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PABOYUAA NPOIrPAMMA

yyebHoro npeamerta «Xmmus» (ba3oBbIi YPOBEHb)

ans obyyvarowmxes 10-11 knaccos

Ha 2023-2024 y4ebHbIV rof

Bbinucka 13 0CHOBHOI 06pa3oBaTe/IbHOI NPorpaMmbl

cpeaHero o6Lero 06pasoBaHus




HOSACHUTEJ/IBHAS 3AIIMCKA

Mporpamma nNoO XWMWUWM Ha YPOBHE CcpedHero o6ulero o6pa3oBaHNA
paspaboTaHa Ha OocHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimmn», TPebOBaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBatenibHoM cTaHgapte COO, ¢ y4yétom KoHuenuuMu npenogaBaHus
yyebHOro npeamMeTta «XunmMus» B 006pa3oBaTe/IbHbIX OpraHn3aumax POCCUInCKON
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOMIOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoCCUIACKON
depepaumn Ha nepuof Ao 2025 roga» (PacnopspkeHue [MpasuTtensctBa PP ot
29.05. 2015 N2 996 - p.).

OcHOBY NOAXOAO0B K pa3paboTKe NporpaMmbl MO XMMUW, K ONpeaeneHuto
06LLEel cTpaTern obyyeHus, BOCNUTAHMS 1 Pa3BUTUSA 0OyYatoLLMXCA CpeacTBaMm
y4yebHoro npegmeta «Xummsa» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTaBUIN
KOHUeNTyaNbHble nonioxeHns ®rOC COO o B3aMMOOOGYCNOBNEHHOCTU LENeN,
COflepXKaHus, pe3ynbTatoB 00y4veHuUs M TpeboBaHWA K YPOBHIO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnoslyyaemoe BbIMYCKHMKaMM
06LLe0bpa3oBaTe/lbHOM  OpraHu3auun, SBNSETCA HEOTbEM/IEMOM 4YacTblo KX
06bpa3oBaHHOCTU. OHO CAYXUT  3aBepLiatolMM  3TanoM peamsauum  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IOUYEBbIX LEHHOCTEN, MPUCYLLNX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHMS MUPOBO33PEHNS U 0OLLEN KyNbTypbl
UesioBEKa, a TakKXe 3KOMOrnMyeckn 0O6O0CHOBAHHOrO OTHOLUEHUS K CBOEMY
30pOBbI0 1 MPUPOAHOA cpefde. Peanusayetca XuMMU4YecKoe 06pasoBaHue
obyyatoLLMXca Ha YpoBHe cpefHero o6bulero obpasoBaHMs CpeacTBaMu y4eOHOro
npeaMeTa «XUMUS», COAepXaHWe W MNOCTPOEHWe KOTOPOro OnpeaeneHbl B
nporpaMMe Mo XUMUW C YYETOM CrEeuuduKM HayKu XUMUW, €€ 3HaYeHns B
MO3HaHMN MPUPOAbLI U B MaTepuasibHOM >KM3HW O0OLLECTBa, a Takke C Y4ETOM
06WKMX Ueneln u MNPUHUMNOB, XapaKTepusylowmMX COBPEMEHHOE COCTOSHME
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA Kak 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HAyK MUIrpaeT 0cobyro posib B
COBPEMEHHOWN UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BK/ag B (hopMUpOBaHMEe pauyoHasibHOr0 HayYHOro MblLLEHNS,
B CO3[aH1e Le/IoCTHOro NpefAcTaB/ieHMst 06 OKPYXKatoLeM MUpe Kak O eAMHCTBE
NpUpoabl N 4YenoBeka, KOTopoe (HOpPMUPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBS3N MeXAay
CTPOEHMEM BELLECTB, X CBOMCTBAMM 1 BO3MOXKHbIMM 06/1aCTAMU MPUMEHEHNS.



TecHO B3aMMOZENCTBYA C APYrMMW eCTeCTBEHHbIMU HayKaMu, XMMUs cTana
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpbl, HEOOXOAUMbIM YCI0BMEM YCMELLIHOMO
TpyAa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XWMUA KakK Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHONOrMiA HanpasfieHa Ha peLleHune
rnobasbHbIX NpobseM YCTOMYMBOrO pPa3BUTUSA YesloBeYeCTBA — CbIPbEBOWA,
3HePreTMYeCKOn, NULLLEBOIA, IKO/TIOTMYECKON 6€30MacHOCTM 1 0XPaHbl 340P0BbS.

B cootBetcTBUM C OOWMMWM UENAMU U MPUHLMNAMW CpefHero o6Llero
obpaszoBaHus cofepxkaHune npeamerta «Xumms» (10-11 knaccbl, 6a30Bblil YPOBEHb
N3y4YeHNs) OPUEHTUPOBAHO MPEVNMYLLECTBEHHO Ha OOLLEKYNbTYPHYHO NOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELHOro BK/IIOYEHWA B XKU3Hb  COLUMYMa, MNPOLOIKEHWS
06pa3oBaHNsA B pa3ninyHbIX 061aCTAX, He CBA3aHHbIX HEMOCPEACTBEHHO C XMMUEN.

CoctaBnaiowmMm  npegMeta  «XUMusA»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckas xumusa» n «O6LWasd 1 HeopraHMyeckas XuWMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHM4YecKorW XMMUK (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xnummn. PopmMMpoBaHMe AaHHOW CUCTEMbI 3HAHWI MPU U3YYEHUU
npegmeta obecneymBaeT BO3MOXHOCTb PacCMOTPEHUS BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «O6Las u
HeopraHuyeckas XuMMusi» cgopmmpoBaHa B MNporpamme Mo XUMMM Ha OCHOBe
CUCTEMHOIO MOAXoA4a K W3ydeHMIO Y4yebGHOro Mmatepuana W 06YycC/oB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XuWMUW BeLLecTBa
paccMaTpmBatOTCA Ha YPOBHE K/laCCUMYECKO TeopUWM CTPOEHUS OpraHMYecKmx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUW BelecTB. CeefleHNs 06 M3y4vaemblX B Kypce
BeLlecTBax AatoTcs B PasBUTUM — OT YreBOAOPOLOB A0 C/OXKHBLIX GMONOrnyecKu
aKTUBHbLIX COeMHEHWA. B Kypce OpraHM4Yecko XUMWW MOSy4aroT pasBUTHe
ChopMMpOoBaHHbIE HA YPOBHE OCHOBHOIO 06Llero 06pa3oBaHus MepBOHaYasibHble
NpefCcTaB/IEHUSI O XMMMUYECKOIN CBA3M, KNaCcCU(MKALMOHHBLIX NMpU3HaKax BELLECTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, 0 XMMNYECKOIN peakumm.

o4 HOBbIM Yr1OM 3peHus B npeaMeTe «XWMUs» 6a30BOro  YPOBHSA
paccMaTpmBaeTCsd W3Y4YeHHblA Ha YPOBHE OCHOBHOrO 06LEero 06pasoBaHKA
TeopeTMyecKniA matepvan u  (akToNornyeckme CBeAeHMS O BeLecTBax U
XMMUYECKOM peakumn. Tak, B YaCTHOCTW, B Kypce «O6Las U HeopraHuyeckas
XVMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepPOANYECKOrO 3aKOHa C OOLLIETEOPETUYECKMX U METOAONOMMYECKUX MO3NLNNA,



rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHME (YHKUWMIA 3TOro 3akoHa — OT
0606LaroLein 40 06BACHAOLLEN 1 NPOrHO3UPYHOLLIEN.

EavHas cuctema 3HaHUA 0 BaXKHEMLLMX BeLLECTBax, X COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
aNleMeHTaMM  COfepXKaHus, WUMEKOLWMMM  KyNbTYPONIOrMYECKUin 1 NPUKNagHOM
XapakTep. 3TW 3HaHUS CMOCOGCTBYIOT MOHVMAHWMIO B3aUMOCBSI3U XUMUKU C
APYTUMU HayKaMK, PacKpbiBalOT eé posib B MO3HABATE/IbHOW M MPaKTUYeCKOM
[eATe/IbHOCTN YesioBeka, CrocOoOCTBYHOT BOCMUTAHUIO YBaXKEHUS K Mpoueccy
TBOPYECTBa B 06/1aCTU TEOPUN N MPAKTUYECKUX NPUIOXKEHWUIA XUMUW, MOMOTaroT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOLWECTBEHHO W JIMYHOCTHO 3HAYMMbIX
nNpo6nemax, CBSi3aHHbIX C XUMWEN, KPUTUYECKM OCMbICAMBATb WMH(OPMaLMo K
NPUMEHATb €& [ANA MOMOSHEHUA 3HaHWIA, pPelleHNs WHTENNEKTYaslbHbIX 1
3KCMepUMeHTa/IbHbIX UCCef0BaTeNbCKUX 3afa4. B Lenom cogepxxaHune yyebHOro
npeagmeta  «XUMWUS»  [aHHOrO  YPOBHS  U3Y4YeHUS  OPUEHTUPOBAHO  Ha
(hopmmpoBaHMe Y 06y4atOLLMXCA MUPOBO33PEHUYECKOA OCHOBbI AN MOHUMaHWSA
nnococknx maen, TakMx Kak: maTepuasibHOe eMHCTBO HEOpPraHM4yeckoro wu
OpraHM4yeckoro mwupa, 06YC/OB/EHHOCTb CBOWCTB BeLLECTB WX COCTaBOM MU
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUA MYTEM 3KCMepuMeHTa W
PELLUEHNA NPOTMBOPEYMIA MEXAY HOBbIMM (hakTaMu U TeOPeTUYECKUMU
NpeanocbINIKaMy, 0CO3HaHME PON XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6em, a
TaKXXe Npo6siem coepexxeHnst IHepreTUYeCKNX PecypcoB, Cbipbsi, CO34aHNSA HOBbIX
TEXHO/IOrNIA 1 MaTepunasnos.

B nnaHe peweHns 3agad  BOCMMUTaHMS, pPasBUTUA U coLMaIn3aLmm
06yyaloLWMXCa MPUHATBIE MPOrpammoi MO XUMWUM NOAXOAbl K OMpefeneHnto
COAEPXaHWA W MOCTPOeHMs npeAMeTa npegycmaTpuBatoT — (hOpMUPOBaHMNE
YHUBEPCA/IbHbIX  YYeOHbIX [JeNCTBMIA, WMeloWwmMx 6a30BOe 3HayeHWe A1
pas/IMyHbIX BWUAOB [EeATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKM MH(oPMaLUn, HEO6XOANMBIX AN NPUOBPETEHNS OMNbITa NPaAKTUYECKON
N UCCNeA0BaTENbCKON AESTENbHOCTM, 3aHVMAOLLE BaXXHOE MECTO B MO3HaHUK
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOMO OOLLEro
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero obpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM Leneit MU3yvyeHns npeamMeTa HarnpaBneHWeM
MePBOCTENEHHOM 3HAYMMOCTV TPAAMLMOHHO MPU3HAETCA (HOPMMPOBAHME OCHOB
XMMUYECKOW HayKM KaK 06/1acTU COBPEMEHHOro eCTeCTBO3HaHWA, MPaKTUYeCKOi
[eATeNIbHOCTN YeNoBeKa M Kak OAHOro M3 KOMMOHEHTOB MMPOBOM Ky/bTypbl. C
METOANYECKON TOYKM 3PEHUA TaKOM noaxon K OnpefeneHnto Lenein n3yyeHus
npegmeTa ABMISETCA BMNOJIHE ONpPaBAaHHbIM.



