOIO M3 Y4YaCTBYIOLIHUX
B peaKLUU BeLeCTB, TeNJa0Boro a¢pdekTa peakjud Ha OCHOBE
3aKOHOB COXPaHEHHS MaCChl BEILECTB, IpeBpalleHUs U coxXpa-
HEHUs dHEPruy;
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17)

18)

19)

20)

21)

22)

chopmuposannocms ymenuii cobnrooams npasuna TOJIb30Ba-
HUSI XUMHUYECKOU MOoCyA0U U J1abopaTOPHBIM 060pPYy/I0BaHUEM,
a TaK»Ke MpaBuJa o6pallleHHs C BellleCTBaMHU B COOTBETCTBUU
C MHCTPYKIMSAMMU IO BINIOJIHEHUIO J1Ta60pPaTOPHBIX XUMUYECKHUX
OIBITOB;

CPOPpMUPOBAHHOCTNG  YMEHUIl  NAAHUPO8AMb U GLINOJHAML — XM-
MHYEeCKUN 3KClleprMeHT (pasjokeHHe IMepoKcHJa BOoAOpoJa B
MPUCYTCTBUU KaTaju3aTopa, OlpejieJleHHe CpeJbl pPacTBOPOB
BelLeCTB C IOMOIIbI0 YHHUBEPCAJbHOIO HHJUKATOPA, BJIUSHUE
pasauyHbIX GAKTOPOB Ha CKOPOCTb XMMHUYECKON peakLuH, pe-
aKIIMM MOHHOI0 OOMeHa, KaueCTBEHHble peaKl MU Ha cyJabdar-,
KapboHaT- U XJIOPU/I-aHUOHBbI, HA KaTHOH aMMOHHUS; pelleHHe
3KCIepHMEeHTa/NbHbIX 33Ja4y no TeMmaM «Mertannel» U «Heme-
TaJlJbl») B COOTBETCTBUU C MpPaBUJaMU TEXHUKHU 6€30MaCHOCTH
Npu Oo6pallleHUH C BelleCTBaMHU U J1abopaTOpHbLIM 060pyJOBa-
HUEM, npedcmagisams Pe3yAbTaTbl XUMHYECKOTO 3KCIEepUMeEH-
Ta B $opMe 3aNMCH YpPaBHEHUU COOTBETCTBYIOIIUX PeaKIud U
¢opmynuposams BBIBOJIbI HA OCHOBE 3THUX Pe3yJbTaTOB;
chopMUpo8aHHoCcmy  YMEeHUll  KpUmudecku aHaIu3upoeams
XUMHUYECKYI0 HHpoOpManuio, MoJy4yaeMy W3 Pa3HbIX UCTOY-
HUkoB (CMH, UHTepHeT U Ap );

cghopmuposannocms ymenuii codnooams npasuna dKOJIorude-
CKH Liesiecoob6pa3HOro NoBeJleHUs B ObITY M TPYJOBOM JesTesb-
HOCTH B ILleJIIX COXpaHeHHUs CBOEro 37J0pOBbs U OKpYKarlleH
NPUPOAHON CpeJbl; OCO3HABAaTh ONACHOCTb BO3JEMCTBUS Ha
>KMBble OPraHU3Mbl ONpe/ie/IEHHBIX BEIleCTB, IOHUMas CMBICJ
nokasatens [NJK, noacuame Ha npuMepax cnoco6bl yMeHbIlle-
HUS U NpefoTBpallleHWsI UX BpeJHOro BO3/JeHCTBHUA Ha opra-
HU3M 4YeJIOBeKa;

U1 006Yy4alIIUXCA C OrpaHUYEeHHBIMH BO3MOXXHOCTSIMH 3[10-
pOBbs: yMeHHe MNPUMEHATb 3HaHUA 00 OCHOBHBIX JOCTYIIHBIX
MeTO/,aX NO3HAaHUA BelleCTB U XMMHUYECKUX SABJIEHUH;

JJ151 CJIENBIX Y CJAa60BUASALINX 06YYaAIOLUUXCA: YMEHUEe UCIO0JIb-
30BaThb pesibedHO TOYEUYHYIO cHUCcTeMy 0603HadeHU JI Bpailisa
JJ1s1 3alIUCH XMUMUYeCKUX GOPMYy.JI

XMMMS (BA30BbIM YPOBEHD). 10-11 Knacchl 19



COOEPXAHME YYEBHOTO TIPEAMETA «XHUMWUS>
10 K/IACC. OPTAHMYECKAA XMMMA

TeopeTquCKme OCHOBbI OpFaHMHeCKOVI XUMUNn

[IpeagMeT opraHUyYecKOW XMMUU: eé BOSHUKHOBEHUE, pa3BUTHE
U 3HAUYeHUe B MOJIyYeHUH HOBBIX BelleCTB U MaTepuasoB Teopus
CTpOEeHUs1 OpraHUYecKux coegruHeHUH A M ByTiepoBa, eé oCHOB-
Hble noJioxkeHus: CTpYKTypHble GOPMYJibl OPraHUYECKUX BelllecTB
['omousiorus, nsomepus XMMHUUYecKasl CBSI3b B OpraHUYeCKUX COe/iu-
HEeHUAX — OJUHapHble U KpaTHbIe CBA3U

[IpeacraBiieHHe 0 KJacCHQUKAIMU OpTaHUYECKUX BellecTB
HoMeHKkJ/JIaTypa OpraHUYecKUX COeJUHEHUH (cucTeMaTudeckas) U
TpUBUaA/JIbHble HAa3BaHUs BaKHEWIIMX MNpeJCcTaBUTesed KJaccoB Op-
raHU4YeCcKHUX BeleCTB

JKcnepyUMeHTa/lbHble MeTOAbl HW3Y4YeHHs BeLlecTB U HMX NpeBpa-
LIEeHUN: O3HAaKOMJIEHHEe C 06pa3liaMu OpraHUYecKHX BellecTB U Ma-
TepuaJlaMM Ha UX OCHOBE; MOJEJUPOBAaHHE MOJIEKYJ OpraHUYeCcKUX
BeleCcTB; HAOJIIOeHUe U ONMCaHUe JAEeMOHCTPALMOHHBIX ONBITOB MO
MpeBpalleHUI0 OpPraHUYecKHWX BeIleCcTB MpPU HarpeBaHUHW (mJaBJie-
HHUe, OOYT/IMBAaHUE U TOPEHHE)

Yrnesogopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUH paAs MeTaH U
3TaH — NpPOCTeHIIre NpeCTaBUTEJN aJIKAHOB: QU3UIECKHE U XU -
MHUYeCKHe CBOWCTBA (peaKIMH 3aMellleHUs U rOpeHHs), HaXoXKJe-
HUe B NIPUPOJe, NoJIyYeHHe U IPUMeHeHH e

AJIKeHBI: COCTaB U CTPOEHHe, TOMOJIOTUYEeCKUH pAJ ITHJIEH U
MMPOIHJIEH — MPOCTeHIlIne NpeJCTaBUTENH aJKEeHOB: pU3NIeCcKre
U XMMHWYeCKHe CBOHCTBA (peaKknuy ruJIpupoBaHus, raJlIoreHUpoBa-
HUS, THUApPATALMH, OKHUCJEHUS U MOJMMEPHU3AIHH), OJYIEHHE U
NpUMeHeHHe

Ankapuennl Byrtanuen-1,3 u MeTtusabytagueH-1,3: cTpoeHue,
BaKHeHWIIMe XWUMHUYeCKHe CBOHMCTBa (peakuus MOJHUMepU3aALNH)
[TosryyeHHe CUHTETUYECKOrO KaydyyKa U pPe3uHbI

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUHN
paa AueTuJieH — NPOCTEeHIINE NpeAcTaBUTeN b AJIKUHOB: COCTaB,
cTpoeHHe, GU3NYECKHe U XUMUYECKHe CBOUCTBA (peaKIuu Tuipu-
pOBaHMUsl, raJIOrTeHUPOBAHUS, THAPATALIUH, TOPEHUS ), TTIOJIyYEeHHUE U
NpUMeHeHHe

Apenbl beH3ou: cocTaB, cTpoeHUe, GU3NYECKHE U XUMHUYECKHe
CBOUCTBA (peaKIuu raJJoTeHUPOBAHUS U HUTPOBaHHUsl), TOJIyUYeHH e
U npumeHeHue Tonyon: cocmas, cmpoenue, QusuyecKue u Xumu-
yeckue ceolucmea (peaxKyuu 2ai02eHUpPOSanusi U HUMpPOB8AHUsL)
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nonyuenue u npumenenue® TOKCHUYHOCTb apeHOB [eHeTHueckas
CBsI3b MEXJy YIJIEBOJOPOJAaMHU, MPUHAJJIEKAIIMMH K pa3Id4YHbIM
KJIaccam

[IpuposHble UCTOYHUKH YrJjieBoJoponoB I[IpupojHbIH ras u Imo-
nyTHble HedTsHble raspl HedTh U eé mpoucxoxzaeHue CHoco6bl
nepepaboTku HedTH: MeperoHka, KpeKUHr (TepMUYecKUH, KaTasu-
TH4YecKuM), nupoaus I[lpoaykThl nepepaboTkd HedTH, UX NpUMe-
HeHHe B NPOMBIIIJIEHHOCTH U B O6bITY KaMeHHBIH yrojib U NpoAyK-
Thl ero nepepaéoTKu

JKcIepyMMeHTaJbHble MeTO/Ibl U3Y4YeHHU BellleCTB U UX IpeBpa-
IIEHUNW: O3HAKOMJIEHUE C 06pas3iaMu IJIacTMacC, KaydyKoB U pe-
3uHbI; Koyeknuu «HedThb» U «¥Yrosb»; MoaeMpOBaHUE MOJIEKYJI
yIJIEBOJOPOAOB U TaJIOreHONPOU3BOJHbBIX; NPOBeJleHUEe MpaKTHye-
CKOU paboThl: MOJyYEeHUE ITUJIEHA U U3YYEHUE ero CBOUCTB

Pacuémmnole 3a0auu

BbluMc/ieHUs 110 ypaBHEHUIO XMMUYeCKOU peakiuu (Macchl, 06'b-
€Ma, KoJIM4yeCcTBa UCXOAHOrO0 BellleCTBa UJIHM NPOAYKTa peaKLuy 1o
W3BECTHBIM Macce, 06'bEMY, KOJTUYECTBY OJHOTO U3 UCXOJHBIX Be-
LECTB WUJIU NPOAYKTOB peaKLHH)

Kucnopoacoaepxalyye opraHuyeckne COeAnMHeHms

[IpefenbHble OAHOATOMHbIE CHUPTbI MeTaHOJ U 3TAaHOJ: CTpoe-
HUe, pU3UYecKHMe U XMMHUYeCcKue CBOMCTBa (peakUUU C aKTHUBHBIMHU
MeTa/lJlaMH, TaJloreHOBOJOpPOJAaMHU, ropeHue), npumeHenue Bopo-
poAHble CBA3WM MeXAYy MOJIeKyJaMd CcHUpTOB /JlelicTBUe MeTaHoJ1a
Y 3TaHoJla Ha OPraHu3M yesOoBeKa

MHoroaToMHble CIUMPTbl JTUJIEHIJIMKOJAb W TIJIMLIEPUH: CTpoe-
HUe, pu3UYecKHe U XUMHUUYeCcKHe CBoMcTBa (B3auMoJelcTBUeE CO Iie-
JIOYHBIMHU MeTa/lJlaMH, KayeCTBeHHas peakKlldss Ha MHOroaTOMHble
cnupThl) JleficTBHe Ha opraHU3M vesioBeKka [IpuMeHeHue riune-
pHHA U 3THUJIEHTJIMKOJIA

