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HOSACHUTEJ/IBHAS 3AIIMCKA

Mporpamma nNoO XWMWUA Ha YPOBHE CpedHEro o6ulero o6pa3oBaHNA
paspaboTaHa Ha OoCHoBe ®defepasibHOr0 3akoHa 0T 29.12.2012 Ne 273-d3 «06
o6pa3oBaHMK B Poccuiickoin defepalimn», TPeO0BaHWI K pe3y/ibTaTaM OCBOEHUS
(heaepanbHOM  00pa3oBaTe/IbHOM nporpaMMbl  cpeaHero obuiero obpa3oBaHUA
(®OIMN  COO), npeacrtaBneHHbIX B deaepasibHOM  FOCYAapPCTBEHHOM
obpaszoBatesibHOM cTaHgapte COO, ¢ y4yétom KoHuenuuu npenogaBaHUs
yyebHOro npeamMeTta «XuvmMus» B 06pa3oBaTe/IbHbIX OpraHn3aumax POCCUICKOM
degepaunn, peasiM3yroWMX OCHOBHble 06pa3oBaTefibHble NPOrpammbl, WU
OCHOBHbIX MOMIOXEHUA «CTpaTermm pasBUTMS BOCMUTaHWA B  PoCCUIACKON
depepaumn Ha nepuof go 2025 roga» (PacnopsikeHue lNpasutensctea 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
KOHUENTyasbHble nonoeHnss #roC COO o B3anMO06YCNOBNEHHOCTU LENEN,
coflepXKaHusi, pe3ynbTatoB 00y4vyeHMs W TPeboBaHWA K YPOBHKO MOArOTOBKU
BbIMYCKHWKOB.

XUMnyeckoe 06pasoBaHue, rnoslyyaemoe BbIMYCKHMKaMM
06Le0bpa3oBaTe/lbHON  OpraHuM3auun, SBNSETCA HEOTbEM/IEMOM 4YacTblo  MX
06pa3oBaHHOCTU. OHO CAYXUT  3aBepLiatoMM  3TanoM peaimsaumy  Ha
COOTBETCTBYIOLLEM €My 6a30BOM YPOBHe K/IOUYEBbIX LEHHOCTEN, MNPUCYLLNX
LIeNOCTHOM CUCTEME XUMWYECKOro 06pa3oBaHMs. ITW  LIEHHOCTM KacakoTcs
MO3HaHMS 3aKOHOB NPUPOAbI, POPMUPOBaHMS MUPOBO33PEHNS U 0OLLEN KyNbTypbl
YesioBEKa, a TakKXXe 3KOMOrMyeckn O0OOCHOBAHHOIO OTHOLUEHUMS K CBOEMY
30POBbI0 N MPUPOAHOA cpefde. Peanuayetca XuMMU4YecKoe 06pasoBaHue
obyyatoLLMXca Ha YpoBHe cpefHero o6bulero obpasoBaHMs CpeacTBaMu y4eOHOro
npeaMeTa «XUMUS», COAepXaHWe W MNOCTPOEHWe KOTOPOro OnpeaeneHbl B
nporpaMMe Mo XMMUW C YYETOM CMELUU(UKM HAyKM XUMUKU, €€ 3HAYeHus B
MO3HaHMN MPUPOAbLI M B MaTepuasibHOM >KM3HW 0O6LLEeCTBa, a Takke C Y4ETOM
06WMX Uenen M NPUHLMNOB, XapaKTepusylowmx COBPEMEHHOE COCTOSHME
CUCTEMbI cpeaHero obLero obpasosaHuns B Poccuiickoi deaepauun.,

XUMUA KaK 3M1EMEHT CUCTEMbl €CTECTBEHHbIX HayK MUrpaeT 0CobyH posib B
COBPEMEHHOWN UMBUAM3ALMK, B CO34aHNM HOBOM 6a3bl MaTepuasibHOM KynbTypbl.
OHa BHOCUT CBOI BK/ag B (hopMUpOBaHMEe pauyoHasibHOr0 HayYHOro MblLLEHNS,
B CO3[aHune Le/IoCTHOro NpefAcTaB/ieHnss 06 OKpyXKatoLleM MUpe Kak O eNHCTBE
NpUpoabl N 4YenoBeka, KOTopoe (HOpPMUPYETCA B XMMWUM Ha OCHOBE MOHMMaHUA
BELLLeCTBEHHOr0 COCTaBa OKPY)KAKOLLEro Mupa, OCO3HAaHUS B3aMMOCBSA3N MeXAay
CTPOEHMEM BELLECTB, X CBONCTBAMM U BOSMOXXHbLIMI 061aCTAMU NPUMEHEHNS.



TecHO B3aMMOZENCTBYA C APYIrMMWN eCTECTBEHHBIMW HayKaMu, XUMUS CTasa
HEOTHEM/IEMOW YaCTbiO MUPOBOI KY/NbTYpPbl, HEOOXOAUMbIM YCI0BMEM YCMELLIHOMO
Tpyfa W XXU3HU KaXKAoro uneHa obuiectBa. COBpeMeHHas XMMWUA Kak Hayka
cosugartesibHas, Kak HayKa BbICOKMX TEXHONOrMiA HanpasfieHa Ha peLleHune
rnobasbHbIX NpobseM YCTOMYMBOrO pPasBUTUA 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) OPUEHTMPOBAHO MPeNMYLLECTBEHHO Ha OOLLEKYNbTYPHYHO MOArOTOBKY
obyyarowmxca, HeobxoguMyHd WM AN BbIPabOTKM  MUPOBO33PEHYECKMX
OPUEHTMPOB, YCMELIHOr0 BK/IOYEHWA B XKU3Hb COUMYMa, MPOLO/IHKEHMS
06pa3oBaHNsA B pa3niNyHbIX 061aCTAX, HE CBA3AHHbIX HEMOCPEACTBEHHO C XVMUEN.