CornacHo [aHHON TOYKEe 3PEHMsI TNaBHbIMW LENAMU U3YYeHUs npeamMeTa
«XnMuna» Ha 6a3080M ypoBHe (10 —11 K/1.) ABNAl0TCA:

(hopMUpOBaHME CUCTEMbI XUMWYECKMX 3HAHWIA KaK BaXKHEWMLLE COCTaBMSHOLLEN
eCTECTBEHHO-Hay4YHO KapTWHbI MUpa, B OCHOBE KOTOPOMW JieXaT K/IHo4YeBble
MOHATUSA, (YHAAMEHTa/IbHbIE 3aKOHbI U TEOPUM XUMWMK, OCBOEHME SA3blKa HayKW,
YCBOEHMWE U MOHMMaHWNe CYLLHOCTU JOCTYMHbIX 0606LLEHNIA MUPOBO33PEHYECKOIO
XapakTtepa, 03HaKOM/IEHWe C UCTOPUEN NX Pa3BUTUSA N CTAHOB/IEHNS;
(hopmMupoBaHMe WM pa3BUTUE MNPEACTABMEHUA O Hay4yHbIX MeToAax MOo3HaHUA
BELLECTB UM XUMUYECKUX peakuuid, HEO6XOAMMBIX ANS NPUOOPETEHNS YMEHWI
OPVEHTNPOBATLCA B MUPE BELLECTB M XUMUYECKUX SIBNEHWNIA, UMEIOLLMX MECTO B
npupofe, B NPaKTUYECKOW 1 NOBCEAHEBHOW XKU3HU;

pa3BMTME YMEHWIn M CcrnocoboB [AeATe/IbHOCTW, CBA3aHHLIX C Ha6MOAeHUEM W
0OBACHEHMEM XMMWYECKOTO 3KCMeprMeHTa, cob/odeHneM npasus 6e30nacHoro
obpalLeHust C BeLLleCTBaMM.

Hapagy ¢ aTum, cogepykatenbHas XapakTepucTuKa Lener 1 3atad n3yyeHus
npegmeTa B Nporpamme no XMMUKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUopUTETaMMN B CUCTEME CpefHero obLiero obpasoBaHus. CerogHs B
npenofaBaHWM XUMUM B OGONbLUE  CTeNeHW OTAAETCS  MpearnoyvTeHue
MPaKTUYECKOA KOMMOHEHTE COAEepPXaHUSi OOYy4YeHUs,, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LL,e06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (hYHKUMOHa/bHOW FPaMOTHOCTbIO, TO €CTb crnocobamun u
YMEHUAMU aKTUBHOIO MONYYEHUS 3HAHWUIA U NPUMEHEHUS UX B PeaslbHOM YXMU3HU
AN1S PELLEHNS NPAKTUYECKMX 3aau.

B cBA3M C 3TUM npu u3ydeHUU npegmeta «XUMUS» SOMUHMPYHOLLEE
3HaYeHKe NPMOBPETAIOT TakMe Lenn 1 3afaum, Kak:

afantauma oby4arolmxca K YCNoBMAM AMHaAMUYHO Pas3BMBAKOLLIErOCa MUPa,
(hopMMpOBaHMe  WMHTENNEKTYa/lbHO  pPasBMTOM  JIMYHOCTM,  TOTOBOM K
camoo6pa3oBaHuUIo, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO FPAMOTHbIX
PELLEHNI B KOHKPETHbIX XXMU3HEHHBIX CUTYaLMsX, CBA3aHHbIX C BELLECTBAMU N KX
MPYMEHEHMNEM;

(hopMMpoBaHMe Yy  0Oy4alOWMXCA  KNHOYEBbIX  HaBblKOB  (K/HOYEBBIX
KOMMETEHLMIA), UMEKLWMX YHUBEPCANIbHOE 3HAYeHWe [ANa Pa3INYHbIX BWOOB
[eATeNbHOCTU: pelleHns npo6neM, Noucka, aHanmsa 1 06paboTky MHDopMauun,
HEOOXOAUMBIX A/19 NPUOBPETEHMST OnblTa AeATeNlbHOCTW, KOTOpas 3aHUMaeT
BaXKHOE MeCTO B MO3HAHUM XMMUW, a TaKxke [N OUEHKM C MNo3numi
9KONOrMYecKoin 6e30MacHOCT XapakTepa B/IUSHUA BELECTB U XUMUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeka 1 NPUPOAHYHO Cpeay;

pa3BMTME MNO3HABATENbHbIX WHTEPECOB, WHTENNEKTYaNlbHbIX M TBOPYECKMX
CMOCOBHOCTEN 06yYaroLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE



3HaHWUSA MO XMMWUW B COOTBETCTBUM C XKU3HEHHbIMW NMOTPEOHOCTAMU, MCNOMb30BaTb
COBpPeMeHHble MH(OPMaLMOHHbIE TEXHO/IOTUKN AN151 NMOWCKA U aHanm3a y4ebHou U
Hay4HO-NOoMYyNAPHON NH(OPMALUN XUMNYECKOTO COLEPXKaHNS;

(hopmmpoBaHMe 1 pasBuTHEe Y 06yYatoLLMXCA acCoOLMaTUBHOIO N TOrMYECKOro
MbIL/IEHMSA, HabNOAATeIbHOCTW, COBPAHHOCTN, aKKYPATHOCTU, KOTOPble 0COBEHHO
HeoOX0AMMbI, B YaCTHOCTW, MPU MMIaHMPOBAHUM W MPOBEAEHUM XUMWYECKOTO
3KCMNEPUMEHTE;

BOCNUTaHWe Yy 00y4yarolmMxcsd  YOeXXAEHHOCTM B FYMaHUCTUYECKOM
Hanpas/IeHHOCTU XUMWMW, €€ BaKHOW PON B pelleHMn rnobaibHbIX Npobnem
pauvoHa/IbHOro NPUPOAOMNOb30BaHNSA, NMOMOMHEHNA 3HEPreTUYECKNX PECYPCOB U
COXpaHeHus MPUPOAHOro pPaBHOBECUS, OCO3HAHWA HEeo6X0AMMOCTU 6GepexxHOro
OTHOLUEHNA K MPUPOAe W CBOEMY 3[0pPOBbHO, a TakXke MPUOBPEeTeHUs OnbiTa
MCNONb30BaHUA MOJMTYYEHHbIX 3HAHWA AN MPUHATMS FPaMOTHbIX PeLUeHniA B
CUTYaLMAX, CBA3AHHbIX C XUMUYECKUMU ABNEHUSMM.

B yuyebHOM nnaHe cpeaHero O06LLEro 06pa3oBaHUst NpeaMeT «XUMUS»
6a30BOro YpOBHSA BXOAUT B COCTaB MNpeAMETHOM 06/1acTn «ECTeCTBEHHO-HaYyYHble
NpeaMeTbI».

OO6LLiee YmMCo YacoB, OTBEAEHHBIX A1 U3YUYEHUS XMMWUK, Ha 6a30BOM YpOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 34 yaca (1 yac B Heaento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpegmeT OopraHMYecKoi XMMUN: eé BO3HWKHOBEHMWE, pa3BUTUE U 3HAYEHUE B
MONYYEHUM HOBbLIX BELLECTB M MaTepuasioB. Teopus CTPOEHUSA OpraHnYecKmnx
coeanHeHunin A. M. byTnepoBa, eé 0OCHOBHbIe NOM0XeHUsA. CTPYKTYPHbIe opMy/ibl
opraHuyeckux Bewects. [omonorusa, wmsomepusa. XuUMUYecKas CBA3b B
OpraHMYecKux coelHeHUAX — OAMHapPHbIE U KpaTHbIE CBA3N.

MpefcTaBneHne 0 KnaccurKaumMm opraHMYeckux BelLecTB. HomeHknatypa
OpraHMYyecKMx COeAMHEHWUIA (CUcTeMaTMyeckas) W TpUBMaSIbHble Ha3BaHWA
BaXKHENLLMX NpeacTaBUTENEN KNacCoB OPraHNYecKnX BELLECTB.

JKCnepMMeHTa/lbHbIE MeTOAbl WM3Y4YeHWs BeWEeCTB M WX MNpPeBpaLLeHnii:;
O3HaKOM/IeHMe C o6pasuaMn OpraHUYecKMx BeLLecTB W MartepuvaiamMyv Ha UX
OCHOBe, MOZE/NMpoBaHNe MOJIEKY/T OpraHWYecKux BeLLecTB, HabnwoLeHne U
onncaHne AeMOHCTPaLMOHHbLIX OMbITOB MO NpeBpaLLeHNo OpraHUYeCcKNX BeLLLeCTB
Npwn HarpesaHnu (NnasneHne, 00yrnnBaHe U ropeHune).

Yriaesogopoasl

AJlKaHbl: COCTaB W CTPOEHWe, FOMOMOrMyeckun psg. MetaH uM 3TaH —
npocTeilumMe NpPeAcTaBUTENN alKaHOB: (DM3MYECKME U XMMUYECKMe CBOMCTBa
(peakumm 3amelLeHMss U TOpPeHus), HaxoXaeHue B MNpuUpoge, Mony4deHue W
NPUMEHEHMe.

AJIKeHbI: COCTaB M CTPOeHWE, FOMOMIOMMYECKNIA paf. STUEH U NPOMNUIEH —
npocTeiilume NpPeAcTaBUTENN anKeHOB: (M3NYECKMe W XMMUYECKMe CBOMCTBA
(peakumv  rMOpUpPOBaHUSA, TaJIOTEHUPOBaHNA, TUApaTauun, OKWUCNEHUA U
nonvmMepusaLmmn), nNofyvyeHme n NpuMeHeHue.

AnkagueHbl: 6ytagmeH-1,3 n metunbytagueH-1,3: CTpoeHWe, BaXHelLIne
XMMUYEeCKMe CBOWCTBA (peakumsi nonvmMepmsauunn). MonyyeHne CUHTETUYECKOrO
KayudyKa 1 pe3uHbl.

AJIK/HbI: COCTaB U 0COBEHHOCTUN CTPOEHWS, FOMOIOTMYECKNIA psad. ALeTUIeH
— MNPOCTEALIMIA NpeacTaBUTENlb aNKMHOB: COCTaB, CTPOEHWe, (U3nYecKue W
XMMUYeCKMe CBOMCTBa (peakunmn ruapupoBaHunst, ranoreHnpoBaHus, ruaparauun,
ropeHus), Nosy4vyeHne 1 NpUMeHeHue.