®deHOJI: CTpOEeHUe MOJIEeKYJIbl, GU3nUecKHe U XUMUYeCcKHe CBO -
ctBa TokcuyHocTh dpeHosa [IpumeHeHne peHosa

Anpperuabl U kemonv: Popmasberuli, alneTaableruj: CTpoe-
HUe, pr3MYecKue U XMMHUYECKHe CBOMCTBA (peakLUHU OKHUCIEeHUs
U BOCCTAHOBJIEHUs], KaueCTBEHHbIe peaKILiMH), MoJyYeHue U MpHU-
MeHeHUe

Ayemon: cmpoenue, gusuueckue u xumudeckue ceolicmea (pe-

aKyuyu OKUCIEeHUs U 60CCMAHOBIEHUS), NOYYeHUe U NPUMEHeHUe

OZHOOCHOBHBIE NpeesibHble KAp6OHOBbIE KUCJA0TbI MypaBbu-
Hasl M YKCYCHasl KHUCJOTBI: CTpoeHHe, GU3HUUeCKUe U XUMUYECKHe

6 Kypcusom B TeEKCTe BblJeJIeHbl 3JIEMEHTBI COJEep)KaHUs y4eOHOTro MaTe-
pHasa, KOTOpble M3y4alOTCs B O3HAKOMHUTEJBHOM IJIAHE M He BKJIIOYa-
I0TCSI B COCTaB MpeAMeTHBIX pe3ysbTaToB ocBoeHuss OOIl COO Ha 6a3o-
BOM ypOBHE
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CcBOMcCTBa (CBOMCTBa, 0OlLMe JJs Kjacca KHUCJAOT, peaklus 3Tepu-
dukanuu), nosydyeHue u npuMeHeHue CTeapUHOBAs M OJIEMHOBasl
KUCJOThl KaK MpPeJCTaBUTENH BBICIIMX KapOOHOBBIX KHUCJOT Mblia
KaK COJIU BBICHIUX Kap6GOHOBBIX KHCJOT, UX MOMOIIee JleficTBUe

CnoxxHble 3pUpbl KaK NMPOU3BOJHble KapOOHOBBIX KUCJIOT ['HU-
ApoJin3 cJoXHbIX 3¢upoB Kupel 'naposuns xupoB I[IpuMeHeHue
»XUpoB Buosiornyeckass poJib >KUPOB

YrieBojbl: cocTaB, KjaaccubuKalus yrjaeBoaoB (MOHO-, AU- U
noJsiucaxapuzpl) ['Jitoko3a — npocTellIMM MOHOcCaxapUu/: 0cobeH-
HOCTH CTPOEHUS MOJIEKYJbI, PU3NYECKHE U XMMHUYECKHe CBONUCTBA
(B3aumogeiictBue ¢ rugpokcugom Mmenu(Il), okucieHne aMmmuad-
HbIM pPacTBOpPOM oOKcuzaa cepebpa(l), BoccTaHOBJIeHUE, OGpPOKEHUE
IJIIOKO3bI), HAX0X/AeHHe B MPUPO/ie, MIPpUMeHeHHe, OU0J0THYeCKas
posib ®oTtocuHTe3 PpyKTo3a KaK U30MeP TJIHOKO3bI

Caxapoza — npedcmasumellb Oucaxapuoos, S2UOPOaU3, HAXOIHC-
oerue 8 npupooe U NPUMEHEHUE

Kpaxmas u 1esuitosio3a Kak NpUpoJHbIe MosiuMepbl CTpoeHHe
KpaxMaJja M LeJUTioyio3bl Pusndeckrne W XUMHUYECKHEe CBOMCTBA
KpaxMmaJjia (ruZpoJin3, KayecTBEeHHasl peaKIus C HOJI0M)

JKcrnepyMeHTa/lbHble MeTOJbl HW3Y4YeHHs BeLlecTB W HUX NpeBpa-
IEeHUN: NMpoBeJieHHe, HAOII0eHe U ONHMCaHue JeMOHCTPAlMOHHBIX
ONBITOB: TOPEHHE CIHPTOB, KaueCTBEHHbIe pPEeaKIMH OJHOATOMHBIX
ciupToB (OKHCJIeHHe 3TaHoJsia okcujaoMm Meau(Il)), MHOroaToOMHBIX
CIUPTOB (B3auMMOJIeCTBHE TJIMIEepHUHA C ruapokcuaom mexau(ll)),
anbJlernZoB (OKHUC/IeHHne aMMHaYHbIM pacTBoOpoM okcuza cepebpa(l)
u rugpokcugom Menu(ll), B3aumogelicTBHe Kpaxmasa C HOAOM);
MpoBeZileHNe NPAaKTHYEeCKOW paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI

Pacuémmnuote 3a0auu

BbluKc/ieHHsI MO ypaBHEHWIO XHMHYECKOW peakiuu (Macchl,
06 bEMa, KOJTUYECTBA UCXO/IHOTO BellleCTBAa UJIH NPOJIYKTA peaKIUuu
0 U3BECTHBIM Macce, 06'bEMY, KOJIMYECTBY OJHOTO M3 HCXOJHBIX
BeleCTB UJIU NPOAYKTOB PeaKIuH)

A3oTcogepiKalime opraHMueckme COeAnMHEeHWs

Amunol. Memunamun u anunuu: cocmas, cmpoenue, gusuve-
cKue u xumuueckue ceovcmea (copenue, 83aumooeticmeaue ¢ 6000U
u Kuciomamu)

AMUHOKUCIOTBI Kak aMoOTepHble OpraHu4YecKue coeJUuHEeHUs
dusnyeckre U XMMHUYECKHe CBOWCTBAa aMHUHOKMUC/IOT (Ha NpuMepe
raunyHa) buosoruyeckoe 3HaueHHe aMUHOKUCIOT [lenTuabl

BeslkM Kak NpUPOJHBIE BbICOKOMOJIEKYJISIDHBIE COEeJUHEHUs
[lepBuyHasi, BTOpUYHAsA U TpeTU4YHAsd CTPYKTypa 6esKOoB XHUMU-
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yecKHe CBOMCTBA 6€JIKOB: TMAPOJIN3, JieHaTypal s, KaueCTBeHHbIe
peakLyu Ha 6eJiKH

JKcneprMeHTa/llbHble MeTOJbl U3yYeHUd BelleCcTB U UX IpeBpa-
IleHUH: Hab/oleHue U ONMCaHHWe JeMOHCTPALMOHHBIX ONBITOB: Je-
HaTypauus 6e/IKOB IpPU HarpeBaHUH, 11BETHble peaKLUU GeJKOB

BbICOKOMOﬂeKyﬂﬂprle coeanHeHnA
OCHOBHbIE MOHSTHUS XWMHHU BBICOKOMOJIEKYJIIPHBIX COEJIUHEe-
HUI: MOHOMED, MOJIUMED, CTPYKTYpPHOE 3BEHO, CTeNEHb OJIUMEPU -
3allMM, CpeaHAsA MoJieKyaspHasa Macca OCHOBHbIE METO/Ibl CHHTe3a
BbICOKOMOJIEKYJIIPHBIX COEUHEHUNH — MOJIMMEpPHU3alUs U MOJU-
KOH/JIeHcalus
IThacmmaccol (noarusmunen, NOAUNPONULEH, NOTUBUHUNXAO-
puo, noaucmupon). Hamypanenetii u cunmemuueckue KayuyxKu
(6ymaoueno8blil, XI0pONnPeHosvlll U U30NPEeHO8bIl). Bonokna:
HamypaibHble (XJIONOK, wepcms, WéNK), UCKYCCMBEEeHHble (aye-
mammoe 60JI0KHO, 8UCKO3a), CUHmMemuyeckue (Kanpom u 1aecam).
JKcnepuMeHTaJJbHble METOJbl N3yYEeHUs BeNleCTB U UX IpeBpa-
IIEHUN: 03HAKOMJIEHHE C 06pa3LiaMy NPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, IJIACTMacC, Kay4yKOB
Mesncnpeomemmusie ceszu
Peanusanus MeXnpeaMeTHBIX CBSI3ed MPU U3yYeHHU U OpraHuye-
CKOM xuMUHU B 10 KJlacce ocyuiecTBJISETCS Yepe3 MCIOJb30BaHUE
KaK O0IIMX eCTeCTBEHHO-HAyYHbIX MOHSATHUH, TaK U MOHATHH, AB-
JITIOLUXCS CUCTEMHBIMHU /ISl OT/ZeJIbHBIX IPEAMETOB eCTeCTBEHHO-
HAy4YHOTO LIMKJIA
O6uine ecTeCTBEHHO-HAy4YHble MOHSATHUS: SIBJIEHUE, HAy4YHbIN
dakT, runoresa, 3aKOH, TeOpHsi, aHAJIN3, CUHTE3, KJacCuUKAIUS,
NMePUOJUIHOCTD, HAOJIIOJeHUEe, U3MEepPEHNE, SKCIEPUMEHT, MO/IEIN -
poBaHHeE
®dusuka: maTepusi, 3HEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKY-
Jla, JHEpPreTUYECKUH YpOBeHb, BELIECTBO, TeJ0, 00'bEM, arperaTHoe
COCTOSIHHE BellecTBa, ¢U3WYEeCKHe BEeJHUYUHbl U eJUHUIbl HUX U3-
MepeHUs
Buosiorusi: KjeTka, opraHusM, 6uocdepa, o6MeH BellecTB B Op-
raHu3sMe, GOTOCUHTE3, OGUOJIOTUYECKH aKTHUBHbIEe BellecTBa (0eJsKH,
yTJIEBOABI, )KUPbI, GEPMEHTHI)
F'eorpadus: MuHepaJsibl, TOPHBbIE MOPO/bI, MMOJIE3HbIE HCKOMae-
Mbl€, TOMJIHNBO, PECYPCHI
TexHoJIOTHSI: THUIEBble NPOAYKTHI, OCHOBBI PalMOHAJIBHOTO
MUTAHUSA, MOIOUIUE CPeJCTBa, JIEKAPCTBEHHbIe U KOCMETUYEeCKHe
npenaparhbl, MaTepUabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BO-
JIOKOH
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11 KNACC. OBLLAA N HEOPTAHMYECKAA XMMUKA

TeOpeTI/ILIeCKI/Ie OCHOBbI XMMWK

XuMuyeckuil aseMeHT AToM fAapo aroma, U30TOMbI  JJIEK-
TpoHHasi 060J04Ka IJHepreTUYecKMe YpPOBHH, NOAYPOBHU ATOM-
Hble OpOuUTaNH, S-, P-, d-aseMeHTbl OCOGEHHOCTH pacHpejeseHus
3JIEKTPOHOB IO OPOUTANIAM B aTOMax 3JIEMEHTOB IEPBbIX YETBIPEX
MepUoJIoB JJIEKTPOHHAsT KOHQUTypalusi aTOMOB

[leprosuyeckuit 3akoH u [lepuoanyeckass cucTeMa XMMHUYECKUX
asieMeHTOB [ U MenpeneeBa CBsI3b mepUOAHMYECKOrO0 3aKOHA U
[lepuoguyeckoil cCUCTEMbl XUMUYECKUX 3jeMeHTOB /| U MeHpe-
JieeBa C COBpeMEeHHOU Teopuel CTpOoeHHs aTOMOB 3aKOHOMEPHOCTHU
M3MEHEHHUs] CBOUCTB XMMHUYECKUX 3JIEMEHTOB U 06pa3yeMbIX UMHU
MPOCTBIX U CJIOXHBIX BELIECTB IO IPynIaM U nepuogam 3HadyeHUe
MEePUOAUYECKOr0 3aKOHA B Pa3BUTHHU HAYKU