CoctaBnaiowmmMmn  npegMeta  «XUMus»  ABNAKOTCA  6a30Bble  KypCbl —
«OpraHnyeckasd xumma» n «O6LWas M HeopraHU4Yeckas XUMUS», OCHOBHbIM
KOMMOHEHTOM COZAepPXaHus KOTOPbIX SBMAKOTCA OCHOBbI 6a30BOI HAayKWU: cUCTeMa
3HaHW MO0 HeopraHMYecKoW XMMUKU (C BKNKOUYEHMEM 3HAHWUIA U3 OOLLEN XUMUK) U
OpraHn4eckon xummn. PopMMpoBaHMe AaHHON CUCTEMbI 3HaHWUIA MPU N3YYeHUM
npegMeTa obecrieynBaeT BO3MOXXHOCTb PacCMOTPeHMA BCEro MHOroobpasus
BELL,ECTB Ha OCHOBE 06LLMX NMOHATUI, 3aKOHOB U TEOPUIA XUMUN.

CTpyKTypa coAepXaHusi KypcoB — «OpraHuyeckass Xxmmus» m «O6Las u
HeopraHuyeckas XuvMus» CopMMpoBaHa B MNporpamme Mo XMMUW Ha OCHOBE
CUCTEMHOrO MnoAxoJa K W3y4YeHWO Y4yeOGHOro marepvana u 06yc/oB/eHa
NCTOPUYECKM  OBOCHOBAHHLIM  PasBUTMEM  3HaHWIA  Ha  ONpefenéHHbIX
TEOPETUYECKNX YPOBHAX. TakK, B Kypce OpraHuW4yecko XuWMUW BeLLecTBa
paccMaTpmBatOTCA Ha YPOBHE K/1IaCCUYECKON TEOpPUM CTPOEHUS OpraHUYecKmnx
COEAMHEHWA, a TaKKe Ha YPOBHE CTEPEOXMMMUYECKUX W 3NEKTPOHHbIX
NpeacTaBNeHUn 0 CTpoeHUW BelecTB. CeefleHNs 06 M3y4vaemblX B Kypce
BelLecTBax [at0TCA B pasBUTMM — OT YI/IEBOLAOPOLOB A0 C/IOXKHbLIX 6UOMOrNYECKU
aKTUBHbLIX COeVMHEHWNA. B Kypce OpraHM4ecko XUMWW MOMy4arT pasBUTHe
ChopMMpOBaHHbIE HA YPOBHE OCHOBHOIO 006LLero 06pa3oBaHus MepBOHaYasibHble
NpeLCTaB/IEHUS O XMMMUYECKON CBA3M, KNAaCCU(MKALMOHHBLIX NMpU3HaKax BeLLEeCTB,
3aBMCMMOCTM CBOMCTB BELLECTB OT UX CTPOEHNUS, 0 XUMNYECKOIN peakuun.

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 YaCTHOCTU, B Kypce «O6Las 1 HeopraHM4yeckas
XVMUS»  00yYaloLMMCS  MPefoCTaB/AETCA BO3MOXHOCTb OCO3HaTb 3Ha4eHue
MepMOANYECKOr0 3aKOHa C OOLLIETEOPETUYECKMX U METOA0NOMMYECKUX MO3NLNNA,



rNyGXe TMOHATb WCTOPUYECKOE W3MEHEHME (YHKUWMIA 3TOro 3akoHa — OT
0606LaroLen 40 06BACHAOLLEN Y NPOTrHO3NPYIOLLEN.

EavHas cuctema 3HaHUIA O BaXKHEMLLMX BeLLLECTBax, MX COCTaBe, CTPOEHUN,
CBOMCTBaxX W MPUMEHEHUUN, & TaKKe O XUMWUYECKUX peakumsax, UX CYLLHOCTU Y
3aKOHOMEPHOCTAX NPOTEKaHMA fonosHdaeTcd B Kypcax 10 m 11 Knaccos
aNleMEHTaMV  COflepXKaHWs, UMEKOWMMU  KyNbTYPONIOrMYECKUA 1N NPUKNagHONM
XapakTep. 3TW 3HaHUS CMOCOOCTBYKOT MOHVMAHWIO B3aUMOCBSI3U XUMUKN 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 NPaKTUYECKUX MPUIOXKEHUIA XUMUK, MOMOratoT
BbIMYCKHUKY OPWEHTMPOBATbCA B OOWECTBEHHO W JIMYHOCTHO 3HAYMMBbIX
Npo6remax, CBSi3aHHbIX C XMMWEN, KPUTUYECKM OCMbICAIMBATb WMH(OPMaLMO 1
NPUMEHATb €& [ANA MOMOSHEHUA 3HaHWIA, pPelleHNs WHTENNEKTYaslbHbIX 1
3KCMePUMEHTa/IbHbIX MUCCMef0BaTeIbCKMX 3aday. B uenom cogepykaHune 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/OBNEHHOCTb CBOWCTB BeLLECTB WX COCTaBOM MU
CTPOEHMEM, MO3HABAEMOCTb MPUPOAHBLIX SABMEHWUA MYTEM 3KCMepuMeHTa W
PELLUEHNA NPOTMBOPEYMIA MeEXAY HOBbIMM  (hakTaMu U TeOPeTUYECKUMM
NpeanocbIfIKaMu, 0CO3HaHME PON XMMUKN B PELLEHNM 3KOTOTUYECKUX NPo6eMm, a
TaKXXe Npob6siem coepexxeHnst 3HepreTUYeCKNX PecypcoB, Cbipbs, CO34aHNA 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  Y4YeOHbIX [AeACTBUM, WUMeloWwMx 6a30BOe 3HayeHue [AJ1s
pas/IMyHbIX BWUAOB [EeATENbHOCTU: pelleHns npobnem, MOUCKa, aHaamsa W
06paboTKM MH(oPMaLUn, HEO6XOANMBIX AN NPUOBPETEHNS OMNbITa NPaAKTUYECKON
N 1CCNefoBaTeNbCKOW AeATeNbHOCTH, 3aHMMAlOLLEe BaXKHOE MeCTO B MO3HaHMK
XVIMUW.

B npakTvke npenojaBaHMsi XMMUWM KakK Ha YPOBHE OCHOBHOIO OOLLEro
06pa3oBaHMs, Tak U Ha YPOBHe cpeaHero o6Llero obpasoBaHns, Npu onpeaeneHnn
COAEPXKATENbHON XapaKTEPUCTUKM Leneit MU3yvyeHns npeamMeTa HarnpaBneHWeM
MePBOCTENEHHOM 3HAYMMOCTW TPAAMLUMOHHO MPU3HAETCA (hOPMUPOBaHME 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
npeameTa BNSETCSA BNOHE ONpaBAaHHbIM.