ApeHbl. BeH30/1: coCTaB, CTPOEHUe, (PU3NYECKME U XUMUYECKME CBOWCTBA
(peakumm rasioreHMpoBaHUA 1 HUTPOBAHKA), MOMyYeHNe N NPUMeHeHWe. Toayon:
cocmae, cmpoceHrue, qbus‘uqecmte u XumuyecKue ceolcmea (peam;uu
CAJIOCEHUPOBAHUA U HumpoeaHuﬂ), noixyyenue u npumMeHeHue. TOKCUYHOCTb



apeHoB. [eHeTuyeckad CBA3b MeXAy YrneBoLopojamMu, nNpUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHblE rasbl. HedTb M e€ nponcxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MEPeroHKa, KPeKWHr (TePMUYECKMIA, KaTaIMTUYECKWI), nuponus. [poayKTol
nepepaboTKn HeTH, UX NPUMEHEHME B NMPOMbILLIIEHHOCTU 1 B ObITY. KameHHbIi
Yro/ib 1 MPOAYKTbI €ro nepepadboTKu.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKOM/leHMe C obpasyamy MnacTMacc, KayyykKoB W PesuHbl, KOeKL MK
«HetpTb» ©  «YTONMb»,  MOAENMPOBaHME  MOJSIEKYN  YrNeBOAOPOAOB U
rajioreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboTbl: MOyYeHUe 3TUIeHa
N U3yYeHMe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKOM peakuum (Maccbl, 00BLEMA,
KO/IMYeCTBa MCXOAHOr0 BeLLEeCTBa WM NPOAYKTa peakuuu Nno M3BEeCTHbIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble 0O4HOATOMHbIE CnMPTbl. MeTaHON W 3TaHON: CTPOEHME,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMW MeTasinamu,
rasloreHoBOAOPOAAMI, TOPEHME), MpPUMEHeHWe. BofopoAaHble CBAN  Mexay
MO/IeKy1iaMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHOMa Ha OpPraHn3M YesioBeka.

MHOroaToMHble  CNUPTbl.  ITUIEHIIUKONb U TAULEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK1, KayeCTBeHHast peakuus Ha MHOroatomHble crnvpTbl). [elcTBue Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

®eHOM: CTPOEHMe MOJEKY b, (U3NYECKMe U XMMUYECKMEe CBOWCTBA.
TokcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, auetanbferng:  CTPOEHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakumK), NofyvyeHne n NpuMeHeHwe.

OfOHOOCHOBHble npefenbHble  KapboHOBble KUCMOTbl. MypaBbuHasa U
YKCYCHasl KUC/IOTbl: CTPOEHWNe, IM3NYEeCKMe N XMMUYECKMe CBOWCTBA (CBOMCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CTeapvHoBasd M ONnenHoBas KMUCNOTbl Kak MpeacTaBUTeNIN BbICLUMX KapOOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MPOU3BOAHbIE KapOOHOBBLIX KUCIOT. [MAponus
C/TIOXKHbIX 3(DMpPOB. XKupbl. 'MAPon3 XXnpos. MNprMeHeHre XXNPoB. bronorunyeckas
POb >KUPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesogos  (MOHO-, Au- MU
nonmcaxapugpl). 'NoKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUS
MOMEKY/bl,  (PU3NYECKMe W  XUMUYECKMe CBOWCTBa  (B3aMMOfENCTBME C
rugpokcmagom megun(ll), okucneHme amMmmadHbIM pacTBopoM okcmpa cepebpa(l),
BOCCTaHOB/IEHME, OPOXEeHWe T[NH0KO3bl), HaxOXAeHVe B MNPUpoAe, NPUMEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupogHole nonmmepbl. CTpoeHre Kpaxmana u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NOLOM).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
nNpoBefeHve, HabMOAeHe M OnucaHue [AeMOHCTPaLMOHHbIX OMbITOB: TOpPeHue
CMUPTOB, Ka4yeCTBEHHblE peakuun OAHOATOMHbLIX CNUPTOB (OKUC/EHWe 3TaHOMA
okcngom meau(ll)), MHOroaToMHbIX CnMpPToB (B3aMMOAENCTBME TNULIEPUHA C
rmgpokcnaom meau(ll)), anbaernaos (OKMCNeHNe aMMUaYHbIM PacTBOPOM OKCuAa
cepebpa(l) u rugpokengom wmeau(ll), B3aMMOAENCTBME Kpaxmana C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHUIO XMMUYECKOW peakumm (Maccbl, 06bEMa,
KONMYecTBa UCXOLHOIO BeLecTBa UAM NPoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKallme opraHuyecKmne CoeuHeHNs.

AMUWHOKMCNOTBI KaK aM(DOTepPHbIe OpraHUYyeckue coeauHeHus. dusmnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHVie aMMHOKMCOT. MNenTuapl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPMYHAsA WM TPETUYHasA CTPYKTypa 6e/KoB. XUMWYECKMe CBOWCTBA Oe/KOB:
rMAPONN3, fleHaTypaLus, KayeCTBeHHbIe peakuuy Ha 6esku.

JKCnepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
HabMoaeHe N onnucaHne AeMOHCTPALMOHHBIX OMbITOB: AeHaTypauus 6enKoB npu
HarpeBaHun, UBETHbIe peakLun 6eKoB.

BricokoMoJIeKyasIpHBIE COeAUHEHU S

OCHOBHble MOHATUA XMMWUW BbICOKOMONEKYNAPHBIX COeAMHEHWA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLmn, CPeaHAs MOEKyNsapHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHble METOAbl M3YYeHUsi BEWECTB M UX MNPeBpaLLEHNIA:;
O3HaKOM/ieHMe ¢ obpasuamy NPUPOAHLIX M UCKYCCTBEHHbLIX BOIOKOH, MiacTmacc,
Kay4yKOB.

Me>xnpeLMeTHble CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHUN OPraHNYecKon XvMumn B
10 Knacce OCYLLECTBNAEGTCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX eCTeCTBEHHO-
HaYYHbIX MOHATUIA, TaK N MOHATUMN, ABNAOWMUXCA CUCTEMHBLIMU A1 OTAE/bHbIX
NpeaMeToB eCTECTBEHHO-HAYUYHOIO LKA,

OO0LLKMe eCTeCTBEHHO-HAYyUHble MOHATUSA: ABNIEHWE, Hay4YHbIA (DaKT, rMnoTesa,
3aKOH, Teopus, aHan3, CUHTe3, Knaccuukalms, nepuognyHoCTb, HabnaeHme,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

®du3mka: Matepus, 3Heprus, Macca, aToM, 3/IEKTPOH, MOJIeKyna,
3HEPreTMyYecKUn YpPOBEHb, BELLECTBO, Teno, 00BEM, arperaTHoe COCTOSHME
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusMm, 6uocdepa, 06MeH BeLLecTB B OpraHu3sMe,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodpbl, >XWpbl,
(hepMeHTbI).

["eorpatumsi: MUHepasbl, FOPHbIE MOPO/bI, NOMe3Hble NCKOMNaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOHOLLME CPeACTBa, /IEKAPCTBEHHbIE N KOCMETUYECKMe Npenaparbl, MaTtepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC

OBIIAA 1 HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKUIA  3nemMeHT. ATOM. HAApo atoma, W30TOoMbl. JNEKTPOHHas
060/104Ka. DHEPreTUYeckme YpoBHW, NOAYPOBHU. ATOMHble opbuTamu, s-, p-, d-
anemeHTbl. OCO6EHHOCTM pacnpefeneHns 3M1eKTPOHOB Mo opbuTansdM B aTomax
3/IEMEHTOB MePBbIX YETbIPEX MePUOA0B. DNEKTPOHHASA KOH(MTypaLmsa aTOMOB.

MepuroamMyeckunin 3akoH 1 lMepuogmyeckass cUCTeMa XMMUYECKNX 3N1IEMEHTOB
O. V. MeHpeneea. CBA3b MNepuroanMyecKoro 3akoHa v Neprnognyeckoin CUCTEMbI
XUMU4Yeckux anemeHToB [. . MeHfeneeBa C COBPEMEHHON Teopuell CTPOeHUS
aTOMOB. 3aKOHOMEPHOCTW W3MEHEHWUS CBOWCTB XMMMUYECKUX 3/1EMEHTOB U
0bpasyembIX MMM MPOCTbIX W C/IOXKHbIX BeLEeCcTB MO rpynnam u Mepuogam.
3HayeHVe NepruoanNYecKoro 3akoHa B pasBuTUKN HayKu.

CTpoeHve BewecTBa. XUMUYeckas CBA3b. Buabl XMMUYECKON CBA3N
(KoBasleHTHas HenonsapHas W NONApHas, WOHHasA, MeTasiinyeckas). MexaHu3mbl
06pa3oBaHMsi  KOBa/IeHTHOM XUMUYeCKoW CBA3M (OOMEHHbI 1 [OHOPHO-
aKUenTopHbI). BogopofgHas CBA3b. BaneHTHOCTb. 3MeKTPOOTPULATENIbHOCTD.
CteneHb OKUCNIEHNSA. NOHbBI: KaTUOHbI 1 aHUOHBI.



BewectBa MONEKYNsSpHOr0O W HEMOMEKYNAPHOINO0  CTPOeHMs.  3akoH
MOCTOSAHCTBA COCTaBa BeLlecTBa. TuMbl KPUCTA/IMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/ BeLLecTBa B pacTBOpe.

Knaccuukaums HeopraHN4ecKunx COeAIVHEHWNIA. HomeHknatypa
HeopraHMyeckmx BewecTB. [eHeTMyeckas CBA3b HEOPraHW4YecKMX BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNUYeckorm XUMMK. 3aKOH COXPaHEHUS MacCbl BELLECTB,
3aKOH COXpaHeHMs 1 MpeBpaLLeHNs IHEPTUN MPU XUMNYECKUX peakLmsX.

CKOpoCTb peakumu, eé 3aBUCUMOCTb OT pas/inyHbIX akTopoB. O6paTUMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMmYeckoro pasHosecus. MNpuHumn fle LLlaTense.

AnekTponuTnyeckas guccoumnaums. CunbHble 1 cnabble anekTponnuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KUCMas, HeMTpasibHas, LLenoYHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
AeMOHCTpauma Tabnuu, «Mepnognyeckas cucTtema XMMUYECKMX 3fieMeHToB . U.
MeHzeneeBa», U3yyeHWe MOAENen KPUCTaI/IMYECKMX PeLLETOK, HabnaeHue u
onmcaHue LeMOHCTPALMOHHbBIX U NabopaTopHbIX OMNbITOB (Pa3/noXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHre cpefbl paCTBOPOB BELLECTB
C TMOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakuMm WOHHOro 00MeHa),
NpoBeaeHme NPaKTUYECKON paboTbl «BAnsHME pasninyHbIX (aKTOPOB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuyéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMWNYECKME PACYETHI, PacyéTbl C MCMOMb30BaHVWEM MOHATUA «MaccoBas
[0/151 BeLLleCTBa».