CtpoeHue BemecTBa XHMHYeCKass CBfI3b BHJbl XUMHYECKOH
CBsA3U (KOBaJIGHTHasl HeMNoOJIApHAasd W TMOoJspHasg, WOHHas, MeTas-
Juvyeckasi) MexaHHW3Mbl 006pa3oBaHUSA KOBAJEHTHOW XUMHUYECKOU
cBsi3M (OOMEHHBIM M JOHOPHO-aKLeNTOpHbIA) BojgopogHas cBs3b
BaseHTHOCTb  JJIEKTPOOTpULLATENBHOCTh (CTemneHb OKMCJIEHHUSA
HoHBI: KaTUOHBI U aHUOHBI

BeliecTBa MOJIEKY/JIIPHOTO U HEMOJIEKYJAADHOTO CTpOeHUsA 3a-
KOH IIOCTOSHCTBA COCTaBa BellecTBa THUNBI KPUCTAJIJIHUYECKHUX pe-
WETOK 3aBUCHMOCTb CBOMCTBA BeIleCTB OT THUIA KPUCTAIJINYECKOU
peléTKU

[lonatvne o pucnepcHbIX cucteMax VCTHHHBIE UM KOJIJIOUAHBIE
pacTBOpbl MaccoBasi 01 BellecTBa B pacTBoOpe

Knaccudukanus HeopraHudeckrux coegrnHeHUH HomeHKsaTypa
HeOpraHHYeCKHUX BellecTB ['eHeTH4YecKas CBA3b HeOpPraHUYECKHUX
BeLeCTB, IpUHAJIeXKallluX K pa3JUudHbIM KJaccaM

Xumuueckas peaknus Kiaccudpukanusas XUMHUYECKUX peakiui
B HEOpraHU4YecKOW U OpraHMYecKoW XUMHUM 3aKOH COXpaHeHUd
MaccChl BelleCTB; 3aKOH COXpaHEeHUs U NpeBpalleHUs 3HEPTUU NpU
XUMUUYECKUX PeaKLUIX

CKopoCTh peaknuH, eé 3aBUCUMOCTb OT Pa3/IMYHbIX GAKTOPOB
O6paTuMble peakiuu XuMuUdyeckoe paBHoBecue PakTopbl, BIHS-
OlllMe Ha COCTOsSIHUEe XUMUYeckoro paBHoBecud [IpuHuun Jle Ila-
TeJibe

JnekTpoauTudeckas gucconuanus CUMbHbIE U caabble 3J1eKT-
posiuTel Cpesa BOAHBIX pacTBOPOB BeLLEeCTB: KUCJas, HEUTpasb-
Hasl, wesoyHasa [lowsmue o eodopoonom noxazamene (PH) pac-
meopa. Peakiluu HWOHHOTO o6MeHa [ uUoponusz HeopeaHuueckux u
Op2aHU4ecKux seujecmas
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OKHUC/IUTEJIBHO-BOCCTAHOBUTEJIbHbIE peakuuu [lousmue 06
2IeKMpOoaU3e pacniagos u pacmeopos conel. llpumenenue s7eK-
mpoausa

JKcnepUMeHTa/libHble MeTOJbl M3yYeHUs BelecTB W HUX IpeBpa-
IIeHUW: JAeMOHCcTpauus TabJuul «[leproarydeckass cucrteMa XUMHUYe-
ckux ajieMeHTOB /| U MeH/ieneeBa»; uU3ydeHUe Mojesiel KpUCTaJ-
JIMUYECKUX PEIIETOK; HAOJIIOJEHHE U ONHCAHUE AeMOHCTPALlMOHHBIX
U J1abOpaTOPHBIX OMBITOB (pa3JioXKeHHe NepoKCU/ia BOAOPOAa B MPU-
CYTCTBUU KaTa/IM3aTopa, ONpejieJieHUe CpeAbl PacTBOPOB BeLECTB
C TOMOIIbI0 YHHUBEPCAJbHOI0 HWHAMKATOpPA, peaKIUuu HOHHOro 06-
MeHa); NpPOBeJleHUE MPAKTHYECKOW paboThbl «BiiusHUE pas3/IMYHBIX
$paKTOpOB Ha CKOPOCTh XUMHUUYECKOU peaKI[UU»

Pacuémmnuvie 3a0auu

PacuéTbl Mo ypaBHEHUSAM XUMHUYECKHUX peaKIUi, B TOM 4HCJIEe
TEPMOXUMHUYECKHE PACUETHI, PACYETHI C UCIIOJIb30BAaHUEM MMOHATUA
«MaccoBas 0Jis BellleCTBa»

Pa3zgen 2. HeopraHnueckasa xmmusa

HemeTtannsbl [losioxxeHne HeMeTasy10B B [leproguyeckoil cucre-
Me XUMUYeCKUX ajieMeHTOB [l U MeHeneeBa 1 0COGEHHOCTH CTPO-
eHUs aToMoB ®U3nYecKre CBOMCTBA HEMETAJLJIOB AJIJIOTPOIHUS
HeMeTaJIJIOB (Ha mMpuMepe KUcaopo/a, cepbl, docdopa u yriaepona)
XuMHUYeCKUe CBOMCTBA Ba)KHEHIINX HEMETAJJIOB (raJoreHos,
cepnl, a3oTa, docdopa, yrieposia U KpeMHHUsI) U UX COeSUHEHUU
(OKCHUZIOB, KUCJIOPOCOAEPKAIMX KHUCJIOT, BOJOPOAHBIX COeqUHe-
HUH)

[IpuMeHeHWe Ba)KHEUITNX HEMETAJLJIOB U UX COeJJMHEHU U
MeTasnl [los10’keHHe MeTasyIoB B [lepruoinuecKol cucTemMe
XUMHUYeCKUX 3jieMeHTOB /I U MeHgesneeBa Oco6eHHOCTU CTPO-
€HUsl 3JIEKTPOHHBIX 060JI0YeK aTOMOB MeTaJlsioB O6mue dusuye-
CKUe CBOMCTBaA MeTa/lJiIoB CrnJiaBbl METaJIJIOB JJIEKTPOXUMHUYECKHUHU

PS4 Hanps»KeHUH MeTaJslJIoB

XuMHUecKre CBOMCTBA Ba)KHEHWIIUX MeTaslJIOoB (HAaTpUH, KaJIui,
KaJIbIIUY, MarHuy, aJlOMUHHUH, LIUHK, XPOM, KeJjie30, MeJlb) U HUX
coeIMHEeHHUH

O6mue cnoco6Gbl MOJIydYeHHUsI MeTaslsIoB Memannypeus Kop-
po3sust memannos. Cnocobwl 3auwumsl om xopposuu. [IpuMeHeHUe
METaJIJIOB B GbITY U TEXHUKE

JKCcrnepryMeHTaJbHble METOJibl M3YYEHUs BEIeCTB W HX IpeBpa-
ILIEeHUH: W3y4YeHUe KoJIeKUuHu «MeTassibl M CIIaBbl», 00pas3noB
HEMETAJIJIOB; peElIeHHWe 3KCIepUMEeHTa/NbHbIX 33/la4y; HaOJIJeHnue
U ONHCaHWe JIEMOHCTPALMOHHBIX W JIaGOPATOPHBIX ONBITOB (B3au-
MOJIECTBUE TUAPOKCHUJA AJIOMHUHUS C PacTBOPAMU KHCJIOT U Iie-
Jlouel, KaueCTBEHHbIE€ PEAKIIMM Ha KaTHOHbI METAJIJIOB)

XMMMS (BA30BbIM YPOBEHD). 10-11 Knacchl 25



Pacuémmnewie 3a0auu

PacuyéTbl Macchl BellleCcTBa UJIUM 00'bEMa ra3oB 10 U3BECTHOMY KO-
JIMYECTBY BEIECTBA, MacCe UJHU 00bEMY OJHOrO U3 YYACTBYIOIIUX
B peakIlMU BellecTB; pacuyéThl Macchl (00'bEMa, KOJIMUECTBA Bellle-
CTBa) NIPOJAYKTOB peaKIUH, ECJU OJHO U3 BEIeCTB UMeEET IPUMECH

XMUA N XN3Hb

Posib xuMuu B ob6ecriedeHUH 3KOJIOTUYeCKOH, SHepreTUYeCcKO U
NnuieBoil 6e30MacHOCTH, Pa3BUTUU MeAulUHbI [loHATHE O Hayuy-
HbIX MeTO/]aX NT03HAHUS BeLeCTB U XUMHUYECKUX peaKIun

[IpencTaBsieHUss 06 OGLIMX HAYYHBIX MPUHIUIIAX NPOMBILIJIEH-
HOT'0 NOJIyYeHHUsl BaKHeHIIMX BellecTB

YenoBek B MHUpe BelleCTB U MaTepuasioB: BaKHeHllNe CTPOU-
TeJibHble MaTepuasbl, KOHCTPYKLUOHHble MaTepHasbl, KpacKH,
CTeKJIO, KepaMUKa, MaTepuabl [Js 3JIEKTPOHUKH, HaHOMaTepHa-
JIbI, OpraHUYeCKHe U MUHEepaJbHble yA00peHUs

XUMUSA U 3J0pOBbe YeJsioBeKa: MpaBuJia UCIOJb30BaHUS JieKap-
CTBEHHBIX NpenapaToB; NpaBWJja 6e30MacHOTO HUCIOJIb30BaHUS Npe-
MapaToB ObLITOBOM XMMHHU B MOBCEJHEBHOMN >KU3HU

Measrcnpeomemmnnte césa3u

Peanuszanus MexnpeJMeTHbIX CBAI3ed NMPU U3yYEeHUU 00Ied U
HeOopraHH4YecKod xMMHHU B 11 kJyacce ocyliecTBJIIETCA 4yepe3 MC-
M0JIb30BaHUE KaK OOIHUX eCTeCTBEHHO-HAy4YHbIX NOHSATHUH, TaK U
MOHATHH, ABJSIIIUXCSA CUCTEMHBIMU [IJIsI OT/AEJbHbIX IPEJMETOB
€CTeCTBEHHO-HAYYHOT'0O LIMKJIa

O6uire ecTeCTBEHHO-HAay4YHble NOHATHSA: HAayYHbIA GaKT, TUIO-
Te3a, 3aK0H, TEOPHS, aHAJIN3, CUHTe3, KJacCupUKanus, Nepruogud-
HOCTb, HAOJIIOJleHHEe, SKCIEPUMEHT, MO/JIeJIMPOBaHUe, U3MEPEHHE,
sIBJIEHUE

duszuka: MaTepus, IHEPTUs], Macca, aTOM, 3JIEKTPOH, HPOTOH,
HEHUTPOH, WOH, U30TOM, PaJiM0AKTUBHOCTh, MOJIEKYJIA, JHEPTETH-
4YeCKUH YpOBeHb, BelleCTBO, TeJo, 06'bEM, arperaTHOe COCTOSIHHE
BellleCTBa, GU3nvYecKre BeJTUYUHbI U eJUHHUIbI UX U3MEPEHUSI, CKO-
pocThb

Buosiorus: kjeTka, opraHui3M, 3KocHucTeMa, 6uocdepa, Makpo-
U MUKPO3JIEMEHThI, BUTAMHUHbBI, OOMEH BEINIECTB B OpraHU3Me

F'eorpadus: MuHepaJsibl, TOPHBbIE MOPO/bI, MMOJIE3HbIE HCKOMae-
Mbl€, TOMJIHNBO, PECYPCHI