CornacHo [aHHOW TOYKe 3peHus TNIaBHbIMK LeNsgMU U3YYeHns npeameTa
«XnMuna» Ha 6a308oM ypoBHe (10 —11 K/1.) ABNA0TCA:

o (hopMMpoBaHME  CUCTEMbI  XMMUYECKMX  3HAHWUA  KakK  BaKHelLlel
COCTaB/AOLEN eCTECTBEHHO-HAYYHOW KapTWHbI MUPa, B OCHOBE KOTOPOWA
NeXaT K/IKYeBble MOHATUA, PyHAAMEHTa/IbHbIE 3aKOHbI M TEOPUU XUMUMN,
OCBOEHMe fA3blKa HayKW, YCBOEHME W MOHWMaHWe CYLLHOCTU AOCTYMHbIX
06006LeHNII MMPOBO33PEHYECKOrO XapakKTepa, 03HaKOMJIEHWE C UCTOpUeN
NX Pa3BUTUA N CTAHOB/IEHNS;

 (hopmmpoBaHMe N pa3BUTUE MPeLCTaB/IEHNIA O HayYHbIX MeTo4ax Mo3HaHUA
BELECTB U XUMMUYECKUX peakuuid, HeobXoAuMbIX A1 NPUoOpeTeHus
YMEHWA OPUEHTUPOBATLCA B MUPE BELLECTB U XUMUYECKUX SABMEHUN,
MMEIOLLMX MECTO B NPUPO/E, B NPaKTUYECKOW U MOBCEAHEBHOM XXMN3HU;

e Pa3BUTME YMEHMI N CNOCOBOB [eATeNIbHOCTU, CBA3AHHbLIX C HAbMO4EHNEM U
OOBACHEHMEM  XMMWUYECKOrO  3KCMEepUMeHTa, COOMAeHMEM  MpaBusl
6e30nacHOro obpalleHus ¢ BeLLeCTBamu.

Hapsgy ¢ aTum, cofiep>kaTenbHas XapakTepucTuKa Leneid 1 3a4a4 n3yyeHus
npegmeTa B Nporpamme no XMMUKM YTOYHEHA U CKOPPEKTMPOBaHa B COOTBETCTBUM
C HOBbIMW MpUoOpUTETaMK B CUCTEMe CpefHero obuero obpasoBaHus. CerofHs B
npenogaBaHMM  XUMUW B OOMbLUEN  CTeneHW OTAAETCA  MNPeAMnoYTEHMe
MPaKTUYECKOA KOMMOHEHTE COAepXXaHUs O0Oy4eHUsi, OPWUEHTMPOBAHHOW Ha
MOArOTOBKY BbIMYCKHMKa 006LLle06pa3oBaTe/ibHOM OpraHu3aummn, BnaferoLlero He
HabopoM 3HaHWW, a (YHKUMOHa/bHOW FPamMOTHOCTbIO, TO eCTb crocobammn u
YMEHUAMU aKTUBHOIO MOMYYEHUS| 3HAHWUIA U NPUMEHEHUS UX B PeasibHOM YXMN3HK
AN peLleHns NpakTUYecKnx 3agad.

B cBA3nM C aTuM npu mM3ydeHUrM npegmeta «XUMUS» LOMUHMPYHOLLEee
3Ha4eHne NPMOBPETAIOT TaKMe Lenn 1 3aadm, Kak:

afanTaumsa obydarowmxcs K yCnoBuaM AMHaAMUYHO pasBMBatoLLErocs Mupa,
(hopMupoBaHME  WHTENNEKTYa/lbHO  PasBUTOM  JIMYHOCTW,  FOTOBOW K
camoo6pa3oBaHuUio, COTPYAHUYECTBY, CaMOCTOATE/IbHOMY MPUHATUIO TPaMOTHbIX
PELLEHN B KOHKPETHbIX XXMU3HEHHBIX CUTYaUMsaX, CBA3aHHbIX C BELLECTBaMU N UX
MPYMEHEHMNEM;

(hopMupoBaHMe Yy  00y4alOLUMXCHA  KNHOYEBLIX  HaBbIKOB  (K/THOUEBbIX
KOMMNETEHLM), MMEIOLWMX YHUBEPCA/IbHOE 3Ha4yeHWe [AN4 pPas/InyHbIX BUAOB
[eATeNbHOCTU: peLleHns npo6sieM, Noucka, aHanmsa 1 06paboTku MHHopMauun,
HeOOXOANMbIX A5 MPUOBPETEHNA OnMbiTa [AeATe/IbHOCTW, KOTOpas 3aHUMaeT
BaXKHOE MeCTO B MO3HAHUM XMMUW, a TaKke [N OUEHKM C MNo3numi
3KO/IOTMYECKO 6e30MacHOCTN XapakTepa BAUAHWUA BELLECTB M XUMWUYECKUX
MPOLLECCOB Ha OPraHm13m YesioBeka 1 NPUPOAHYIO Cpeay;



pasBuUTME MO3HABATE/IbHbIX WHTEPECOB, WHTENIEKTYa/lbHbIX M TBOPYECKMX
CMOCOBHOCTEN 06yYatoLWMXCA: CNOCOOHOCTM CaMOCTOATE/IbHO MPUOBPEeTaTh HOBbLIE
3HaHWUSA MO XMMWUK B COOTBETCTBUM C XXU3HEHHBLIMW NMOTPEOHOCTAMU, UCMOMNb30BaTb
COBpPeMEHHbIe MHHOPMaLMOHHbIE TEXHONIOMMK A5 NOUCKA U aHanm3a y4YebHon 1
Hay4HO-NOoMyNAPHON NHDOPMALUN XUMNYECKOTO COLEPXKaHUS;

(hopMMpOoBaHue 1 pasBuTHEe Y 00YYaKOLLIMXCA acCOLMATUBHOIO U IOTMYECKOro
MbILLNeHNA, HabntoAaTeIbHOCTM, COOPAHHOCTHU, aKKypaTHOCTU, KOTOPbIE 0CO6EHHO
HeoO6X0AMMbl, B YaCTHOCTW, MNPV MNJaHMPOBaHWM W TMPOBEAEHUN XUMMUYECKOro
9KCMEPUMEHTE;

BOCMUTaHME Yy OO6yvaloLMXca  YOeXAEHHOCTM B T'YMaHUCTUYECKON
HanpaB/IEHHOCTN XUMWUKN, €€ BaXXHOW PO/N B PeLIeHUn rnobasibHbIX Npobsem
paunoHaIbHOro NPUPOLONO0b30BaHUSA, MOMO/IHEHNS SHEPTETUYECKMX PECYPCOB U
COXPaHeHMsA MNPUPOAHOI0 pPaBHOBECUS, OCO3HaHMA HEOO6XOAMMOCTU BGepeXxxHOro
OTHOLLEHMSA K MNPUpoOLe M CBOEMY 3[0POBbK, a TakKXe MNPUOOPETEHNS OnbITa
MCMOMb30BaHNA MOJMYYEHHbIX 3HAHWA AN MPUHATUA TPaMOTHBLIX PeLLUeHnA B
CUTYaUUsX, CBA3AHHbIX C XUMUYECKUMW ABNEHUAMMU.