Heopranuuyeckasi xumusi

HemeTtannbl. TlonoxeHne HemeTanioB B [lepnognyeckon  cucTeme
XUMUYECKUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHUS aTOMOB.
dun3nyeckne CBOINCTBA HeMeTannoB. ANNOTPONUS HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XNUMMYECKMe CBOMCTBA BaXKHEWLUMX HemeTanoB (rasoreHoB, Cepbl, a3oTa,
(hocthopa, yrnepoda U KPEMHMS) M UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MpYMeHeHMe BaXKHENLLNX HEMETASINIOB Y UX COEAMHEHWIA.



MeTtannbl. MonoxeHve meTannoB B epuoamnyecKoin cucTeMe XMMUYECKNX
anemeHToB [. . MeHpeneeBa. OCOGEHHOCTU CTPOEHUS 3M1IEKTPOHHBIX 060/104eK
aTomoB MeTannoB. O6Lme (hranyeckme cBoiicTBa MeTanioB. CnnaBbl MeTas/OB.
ANEKTPOXMUMUYECKNIA PSS HANPSHKEHWIA METa/OB.

XUMNYECKME CBOWCTBA BAXKHEWLUMX MeTanoB (HaTpUi, Kanuid, KanbLWW,
MarHui, aitOMUHWIA, LMHK, XPOM, Xene3o, Mefb) 1 X COeAVHEHWIA.

O6Lume cnocobbl MonyyeHnst meTannos. MNMpUMeHeHWe MeTanNoB B ObITy U
TeXHUKe.

JKCnepyMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHUit:
n3yyeHne Konnekumm «MeTansibl U Cnjasbl», 06pasLoB HEMETas/10B, peLleHune
9KCMEPUMEHTa/IbHbIX 3afady, Hab/ofeHVe W OnucaHWe AEMOHCTPALMOHHBIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCHAA aFOMUHKSA C pacTBOpamMu
KICNOT W LLEeN0YeR, KaueCTBEeHHbIE peakLmn Ha KaTUOHbI METasI/oB).

PacyéTHble 3ada4n.

PacuéTtbl MaccCbl BellecTBa MM 06bEMa rasoB MO M3BECTHOMY KO/MMYECTBY
BELeCcTBa, Macce UM 06bEMY OAHOMO M3 Y4YaCTBYHLIMX B peakuun BELLECTB,
pacyéTbl Maccbl (06bEMa, KOMMYECTBA BELLLECTBA) NPOAYKTOB peakLmm, ecinm 0fHO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06eCMEYEHUN 3KONOTMYECKORN, SHEPrETUYECKON 1 NULLEBON
6e30MacHOCTW, Pas3BUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKMNX PeaKLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TyYeHWst BaXKHEMLUMX BELLECTB.

UenoBeKk B MMUpEe BELLECTB W MaTepuanoB: BaXXHEMLLUME CTPOUTENbHbIE
mMaTepuanbl, KOHCTPYKLMOHHblE MaTepuanbl, KpacKW, CTEKNO, Kepamuka,
martepuasbl 418 3NEeKTPOHWKM, HaHOMaTepuasbl, OpraHMyeckne U MUHepasbHble
y06peHus.

XvMusi 1 300pOBbE Ye/oBeKa: MpaBWfa WCNONb30BaHNA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMob30BaHUS NpPenapaToB ObITOBON XUMUM
B MOBCEAHEBHOW XXN3HM,

MexXnpegMeTHbIe CBA3N.

PeaMzaums  MeXnNpeAMETHbIX  CBSi3eM  MNpU M3yYeHUM  obWeld U
HEOpraHM4yeckoim xmmmm B 11 Knacce oCyLEeCTBASETCS YEpe3 MCMob30BaHNE Kak
OOLMX eCTECTBEHHO-HAyYHbIX MOHATWIA, TaK W MOHATUA, SBASIOLWMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPEAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaaM3, CUHTe3, Knaccuukauus, nepuoanMYHOCTb, HabnaeHve,
3KCMEPUMEHT, MOLENNPOBaHNE, N3MePeHe, SB/EHNE.



du3nKa: MaTepusi, IHeprus, Macca, aToM, 3M1eKTPOH, NMPOTOH, HENTPOH, WOH,
N30TOM, PaAM0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHb, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWE BeLLecTBa, (PU3NYECKUe BESIMUMHBI U e4UHULbI UX
N3MepeHunsi, CKOPOCTb.

Buonorns: knetka, opraHuW3Mm, 3KocucTema, Ouocepa, Makpo- WU
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE UCKOMaeMble, TOMNBO,
pecypcel.

TexHoMorns: Xmmmnyeckas MpPOMbILLIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3ANCTBEHHOE MPOM3BOACTBO, MULLEBAs
MPOMbILLNIEHHOCTb,  (PapMaLieBTMYeCKass  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1EKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHOIOTUN.



NMNAHNPYEMBIE PE3YJIbTATbBI OCBOEHUNA MNMPOIPAMMBbI MO XM
HA BA3OBOM YPOBHE CPEAHEI O OBLLEIO OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpebOBaHUS K pe3y/bTaTaM OCBOEHUA
obydarowmmmcs  nporpamm  cpefHero o6Lwero 06pa3oBaHUsA  (IMYHOCTHBIM,
MeTanpeaMeTHbIM U MpeaMeTHbIM).  Hay4YHO-MeTOAMYecKon OCHOBOW  Ans
pa3paboTKN MNaHMPyeMbIX Pe3y/ibTaTOB OCBOEHMS MPOrpamm CpegHero ooLiero
06pa3oBaHus ABMSETCA CUCTEMHO-AEATENIbHOCTHBIN NOAXOA,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOA0OM B CTPYKType
NINYHOCTHbIX Pe3ynbTaTOB OCBOEHMSI MpeameTa «XUMWsS» Ha YPOBHE CPeAHEero
06LLero 06pa3oBaHns BblgesieHbl CNeaytoLLMe COCTaBNAoLWMeE:

0CO3HaHMe O06yuYatoLLMMUCA POCCUACKOM FPadKAaHCKON WAEHTUYHOCTU —
FOTOBHOCTM K CAMOPa3BUTUIO, CAMOCTOSATE/IbHOCTU U CAMOOMNPELENEHNIO;

Ha/Mune MOTUBALMMN K 00YYEHNIO;

LieNleHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA NIMYHOCTM Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BO HAYKN XMW,

FOTOBHOCTb M CMOCOGHOCTb 06YYaloWMXCA PYKOBOACTBOBATLCA B CBOEM
AEATeNIbHOCTU LIEHHOCTHO-CMbICNOBLIMU  YCTaHOBKaMK, MPUCYLLMMMK LeN0CTHOM
CUCTEME XMMMNYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMUYECKON KyNbTypbl U CMOCOOGHOCTU CTaBUTb
LIe/IN U CTPOUTL YXXM3HEHHbIE NJIaHbI.

JINYHOCTHbIE pe3y/bTaTbl OCBOEHWS MpeaMeTa «XUMUSi» [OCTUralTCA B
eIMHCTBE YYeOHOM W BOCNUTATENbHOW [AEATE/IbHOCTM B COOTBETCTBMM C
FYMaHUCTUYECKUMU, COLMOKY/bTYPHbLIMW, AYXOBHO-HPABCTBEHHbLIMW LIEHHOCTAMM
N naeanamyv POCCUIACKOro rpaXaaHCKoro o6ulecTsa, MPUHATbIMU B 0O6LLECTBE
HOpMamMuM W MpaBWIaMu  MOBEAEHWUs,  CMOCOGCTBYHOWMMK  npoueccam
CaMOMO3HaHWs,, Camopa3BUTUS W  HPaBCTBEHHOIO CTAHOBMEHWS  JIMYHOCTY
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHWUSA MpeaMeTa «XUMUS»  OTpaxaroT
CPOPMMPOBAHHOCTL OMbITa MO3HaBaTE/IbHOW W MPaKTUYECKON AeATe/lbHOCTH
0byyaroLmMxca No peasiv3aumy NPUHATLIX B 06LLECTBe LLeHHOCTER, B TOM YMC/E B
4acTu:

1) rpasKaaHCKOro BOCIMTAHUA:

0CO3HaHUA 06YYatOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTEN,
YBaXKEHUS K 3aKOHY W MPaBonopsaKy;

NpPeacTaBNeHMS O COUManbHbIX HOPMaxX W MpaBunax MeXINYHOCTHbIX
OTHOLLEHWIA B KOJINIEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM MpU  CO34aHUN
YUYeOHbIX MPOEKTOB, PeLUeHNN Y4ebHbIX W Mo3HaBaTesbHbIX 3afa4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

CMOCOOGHOCTM MOHMMaTb W NPUHUMATb MOTMBbI, HAMEPEHWs, JIOTUKY W
aprymeHTbl ApYrux Npy aHan3e pasInyHbIX BUAOB Yy4eOHOWN AeATeIbHOCTY;

2) IAaTPUOTHYECKOI0 BOCITUTAHHUSA:

LLEHHOCTHOTO OTHOLLEHMS K WCTOPMYECKOMY W Hay4yHOMY Hacneauto
OTEYeCTBEHHON XUMWUMW;

YBKEHUA K Mpoueccy TBopyecTBa B 06/1aCTU TeOPUM WM MPaKTUYECKOro
MPYMEHEHNS XMMUKN, OCO3HAHWSA TOr0, YTO AOCTMXKEHUS HayKW ecTb pesynbTar
AJMTENIbHBbIX  HAOMIOAEHWUIA,  KPOMOT/IMBbIX — 3KCMEPUMEHTa/IbHbIX — MOWCKOB,
MOCTOSAHHOI O TPyAa YYEHbIX 1 MPaKTUKOB;

MHTEpeca W Mo3HaBaTe/lbHbIX MOTMBOB B MOMYYEHUM W MOCNEAYHOLLEM
aHa/M3e MH(opmauum o nepefoBbIX AOCTUXKEHUSX COBPEMEHHOM 0TEYECTBEHHOM
XUMUW;

3) AYXOBHO-HPAaBCTBCHHOI'0 BOCIIMTAHUA:

HPaBCTBEHHOr0 CO3HAHWA, 3TUYECKOT0 MoBeAeHUSs;

CMOCOGHOCTU OLeHMBATb CUTYyaLMK, CBSA3aHHbIE C XUMUYECKUMMN ABNEHUSMN,
N NPYHUMaTb OCO3HaHHbIe pPeLLeHns, OPUEHTUPYACL HA MOPa/lbHO-HPAaBCTBEHHbIE
HOPMbI U LEHHOCTW;

rOTOBHOCTU OLeHMBAaTb CBOE MoBefAeHWe N MOCTYMKW CBOMX TOBapuLLen C
MO3NLUMIA HPaBCTBEHHbLIX WM MNPaBOBbIX HOPM W 0CO3HaHWe MOCNeACTBUM 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMaHNS  LIEHHOCTE 3[0POBOr0 M  6Ge3onacHOro obpasa XKWU3HW,
HeoBX0AMMOCTN OTBETCTBEHHOIO OTHOLLEHWS K COOCTBEHHOMY (hU3MYECKOMY W
MCUXNYECKOMY 3[J0POBbIO;

cobnofeHna npaswua 6e3onacHOro obpalleHWs C BellecTBamMu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHWUMaHMS  LEHHOCTM MpaBui  UHAMBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBefAeHUst B CUTYaLMsX, YIPoXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHUA MOCNEACTBUIN U HENPUATUA BPefHbIX NPWBbIYeK (YnoTpebreHus
aJTIKOros, HaPKOTUKOB, KYPEHNS);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHWKaTMBHOW  KOMMETEHTHOCTM B y4ebHO-MCCefoBaTe/IbCKOiA
[eATeNIbHOCTK,  OOLLECTBEHHO MO/ME3HON, TBOPYECKOW W ApYyrux  Bupaax
[eATeNbHOCTY;