TexHoJ/IOTHS: XHMHYECKass NPOMBIIIJIEHHOCTh, METAJIyprus,
MPOU3BOJCTBO CTPOUTEJbHBIX MAaTEPHUAJIOB, CEJIbCKOX03SIHCTBEHHOE
MPOU3BO/JCTBO, MUIEBAasi NPOMBIILJIEHHOCTb, ¢dapMaleBTHYeCKas
MPOMBIILJIEHHOCTb, NMPOWU3BOJACTBO KOCMETHYECKHX I[PEenapaTos,
MPOU3BOACTBO KOHCTPYKIMOHHBIX MaTepHaJsiOB, 3JIEKTPOHHAas Mpo-
MBIIIJIEHHOCTh, HAHOTEXHOJIOTUU

26 Paboyas nporpamma
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TEMATUYECKOE TINAHWPOBAHWE YYEBHOIO TIPEOMETA «XMMWS»

Y4yeOHbIn npeameT «Xumus» (6a3oBblil YpOBEHb)
Bcero 70 4, u3 HUX 6 4 — pe3epBHOe BpeMsd

10 KNACC. OPTAHUYECKAA XMMKUA

1 4 B Hepesto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOEe BpeMsd

IIlpuMepHbIE TEMBI,
packpbiBaKIye JaHHbIN
pa3aeJs nporpamMmsl, 1
KOJIN4€eCTBO 4YaCOB, OTBO-
AUMOe Ha UX U3ydeHue

OcHOBHOeE coJeprKaHue

OCHOBHbIE BU/bI J€SITE/IbHOCTU
06GyJaImuxcs

Pasgen 1. TeopeTudyeckrie OCHOBbI OpraHM4Yeckou xumuu (3 4)

Tema 1. [Ipeamer
OpraHu4ecKo XMMHUM.
Teopua XMMHU4YECKOTO
CTPOEHHUs OPraHu4ecKnx
coeauHeHui (3 4)

[IpeMeT opraHu4eCcKON XUMHUU: eé BO3-
HUKHOBEHMeE, pa3BUTHE U 3HaUYEeHHUE B
[10JIy4YeHUH HOBBIX BellleCTB U MaTepHasoB
Teopus cTpoeHUsA OpraHUYecKUX CoeiuHe-
Huil A M ByTtiiepoBa, eé 0OCHOBHbIE I10JIO-
»keHUsA CTpyKTypHBIE GOpPMYJIbI OpraHu-
YyecKHuX BelecTB ['oMoJsiorus, nsomepus
XuMu4eckas CBfI3b B OPTaHUYECKUX COeu-
HEHUsX: KpaTHble CBA3H, G- U M-CBA3U

[IpescTaBieHue 0 K1acCUPUKALUHU Op-
raHn4yeckux BeuiecTB HomeHk1aTypa
OpraHMYecKHX coeJUHEeHUH (cucTeMa-
THUYeCKas) ¥ TPUBHAJIbHble Ha3BaHUS
Ba)KHEHWIIMX Npe/iCTaBUTEEN KIacCoB
OpraHWYeCcKHX BellecTB

6 PacKpbIBaTb CMBIC/I U3y4YaeMbIX NMOHATHH
(BBIABJAATD UX XapaKTepHbIe MPU3HAKH),
yCTaHABJIMBATh UX B3aUMOCBS3b

6 [IpUMeHATb I0JIOKEHHUS TEOPUH CTpoe-
HUA OpraHUYeCcKUX COeJMHEeHHUH
A M ByTsaepoBa aJis1 06'bsICHEHUSA
3aBHCHMOCTH CBOMCTB BelleCTB OT UX
coCcTaBa M CTPOEHHUs

6 Vcrnosp30BaTh XUMHUYECKYI0 CHMBOJIH-
Ky /IJIs1 COCTaBJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaLEH-
HOHM) PopMyJ1 OpraHMYECKHX BeleCTB

6 Onpesie/IsITh BU/AbI XUMHYECKON CBA3U
(omuHaApHBIE, KpaTHbIE) B OPraHUYECKUX
COeIMHEHUAX
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JdeMoHCcTpanuu

— O3HaKOMJIeHHue C 06p331_laMl/I OpraHu-
YeCKHUX BelleCTB U MaTepHaJlaMH Ha UX
OCHOBE€;

— OIBITHI 10 MPEBpAIEHHI0 OpraHuye-
CKHUX BeUleCTB NMpPU HarpeBaHUU (IJ1aBJje-
HUe, 00yTJIMBaHUE U FOpEHUE)

JlaGopaTopHbIii ONBIT

— MoOJleJIMpOBaHHe MOJIEKYJl OpraHude-
CKHX BeIlleCTB

6 PackpbIBaTb pOJib OpraHUYeCKOd XHMHUHU
B ’KHM3HU YeJI0BEKa, UWIJIOCTPHUPOBATh
CBSI3b C APYTUMU HayKaMH

6 HaGitoaTh ¥ ONHUCHIBAaTh JE€MOHCTpAIU-
OHHbIE OMNbIThI; TPOBOAUTL U OMHCHIBATH
JabopaTOpHbIE OMBITHI

Pasgen 2. YriaeBoaopoas! (12

4)

Tema 2. [IpeaesibHbIE
yIJIeBOJOPOABLI —
aJIKaHbI (2 4)

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOT -
4yecKud pAg MeTaH U 3TaH — NPOCTEN-
LIMe NpesCcTaBUTe N alKaHOB: GpU3Uye-
CKHe U XMMHYecKue CBOHCTBaA (peakyuu
3aMelleHUsl U FOPeHHs), Hax0XAeHHe B
IIpUpo/Jie, MoJy4eHHe U NpUMeHeHHe

6 PackppIBaTb CMBICJI U3y4YaeMbIX I0-
HATHUH (BBIABIATh UX XapaKTepHbIe
MPU3HAKH), YCTAaHABJIUBATh UX B3aHMO-
CBfI3b, UCII0JIb30BATh COOTBETCTBYIOILE
MOHSATHUSA NPU ONHCAHUH COCTABA, CTPO-
€HUs U IpeBpaLleHUH OpraHuuecKux
coeITUHEHU M
Hcnonp30BaTh XMMHUYECKYI0 CUMBOJIU-
KY ZJIsl COCTaBJIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH, COKpaléH-
HOU) popMyJs1 OpraHUYEeCKHUX BellecTB
6 YcTaHaBJIWBAaTh NPUHAJIEXHOCTD Be-
IIECTB K ONpeie/IEHHOMY KJIacCy yriie-
BO/IOPO/IOB 110 COCTaBY U CTPOEHHUIO,
Ha3bIBaTh HUX M0 CUCTEMATHYECKOU HO-
MeHKJIaType; NPUBOAUTh TPUBHAJILHBIE

o
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4acoB, OTBO-
AUMOe Ha UX U3yYeHHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

Tema 3. HenpegebHbie
YIJIEBOJOPOADbI: AJIKEHBI,
aJIKaJueHbl, aJIKUHbI

(6 1)

AJIKeHBI: COCTaB U CTPOEHUE, TOMOJIO-
rU4YeCcKUM psj ITUIEH U NPONUJIEH —
MpOCTeHIINe NPeICTABUTENHN AJIKEHOB:
dusnyeckre U XUMHYECKHUe CBOMCTBa (pe-
aKIUU TUAPUPOBAHUSA, FaJIOTEHUPOBAaHUS,
ruZipaTalyy, OKUCJEeHUs U N0JIMMepHu3a-
IIMH), TIOJIyYeHHe U IPUMeHeHHe

Ankaauensl ByragueHn-1,3 u MeTUn6y-
TagueH-1,3: cTpoeHue, BaxkHeHLIe
XHMMHYecKHe CBOMCTBa (peakLius noJIMMe-
pusanuu) [losydyeHHne CHHTETUYECKOTO
Kay4dyKa U pe3nHbI

AJIKMHBI: COCTaB U 0COGEHHOCTH CTpoOe-
HHS, TOMOJIOTUYECKHH paj AleTUIeH —
NPOCTEHIINN TPeACTaBUTE/b aJIKUHOB:
cocTaB, cTpoeHHe, GU3NYeCKHEe U XUMHU-
YecKuHe CBOMcTBa (peakUu rupUpoBa-
HHUs, FaJIOTeHUPOBAaHUs, THJpaTaluy,
ropeHus), NoJiydeHre U NpUMeHeHHe

Ha3BaHUsA OT/IeJIbHBIX MpeJ/ICTaBUTeen
yTJIEBOZOPO/IOB

6 OnpenessATb BUJbl XUMHYECKOW CBSI3H
B MOJIEKYJIaX YIJIEBOJOPOJOB; XapaKTe-
pHU30BaTh 3aBUCMMOCTb pPeaKI[MOHHOU
CMOCOGHOCTH YTJIEBOJIOPOJOB OT KPaTHO-
CTH KOBaJIEHTHOU CBSA3U

6 XapaKTepu30BaTb COCTaB, CTPOEHHUE,
npuMeHeHUe, PU3UIYECKHE U XUMHUYe-
CKHe CBOMCTBA, BaKHEHIIIHe CIIOCOObI
MOJIYYEeHUS] TUIIUYHBIX IPeJCTaBUTE e
pa3JIMYHbIX KJIACCOB YIJIEBOJOPO/IOB
(MeTaHa, 3TaHa, 3TUJIEHA, AlleTUJIEHA,
6yrazueHa-1,3, 6eH3ou1a)

6 BbIsIBJIATb FT€HETUYECKYIO CBSI3b MEXY
yIJIEBOJOPO/IaMH U MOTBEPXKJATh €é
HaJIM4Ke ypaBHEHUSIMU COOTBETCTBYIO-
[IMX XUMUYECKHUX peaKIUi ¢ UCI0JIb30-
BaHUEM CTPYKTYPHbIX GOpMyJT

6 XapaKTepHu30BaTb UCTOYHUKH yTJIEBO-
JOPOAHOTrO ChIpbsi (HEPTH, IPUPOAHBIMA
ras, yroJib), Cioco6bl UX nepepaboTKU
Y IpaKTHYeCKoe IpUMEHeH e MoJyJyae-
MbIX MPOAYKTOB
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Tema 4. ApoMmaTudeckKue
YIJ1€BOAOPOALI (2 4)

ApeHbl BeH30J1: cOCTaB, CTPOEHUE,
dusnUecKHe U XMMHYeCKHe CBOMCTBaA
(peakuuy raJjoreHMpoOBaHUs U HUTPOBa-
HUs1), TOJIydYeHue U IpuMeHeHue Joay-
on: cocmas, cmpoenue, gusuiecKue u
Xumuueckue ceovicmea (peakyuu 2anioze-
HUPOBAHUSL U HUMPOBAHUS), NOJYHEeHUe
u npumenenue TOKCHYHOCTb apeHOB
'eHeTHYecKasi CBSI3b YIJIEBOJOPOJ OB, IPH-
Ha/JJIeXKallluX K pa3/IMuYHbIM KJlaccaM

Tema 5. [IpupoaHbie
HCTOYHUKH YI/1€BOJ0PO-
JI0B U MX NepepaGoTKa
(2 4)

[IpupoAHble HCTOYHHUKHU yIJIEBOJO0POOB
[IpupoHBIH ra3 ¥ NONyTHbIe HePTSAHbBIE
rasel HedTh u eé npoucxoxaenue Crmo-
co6bl nepepaboTKH HePTH: ITeperoHKa,
KpPEeKHHT (TepMUYeCKHH, KaTaJluTH4e-
ckuit), nuposins [IpoayKTel nepepaboTKU
HedTH, UX IPUMEHeHHe B IPOMBILILIEeH-
HOCTH U B 6bITy KaMeHHBIH yroyb u
NIPOAYKTEI €ro nepepaboTKU

JleMoHcTpanusa
— KoJsieknuu «HedTb» U «Yrosb»
JlaGopaTopHBbIe ONBbITHI

— O3HaAaKOMJIEHHEe C 06pa3uaMH InJ1acT-
MacC, Kay4yKOB " pE€3UHDbI;