B yuyebHOM nnaHe cpeaHero o06LLEro 06pa3oBaHUsi NpeaMeT «XUMUS»
6a30BOro YpoBHS BXOAUT B COCTaB MpeAMETHOM 061acTh «ECTECTBEHHO-HaYYHble
npeameTbi».

O6uee 4MCIO YacoB, OTBEAEHHBIX 418 U3YYEHUA XMMUMX, Ha 6a30BOM YPOBHE
cpeaHero obulero obpasosaHus, cocTaBnseT 68 yacos: B 10 knacce — 34 yaca (1
yac B Heflento), B 11 knacce — 33 yaca (1 yac B Hefiento).



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

TeopeTquCKne OCHOBBI OpFaHH‘IeCKOﬁ XMMHUH

MpeAMeT opraHMYecKol XMMUN: eé BO3HUKHOBEHWE, pa3BUTUE U 3HAYEHUE B
MONYYEHUM HOBLIX BELLECTB M MaTepuasioB. Teopus CTPOEHUS OpraHU4YecKmnx
coeanHeHnin A. M. byTnepoBa, eé 0OCHOBHbIE NONOXKeHNSA. CTPYKTYPHbIe (hOpMY bl
opraHuyeckux BewlecTs. [omonorua, wusomepua. XUMUYecKasas CBA3b B
OpraHNYecKMx COeAMHEHUAX — OANHAPHBIE U KPaTHbIe CBA3MW.

MpefcTaBneHne 0 KnaccuuKaumm opraHMYeckux BelLecTB. HomeHKnatypa
OpraHM4yecKnx COeAMHEHW (CucTemaTMyeckas) W TpuBUa/bHble Ha3BaHUA
BaXKHeMLWMX NpeacTaBuTeneit KnaccoB OPraHNYeCcKmx BeLLECTB.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
O3HaKoOM/ieHVe C o6paslaMu OpraHuMYecKMX BeLLEeCTB M MaTepuaiaMu Ha UX
OCHOBE, MOfe/NMpoBaHWe MOJIEKY/T OpraHWYecKMX BeLLecTB, HabnwogeHne u
onucaHne LeMOHCTPALMOHHbLIX OMNbITOB MO NPEBPaLLEeHN0 OpraHNYeCKMUX BELLECTB
Npw HarpesaHUK (NnaBfeHne, 06YrMBaHNE 1 ropeHue).

Yriaesogopoasl

AJKaHbl: COCTaB W CTPOEHWe, TOMOJOrMYecKnin psg. MeTaH M 3TaH —
NPOCTeMLLNe NPeACTaBUTENN a/IKaHOB: (DM3NYECKMe U XMMUYECKMe CBOWCTBA
(peakumy 3ameLLeHNss N TOPEeHUs), HaxOoXAeHWe B MPUPOLe, MOMyYeHne 1
NpUMeHeHwe.

AJIKeHbl: COCTaB M CTPOEHWE, FOMOMIOMMYECKNIA paf. STUEH U NPOMNUIEH —
NPoCTeLlLne NPeAcTaBUTENN a/IKEHOB: (DM3MYECKME W XMMUYECKMe CBOMCTBA
(peakumv  TMAPUPOBaHMS, TaJIOTEHUPOBAHNA,  ruApatauun, OKWUC/IEHUA U
nosiMmepur3aLmmn), NoayyYeHe N NpUMeHeHMe.

AnkaaueHbl: 6ytaameH-1,3 1 metunbytagueH-1,3: CTpoeHWE, BaXHelLIue
XMMUYeCKMe CBOINCTBa (peakums nonmmepusaumn). MonyyeHne CUHTETUYECKOTO
Kay4yyKa 1 pesuHbl.

AJIK/HbI: COCTaB U OCOBEHHOCTU CTPOEHMS, FOMOIOrMYECKNIA psif. ALeTueH
— MpoCTerWwmniA NpeAcTaBUTENb a/IKMHOB: COCTaB, CTPOEHWe, (U3nyeckre u
XMMUYeCKMe CBOMCTBa (peakunn ruapupoBaHuns, raioreHnpoBaHus, ruaparauun,
ropeHuns), noy4eHe N NPUMEHEHME.

ApeHbl. BeH30/: cocTaB, CTpoeHMe, (IM3MYEeCKMe M XUMUYECKME CBOWNCTBA
(peakumy rasioreHMpPoBaHNA 1 HATPOBaHUSA), MOyYeHUe N NpuMeHeHue. Toryon:
cocmae, cmpoeHrue, qbu3utzec:<ue u xumuyeckue ceoticmaed (peam;uu
2ANI02EHUPOBAHUSL U HUMPOBAHUSL), NOAYUeHue U npumeHenue. TOKCUUYHOCTb



apeHoB. [eHeTuyeckasd CBA3b MeXay YrneBofopojamMu, npuUHagnexawmmm K
pas/INYHbLIM Knaccam.

MpupofHble MCTOYHWMKM YrneBoAopPoAoB. [pupOAHbIA a3 1 MomnyTHble
He(pTAHblE rasbl. HedTb M e€ nponcxoxaeHne. Cnocobbl nepepaboTkn HeMTU:
MEPeroHKa, KpPeKWHr (TePMUYECKMIA, KaTaIMTUYECKMin), nuponmn3. [poayKTbl
nepepaboTKn HeTH, NX NPUMEHEHWE 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, KOMIEKL MK
«HepTb» ©N  «YTONMb»,  MOAENNPOBaHWE  MOMeKY/  YrNeBOAOPOAOB U
rajIoreHonpPon3BOAHbIX, NPOBeAeHNe NPAKTUYECKON PaboThbl: MOyYeHUe aTU/IeHa
N U3y4YeHMNe ero CBOWCTB.