YCTAHOBKM Ha aKTMBHOE Yy4yaCTue B peleHWM NpakTUyYecKnx 3ajad
coumasibHoM HanpasneHHOCTH (B pamKax CBOEro Kacca, LUKO/bI);



NHTEepeca K NMPakTUYeCKOMY M3YYeHU NMPOogeccunin pasfiMyHoro poga, B TOM
4mc/ie Ha OCHOBE NMPUMEHeHWS NPeAMETHbIX 3HaHWI N0 XUMUU;

YBaXKEHUSA K TPyAY, MO4AM Tpyaa 1 pesynbTatam TPyL0BON AeATeIbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayuleil npoeccun 1M peanmnsaumym COBCTBEHHBIX XXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) 3K0JI0rH4eCKOro BOCIIMTAHUA:

9KONOrMYeCKM LienecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN06aNbHOr0 XapakTepa 3KOJIOTMYECKUX Npobsem, BAUAHUS
39KOHOMMYECKMX NPOLLECCOB Ha COCTOSAHME NMPUPOAHOIA 1 CoLanbHOM cpeapbl;

OCO3HaHUA HeoOXOAMMOCTU  WUCMOMNb30BAHUA  LOCTUDKEHUA XUMUW NS
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTemsA NpeanpUHNMaeMblX AeNCTBU U NpeaoTBpaLaTb ux;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
NpaKTUKe, CMOCOBHOCTM W YMEHUS aKTUBHO MPOTMBOCTOSATL  MAEO00rK
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHUS, COOTBETCTBYHOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopMMpOBaHMM  PaLMOHA/IBHOrO Hay4HOro MbIW/IEHNS, CO3[4aHuM  LeNOCTHOro
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM W pelleHnn Mpob/ieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO6G0M  3HAYMMOCTM  XUMUM AN COBPEMEHHOM
UMBMAM3aLMN: B €€ TyMaHWUCTUYECKOM HanpaB/eHHOCTM W BaXKHOM ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOIA Y
3KO/IOrMYecKoin 6e30nacHOCTW, B PasBUTUM MeAWLMHbI, 06ecrievyeHnn YcroBuiA
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHMMaHWA  CYLLHOCTW MeTOLOB
MO3HaHMS, MUCMOMb3YeMbIX B €CTECTBEHHbIX HayKaX, CMNOCOOHOCTW UCMO0/b30BaTh



rMnoslyyaemble 3HaHUA A1 aHan3a U 00BACHEHUS ABIEHNIA OKPYXKatOLLEro Mypa u
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKHYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/b30BaTb XUMUYECKME 3HaHMS  [N1s
peLleHnst NpobemM B peasibHbIX XXU3HEHHbIX CUTYaLUsX;

MHTepeca K NO3HaHWIO 1N UCCe0BaTebCKON LeATeNbHOCTHY;

FrOTOBHOCTM W CMOCOOHOCTM K  HenpepbiBHOMY  06pas3oBaHW0 U
CaMo006pa3oBaHNI0, K aKTUBHOMY MOJIyYEHUIO HOBbIX 3HaHWA MO XMMUW B
COOTBETCTBUU C XXMU3HEHHBLIMU NOTPEOHOCTAMY;

MHTepeca K 0COGEHHOCTAM TpyZda B pPas/IMYHbIX chepax MpogeccroHaIbHOM
AeATeNbHOCTN.

METANPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHble pe3ynbTaTbl OCBOEHMSI YYeOHOro npeameTa «XMMKs» Ha
YPOBHE CpeAHero o6LLero 06pasoBaHNs BK/IHOYAIOT:

3HauMMble  And  (OPMMUPOBaHWS  MWPOBO33PEHWS  0GYyYatoLLMXCS
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHayUHble MOHSATMSA, OTpaXatoLme
LeIOCTHOCTb  HAay4yHOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BEeLLeCTBO, IHEPrusl, SBNEHNE,
NPOLecC, CMCTeMA, HayUHbI/ (haKT, NPUHLUMM, TMNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCnefoBaHne, HabNoAeHNEe, U3MePeHNe, IKCNEPUMEHT 1 pyrue);

YHUBepca/bHble y4YebHble aelicTBUS (MO3HaBaTe/lbHble, KOMMYHUKATUBHbIE,

PErynsTUBHbIE), obecneyvBatoLLme (hopmMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YyYatoLLMXCS;
CMOCOBHOCTb obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MEeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKME 3HAHUS U YHMBEPCa/IbHble Y4YebHble
AeNCTBMSA B NO3HABATE/IbHOW M COUMaNnbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMafeHNe YHUBEPCa/IbHbIMU
Yy4eOHbIMW  MO3HaBaTE/lbHbIMW,  KOMMYHMKATMBHbIMW U PErynsTUBHbIMU
AEeACTBUAMMN.

OBJIaIleHHe YHUBEPCAJIbHBIMHA y‘leﬁHLlMI/I MO3HABaATCJIbHBIMHU
NEUCTBUSIMM:

1) 0a3o0Bble JJOrHYecKmne JeCTBUSL:

CaMoCTOATENIbHO  (hOPMY/NMPOBaTb M aKTya/M3vMpoBaTb  MPo6nemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu fAeATeNbHOCTW, 3adaBas napameTpbl U KpUTEpUU KX
AOCTVKEHWS,, COOTHOCUTb Pe3ynbTaTbl AeSATENbHOCTM C MOCTABNEHHBLIMU LIENSIMU;

MCNONb30BaTb MPW OCBOEHWUW 3HAHWA MPUEMbI SIOTMYECKOrO MbILLIEHNA —
BbIAENATb XapakKTepHble MPU3HaKN MOHATWMIA U YCTaHaBNMBaTb WX B3avMOCBA3b,



MCNONb30BaTb COOTBETCTBYIOLLME NOHATUA AN 06bACHEHWS OTAENbHbIX (HaKTOB U
ABNEHUN;

BbIOMPaTb OCHOBaHWA W  KpUTEpPUM [AN8  KNacCUPUKaLMM  BeLLeCTB W
XUMUYECKNX peaKkLWiA;

yCTaHaBNMBaTb  MPUYMHHO-CNELCTBEHHbIE  CBA3W  MeXAy M3ydYaeMbIMU
ABNEHNAMU;

CTPOUTb NIOrMYecKne paccyXaeHus (MHAYKTUBHbIE, AeAYKTMBHbIE, MO
aHanormmn), BbISIBNATL 3aKOHOMEPHOCTU W MPOTMBOPEUMS B paccMaTpuBaeMblX
ABNEHMAX, POPMYNNPOBaTL BbIBOAb! 1 3aK/HOYEHNS;

MPYMEHATb B NPOLLECCe NO3HAHWUA, UCMO/b3yeMble B XUMUM CUMBOJIMYECKME
(3HaKoBbIE) MOJENM, NPe0bpPa30BbIBaTb MO/E/bHbLIE NPEACTABNEHNA — XUMUYECKUNIA
3HaK (CMMBOM) 3NMEMEHTa, XUMWUYecKas (opMyna, YpaBHEHME XMMUYECKON
peakuMm — Npu peweHMn yyebHbIX MO3HaBaTe/IbHbIX W MPaKTUYeCKUX 3afau,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHUs 415 BbISBIEHUS XapaKTepPHbIX
MPV3HAKOB N3y4aeMbIX BELLECTB M XMMUYECKNX peaKLnii.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMSI BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UcCefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATENIbHO COPMY/NMPOBaHHbIE BOMPOCbI B KayeCcTBe WHCTPYMEHTa
MO3HaHMS U OCHOBbI AN5 (HOPMUPOBaHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

BMafleTb HaBblKamMy  CaMOCTOSITENIbHOrO  MaHWPOBaHWA W NPOBeLEHNS
YUYEHUYECKMX 3KCMEPUMEHTOB, COBEPLUEHCTBOBATb YMEHUSA HabNto4aTh 3a XO40M
npouecca, CamOCTOSITENIbHO MPOrHO3MPOBaTb €ro pesynbTaT, (opMynMpoBaTb
0606LLEeHNS 1 BbIBOAbI OTHOCUTE/ILHO AOCTOBEPHOCTU Pe3y/ibTaTOB UCCNeA0BaHUS,
COCTaBNATb 060CHOBaHHbIA OTYET O NPOAeNaHHONM paboTe;

NpuobpeTatb OMbIT  YYEHWYECKOW UCCNefoBaTeNlbCKOM W MPOEKTHOM
AEATeNIbHOCTW, MNPOSBAATL CMOCOOGHOCTb W FOTOBHOCTb K CamOCTOSITENIbHOMY
MOMCKY METOAOB pEeLUEHNA MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INUHbIX
METO/0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

OpPVEHTMPOBATLCA B Pa3IMYHLIX UCTOYHMKAX WHGopMaumMm  (HayyHo-
nonynsipHas nuTepatypa XUMWYECKOro COAEpXKaHusl, CrpaBO4YHbIE MOCO6WS,
pecypcbl VIHTepHETA), aHaNM3MpoBaTb MH(OPMALMIO Pa3/IMYHbIX BUAOB U (DOPM
npeacTaBneHuns, KPUTUYECKM OLEeHMBaTb eé [0CTOBEPHOCTb 7
HENPOTMBOPEYMBOCTD;



(hopMynMpoBaTb 3arnpocbl U NPUMEHATL Pas/iyHble METOAbI NPV MOUCKE U
oTObOpe MH(opMauun, HeobXoAMMOW ANA  BbIMOMHEHMS  Y4YebHbIX  3adad
onpeaenéHHoro Tmna;

npuobpeTatb OMbIT WUCMO/b30BAHUA MH(OPMALYOHHO-KOMMYHUKATUBHBIX
TEXHOMOMMI U Pa3INYHbIX NMOUCKOBbIX CUCTEM,;

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaLmMn (CXeMbl, rpadnku, guarpaMmmbl, TabnuLbl, PUCYHKN U ApYTue);

MCNONb30BaTb HAYYHbIA S3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

MCronb3oBaTb W Npeobpa3oBbiBaTb  3HAKOBO-CUMBOJ/IMYECKME  CPefCcTBa
HarnsaHoCTW.