— MOJeJIMPpOBaHHE MOJIEKYJI yIJieBOo4OPO-
AOB U raJIOr€HONMPOU3BOAHBIX

6 Mcnosib30BaTh eCTeCTBEHHO-HAY4YHbIe
MeTO/1bl I0O3HAHUSI — NPOBEJIEHUE,
HabJIl0/leHH e U ONKCaHHe XUMHYECKOT0
3KcrnepruMeHTa (J1a6opaToOpHble U MpPaK-
THUYecKHe paboThl)
CiiejoBaTh NpaBujaM Ge3omacHOW pabo-
Thl B JIaDOPATOPHUHU NMPU HCIOJIb30BaHUHU
XUMHUYECKOH mocyAbl U 06GOpyJ0BaHMS,
a TakKe NpaBWJIaM 06pallieHus C Be-
mecTBaMu B COOTBETCTBUU C UHCTPYK-
I[USIMM 110 BBITOJIHEHUIO JIa6OPaTOPHBIX
ONBITOB U NPAaKTHYeCKUX paboT 1o
MOJIYYEHUIO Y U3YYEHHUIO0 OpraHUYeCcKUX
BellleCTB
[IpencTaBasATh pe3yJsbTaThl 3KCIIEPHMEH-
Ta B ¢popMe 3anucu ypaBHEHUH COOTBET-
CTBYIOUIMX PEaKIUH U [JleJlaThb BBIBOJBI
Ha UX OCHOBe
[IpoBOAUTH BBIYHCIEHUS 10 YPAaBHEHUIO
XUMHUYECKON peaKIuu
6 CaMOCTOSATEJIbHO IJIAHUPOBATD U
OCYULIECTBJISITh CBOIO I03HABATE/BHYIO
JesITeJbHOCTb; IPUHUMATh aKTUBHOE
y4JacTHe B TPYIIOBOH y4eGHOU JessTesb-
HOCTH

o

o

o
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4acoB, OTBO-
AMMOe Ha MX M3y4YyeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

IIpakTH4yeckas paéora

Ne 1 losyyeHue 3TUIEHA U U3y4YeHHUE
ero CBOMCTB

BeruuciieHus
— 10 ypaBHEHHIO XUMHUYECKOH peaKIiuu
(Macchl, 06b€Ma, KOJIMYECTBA UCXOAHO-
ro BellleCTBa WJIM NPOJYKTa peakluy 1o
HU3BECTHBIM Macce, 06'b&My, KOJINYeCTBY
O/JHOTO M3 MCXO/IHbIX BellecTB HUJIH Npo-
JAYKTOB PEaKI1H)

Paszgen 3. Kucaopoacoaepxamue opranudeckve coeguHenus (12 4)

TeMma 6. CIUPTHI.
denon (3 4)

[IpesenbHble OAHOATOMHbBIE CIUPTHI Me-
TaHOJI U 3TAHOJI: CTPOeHUe, QU3NYeCKUe
YU XMMH4YeCKHe CBOMCTBaA (peaKL Uy C aK-
THUBHBIMH MeTa/lJIAMH, IT'aJIOTeHOBOA0PO/a-
MH, FOpeHHUe), IpuMeHeHHe BopopoaHas
cBsA3b /lelicTBUE MeTaHOJIa U 3TaHOJIa Ha
OpraHM3M YeJIoBeKa

MHOroaToMHbIe CIUPTHI DTUJIEHTJIUKOIb
U IJIMLIEPUH: CTpOeHue, pusndeckue U
XHMMHYeCKHe CBOHCTBA (B3anUMoOJeHCTBHE
CO LIeJIOYHBbIMU MeTaJlJlaMH, KauyeCTBEH-
Hasl peaKLMsi HA MHOTOATOMHbIE CIIUPTHI)

6 PackpbIBaTb CMbIC/I U3y4aeMbIX IO-
HATUH (BbISBJAATD UX XapaKTepHbIe
NpPH3HAKH), YCTAaHABJMWBATb UX B3aUMO-
CBfI3b, HCII0JIb30BATb COOTBETCTBYIOIHE
NOHATHSA NPU ONMHMCAaHHUU COCTABA, CTPO-
€HMs Y NIpeBpallleHUHA OpraHUYeCcKux
CoeITUHEHU U

6 Mcnos1b30BaTh XUMUYECKYIO0 CHMBOJIUKY
JUIS1 COCTaBJIEHUSI MOJIEKYJISIPHBIX
Y CTPYKTYPHBIX (pa3BépHYTOH, co-
KpaléHHOU) GOopMyJ1 OpraHruveCKUX
BelLeCTB




1920e1r4 11-0) *(QH3F0dA MIG90EVD) BUWMX

G¢

JelicTBue Ha opraHu3M 4desioBeka [lpu-
MeHEHUE IVIMLEePHUHA U 3TUJIEHTJIMKOJIS

denos CTpoeHUe MoJIEKYIIb], pU3nUe-
CKHe U XUMHU4YeCcKHe cBoHcTBa peHosa
Tokcu4yHOCTb dpeHosa [IpuMeHeHHe
deHosa

Tema 7. Anbaeruabl.
Kap6oHOBbIE KMCIO0ThI.
CnoxHble 3¢pupsl (7 4)

Anbneruapl U kemonvi Dopmanbaerus,
aleTa/lbAeru/i: CTpoeHue, pUandecKue u
XHMHYECKHEe CBOUCTBA (peakluu OKHUCIe-
HHUA U BOCCTAaHOBJIEHHUA, Ka4eCTBEeHHbIe
peakuuu), ojaydyeHue U NpuMeHeHue

Auemou.‘ cmpoeHrue, qbus’utteCKue u xumu-
yecKkue ceolcmaea (peakuuu OKUCJIeHUsl U
G‘OCCmaHOBﬂeHUﬂ), noJjyieHue u npume-
HeHue.

6

o

o

YcraHaBaUBaTh NPHUHAAJIEKHOCTb
BeILeCTB K ONpeJeIEHHOMY KJIaccy Mo
COCTaBy U CTPOEHUIO, HA3bIBaTb HX

[0 CUCTEMATHYECKOH HOMEHKJIATYPE;
NPHUBOJUTbL TPUBHAJIbHbIE Ha3BaHUS
OT/IeJIbHBIX MPEJCTaBUTENIEN KUCJIO0POJ-
cofiep>KallluX CoeJUHEeHUN
XapaKTepu30BaTb COCTAB, CTPOEHHUE,
NpuUMeHeHUe, PU3UYECKUE U XUMHYe-
CKHe CBOMCTBA, BaKHEHIIIHEe CIIOCOGbI
IoJIy4eHUus TUITUYIHbIX Hpe,[[CTaBPITe.Heﬁ
Pa3/IMYHBIX KJIACCOB KHUCJIOPOACOEpKa-
LIMX coeIJMUHEeHUH (MeTaHoJ1a, 3TaHOJIa,
rivueprHa, eHosa, popManbaeruaa,
aleTanbAeru/ia, YKCyCHOH KUCIO0THI,
[JIIOKO3bl, KpaxMaJla, LieJIJI10J103bl);
BBIAABJISITb I'€eHETHYECKYIO CBA3b MeX-
Jy HUMH U NOATBEPKJAaTb eé Halu4yue
YPaBHEHUSIMU COOTBETCTBYIOIIUX XU-
MHUYEeCKUX peaKL Ui C UCII0JIb30BaHUEM
CTPYKTYPHBIX GopMyJI

OnucelBaTh COCTaB, XUMHYECKOe CTpO-
eHHe U INpUMeHeHHe XHUPOB, XapakTe-
pU30BaTb UX 3HAYEHHE JJIS KU3HeJesd-
TeJbHOCTH OPraHU3MOB

Oco3HaBaTb OMACHOCTb BO3JENCTBUA
Ha >KMBble OPraHU3MbI ONIpe/ie/IEHHbIX
OpPTraHUYeCKUX BeLECTB U IMOSICHATH Ha
MpUMepax Croco6bl yMeHbIIEHUS U IIpe-
JOTBpALIEHUs] UX BPEJHOTO BO3/EHCTBHUS
Ha OpraHU3M 4eJioBeKa
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4acoB, OTBO-
AMMOe Ha MX M3y4YyeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

OHOOCHOBHBIE NpejieJbHble KapOGOHO-
Bble KUCJOThl MypaBbUHasi U yKCyC-
HadA KHUCJIOTHI: CTpoeHI/Ie, c]msw{ecxne nu
XUMHUYeCcKHe CBOMCTBa (CBOMCTBA, 0011He
JJIs1 KJ1acca KUCJIOT, peakiusi aTepuduKa-
LIMM), ToJlydYeHHue U npuMeHeHue CTeapu-
HOBAasi ¥ OJIEMHOBAs1 KUCJIOTHI KaK MpeJ-
CTaBUTEJIN BBICIIMX KAapOOHOBBIX KUCJIOT
MpL1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX MOMolee AelCTBUe

CioxHble 3dUPBI KaK IPOU3BOIHbIE
KapOGOHOBBIX KUCJOT ['HAPOIU3 CT0XK-
HbIX 3¢upoB Kupsl 'uaposns xupos
[IpuMeHeHHe xupoB buosiornyeckas
pOJIb KHUPOB

Tema 8. YriieBoAnI (2 4)

YrieBoabl: cocTaB, KaaccuPUKaLus
yrjeBo0B (MOHO-, IU- U IIOJIMCAXapU/bl)
[1r0K03a — NpoCTeNIINI MOHOCaXapHuz:
0COGEHHOCTH CTPOEHHUS MOJIEKYJIbI, GU3H-
YyecKre U XMMHUYeCKHe CBOWCTBA (B3anMO-
pericrBue c rugpokcuaoM menu(Il), okuc-
JIeHMe aMMHa4YHbIM PacTBOPOM OKCHZA
cepe6pa(l), BocctaHOBJIEHUE, OPOXKEHUE

6 McrnoJ1b30BaTh eCTeCTBEHHO-HAYYHble
MeTO/ibl IO3HAHUA — NPOBeJIeHue,
HaG6JII0/leHNe U OTNIMCaHUe XUMHYeCKOTro
3KcIlepUMeHTa (J1aGopaTopHble U MpakK-
THUYecKHe paboThIl)
CiemoBaTh npaBuaM 6e3omacHoi pabo-
Thbl B JJaGOPaTOPHUHU IIPH UCMOJIb30BaHUU
XUMUYECKON MocyAbl U 060pyAOBaHUS,
a Tak»e NpaBW/aM obpallleHus ¢ Belle-
CTBaMH B COOTBETCTBUH C MHCTPYKILHS-
MU BBINIOJIHEHHUS JIaGOPAaTOPHBIX OINBITOB
M NPaKTHYECKUX pabOT IO MOJIyYeHHIO
Y U3y4YEeHHUI0 OPraHUYecKUX BellecTB
[IpefcTaBaATh pe3yabTaThbl IKCIIEPUMEH-
Ta B $opMe 3anucH YpaBHEHUH COOTBET-
CTBYIOLMX PeaKLUi U JAesaTb BbIBOJbI
Ha UX OCHOBe
[IpoBOAWTH BBIYMCJIEHUS 10 YPaBHEHHIO
XUMHYECKOHN peakIuu
6 CaMOCTOSITE/IbHO NJIaHUPOBAThb U
OCYILECTBJISITh CBOIO N03HABATEJBHYIO
JlesITeJIbHOCTb; IPUHUMATb aKTHBHOE
y4acTHe B IpynmnoBoi yuyeGHOU aesTesb-
HOCTH

o

o

o
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[JIIOKO3bl), HAXOX/IeHH e B IPUPO/E, NPHU-
MeHeHUe, 6uoJsioruyeckas posab PorocuH-
Te3 PpyKTO3a KaK U30MeP TIJIIOKO3bI

Caxapoza — npeocmagumensb oucaxapu-
008, 2UOPOIU3, HAXOIAHCOCHUE 8 NPUPOOe U
npumernerue.