PacyéTHble 3ada4n.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00bLEMA,
KO/IMYeCcTBa MCXOAHOI0 BELLECTBa WM NPOAYKTa peakuuu no M3BECTHbLIM Macce,
06bEMY, KOMMMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

Kucaopoacoaep:xamue opraHudecKkue coeAuHEHMsI

MpepenbHble OQHOATOMHbIE CNUPTLl. MeTaHON W 3TaHON: CTPOEHMUe,
(m3nyeckne M XMMMYECKMe CBOMCTBa (peakumy C aKTUBHLIMW MeTasinamu,
rasioreHoBOAOPOAAMI, TOPEHME), MpUMeHeHWe. BofopofHble CBA3U  MexXay
MO/IeKy1laMu CNUPTOB. [leACTBME MeTaHOMa U 3TaHO/a Ha OpPraHn3M YesoBeka.

MHOroaToMHble  CNUPTbLl.  ITUIEHIIMKOAb U TAULUEPUH:  CTPOEHME,
(m3nyeckne Un XMMUYECKMEe CBOCTBA (B3aMMOAEWCTBME CO  LLE/IOYHLIMM
MeTa/ilaMK, KayeCTBeHHas peakuuss Ha MHOroatomHble cCnvpTbl). [elicTBUE Ha
OpraHu3m yenoseka. NpumeHeHne ranLepnHa 1N STUIEHTIUKONA.

®eHON: CTPOEHMe MOSEKYNbl, (M3MYEeCKMe W XMMUYECKME CBOMCTBA.
TokcnyHoCTb (heHona. MNprmeHeHWe deHona.

Anbpernabl U xemonwv.  POpManbierng, aueTtanbieruj:  CTPOeHWe,
(hM3nyecKne U XUMUYECKME CBOMCTBA (peakumn OKUC/IEHWS N BOCCTAHOB/EHWS,
KauyeCTBEHHbIe peakLmK), NoslyvyeHne n NnpuMeHeHwe.

OOHOOCHOBHble npefenbHble  KapboHOBble  KUCMOTbl. MypaBbuHasa U
YKCYCHast KUC/IOTbl: CTPOEHWNe, PU3NYECKMe N XMMUYECKMe CBOCTBA (CBOWCTBA,
06LUMe Ans Knacca KUCMOT, peakums atepudukaumm), nofyvyeHne 1 npuMeHeHue.
CreapvHoBad M ONenHOBas KUCMOTbl Kak MpPeAcTaBUTENN BbICLLUMX KapbOHOBbIX
KMCNOT. Mblfla Kak CoMN BbICLLIMX KapOOHOBBIX KMUC/OT, X MOIOLLEe [eCTBYE.

CnoxHble 3upbl Kak MpPoM3BOAHbIE KapbOHOBbLIX KUCMOT. [maponus
C/TIOXKHbIX 3(DMpOoB. XKnpbl. 'Mapoans xxmupos. MNprMeHeHre XUPoB. brnonornyeckas
POb >KUPOB.




Yrneeogpl: coctae, Knaccupukauma — yrnesofos  (MOHO-, Au- MU
nonmcaxapugpl). 'oKo3a — NPOCTENLLNIA MOHOCaxapui: 0COOEHHOCTN CTPOEHUSA
MOMEKY/bl, (PU3NYeCKMe U  XUMWUYECKMe CBOMCTBa  (B3aMMOencTBMe C
rmgpokcmagom megu(ll), okucneHve aMmMmuadHbIM pacTBopom okcupga cepebpa(l),
BOCCTaHOB/IeHMEe, OPOXeHWe T[/H0KO3bl), HaxOXAeHVe B MNpPupoAe, NPUMeEHeHNe,
buonornyeckas posib. PoTocUHTE3. PPYKTO3a KaK M30Mep I/HOKO3bI.

Kpaxman n uenntonosa Kak npupofHble nonvmMepbl. CTpoeHWe Kpaxmasna u
Lenonosbl. Pu3nyeckme ©n  XMMUYECKME CBOWCTBA Kpaxmana (rMaponus,
KayeCTBEHHas peakums C NOLOM).

JKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLEeCTB W WX MpeBpaLLeHuit:
NpoBefeHVe, Hab/MOAeHe M OnucaHue [LeMOHCTPaLVOHHbLIX OMbITOB: TFOpPeHue
CMMPTOB, Ka4yeCTBEHHblE peakuun OAHOATOMHbLIX CMNUPTOB (OKUC/EHWe 3TaHO/Ma
okcugom meau(ll)), MHOroaToMHbIX CrMPTOB (B3aMMOAENCTBME [NMLEPUHA C
rngpokcuaom meau(ll)), anbaernaos (OKMCNeHNe aMMUadHbIM PacTBOPOM OKCuAa
cepebpa(l) v rugpokcngom meau(ll), B3anMMoAeNCTBME Kpaxmana C WOLOM),
MpoBeAeHVEe NPaKTUYECKO paboTbl: CBOMCTBA pacTBOpa YKCYCHOW KMUCMOTbI.

PacuéTHble 3ajaumn.

BbluncneHns no ypaBHEHMIO XMMWYECKON peakuum (Maccbl, 00bEMa,
KONMYecTBa UCXOLHOIO BeLecTBa UAM NPoAyKTa peakuuu no M3BeCcTHbIM Macce,
06bEMY, KONMYECTBY OAHOI0 13 UCXOAHbLIX BELLECTB UM NPOAYKTOB peakuum).

A30TCoAepXKaLlme opraHnyeckmne CoeuHeHNs.

AMUWHOKMCNOTbI KaK aM(POTepHble OpraHNYeckue coeanHeHns. dusmnyeckme
N XMMUYECKME CBOMCTBA aMWHOKMUCNOT (Ha npumMepe ravumHa). buonormyeckoe
3HayeHVie aMMHOKMCOT. MNenTngpl.

Benkn Kak NpUpOAHblE BbICOKOMOMEKYNAPHbIE COeAUHEHWs. [lepBUYHas,
BTOPUYHAsA N TPETUYHasA CTPYKTypa 6e/lKOB. 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, UBETHble peakumn 6e/KoB.