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HCﬁCTBI/IHMHZ

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  Maew,  (opMynnpoBaTb  CBOM  MpPeanoXeHus
OTHOCUTE/IbHO BbIMOHEHUS NMPEeASI0XKEHHON 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCNepuMeHTa, NpakTUYeCKOn paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peann3aumm y4yebHOro npoekta n popmynMpoBaTth BbIBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCNef0oBaHUA MYyTEM COracoBaHUs NO3uUMIA B
X0Ae 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMIaHMPOBaTb M OCYLLECTB/ATb CBOK) MO3HaBaTE/IbHYHO
[eATeNbHOCTb, onpefdenss eé uennm W 3afadn, KOHTPOAMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMO/IHEHMM Y4YeOHbIX W  WCCNefoBaTeNIbCKUX 3afday, Bblbupatb Hambonee
3 heKTUBHbIA CNOCO6 WX PeLIeHNs C YYETOM MONYYEHUS HOBbIX 3HaHWIA O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/ATb CaMOKOHTPO/1b CBOE [eATe/IbHOCTU Ha OCHOBE CamoaHa/n3a
N CAMOOLIEHKMN.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

MpeameTHblE  pe3y/bTaTbl OCBOEHMSI Kypca «OpraHM4yeckas XuMmus»
OTpaXaroT:

COPMUPOBAHHOCTb  NPEACTABMEHUA O  XUMWUYECKOW  COCTaBSAOLLEN
eCTECTBEHHO-HAyYHOW KapTUHbI MWpa, POAN XUMWUA B MNO3HAHWUM SIBIEHWIA



npupoael, B  (JOPMUPOBAHMM  MbILNEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKUMOHa/IbHOW rpamMOTHOCTK, HEO6XOAMMOW A/11 PeLleHNs NpakKTUYecKnX 3aaay
N 3KONIOTMYecKM 060CHOBAHHOIO OTHOLLUEHUS K CBOEMY 3[0POBbK U NMPUPOAHON
cpege;

BMlafleHne  CUCTEMOM  XMMMWYECKMX  3HAHWA,  KOTOpas  BK/OYAeT:
ocHoBononaratowpe MoHATUA  (XMMUYECKMIA  3/IEMEHT, aTOM, 3/1eKTPOHHaS
060/104Ka aTOMa, MOJIeKy/a, BaSIEHTHOCTb, 3/1eKTPOOTPULIATENIbHOCTb, XMMUYECKas
CBA3b, CTPYKTYpHasa opmyna (pa3BépHyTas M COKpalwéHHas), MO/b, MOJSPHas
mMacca, MOSIAPHbIA O00BLEM, YrnepoaHblid CKenet, (YHKUMOHa/IbHas rpynna,
pafvikan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrneBo4opoabl,
KUCnopoa 1 asoTcofepXKaliue CoefVHEHUsA, MOHOMep, MOMUMep, CTPYKTYpPHOe
3BEHO, BbICOKOMO/JIEKY/IAPHbIE COEAVHEHMSA); TEOPUN U 3aKOHbI (TEOPUA CTPOEHUS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neXkalle B OCHOBE MOHWMAHUA MPUUYNUHHOCTU M CUCTEMHOCTU XUMUYECKMNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM WCMO/Mb30BaHUN BaXKHEWLINX OpPraHMYecKUX BeWeCcTB B ObITy U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTb YMEHWIA BbISBNATL XapaKTepHble MPU3HaKN MOHATUMN,
yCTaHaB/MBaTb MX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYHOLUME MOHATUA MPU
OMMcaHnM CoCTaBa, CTPOEHNS 1 NPeBPaLLEeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYHD CUMBOJIKY A5
COCTaB/IEeHUSI MOMEKY/IIPHbIX U CTPYKTYPHbIX (pa3BEpHYTON, COKpaLEHHON)
(hopmMyn  OpraHuMYecKMX BEWECTB W  YPaBHEHUA  XMMWUYECKUX  peakLuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeLeCTB MO WX COCTaBy W CTPOEHUIO K onpeaenéHHoMy
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COeNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckon HomeHknatype (IUPAC), a Takke NpUBOAMTL TpPUBMA/IbHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHNM4YecKuUx BewecTB (3TWIEeH, MPONWUEH, aueTWUseH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
K1CNoTa, YKCyCcHaa KUCNoTa, 0/1eMHOBasA KMCNoTa, CTeapnuHoBasa K1CIoTa, roKo3a,
(hpyKTO3a, Kpaxmas, Lesnnkososa, ruuunH);

CPOPMMPOBAHHOCTb YMEHUS OMpeaensiTb BUAbl XMMWYECKOM CBSI3U B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHuyeckux Beulects A. M. byTtneposa A5 06bACHEHNS 3aBUCUMOCTU CBOWCTB
BELLECTB OT X COCTaBa MU CTPOEHUS; 3aKOH COXPaHEHWNS MacChl BELLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KN1acCoOB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eEH, aueTU/IeH,
bytagveH-1,3, metunbytagueH-1,3, 6eH30/, METaHON, 3TaHO/, 3TWIEHT/IMKO/b,
rMUEpPUH, (eHon, aueTanbAerng, MypaBbMHas W YKCYCHast KWCMOTbI, [/1H0KO3a,
KpaxmaJi, Lefinono3a, aMMHOYKCYCHas KMUCoTa), UIIOCTPUPOBaTL FEeHETUYECKYHO
CBA3b MEXAY HVMMMW YpaBHEHWAMMW COOTBETCTBYHOLMX XUMUYECKUX peakuui c
MCMO/Ib30BaHNEM CTPYKTYPHbIX (DOPMYTT;

ChOPMMPOBAHHOCTb YMEHWNA XapaKTepn3oBaTb UCTOUHUKN YI/1IEBOLAOPOAHOIO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CMAocobbl WX nepepaboTKn U
MPaKTMYeCKoe NPMMeHeHWe NPOAYKTOB NepepaboTKu;

CPOPMUPOBAHHOCTb YMEHWUIA MPOBOAWUTL  BbIYMC/IEHUS MO  XUMWUYECKUM
ypaBHeHUAM (Maccbl, 06bEMa, KO/MYeCTBa MCXOAHOMO BellecTBa WAM MPOoAyKTa
peakuuMm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELL,ECTB UM MPOAYKTOB peakumm);

COPMMPOBAHHOCTb YMEHWIA BMafaeTb CUCTEMOWM 3HAHUA 06 OCHOBHbIX
MeTo[ax Hay4YHOro Mo3HaHWs, UCMOMb3YeEMbIX B XUMUM MPU U3YYEHUWN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMoaeHre, N3MEPEHME, SKCNEPUMEHT, MOAENMPOBaHME),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWUA [NS MNPUHATUS pelleHuin B
KOHKPETHbIX >KU3HEHHbIX CUTyauusX, CBSi3aHHbIX C BellecTBaMu U KX
MPYMEHEHMNEM;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyfo n nabopatopHbiM 000pyLOBaHVEM, a TakXe Mnpasuia obpalleHus c
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUMAMU MO BbINO/HEHNIO NabopaToOpPHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb  YMEHWIA MaHMPOBaTb W BbIMOMHATL  XUMUYECKWIA
3KCnepuMeHT (NpeBpaLleHns opraHMyYecKnx BeLLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BeLLEeCTB, AeHaTypauus OenkoB NPV HarpeBaHWW, LBETHble peakuun 6enkoB) B
COOTBETCTBMM C MpaBuiaMn TeXHUKM 6Ge30nacHOCTM npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arncu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbI HA OCHOBE 3TUX PE3Y/NbTaToB;

CPOPMMPOBAHHOCTb  YMEHWI  KPUTUYECKM aHaIM3MPOBaTb XMMUYECKYHO
MH(OPMaLMIO, MONyYaeMyto M3  pasHbIX WCTOYHMKOB (CPeAcTBa MacCOBOM
NHopmauunn, VIHTEpPHeT 1 Apyrux);



C(hOpMMPOBAHHOCTb  YMeHWU  cobnodaTb  MNpaBuna  3KOIOMMYECKM
LienecoobpasHoro rmnosefeHNss B ObITYy W TPYAOBOW [AeATENbHOCTU B LENAx
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/ nokasaTensd MAK, NosacHATL Ha nprmMepax Crnocoobbl
YMeHbLUEHUA W NPefoTBpalleHns WX BPeLHOro BO3AEWCTBMA HA OpraHu3m
4esl0BeKa;

ANa 06yyaroWmnXca ¢ orpaHUYeHHbIMU BO3MOXXHOCTAMW 3[40POBbSA: YMeHue
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbLIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  cnenbiX W cnaboBuadwmx 00y4aroLmMxcs: YMeHMe UCMosb3oBaTthb
penbeHO-TOYEYHYHO CUCTEMY 0603HaYeHu J1. bpannsa ana 3anucu XMMUYECKMX

hopmy.
11 KIIACC

MpegmeTHble pe3ynbTaTbl OCBOEHUs Kypca «O6was n HeopraHn4yeckas
XUMUS» OTPAKatoT:

COpMMPOBAHHOCTb  MPEACTaBNEHNA: O  XMMWUYECKOM  COCTaB/SOLLEN
eCTECTBEHHO-HAay4YHON KapTUHbI MWUpa, POAN XUMWUW B TMO3HAHWUW SIBNEHUN
npupoael, B  (JOPMUPOBAHMM  MbILMEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKLMOHa/IbHOM rpamMOTHOCTI, HEO6XOAMMOW AN PELLEHNS NPaKTUYeCKUX 3aaay
N 3KONOMMYECKM 060CHOBAHHOIO OTHOLLUEHUS K CBOEMY 3[0POBbK W NPUPOAHONA
cpege;

BNafeHne  CUCTEMOM  XMMWUYECKMX  3HaHMI,  KOTopas  BKJ/IHOYaer:
OCHoBoMonaratowme NOHATUSA (XUMWYECKWIA 3N1eMeHT, atom, usorton, s-, p-, d-
3NEKTPOHHbIE OpPOWUTaNM aToMOB, WMOH, MOMEKYNa, MOfb, MOMSAPHbIA 06BEM,
Ba/IEHTHOCTb, 3/M1eKTPOOTPULIATENIbHOCTb, CTEMNeHb OKUC/IEHUA, XMMUNYecKasa CBA3b
(KoBasieHTHas, MOHHas, MeTa/IInyeckas, BOAOPOAHAs), KPUCTa/IMYecKas pPeLuéTka,
TUNbl  XUMUYECKUX  peakuui, pacTBOp, 3NMEKTPO/NTbI,  HE3NEKTPONNTHI,
3NeKTpPOnTUYeCKad Auccoumnauunsi, OKUCINTeNb, BOCCTAHOBUTENb, CKOPOCTb
XVMUYECKOW peakuun, XMMWYECKOe paBHOBECWE); TEOPUM W 3aKOHbl (Teopus
3NEKTPONUTMYECKON Auccoumauun, nepuoamyecknii 3akoH [. V. MeHpaeneesa,
3aKOH COXPaHeHWs MaccCbl BelLeCTB, 3aKOH COXpaHeHA W MpeBpaLLeHns 3Heprum
MNpU XUMUYECKUX peakumax), 3aKOHOMEPHOCTW, CMMBOJIMYECKUI A3bIK XUMUMU,
MWPOBO33pPeHYECKNe 3HaHWUA, fexallne B OCHOBE MOHUMAHWA MPUUNMHHOCTU U
CUCTEMHOCTM XUMMUYECKMX ABMIEHWI, (DaKTONOrMYeCKMe CBEAEHUS O CBOMCTBAX,
COCTaBe, Noy4YeHnn 1N 6e30MacHOM MCNONb30BaHUM BaXKHEMLLNX HEOPraHUYeCKNX
BELLLECTB B ObITY M NPaKTUYECKON AesATe/IbHOCTU YE/0BEKE;