KpaxmMaJ ¥ 1e/1/110/103a KaK IPUPOJ-
Hble nojuMepbl CTpoeHHe Kpaxmasia U
1[eJ1J110/103bl PU3UYECKHE U XUMHUYECKUE
CBOMCTBA KpaxMaJia (TUApOoJIN3, Kade-
CTBeHHas peakLys C HOJO0M)

JlaGopaTopHbI€ ONbIThI
— TrOpeHHe CIIUPTOB;
— OKHCJeHHe 3TaHoJsa okcuzpoMm menu(ll);
— B3aUMOJIEHCTBHe IJIMIlepUHA C THPOK-
cugom menu(Il);
— OKHCJIEHHE a/b/leTH/I0B aMMHUAYHbIM
pactBopoM okcuza cepebpa(l) u ruapok-
cupom megu(ll);
— B3aUMOJEeNCTBHe KpaxMasia C H0J0M

IIpakTHyeckas pa6oTta
Ne 2 CoiicTBa pacTBOpa YKCyCHOM KHC-
JIOTBI

Boruuciienus

— I10 ypaBHEHUIO XMMHUY€ECKOH peaKIuu
(Maccel, 06'b€Ma, KOJMYECTBA HCXOAHO-
ro BelllecTBa WJIM MPOJYKTa peaKIuy 10
HU3BECTHBIM Macce, 06'bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BELIECTB HUJIU NPO-
JYKTOB peaKLiH)
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Oxonuanue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4acoB, OTBO-
AMMOe Ha MX M3y4YyeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

Paspgen 4. A3oTcoaeprKalliue opraHudyecKkue coeuHeHus (3 4)

Tema 9. AMUHBI. AMU-
HOKHUCJIOTHI. Besiku (3 4)

Amunvt. Memunramun u aHUIUH: CO-
cmaes, cmpoenue, usuuecKue u Xumu-
uecKue ceolicmea (copenue, 83aumooeti-
cmeue ¢ 000U U KUCIOMAMUL).

AMHHOKHCJIOTHI Kak aM$OTepHbIe opra-
HUYeCKHe coeuHeHus1 Prusnyeckue u
XUMHUYECKHe CBOMCTBA aMUHOKHUCIOT (Ha
npuMepe riunuHa) buosoruyeckoe 3Ha-
YyeHHe aMHHOKHUCIOT [lenmTH/ bl

BeJsiKu Kak NpUpO/IHbIe BBICOKOMOJIEKY -
JIIpHbIE coeanHeHUs [lepBUYHasi, BTO-
pUYHas U TpeTU4YHasl CTPYKTypa 6eJIKOB
XuMH4YecKre CBOHCTBaA GeJIKOB: THAPOJIU3,
JeHaTypalusi, KaueCTBEHHbIe peaKI[uu Ha
6eJIKU

JleMoHCcTpauuu
— JeHaTypauus 6eJIKOB IPU HarpeBaHUY;
— IBETHble peaKIuH 6eJIKOB

6 PackpbiBaThb CMBICJI U3ydaeMBbIX I10-
HATUH (BbIABIATh UX XapaKTepHble
NpH3HAKH), yCTaHABJMUBATb UX B3aUMO-
CBsI3b, UCIIOJIb30BaTh COOTBETCTBYIOIHE
NOHATHA NPHU ONMCAaHUU COCTABa, CTPO-
eHMA Y NpeBpallleHUH OpraHuYecKux
coeUHEHU N
Hcnosp3oBaTh XMMHUYECKYI0 CUMBOJIU-
Ky /IJIs1 COCTaBJIEHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLéH-
HOU) GopMyJs1 OpraHUYECKUX BellecTB
6 Onpeie/1ATh IPUHA/JIEXKHOCTD BELIECTB K
onpe/ie/IEHHOMY KJIacCy II0 COCTaBy U CTpPO-
€HMIO, Ha3bIBaTh UX 10 CHCTEMATUYECKON
HOMEHKJIaType; NPUBOAUTD TPUBHATbHBIE
Ha3BaHUA OT/eJIbHBIX NpeJCTaBUTe el
6 XapaKTepu30BaTb COCTAB, CTPOEHHUE,
npuMeHeHHe, PU3NYECKUEe U XUMHUYe-
CKHe CBOMCTBA, BaXKHEHIIHe ClIOCOObI
MOJIy4YeHHUs] TUIIUYHBIX Ipe/cTaBUTeNeH
a30TCco/iepXKall X COeJUHEHUH (TN MHA
U 6eJIKOB)

o
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6 [losicHATb Ha NpHMepax 3HayeHue GeJ-
KOB JII1 OpraHU3Ma 4eJloBeKa

6 Mcro/s1b30BaTh ecTeCTBEHHO-HAay4YHble
MeTo/ibl I0O3HAaHHUA — HabJI04aTh U
ONMCBIBATh A€ MOHCTPALMOHHbBIHN 3KCIIe-
PUMEHT

6 CaMOCTOsATe/IbHO IJIAHUPOBAThb U OCy-
IeCTBJIATh CBOIO I03HABATEJILHYIO Jles-
TeJIbHOCTb; IPUHUMATb aKTUBHOE y4acTHe
B IPYIIIOBOM y4eOHOH JieATeJbHOCTH

Pa3pesn. 5. BeicOokoMoJIeKy/IApHbIe coeJuHeHud (2 49)

Tema 10. [InacTMmaccsl.
Kay4yyku. BosiokHa (2 4)

OCHOBHbIE NOHATHS XUMUHU BbICOKOMO-
JIEKYJIAPHBIX COeJJUHEHUH: MOHOMeED,
MOJIMMED, CTPYKTYPHOE 3BE€HO, CTelleHb
MoJIMMepU3al 1K, CpeJHAA MOJIeKyJIipHas
Macca OCHOBHbIe MeTO/ bl CUHT€e3a BbICO-
KOMOJIEKYJIIPHbIX COeIMHEHUN — IOJIH-
MepH3alra U MOJHUKOHJeHcalUs

IThacmmaccol (norudmunen, NOAUNPONU-
JleH, NOAUBUHUIXTIOPUO, NOJAUCTIUPOJL).
Hamypanvuwiii u cunmemuueckue Kay-
uyKu (6ymaouenosslil, Xi10ponpeHo8ulll U
uszonpenoswlti). Borokua: namypansvrvie
(xnonox, wepcmo, WENK), UCKYCCMBEEH-
Hble (ayemamHoe 80J10KHO, BUCKO3Q),
cunmemuyeckue (Kanpon u a1aécam)

JleMoHcTpanusa

— O3HaAKOMJIEHHE C 06pa3uaMu Npupos-
HBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIacT-
Macc, Kay4yKoB

6 BnageTs n3y4yaeMbIMH XMMHUYECKUMH
HNOHATHUSMU: paCKpbIBATh CMBICJ HU3y4a-
€MbIX HOHATHH U IPUMEHSITb 3TH IOHS-
THSs IPU ONHMCAHUU COCTaBa U CTPOEHMUS]
BBICOKOMOJIEKYJIIPHBIX OPraHHU4eCKHUX
BeIeCTB, [IJ1s1 00'bsICHEHUS OTJEe/bHBIX
dakTOB U ABIEHUN

6 Mcrio1b30BaTh XMMHUUYECKYI0 CUMBOJIMKY
JUISI COCTaBJIEHUS CTPYKTYPHBIX GOPMYJIT
BellleCTB ¥ ypaBHEeHUH peakLU{ NoJIn-
MepHU3alyy U NMOJUKOHJEeHCauH
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11 KNACC. OBLLAA N HEOPTAHMYECKAA XMMKA

1 4 B Hepesto, Bcero 35 4, U3 HUX 3 4 — pe3epBHOEe BpeMsd

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, 1
KOJINYeCTBO 4acoB, OTBO-
AMMOe Ha MX M3y4YeHue

OcHOBHOE coJeprKaHue

OCHOBHBIE BUJBI J€ATETbHOCTH
06y4JarIuxca

Pa3pen 1. TeopeTnyeckue OCHOBBI XUMHH (12 4)

Tema 1. CTpoeHue aTo-
MoB. [lepuoanyeckuit
3akoH M Ilepuoguyeckasn
cucTeMa XMMHYeCKUX
asiemenToB . U. MeHge-
neeBa (3 4)

XuMu4yeckui asieMeHT Atom fAapo
aToMa, U30TOIbL. JJIeKTPOHHAas 060/I04Ka
JHepreTUYecKue YpPOBHH, IOJAYPOBHU
AToMHBIe op6uUTaNy, S-, pP-, d-3/1eMEHTHI
Oco6eHHOCTH pacmpejiesleHus 3JIeKTPo-
HOB 110 OPGHTAJISIM B aTOMaX 3JIeMEHTOB
MepPBbIX YETHIPEX MEePHOJOB JJIEKTPOHHAs
KOHUTrypanuss aToOMOB

[lepronvyeckuii 3akoH U [lepuopnyeckasn
CHUCTeMa XUMUYECKHUX 3JIEMEHTOB

I W MengeneeBa CBsI3b nepUOJUYECKO-
ro 3akoHa u [lepuosuyeckoi cHCTeMBbI
XUMUYEeCKUX ajieMeHTOB J| U MeHnpese-
eBa C COBpeMeHHOU Teopyel CTpoeHuUs
aToOMOB 3aKOHOMEPHOCTHU U3MEHEeHUsI
CBOWCTB XMMHYECKHUX 3JIEMEHTOB

U 06pa3yeMbIX UMH HPOCTBIX U CJA0XKHBIX
BeIleCTB 10 FpynnaM U nepuogam

6 PackpbIBaTh CMBbICJ U3y4aeMBbIX I10-
HATHUH (BBIABJIATD UX XapaKTepHbIe
MpHU3HAKH), YCTaHABJUBATh UX B3au-
MOCBSI3b

6 PackpbIBaTb CMBICJ IEPUOIUYECKOTO
3akoHa /| U MeHiesieeBa U leMOH-
CTPUPOBATh €ro CUCTEMATU3UPYIOILYIO,
00'BbSICHUTEIbHYI0 U IPOTHOCTUYECKYIO
dyHKIIMHN

6 XapakTepu30BaTh 3JIEKTPOHHOE CTPO-
€HHe aTOMOB XWUMUYECKHX 3JIEMEHTOB
1—4 nepuo/0B, UCNI0JIb3YSl NOHATUSA
«S-, p-, d-3JIeKTpOHHBbIE OPGUTATHY,
«3HEpTeTHYEeCKHEe YPOBHU»

6 O6BSCHATD 3aKOHOMEPHOCTU HU3MeHe-
HUSI CBOWCTB XUMUYECKUX 3JI€MEHTOB
Y UX COeJVHEHUN MO0 mepuojam
u rpynnam [lepuoguyieckoit cucTeMbl
XUMUYeCcKUux ayiemeHToB /Il U MeHpe-
JeeBa




1932er | L-0) "(QHIG0dA MI9d0EVT) BUWMKX

(A4

3HayeHUe nepuoaruveCKoro 3akKoHa
B Pa3BUTHUHU HAYKH

JleMoHCcTpanuu

Bujbl Tabaun «I[lepuogudeckas cucteMma
XUMUYeCKUux asieMeHTOB /I U MeHgene-
eBa»

Tema 2. CTpoeHue
BelecTBa. MHOroo6pa-
3ue BemecTB (4 4)