BricokoMoJIeKyJISIpHbIE COeIUHEHUS

OCHOBHble MOHATUA XUMWUW BbICOKOMONEKYNAPHBIX COeAUHEHWIA: MOHOMED,
MnosiMmep, CTPYKTYPHOE 3BEHO, CTeMeHb NMOAMMepPU3aLnn, CpeaHAas MONeKyNspHas
macca. OCHOBHble MeTOAbl CWHTE3a BbICOKOMOMEKYNAPHbIX COEAUHEHUIA —
nonmMmepu3alms 1 NoIMKOHAeHcaUmS.

JKCNepuMeHTa/IbHblE METOAbl U3YYeHUS BELLECTB W WX MpeBpaLLeHuid:
O3HaKOM/IeHMe C obpasuamy NPUPOAHbLIX U UCKYCCTBEHHbLIX BOJIOKOH, MyiacTmacc,
Kay4yKOB.

MexnpeAMeTHble CBA3N.



Peannsauma MexxnpeameTHbIX CBA3e MPU U3YyYeHUN OPraHNYecKon XvMumn B
10 Knacce OCYLLECTBNAETCA 4Yepe3 WCMONb30BaHME KaK OO6LLMX EeCTeCTBEHHO-
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, nepuognuyHocTb, HabnaeHve,
N3MepeHne, IKCNepUMeHT, MOAE/TMPOBaHNE.

du3mka: Matepus, IHeprus, Macca, aToM, 3/MeKTPOH, MOJeKyna,
3HEPreTMyYeCcKUn YpPOBEHb, BELLECTBO, Teno, OObLEM, arperaTHoe COCTOSHMWE
BeLLeCTBa, (PM3NYECKME BEMMUNHBI U e4UHULbI X N3MEPEHNS.

Buvonorua: knetka, opraHusMm, 6uocepa, OOMeH BeLLeCTB B OpraHusme,
(hoTOCMHTE3, OMOMOrMYEeCKN akTuBHble BellecTBa (6enKn, YrneBodbl, >XXWpbl,
(hepMeHTbI).

eorpacvsi: MUHepanbl, rOPHble NMOPO/Abl, NOJe3Hble NCKOMaeMble, TOMINBO,
pecypcel.

TexHonorna: nuuweBble MNPOAYKTbl, OCHOBbl pPauUMOHA/ILHOIO NUTaHWS,
MOIOLLME CPeACTBa, IEKAPCTBEHHbIE N KOCMETMUYECKMNe Npenaparbl, Matepuabl 13
MCKYCCTBEHHBIX N CUHTETUYECKMNX BOSIOKOH.

11 KVIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckue OCHOBbI XUMHHU

XUMUYECKNIA  3n1eMeHT. ATOM. HAOpo atoma, W30TOMbl. INEKTPOHHas
060/104Ka. DHepreTMYeckne YpPoBHMU, NOAYPOBHU. ATOMHblE opbuTamu, s-, p-, d-
anemeHTbl. OCO6eHHOCTM pacnpeseneHns 3/1eKTPOHOB M0 OpouTanaM B aToMax
3/IEMEHTOB MePBbIX YeTbIPEX MEePUOAOB. DNEKTPOHHASA KOH(UTYypaLmsa aTOMOB.

Meprofnyeckunin 3akoH 1 Mepuroanyeckast cucTeMa XUMUYECKUX 3/1EMEHTOB
O. V. MeHpeneeBa. CBA3b NepMoOAMYECKOro 3akoHa v Nepruoanyeckoin cUCTeMbI
XUMU4yeckux anemeHToB [. . MeHfeneeBa C COBPEMEHHON TEOPWENA CTPOeHMS
aToOMOB. 3aKOHOMEPHOCTW W3MEHEHWS CBOWCTB XMMUYECKUX 3/1EMEHTOB U
06pa3yemMbIX WMMKU MPOCTbIX W CAOXHbIX BELEeCTB MO rpynnaM u Mepruosam.
3HayeHve NepuoaNYecKoro 3akoHa B pasBuTUN HayKu.

CTpoeHue BewlectBa. XMUMUYecKas CBA3b. Buabl XUMWYECKON CBA3N
(KoBaleHTHas HenonsapHas W MNoMsApHas, WOHHasA, MeTasinnyeckas). MexaHu3mbl
06pa3oBaHMsi  KOBa/leHTHOM XMMW4YeckorW CBA3M  (OOMEHHbIA U [OHOPHO-
aKkLenTopHblin). BopopogHas cBA3b. BafeHTHOCTb. JMeKTPOOTPULLATENIbHOCTb.
CteneHb oKUCNEHNA. OHbBI: KaTUOHbI 1 @HNOHBI.



BellecTtBa MONEKYNIAPHOTO U HEMOJIEKYNAPHOTO  CTPOeHus.  3akOoH
MOCTOSAHCTBA COCTaBa BeLlecTBa. TuMbl KPUCTAIMYECKMX PELLETOK. 3aBUCUMOCTb
CBOWCTBA BELLECTB OT TMNa KPUCTA/IINYECKOW PELLETKN.

[MoHATME O AWCNepCHbIX cucTemax. VICTUHHbIE UM KOMIIOUAHbIE PacTBOPbI.
MaccoBas [0/14 BeLLecTBa B pacTBope.

Knaccuukaums HeopraHMyecKnx COeAVHEHWNIA. HomeHKnaTypa
HeopraHuyecknx BewecTB. [eHeTMyecKas CBfA3b HEOPraHM4YecKMx BELLECTB,
NpUHagexalmx K pasfiMyHbIM Kaccam.

Xumnyeckas  peakums.  Knaccumkaums  XMMUYECKMX — peakumi B
HEOPraHMYecKo M OpraHNYeckorm XUMMK. 3aKOH COXpPaHeHMsi Macchbl BeLLECTB,
3aKOH COXPaHeHWs 1 MpeBpaLLeHns 3HEPTUN MPU XUMUYECKNX PeakLnsX.

CKOpOoCTb peakumu, eé 3aBUCUMOCTb OT pas/InyHbIX akTopos. O6paTnMble
peakuun. XumMuyeckoe pasHoBecue. PaKTOpbl, BAUAIOLWME HA COCTOAHME
XUMUYeckoro pasHoBecus. MNpuHumn fle LaTense.

AnekTponuTnyeckaa guccoumnaums. CunbHble 1 cnabble anekTponuTbl. Cpega
BOAHbIX PaCTBOPOB BELLECTB: KUC/as, HeMTpasibHas, LLenoYHas.