ChOPMMPOBAHHOCTb YMEHWI BbISBNSATL XapaKTepHble MPU3HAKM MOHATUN,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCNO/b30BaTb COOTBETCTBYHOLLME MOHATUSA MPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaB/leHVss  (POPMyN  BELLeCTB U YPaBHEHUA  XMMWYECKUX  peakuui,
cuctematmyeckyro HomeHknatypy (IUPAC) v TpuBMaibHble Ha3BaHUA OTAENbHbIX
HeopraHMyecknx BellecTB (yrapHbld ras, YrfieKkuc/blii ras, amMMuak, rawéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBasA COAA, MUPUT N ApYTuUe);

CPOPMMPOBAHHOCTbL YMEHUI ONpefeNiTe BAIEHTHOCTb M CTEMeHb OKUC/IEHNS
XVMUYECKUX 3/IEMEHTOB B COEAMHEHMSX Pa3/IMYHOro CocTaBa, BWUL XMMWUYECKON
CBA3N (KOBa/IeHTHas, MOHHas, MeTa/lInyeckas, BOAOPOAHAs) B COEAUHEHUAX, TUM
KPUCT/ININYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/l/Inyeckas), Xxapakrep cpefbl B BOAHbIX pacTBOpax HeOpraHMyecKnx
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHM4yecKMX BeLLEeCTB MO WX COCTaBy K onpeaenéHHoMmy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BELLEeCTBA — MeTa/l/ibl U HEMETas/bl, OKCUAbI, OCHOBaHWA,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOANYECKOro 3akoHa /.
. MeHpaeneesa 1 JeMOHCTPUPOBATL €ro CUCTEMATU3UPYIOLLYIO, 0ObACHUTENBbHYIO
1 MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTL  YMEHWIA  XapaKTepu3oBaTb 3/IEKTPOHHOE CTPOEeHUe
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuodoB [lepnoamyeckort CUCTEMbI
XUMUYecKnx anemeHtoB M. . MeHgeneeBa, MCNonb3ys MNOHATUA «S-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XMMUYECKNX 3MIEMEHTOB M UX COEAUHEHWIA
Mo nepuogam u rpynnam Mepnoamnyeckort CUCTEMbl XUMUYECKUX 3nieMeHTOoB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe  CBOWCTBA  HEOPraHMYeCKMX  BEWECTB  Pas3/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHU4ecKMMu
BeLLeCcTBaMM C MOMOLLIbHO YPaBHEHWIA COOTBETCTBYHOLLMX XUMUYECKNX PeaKLNiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (4YMcny M cocTaBy pearvpyrolimMx BeLecTs, TEMI0BOMY
ahekTy peakuun, M3MEHEHUIO CTeMNeHel OKWUCNEHMS 3M1EMEHTOB, 06PaTUMOCTM
peakuuu, y4acTuio KatamsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHNSA peakLMiAi MOHHOIO 0OMeHa, YYMTbIBas
YC/I0BUSA, NPU KOTOPbLIX 3TU peakunm NayT A0 KOHLa,



ChOpMMPOBAHHOCTb  YMEHWIA  MPOBOAWUTL  peakumun, MOATBEPXKAatoLme
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWU  pacKpblBaTb  CYLHOCTb  OKUC/IUTENbHO-
BOCCTaHOBUTE/IbHbIX pPeakLmil MocpeACcTBOM COCTaB/IEHWSA 3/1EKTPOHHOrO basaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn OT pasinyHbIX (haKTOpPOB; XapakTep CMELLEHNA XUMMUYECKOro paBHOBECUS
B 3aBMCMMOCTY OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTenbe);

COPMMPOBAHHOCTb YMEHMIN XapaKTepu3oBaTb XWMUYECKMe MpPOLECChl,
nexkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNA CEPHON KUCMOTbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmxX NpobnemMax XMMUYECKOro Nnpou3BOACTBA,;

ChopMMPOBAHHOCTb YMEHWI MPOBOAUTL BbIYUC/IEHNA C UCMO/b30BAHMEM
MOHATUA «MaccoBas [0/ BeLleCTBa B pacTBOpe», 0ObEMHbLIX OTHOLLUEHWIA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLECTB, TEMN0BOro apdekra peakumy Ha OCHOBE 3aKOHOB COXPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHNS 1 COXPAHEHWNS 3HEPTUN;

chopMMPOBaHHOCTb YMEHWIA COBM0AATL NpaBuia Nob30BaHUS XMMUYECKOWA
nocyaoi m nabopaTopHbiM 060pYyAOBaHMEM, a TakKXe MnpaBuia 06palleHus C
BeLecTBaMn B COOTBETCTBUM C MHCTPYKUUAMU MO BbINO/HEHNIO NabopaToOpHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA MaHMPOBaTb W BbIMOMHATL  XUMUYECKNIA
3KCMEePUMEHT (pasnoXXeHne Mepokcuia BOLOPOLA B MPUCYTCTBUM KaTasm3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPa, BINAHME Pa3/INyHbIX (DaKTOPOB Ha CKOPOCTb XMMWYECKON peakuuu,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha CynbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHWSA, PeLleHre 3KCNepuMMEHTa/IbHbLIX 3afa4y Mo
Temam «MeTannbl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMM TEXHUKM
6e30MacHOCTM Npu 06paLLeHnn ¢ BelecTBamMy 1 nabopaTopHbIM 060pYyL0BaHNEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakumii 1 opmynMpoBaTh BblBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3MPOBaTb  XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKaummn, IHTEpHET v apyrux);



C(hOpMMPOBAHHOCTb ~ YMEHWW  cobMofdaTb  MpaBuia  3KOOMMYECKM
LienecoobpasHoro nosefdeHNss B ObITY W TPYAOBOW [AeATE/IbHOCTM B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELLECTB, MOHUMAaS
cMmbicn nokasatens MAOK, noAcHATbL Ha npumepax Cnocodbl YMEHbLUEHUA |
NpefoTBPALLEHNS NX BPeAHOI0 BO3AENCTBNA HA OPraHn3M YesloBeKa;

N8 00y4yaroWmnxXcss ¢ OrpaHUYeHHbIMM BO3MOXKHOCTSAIMI 3[0POBbSA: YMeHWe
MPUMEHATL 3HAHWA 00 OCHOBHbIX AOCTYMHbIX METOAAX MO3HAHWA BeLLeCTB W
XUMUYECKNX ABNEHUIA;

ANA  CnenblX W CnaboBuasawmx o6yyarowmxca: YMeHWe WCMob30BaTh
penbe)HO-TOYEUHYHO CUCTEMY 0603HaYeHu J1. bpainnsa ana 3anmucu XMMUYECKUX

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumeHoBaHue
° (undposbie)
pa3aejioB U TEM
n/n KosnuyecTBo yacoB o0pa3oBaTelbHbIE
NporpaMMbI
pecypchl
Beero KonTpoJabHbIe
padoTbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
MpegmeT opraHMyeckon Xmmnn. Teopus
1.1 CTPOEHUSA OPraHUYecKnx coefuHeHunii A. M. 3
byTneposa
Toro no pasgeny 3
Paznes 2. Yriesogopoasbl
2.1 MpepensbHble yrnesoAopoabl — aikaHbl 2
29 HenpegenbHble YrieBoAopoabl: a/IKeHbI, 6
' a/IKaivieHbl, aNKNHbI
2.3 ApOMaTUYECKIMe YTNEBOAOPOADI 2
24 MprpoLHbIE UCTOYHUKN YTNEBOLOPOLOB U 3 1
' nX nepepaboTka
NToro no pasgeny 13
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust
3.1 CnnpTbl. deHoN 3
Anbaernibl. KapboHOBbIE KUCIOTbI.
3.2 7
CnoxHble agupbl
3.3 Yrnesofabl 3 1
NToro no pasgeny 13

Pasznea 4. A3oTconeprkaiye opraHudecKkue coe{uHeHust

IIpakT4yeckue
padoThbI



4.1 AMWHbI. AMUHOKNCNOTbLI. Benku
WToro no pasgeny
Pa3zgea 5. BbicokoMoJieKy/JIsSIpHbIE COeIUHEHUSA
5.1 lMnacTmacchbl. Kayyykn. BonokHa

WToro no pasgeny
OBLLEE KONMMYECTBO YACOB MO NMPOrPAMME

34



11 KJIACC

HanmenoBaHue pa3jiesioB U TeM
NPOrpaMmblI

Ne i/

Pa3zgea 1. Teopernueckue 0CHOBBI XUMUM

CTpoeHune aToMOB. [Nepnoamnyecknii 3aKoH 1
11 Mepnognyeckas cucteMa XMMUYECKUX
anemeHTOB . . MeHaeneesa

CtpoeHue BelecTBa. MHoroobpasue
BELLEeCTB

1.3 X1Munyeckue peakumm
Toro no pasgeny

1.2

Pa3nen 2. Heoprannuyeckasi xumust

2.1 MeTannsl

2.2 HemeTannsl

23 CBA3b HEOpPraHWYecKnX 1 opraHNYecKnx
' BELLeCTB

WToro no pasgeny
Pa3zgen 3. XuMus 1 )KU3HL
3.1 XUMUS N XKN3Hb

NToro no pasgeny
OBLLEE KOTMYECTBO YACOB INO NMPOIrrAMME

KoaunuecTBO 4acoB

Bcero

13

34

Kourpoubnbie IIpakTnuyeckue

padoThI

padoThI

JJIeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoauyecTBO yacoB 3JIeKTp0HHbIe
Ne ara upposbIe
n/n Tema ypoka Bcero Kontpoapnbie  Ipaxtueckue fll3y‘leHI/lﬂ :)IG[?;I;OBaTeJILHLIe
padoThbI padoThbI pecypes
1 MpeaMeT opraHNYecKonm XuMmn, eé 1
BO3HWKHOBEHWE, Pa3BUTKE N 3HAYeHNe
5 Teopusi CTPOEHUS OPraHNYECKNX COeaUHEHNIA 1
A. M. byTnepoBsa, eé 0OCHOBHbIe MOM0XEHWA
MpepcTaseHne 0 Knaccugukalmm
3 opraHnyecKkux sellecTs. HomeHknatypa 1
(cuctemarunyeckas) 1 TpMBMaSIbHblE Ha3BaHUSA
OpraHN4yecKux BeLLecTB
4 AJKaHbl: COCTaB 1 CTPOEHWNE, FOMOJIOrMYECKII 1
PAA
5 MeTaH v 3TaH — npocTeiine NpeacTaBUTeNn 1
aJIKaHOB
6 AJIKEHbI: COCTaB M CTPOEHME, CBOMCTBA 1
7 STWNeH 1 NpPoNuIeH — NpocTeiiLne 1
npeacTaBUTEeNN alkeHOB
8 MpakTnyeckas padbota No 1. fﬂonyqume 1 1
3TUNeHa U N3yYeHre ero CBONCTB»
AnkagmeHbl. bytaaveH-1,3 n MeTunbyTtaaneH-
9 1,3. lNony4yeHne CUHTETUYECKOIO Kay4yKa U 1
pe3uHbI
AJIK/HbI: COCTaB 1 0COBEHHOCTUN CTPOEHMS,
10 rOMONIOrMYecKnii pag. AUeTuneH — 1
NpoCTenLIniA NpeacTaBnUTe b a/IKUHOB
11 BbluncrieHns no ypaBHEHWUO XMMUYECKOIA 1