CTpoeHue BellecTBA XMMHYECKas CBS3b
Bu/ibl XUMUYECKOU CBA3U (KOBaJIeHTHast
HemnoJidApHad U NNoJiApHad, MOHHad,
MeTasInyecKkasi) MexaHu3Mbl 06paso-
BaHHs KOBaJIEHTHOW XMMHUYECKOH CBSI3U
(o6MeHHBIN U JOHOPHO-aKIENTOPHBIHN)
BopopoaHnas cBA3b BaseHTHOCTD
JJIeKTpooTpULaTeIbHOCTh CTeneHb
oKHcieHUs1 MoHBI: KaTUOHBI

U aHUOHBI

BelecTBa MOJIEKY/JIAPHOTO U HEMOJIEKY-
JIIPHOI'O CTPOEHHUs 3aKOH MNOCTOSHCTBA
cocTaBa BellecTBa TUNbl KpUCTaIH4Ye-
CKUX PelIETOK M CBOWCTBA BELIECTB

[lonsTue o AUCIIEPCHBIX CUCTEeMax
HcTuHHBIE U KOJIJIOUAHbBbIE PACTBOPbI
MaccoBas A0Jid BelleCcTBa B pacTBOpe

Kiaccudurkanus HeopraHM4eCcKUX coeu-
HeHUH HoMeHK/1aTypa HeOpraHHYeCKHUX
BellecTB ['eHeTHUYeCcKas CBSA3b HEOPTraHU-
YeCKHUX BellecTB, IPUHAJIeXKalluX K pas-
JIMYHBIM KJIaccaM

6 PackpbIBaTb CMBICJ U3y4aeMbIX NOHS-
TUH (BbIAENATh UX XapaKTepHbIe IPHU-
3HaKH) U NPUMEHSATb 3TH MOHSTUS NPU
OINMCaHUU COCTaBa U CTPOEHMUS BeIlleCTB,
151 O6bsSICHEHUS OT/Ee/bHbIX PaKTOB

U SIBJIEHUH

OnpenenATb BUJbl XUMUYECKON CBA3U
(xkoBaJIeHTHOM, MOHHOH, MeTaJlTUYe-
CKOM, BOJIOPO/IHOM) B COEIUHEHUSIX;
THUI KPUCTA/IJINYECKOHN peléTKU KOH-
KpeTHOro BelecTBa

OnpefiesIATb BaJIEHTHOCTb U CTeNeHb
OKMCJIEHHUS XHMHYECKUX 3JIEeMEHTOB
B COE€JMHEHUAX PA3JIMYHOr0 COCTaBa
[IpoBOAUTE BBIYMC/JIEHHUSA C UCIOJIb30Ba-
HHEM MOHSATHS «MaCCOBasi [0JIs Belle-
CTBa B pacTBOpe»

o

o

o
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4YacoB, OTBO-
AMMOe Ha MX M3y4YeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

Tema 3. XumMmudyeckue
peaknuu (5 4)

XuMuyeckas peaknusa Knaccudukanus
XUMHUYECKHUX peaKliuii B HeOpraHu4eckou
M OpraHH4YecKoM XMMUHU 3aKOH cOXpaHe-
HHS MaccChl BellleCTB; 3aKOH COXpaHeHUs
Y NpeBpallleHHs1 3Hepruu Npu xuMmuye-
CKHUX peaKkLUAX

CKOpOCTb peakluHy, eé 3aBUCUMOCTb OT
pasnnuHbIX pakTopoB OGpaTHMBble peak-
nuu XMMu4yeckoe paBHoBecue PaKTophI,
BJIMAIOIME HA COCTOSIHHE XMMHY€eCKOI0
paBHoBecua [lpunnun Jle llaTenbe

JJIeKTpOJIMTUYECKas JUCCOLMALINS
CusabHBIE U caabble 3yekTpoauTsl Cpesa
BO/IHBIX PAaCTBOPOB BelleCTB: KUCJIas,
HeHWTpaJsibHad, WesnodHada [louamue o 6o-
odopoonom noxazamene (PH) pacmeopa.
Peaknuu nonHoro o6meHa [ uopoaus op-
2AHUYECKUX U HEOP2SAHUYECKUX BeUjeCma.

OKHCINTeTbHO-BOCCTAHOBUTEJIbHbBIE PeaK-
uuu llousmue o6 snexkmponuze pacnia-
606 u pacmeopos conei. llpumenenue
27IeKMpoU3a.

6 O0'bSICHATb 3aBUCHUMOCTb CKOPOCTH

XMMUYEeCKON peaKIMU OT PasIMYHbIX

¢dakTopoB

Onpe/iesisiTh XapaKTep CMeLleHUs XU-

MHW4Y€CKOI'0 paBHOBeCHUA B 3aBUCUMOCTH

OT BHEILIHero BO3JeHCcTBUA (IPUHIUI

Jle lllaTenbe)

CocTaB/IAATh ypaBHEHUS peaKIui

Pa3/IMYHBIX THUIIOB; MOJIHbIE U COKpa-

IIEHHble NOHHbIEe YPaBHEHUS peaKLnH,

YYUTBIBasA YCJIOBUS, IPU KOTOPBIX 3TH

peakuuy UAyT L0 KOHIA

6 [loATBepXKAATD CylleCTBOBAaHHE F'eHETH-
YeCKOH CBSI3U MeXAy HeopraHU4YeCKUMH
BellleCTBaMH C IIOMOLIbI0O YpaBHEHUH co-
OTBETCTBYIOIUX XUMUYECKUX PeaKIui

6 [IpoBOAUTDB, HAGJIIOAATD U ONMUCHIBATH
XUMHUYECKHUH 3KCIIEpUMEHT: N0 ompe-
JleJIEHUIO Cpe/ibl BOAHBIX paCTBOPOB
BellleCTB, BbISIBJIEHHIO YCJIOBUH MpoTe-
KaHUsl peaKlMi HOHHOTO 06MeHa, U3y-
YeHUI0 BJIHSHUS Pa3JIUYHbIX GaKTOPOB
Ha CKOPOCTb peaKLui

o

o
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JeMoHCcTpanuu
— MO/JIeJIM KPUCTA/VIMYECKUX PELIETOK;

— pa3JioKeHue Nnepokcruga Boaoposa B
NPpUCYTCTBUU KaTaiM3aTopa

JlabopaTopHbie paGoThbl
— TIpoBeJieHHe peaKLUH MOHHOTO OOMEeHa;

— oImpeJesieHde cpeJibl pacTBOPOB Be-
11eCTB C NIOMOIIbI0 YHUBEPCAJIbHOTO
WHAWKaTopa

IIpakTUyeckas paéora

Ne 1 BinsiHue pa3/nyHbIX PaKTOPOB Ha
CKOpPOCTb XMMHU4Y€eCKOH peakLHu

BbluucieHus

— pacyeTsl C UCII0JIb3OBAaHUEM IOHATHA
«MaccoBad J10J1 paCTBOPEHHOTIO Bellle-
CTBa»,

— pacyé€Tbl MO ypaBHEHUAM XUMHUYECKHX
peakuui, B TOM 4YMCJIe TepMOXHMHYECKHe
pacyéTnl

6 Csie0BaTh NpaBUJIaM M10J1b30BaHUA
XUMUYeCKOH NoCcyJoM U JJabopaTOPHBIM
060py/lOBAaHUEM

6 [IpeacTaBaAATE pe3yabTaThl XUMHUYe-
CKOT'0 3KCIlepuMeHTa B GopMe 3anHCcU
ypPaBHEHUH COOTBETCTBYIOLIUX peaK Ui
Y JleJlaThb BBIBOJbI Ha UX OCHOBeE

6 [IpoBOAUTL BBIYHCJIEHUS IO YpaBHEHH-
M XMUMHYeCKUX peaKLMi, B TOM 4ucCJe
TePMOXUMHUYECKHE paCYEThI

Pasaen 2. Heopranudeckass xumusa (16 4)

Tema 4. HemeTasl/ibl
(8 9)

HemeTanne! [losoxxeHne HeMeTaLJIOB B
[leproanyecko cucTeMe XUMHUYECKUX
aneMmeHTOB /I U MeH iesieeBa 1 0COGEH-
HOCTH CTpOeHUs1 aTOMOB Pu3nyeckue
CBOMCTBA HEMETAJJIOB AJIJIOTpONUs He-
MeTaJIJIOB (Ha MpUMepe KHUCJI0poJa, Cephl,

docdopa u yriepoaa)

6 PackpbIBaTh CMBICJ H3y4aeMbIX MOHSI-
TUH (BbIAEIATh UX XapaKTepHbIe PHU-
3HAKH{) U IPUMEHSITh 3T NOHATHS NIPU
ONMCAaHUM COCTaBa U CTPOEHMUS BEIlleCTB,
AJ151 O6bSICHEHUs OTZAENbHBIX (PaKTOB
U SIBJIEHUU
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4YacoB, OTBO-
AMMOe Ha MX M3y4YeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

XuMHYeCcKHe CBOUCTBA BaXKHEHIIIUX He-
MeTaJJIOB (rajloreHoB, cephl, a30Ta, ¢oc-
dopa, yriieposa U KpeMHH) U UX COeU-
HeHUH (OKCU0B, KHUCJIOPOJCOoeprKall X
KHCJIOT, BOJOPOJHBIX COeJUHEHHUH)

[IprMeHeHHe BaXKHEHIIUX HEMETAJIOB
U UX COeJUHEeHUH

6 OGBSICHATbL 06IMe 3aKOHOMEPHOCTH
B M3MEHEHUHU CBOWCTB HEMEeTaJ/lJIOB
W UX COeJJMHEHHUH C y46TOM CTPOEHUs
HUX aTOMOB U IIOJIOJKEHHUA B l'[epno;mqe-
CKOI>’I CUcreMe XUMMHU4YEeCKHUX 3JIEMEHTOB
I U MeHnpeseeBa

6 XapakTepH30BaTh (ONUCHIBATh) 061IHE
XUMHU4YeCKHe CBOHMCTBA HEMETAJJIOB, UX
Ba)XKHEHIIMX COeITUHEeHUH, MO TBePKAas
3TO ONHCAHUEe NpUMepaMHu YpPaBHEHUN
COOTBETCTBYIOUIUX XUMHUYECKUX Peak-
UM

6 XapaKTepu30BaTh BJUSIHHE HEMETAJIOB
U UX COeJUHEeHHUH Ha KUBbIEe OpPraHu3-
MBbI; OITMCHIBATh IPUMEHEHHE B Pa3JINy-
HBIX 00J1aCTAX MPAKTUYECKOH JlesTesb-
HOCTH 4YeJioBeKa

6 PackpbIBaTh CyLUHOCTb OKUCIHTEIb- HO-
BOCCTAaHOBHUTEJIbHBIX PeaKI[UH Mo-
CpeJiICTBOM COCTaBJIEHUSI 3JIEKTPOHHOTO
GaslaHCa 3TUX peakuui

6 [I[poBOAUTH peaKkLyy, MOATBEPKAAIOII e
XapaKTepHble CBOMCTBA U3y4YaeMbIX Be-
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I1eCTB; paClO3HaBaTb ONBITHBIM My TEM
QHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax

6 HaburofaTh U ONMCHIBATh JAEMOHCTpALU-
OHHBIE OIIBITHI; IPOBOJAUThL U OIMHUCHIBAaTh
XUMHUYECKUH 3KCIIEpUMEHT (J1abopaTop-
Hble U NPaKTHYECKUE PaboThI)

6 [IpeicTaBAATD Pe3yJIbTATHI XUMUYe-
CKOr'0 3KCIlepuMeHTa B GOpMe 3aIucu
ypaBHEHUH COOTBETCTBYIOLIMX peaKui
W JeJaTb BbIBOJbI HAa UX OCHOBE