OKMCNNTENIbHO-BOCCTAHOBUTE/bHbIE PeakLuu.

JKCnepuMeHTa/IbHble METOAbl U3YYEHUS BELLECTB W WX MpeBpaLLeHUit:
AeMOHCTpauma Tabnuy, «lMeproamyeckas cucteMa XMMmnyeckux anemeHtos . W.
MeHzeneeBa», MU3yyeHWe MOJENen KPUCTAINIMYECKMX PELLETOK, HabntodeHue u
onmcaHue LeMOHCTPALMOHHbBIX 1 NabopaTopHbIX OMNbITOB (Pa3/oXXeHMe nepokcnia
BOAOPOAA B MPUCYTCTBUM KaTanmsaTopa, onpeseneHve cpefbl paCTBOPOB BELLECTB
C TMOMOLLbKD YHUBEPCA/IbHOTO WHAMKATOPa, peakuMm WOHHOro 00MeHa),
NpoBeaeHMe NpPaKTNUYECKOW paboTbl «BansHMe pasnnyHbIX PakTopoB Ha CKOPOCTb
XUMUYECKOM peakLmm.

PacuéTHble 3ajaumn.

PacuyéTbl MO  YpaBHEHUAM  XMMWUYECKMX peakuuin, B TOM  4uche
TEPMOXUMWYECKME PACYETbI, PaCYéTbl C WCMO/Mb30BAaHWEM MOHATUA «MaccoBas
[0NS BeLLeCcTBa».

Heoprannuyeckasi xummus

HemeTtannbl. MonoxeHne HemeTannioB B [lepuognyeckoin  cucTeme
XUMUYECKMUX 3nemeHToB [. . MeHpaeneeBa M OCOOGEHHOCTN CTPOEHWS aTOMOB.
dun3nyeckne CBOINCTBA HEMETaNNoB. ANNOTPONUA HeMeTannoB (Ha npumepe
Kucnopoaa, cepsbl, octhopa 1 yrnepoaa).

XNMMYEeCKMe CBOMCTBA BaXKHEWLUMX HeMeTanioB (rasioreHoB, Cepbl, a30Ta,
(hocthopa, yrnepoda U KPEMHMS) U UX  COeAMHEHWA  (OKCMAOB,
KMCNOPOACOAEPXKALLMX KACNOT, BOAOPOAHbIX COEAUHEHWIA).

MprYMeHeHWe BaXKHENLLMX HEMETANINIOB N UX COEANHEHIA.



MeTtannbl. MonoxeHve meTannoB B epuoamnyecKoin cucTeMe XMMUYECKNX
anemeHToB . . MeHaeneeBa. OCOGEHHOCTN CTPOEHUSI 3N1EKTPOHHbIX 0060/104€eK
aToMoB MeTannoB. O6Lme (husnyeckme cBoiCTBa MeTaioB. CrinaBbl MeTas/IoB.
ANEKTPOXMMUYECKWNIA PAL HANPSHKEHWIA METaN/IO0B.

XUMNYECKME CBOWCTBA BAXKHEWLUMX MeTanoB (HaTpUi, Kanuid, KanbLWW,
MarHui, aitOMUHWUIA, LMHK, XPOM, XXene3o, Mefb) 1 X COeAMHEHWIA.

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

SKCnepuMeHTa/IbHble METOAbl U3YYeHUS BELLECTB W WX MpPeBpaLLeHNiA:
n3yyeHne Konnekumm «MeTansibl U Cnjasbl», 06pasLoB HEMETas/10B, peLleHune
3KCMEPUMEHTa/IbHbIX 3afad, HabnofeHVe W OonucaHne AeMOHCTPaUMOHHBIX W
NabopaTopHbIX ONbITOB (B3aMMOAENCTBME TMAPOKCUAA aIFOMUHKSA C pacTBOpamMu
KICNOT W1 LLeN0Yei, KaueCTBEHHbIE peakLun Ha KaTUOHbI MeTasloB).

PacyéTHble 3ada4n.

PacuéTtbl Maccbl BellecTBa UM 06bEMA rasoB MO M3BECTHOMY KOMMYECTBY
BellecTBa, Macce uaM 06bEMY OAHOrO M3 Yy4yacTBYHOLIMX B peakumn BELLECTB,
pacyétbl Macchbl (06bEMa, KONMMYecTBa BelecTsa) NPOAYKTOB peakumu, eciim oOf4HO
3 BELLLECTB UMEET NPUMECH.

XuMHUS U )KM3Hb

Ponb XvMun B 06ECMEYEHUN 3KONOTMYECKON, SHEPreTUYECKON U NULLEBON
6e30MacHOCTW, PasBUTUM MeAUUMHbLI. TTOHATME O Hay4HbIX METoAaxX MO3HaHWS
BELLECTB N XMMUYECKNX PeakLUiA.

MpeactaBneHnss 06  O6WMX  HAyYHbIX MPUHUMNAX  MPOMbILLIEHHOIO
MO/TlyYeHWst BaXKHEMLINX BELLECTB.

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

XvMusi 1 3[0pOBbE Ye/loBeKa: MpaBWfia MCNONb30BaHUA NEKAPCTBEHHbIX
npenapaTos, NpaBuia 6e30MacHOro UCMosb30BaHMS NpenapaToB GbITOBON XMMUK
B MOBCEAHEBHOW XXN3HMU,

Me>xnpeLMeTHble CBA3N.

PeaMzaums  MeXnNpeaMETHbIX  CBSI3eM  NpU  U3ydeHUM  obWweid U
HeopraHuyeckom XxmuMmmn B 11 Knacce OCYLLEeCTBMISETCA Yepe3 MCMOo/b30BaHMe Kak
OOLMX EeCTECTBEHHO-HAyYHbIX MOHATWIA, TaK W MOHATUIA, SBNSIOLMXCA
CUCTEMHbIMU NS OTAENbHbLIX NPeAMETOB eCTECTBEHHO-HAYYHOI0 LK.