peaKLmy



12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

ApeHbl: 6eH30/ 1 Tonyon. TOKCUYHOCTb
apeHoB

eHeTUYeCKas CBs3b Yr/eBo40PO0B,
NPUHAANEXALLMX K Pa3NUHbIM Knaccam

MpypoAaHbIe UCTOYHWKIM YTNEBOAOPOLOB:
NPUPOAHBIA ra3 u NONyTHblEe HETSAHbIE rasbl,
He(Tb U NPOAYKTHI €€ NepepaboTKm
MpypoAHbIe UCTOYHWKIM YTNEBOAOPOLOB:
NPUPOAHBIA ra3 u NONyTHble He(hTAHbIE rasbl,
He(Tb U NPOAYKTHI €€ NepepaboTKm
KoHTponbHas paboTa no pasgeny
«Y'TNesoaopoabi»

MpenenbHble 04HOATOMHbBIE CMUPTbI: METAHON
1 3TaHon. BogopoaHas cBa3b
MHOroaToOMHble CNPTbI: 3TUNEHT/INKO/b U
rMLepuH

PeHoN: CTPoeHMEe MOEKYbI, (PU3NYECKME U
XVMUYECKMNE CBOINCTBA, MPUMEHEHME
Anbaerngpl: opmanbaerng v auetanbaerug,.
AUeTOoH

O[ZIHOOCHOBHbIE NpefesibHble KapboHOBbIe
KMCNOTbI: MypaBbMHas 1 YKCYCHas
MpakTnyeckas pabota Ne 2. «CBoiicTBa
pacTBopa YKCYCHOIN KNCNOTbI»

CTeapvHOBast 1 0N1eNMHOBasA KUCMOTbI, Kak
npeLCcTaBUTeNN BbICLUMX KapOOHOBbLIX KUCNOT
Mblina KakK Co/v BbICLUNX KapOOHOBLIX KUC/OT,
NX MooLLee AelCTBME

CnoXHble a(hmpbl Kak NPov3BOAHbIe
KapOOHOBbIX KMUCOT. MMAp0AN3 CNOXHbIX
ampos

XKupbl: rvgponus, npuMeHeHue,



27

28

29

30

31

32

33

34

bronornyeckas pOnb XKNpoB

YrneBofbl: COCTaB, KnaccuguKauys.
BakHeiLwne NpeacTaBUTeNN: THOKO34,
(hpyKTO3a, caxapo3a

Kpaxman v Lennonosa Kak npupoAHble
nosMmepsl

KoHTposnbHas pabota no pasgeny
«Kuncnopogcogepxalme opraHmyeckme
CoeMHEHNS»

AMVHbI: METUNAMUH U aHWUNH
AMWHOKNCNOTbI KaK aM(hoTepHble
OpraH1YecKne COeANHEHUS, NX
610N0rMYecKoe 3HaueHve. MenTuabl

Benku Kak Npupo/iHbIe BbICOKOMOIEKY SIPHbIE
coefiHeHs!

OCHOBHbI€E MOHATMS XUMUN
BbICOKOMOEKY/IAPHBIX COEANHEHUIA
OCHOBHbIE METO/Ibl CUHTE3A

BbICOKOMO/IEKY/APHBLIX COEAVHEHW.
[MnacTmacchl, Kayyykun, BOJIOKHa

OBLWEE KOJIMYECTBO YACOB IO NPOIrPAMME

34



11 KJIACC

n/n

KoaunuecTBO 4acoB

Tema ypoka KoHnTpoJbHbie

Bcero
padoThI

XUMNYECKUNIA 3NEMEHT. ATOM. 3NEKTPOHHas 1
KOH(hurypawms aToMoB

Meprogunyecknii 3akoH 1 Mepurogmnyeckas
cucTeMa XMMUYecKnx anemeHTos . W.
MeHzeneeBa, NX CBA3b C COBPEMEHHOM Teopuei
CTPOEHUs aTOMOB

3aKOHOMEPHOCTUN N3MEHEHWS CBONCTB

XUMUYECKNX 3N1EMEHTOB M UX COEAUHEHWIA NO

rpynnamM v nepuogam. 3Ha4yeHue 1
NnepuoAMYECKOro 3aKoHa 1 CUCTeMbI

XMMUYecknx anemeHTos .. MeHpaeneesa B

pasBUTUN HayKK

CTpoeHue BelecTBa. XMMUYeCcKas CBs3b, eé

BU/bl; MEXaHW3Mbl 06pa30BaHNA KOBA/IEHTHOM 1
cBsi3u. BogopoaHas cBAsb

BasileHTHOCTb. 3NeKTPOOTPULATENBHOCTD.

CreneHb okucneHus. BelecTtsa 1
MOJIEKYNAPHOr0 N HEMOJEKYNSAPHOIO CTPOEHNUSA
lMoHATKE 0 AMCnepcHbIX cucTemax. ICTUHHBIe

N KONTOMAHbIE pacTBopbl. MaccoBas L0/ 1
BeLLecTBa B pacTBope

Knaccudukaums v HomeHKnaTypa

HEOopraHMYecKnX CoeauHeHNA. MeHeTUYecKas 1
CBA3b HEOPraHWYeCKMX BELLLECTB, Pa3NyHbIX

KNnaccoB

Knaccuurkaums XMMMYecknx peakLini B 1

HeopraHN4YecKom 1 opraHNYecKon XUMUN.

IIpakTH4eckue
padoThI

JlaTa
U3yYCHUS

JJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl
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11

12

13

14

15

16

17

18

19

3aKOH COXpaHeHMs MacChl BELLECTB; 3aKOH
COXPaHEHVs N NPEBPALLEHNS SHEPTN NPY
XUMUYECKMX peakLmsax

CkopocTb peakumn. ObpatnmMble peakuuu.
XMMUYEeCKoe paBHOBECKE

MpakTnyeckas pabota Ne 1. «BnusHue
pa3/IYHbIX (PaKTOPOB Ha CKOPOCTb XMMMWYECKOIA
peakLumns»

AnekTponnTuyeckasa auccoumaums. MNMoHaTme o
BOAOPOAHOM nokasatesne (pH) pacteopa.
Peakunn noHHoro obmeHa. 'vaponuns
OpraHNYecKnx 1 HeopraHMYecKnX BeLLLECTB

OKWMCNNTENbHO-BOCCTAaHOBUTESIbHbIE PeakLun.
MoHATVE 06 3N1eKTPONM3e pacn/iaBoB U
pacTBOPOB CO/eN

KoHTposnbHas paboTta no pasgeny
«TeopeTnyeckme 0CHOBbI XUMMUN»

MeTannbl, UX NONOXeHWe B Meproamyeckon
CUCTEME XMMUYeCKMX anemeHToB . L.
MeHfeneeBa 1 0CO6EHHOCTM CTPOEHUS aTOMOB.
O6Lwme hr3nyeckme CBOVCTBA METaI/I0B

Cnnasbl META/INIOB. DNEKTPOXUMUYECKUIA pPAj,
HanpsXKeHNn MeTanNoB

XUMUNYECKMNE CBOCTBA BAXKHEMLLIMX META/NOB
(HaTpWiA, Kannia, KanbLUyiA, MarHnin, antoMUHKI)
N UX COeJMHEHNI

XUMUYECKMe CBOCTBA XpOMa, Mean 1 nx
COEANHEHWN

XUMUYECKMNe CBOMCTBA LIMHKaA, XXenesa u ux
COEANHEHWN

MpakTnyeckas pabota Ne 2. "PelueHne
3KCMNePUMEHTa/IbHbIX 3aa4y Mo Teme
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21

22

23

24

25

26

27

28

29

30

31

«MeTannbi»"

HemeTannbl, X NofoXeHWe B MeprogmyecKoii
cuUcTeMe XMmunyeckux anemeHTos . U.
MeHzeneeBa 1 0CO6EHHOCTM CTPOEHNS aTOMOB

®un3nyeckme CBONCTBA HEMETA/IOB.
AnnoTtponus HemeTannoB (Ha npumvepe
Kncnopoga, cepsbl, oocopa 1 yrnepoaa)
XVMUYecKme CBOMCTBA FaloreHoB, cepbl 1 UX
COeAMHEHUI

XnMmnyeckmne CBOMCTBa a30Ta, thoctopa 1 nx
CoeAMHEHUI

XMMMYecKmne CBOMCTBA YrNepoaa, KpeMHUSA 1
NX CoeAUHEHNIA

IMpyMeHeHMe BXKHEMLLINX HEMETaN/IOB N KX
COeAMHEHWI

O606LLeHMe 1 cucTeMaTM3aLUmsa 3HaHWN Mo Teme
«HemeTan/bl». Bbl4MCNEHUA MO YpaBHEHUAM
XUMUYECKNX peaKLMil 1 TEPMOXMMUYECKIE
pacyéThl

MpakTnyeckas pabota Ne 3. «PeLueHne
3KCMNeprMeHTa/IbHbIX 334a4 Mo TeMe
"HemeTannbl"»

KoHTponbHas pabota no Temam «MeTansibi» 1
«HemeTannbi»

HeopraHuyeckune 1 opraH1UYeckmne KUCIoTbl.
HeopraHuyeckune 1 opraHnNYeckmne OCHOBaHUs

AM(OTEPHbIE HEOPraHNYeCKKE N OpraHNYecKmne
coefiMHeHus. MeHeTUYecKas CBA3b
HEOPraHNYECKMX 1 OpraHNYECKMX BELLIECTB

Posb XvMun B 06ecneyveHnm 3KoI0rM4ecKoi,
3HEepPreTMYeCcKOon 1 NLLLEBO 6e30MacHOCTH,
PasBUTUN MEAULMUHDI



MpeacTaBneHNs 06 06LLMX Hay4YHbIX

32 NPUHLMNAaX MNPOMbILLIEHHOrO NOMYyYeHNs 1
BaDKHEMLLMX BeLLecTB

33 Uenosek B MMpe BELLECTB U MaTepuasnioB

34 XVMUA N 300POBLE YesloBeKa

OBLWEE KOJIMYECTBO YACOB MO NMPOIrPAMME 34






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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