6 CsieoBaTh NpaBUJaM N0JIb30BaHUS
XUMUYeCKON nocy1oi U JJabopaTOPHbIM
060pyloBaHUEM

6 [IpoBOAUTH BBIYHUCIEHHUA 110 ypaBHEHHU-
M XUMHU4YEeCKHUX peaKIui

6 CaMOCTOATE/IbHO NJIAHUPOBATh U OCY-
I[eCTBJIATh CBOIO MI03HABATEJIBHYIO Jlesl-
TeJIbHOCTb; IPUHUMATh aKTHUBHOE ydYacTue
B IPYNIOBOM y4eGHON JeATeTbHOCTH

Tema 5. Metasuisl (8 4)

MeTtanbl [lonoxxenne MeTtasios B [lepu-
OJHUYECKOM CHCTeMe XUMHYECKUX dJ1e-
MmeHTOB [l U MengeneeBa Oco6eHHOCTHU
CTPOEHHUs JeKTPOHHBIX 060JI04EK aTOMOB
MeTas10B O61re puU3NIeCcKre CBOMCTBA
MeTa/10B CIJIaBbI METAJLJIOB JJIEKTPO-
XUMHUYECKUH P HANPSDKEeHU MeTalJIoB

XUMHUUYECKHEe CBONMCTBA BaKHEHIII X
MeTaJIJIOB (HaTpUH, KaJui, KaJbIUH,

6 PackppIBaTb CMBIC/ M3y4YaeMbIX HOH:A-
THH (BbIAENATD UX XapaKTepHble IPH-
3HAKH) U NIPUMEHATDb 3TH NOHATHS NIPU
ONMCAHWU COCTaBa U CTPOEHUS BEILECTB,
JJIs1 OO'BSICHEHHSA OTJe/bHBIX GAKTOB
Y SIBJIEHUH

6 OGBACHATL 00IIMe 3aKOHOMEPHOCTH
B U3MEHEHHUHU CBOMCTB 3JIEMEHTOB —
MeTaJIJIOB U UX COEJUHEHUH C y4ETOM
CTPOEHHS UX aTOMOB U IOJIOKEHHUS
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Ilpooonocenue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4YacoB, OTBO-
AMMOe Ha MX M3y4YeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

MarHui, aJlJloOMUHHH, [UHK, XpOM, KeJse-
30, Me/ib) U UX COeJUHEHUH

O611e crioco6bl MOJIYyYeHUsI MeTaJIJI0B
MeTannyprusa Kopposus memannos.
Cnocobul 3awumul om kopposuu. [Ipume-
HeHHe MeTaJ/lJIOB B ObITY U TEXHHUKe

JleMOHcTpanumn
— 006pa3ibl HEMETAJJIOB;

— B3aWMO/JIENCTBHE MeAM C a30THOM KHC-
JIOTOM pa3/IM4YHON KOHLIEHTpaLWU;

— KOJIJIEKI UA «MeTassibl U CIJIaBbI»

JlaGopaTopHbIe ONbITHI

— Ka4YeCTBEHHbIe peaKIIUU Ha aHHUOHBbI
WU KAaTHOH aMMOHHA;

— BSaI/IMO,C[eI‘/JICTBI/Ie TUAPOKCHUAA aJIIOMU-
HHA C paCTBOPpaMMH KHUCJIOT U LueJ'IO‘ieFI;

— Ka4YeCTBEHHble peaKIMHM Ha KaTHOHBbI
MeTaJ/lJIOB

B [leproiuueckoi cucTeMe XUMHUYECKUX
asiemeHTOB /I U MeHpgeneeBa

6 XapakTepu3oBaTh (ONUCbIBAaTh) 061IHE
XUMHUYeCKHe CBOHCTBA MeTalJIOB, UX
BaOXKHEHUIIUX COeJJUHEHUH, MO/ TBEPK/Aas
3TO ONMCAaHUe IpUMepaMH YpaBHEHUN
COOTBETCTBYIOUIUX XMMHUYECKHUX peak-
LUY; IpYUMeHeHUe MeTa/JIOB B pa3Jind-
HBIX 06JIaCTAX, a2 TAK)XKe HCNOJIb30BaHUe
WX JJIS1 CO3JJaHUs COBPEMEHHBIX MaTepHU-
aJIOB U TEXHOJIOTUN

6 PackppIBaTh CyLUHOCTb OKUCIHTEb- HO-
BOCCTAaHOBHUTEJIbHBIX PeaKI[UH 10-
CpeJiICTBOM COCTaBJIEHUSI 3JIEKTPOHHOTO
baslaHCca 3TUX peakuui

6 [IpoBOAUTE peakLuy, MOATBEPKAAIOII e
XapaKTepHbIe CBOMCTBA U3y4aeMbIX Be-
IIIECTB; pacrno3HaBaTh ONMBITHBIM My TEM
HMOHBI MeTaJIJIOB, PUCYTCTBYIOLIYE
B BOJHBIX pacTBoOpax

6 HaGutojaTh ¥ ONUCHIBAaTh JE€MOHCTpAIU-
OHHbIE OMNbBIThI; TPOBOJAUTL U ONMHCHIBATH
XUMHUYECKUH 3KCIepuMeHT (J1aGopaTop-
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IIpakTUYeckue paboThI

Ne 2 PemieHve s3kcnepUMeHTaJIbHBIX 3a-
nad no teMe «HemeTtasibi»;

Ne 3 PemieHve s3kcnepUMeHTaJIbHBIX 3a-
nad 1no treme «MeTasabI»

Boruuciaenus

— pacyéTbl Macchbl BelleCTBA WM 06béMa
rasoB I10 U3BECTHOMY KOJIMY€ECTBY Belle-
CTBa, Macce WM 06'bEMY OJHOTO M3 y4a-
CTBYIOLMX B peaKLiMy BeleCTB; Pacy€Thbl
Macchbl (06'bEMa, KoJIMYecTBa BelllecTBa)
POJAYKTOB PeaKINH, eCJIU OJHO U3 Be-
LIeCTB UMeeT NPHUMecH;

— pacuéTsl Macchl (06'b€Ma, KOJTUYeCTBa
BelllecTBa) NPOAYKTa peaKLUH, eC/IM OJJHO
M3 BelllecTB JJaHO B BHJie pacTBopa C ompe-
JeJIEHHOW MacCOBOM Jl0JIed pacTBOPEHHOIO
BelllecTBa

Hble U IpaKTU4YecKHe pa6oTsl) [Ipes-
CTaBJATb pe3yJibTaTbl XUMHUUYECKOTO 3KC-
nepuMeHTa B OopMe 3alMCU ypaBHEHUH
COOTBETCTBYIOLIMX peaKL i U AeslaTb
BbIBO/IbI HA UX OCHOBE

6 CsiejoBaTh NpaBUJIaM M10J1b30BaHUA
XMMUYeCKOH NocyoM U JJabopaTOPHBIM
060py/lOBAaHUEM

6 [IpOBOAUTH BBIYHC/IEHUSA 110 ypaBHEHU-
IM XUMHU4YEeCKHUX peaKIui

6 CaMOCTOATEJIbHO JITAaHUPOBAThb U OCY-
IECTBJIATH CBOIO [103HABATEJILHYIO Jlesl-
TEeJIbHOCTh; IPUHUMATh aKTUBHOE y4acTHe
B rpyNIOBOM y4eOHOU 1eATebHOCTU

Pasaen 3. Xumus u Ku3Hb (4

)

Tema 6. Xumus
U XKU3Hb (4 4)

PoJib XMUMHH B 06ecliedeHN U 3KOJIOTH-
4YeCKOM, SJHepreTUYeCKOU U MUILEeBON
6€e30I1aCHOCTH, Pa3BUTHUU MeAUIUHBI
[loHsITHE O HAYYHBIX METO/IaX TO3HAHUS
BeIeCTB U XUMHYECKUX peaKLui

[IpencraByieHUs1 06 OGUIMX HAYYHBIX
MPUHLHMINAX TPOMBILIJIEHHOTO MOJTy4YeHHsI
BaOXKHEMIIMX BeLeCTB

6 PackpbIBaTh poJib XUMHH B pellIeHUH
3HepPreTHYECKUX, CbIPbEeBBIX U 3KOJIOTH-
YeCKHUX MPO06JIeM YesIoBe4eCcTBa, ONMUCHI-
BaTb OCHOBHbIE HAallpaBJeHUs Pa3BUTHSA
XUMHUYECKOW HayKHU U TEXHOJIOTHUU

6 [IpuMeHATH NpaBuJa 6e30macHoOro o6pa-
LIIeHUs C BeIlleCTBaMH, UCIIOJIb3YeMbIMU
B MIOBCEJHEBHOM »KU3HH, IpaBUJIa MOBE-




8y

ewwed.lodu BehOQRJ

Oxonuanue

IIpuMepHbIe TEMBI,
packpbiBaKIye JaHHbIN
pasjeJ nporpamMmsl, U
KOJINYeCTBO 4YacoB, OTBO-
AMMOe Ha MX M3y4YeHue

OcHOBHOE coaepKaHUe

OcHOBHBIE BU/bI AeSATETbHOCTU
06y4YarIxca

YesioBeK B MUpe BellleCTB U MaTepUasIOB:
BaKHeHIIMe CTpOUTe/IbHble MaTepUaslbl,
KOHCTPYKLIMOHHbIE MaTepUasbl, KpackH,
CTeKJIO, KepaMHKa, MaTepHasbl JJis dJ1eK-
TPOHHUKM, HAHOMaTepHaJibl, OpraHU4YecKue
Y MUHepaJibHble y106peHUs

XuMus U 3J0pOBbe YesoBeKa: NpaBua
HCII0JIb30BaHUs JIEKapCTBEHHBIX Npela-
paToB; MpaBuJia 6e30MacHOr0 UCIOJIb30-

BaHMUS IpenapaToB OBITOBOU XMMUHU B

MMOBCEJHEBHOM >KU3HU

JIeHUs1 B LieJIsIX COepekeHUsi 3/10POBbs
Y OKpY’Karollelt MpUpoAHOU cpeJibl;
MOHUMATh BpeJ (0MmacHOCTh) Bo3/el-
CTBHA HA KM BbIe OpraHMW3MbI olpejae-
JIEHHBIX BelleCTB, CMbICJI IIOKa3aTeJsd
N/K, IOSICHATD Ha IPHUMepax CIoco6bl
yMeHbIlIeHUs U NTpeJoTBpallleHUs UX
BpeJHOTO BO3/eHCTBUSA
6 AHa/IM3UPOBATh U KPUTHYECKH OLleHU-
BaTh MHPOPMALHIO, CBI3aHHYIO C XUMHU-
YeCKHUMH MPOLecCaMU U UX BJIMSHUEM
Ha COCTOSTHHE OKPY’Kalolllel cpebl
Wcnonp30BaTh moJsiydyeHHble 3HAHUSA
Y TpeJCTaBJIeHus1 0 cdepax JesiTeJbHO-
CTH, CBSI3aHHBIX C HAYKOH U COBpeMeH-
HBIMHU TEXHOJIOTHSIMH, KaK OCHOBY AJIsI
OpHEeHTalU¥ B BbIOOpE CBOeN GyAyIieit
npodeccHoOHATbHOHN 1eITeTbHOCTU
6 [I[pyHUMaTh y4acTHe B 06CYKIEeHUH
Mpo6JieM XUMHUYECKON U 3KOoJIoTHYe-
CKOU HampaBJIEHHOCTH, BbICKa3bIBaTh
COOCTBEHHYIO MO3ULUI0 0 TpoGJeMe
U mpeJijlaraTh BO3MOXHbIE MyTH eé
pelieHus

o
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