OO6LuMe ecTeCTBEHHO-Hay4YHble MOHATUA: Hay4HbIA (haKT, rMnoTesa, 3aKoH,
Teopusi, aHaamM3, CUHTe3, Kaccuukaums, nepuoanyHOCTb, HabNKoAEHNME,
3KCMEPVMEHT, MOAENNPOBaHNE, N3MEPEHME, SB/IEHME.



du3nKa: MaTepusi, IHeprus, Macca, aTom, 371EKTPOH, MPOTOH, HEMTPOH, VOH,
N30TOM, PaAMO0aKTUBHOCTb, MOJIEKY/IA, SHEPTeTUUYECKNIA YPOBEHDb, BELLIECTBO, TENO,
06bEM, arperaTtHoe COCTOSIHWME BeLecTBa, (PU3NYECKME BENIMUMHBI N eAMHULbI NX
N3MepeHunsi, CKOPOCTb.

Buonornsa: knetka, opraHuW3Mm, 3KocucTema, 6uocepa, Makpo- Wu
MWUKPO3/IeEMEHTbI, BUTaMWHbI, 0OMEH BELLECTB B OpraHu3Me.

["eorpama: MuHepasbl, FOPHbIE NMOPOAbI, NMOME3HbIE MCKOMaeMble, TOMMBO,
pecypcel.

TexHonorna: Xmmmnyeckass MpPOMbILIEHHOCTb, MeTailyprus, Npon3BOACTBO
CTPOMTENbHBIX MaTepuanoB, CeIbCKOXO3AWCTBEHHOE MPOM3BOACTBO, NULLEBas
MPOMbILL/MIEHHOCTb,  (PapMaLieBTMYeCKas  MPOMbILLIEHHOCTb,  MPOM3BOACTBO
KOCMETUYECKMX MpenapaToB, MPOM3BOACTBO KOHCTPYKUMOHHBIX MaTepuasios,
3/1eKTPOHHAs MPOMbILLIEHHOCTb, HAHOTEXHO/IOTUN.



NMNAHNPYEMBIE PE3YJIbTATbI OCBOEHUNA MNPOIPAMMBI MO XUMWU
HA BA3OBOM YPOBHE CPEAHEI O OBLEI O OBPA3SOBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®roC COO ycraHaBnMBaeT TpeboBaHMSA K pe3ynbTaTaM OCBOEHUS
obyyarowmmmncs nporpaMMm  cpegHero 06uiero 06pasoBaHUA  (JIMYHOCTHbLIM,
MeTanpeaMeTHbIM UM MpeaMeTHbIM).  Hay4yHO-MeTOAMYecKom OCHOBOW  Ans
pa3paboTKN MNIaHUPYeMbIX Pe3y/bTaToB OCBOEHWA MPOorpaMM CpefHero 0o6LLero
06pa3oBaHNA ABMISETCA CUCTEMHO-LEATE/IbHOCTHbIA MOAXOL,.

B COOTBETCTBUM C CUCTEMHO-AEATENIbHOCTHLIM MOAXOAOM B CTPYKTYpe
JINYHOCTHbIX Pe3y/nbTaTOB OCBOEHMSI npegmeTa «XUMWs» Ha YPOBHe CPeAHero
06LLero 06pasoBaHUs BblAeNeHbl CNeayHoLLe COCTaBAOLWME:

0CO3HaHVe 06yYatoLMMUCA POCCUNCKOM TPaXKAAHCKON WAEHTUYHOCTU —
rOTOBHOCTU K CAMOPa3BUTUIO, CAMOCTOATENIbHOCTI 1 CamMOOMNpPeeneHuIo;

Ha/IM4me MoTuBaLumM K 00yYeHuIo;

LieNieHanpaB/ieHHOe pa3BUTHE BHYTPEHHUX YOEXAEHWUIA IMYHOCTU Ha OCHOBE
K/THOUEBbIX LIEHHOCTEN 1 MCTOPUYECKUX TpaamLmii 6a30BOM HAYKU XMW,

FOTOBHOCTb W CMOCOBGHOCTL 0OYYarOLMXCA PYKOBOACTBOBATLCA B CBOEM
[eATeNIbHOCTU LLeHHOCTHO-CMbIC/IOBbIMM  YCTaHOBKaMW, MPUCYLLUMU  LLeNOCTHOM
CUCTEME XMMUYECKOro 06pa3oBaHus;

Ha/IM4mne NPaBOCO3HAHUA 3KOSIOrMYECKON KyNbTypbl U CMOCOGHOCTU CTaBUTb
LIe/IN U CTPOUTL XXU3HEHHbIE MNJ1aHbl.

JINYHOCTHbIE pe3ynbTaTbl OCBOEHWUA npeamMeTa «XUMWUS» LOCTUraOTCA B
eJMHCTBE Y4ebHOM W BOCNWUTATENbHON [eATENbHOCTM B COOTBETCTBUM C
rYMaHUCTUYECKUMM, COLMOKY/bTYPHbIMU, LYXOBHO-HPABCTBEHHLIMU LIEHHOCTAMMU
N naeanaMmm POCCUINCKOro rpakaaHCcKoro obulectsa, NPUHATLIMKM B 06LLECTBE
HOpMaMu W MpaBuiaMuM  MNOBEAEHWsA,  CMNOCOOCTBYHOLWMMM  MpoLeccam
CamMOono3HaHMsi, CaMOpa3BUTUS W HPaBCTBEHHOrO CTaHOB/IEHUS  JIMYHOCTM
0byyaroLmxcs.

JINYHOCTHbIE  pe3ynbTaTbl  OCBOEHUA MpegMeTa  «XUMUS»  OTPaXKarT
ChOpMMPOBAHHOCTL OMbITa MO3HABATE/IbHOW W MPaKTUYECKOW [AeATe/IbHOCTU
obyyatoLLmXca No peannsaumm NPUHATLIX B 06LLECTBE LLEHHOCTEN, B TOM YUC/ie B
4acTu:

1) rpamaaHCKOTro BOCIIMTAHMS

0CO3HaHUA 06YYaOLLIMMUCA CBOMX KOHCTUTYLIMOHHbIX NpaB U 0653aHHOCTENR,
YBaXKEHUS K 3aKOHY W NPaBONOPSAKY;

NPefiCTaBNeHUs O COUMaIbHBIX HOpMax W MnpaBunax MeXIMYHOCTHbIX
OTHOLLEHWIA B KOJINEKTUBE;



FrOTOBHOCTU K COBMECTHOW TBOPYECKOW [eATeSIbHOCTM NpWU  CO3L4aHun
YUYeOHbIX MPOEKTOB, PeLUeHnN Yy4ebHbIX U MO3HaBaTesbHbIX 3a4a4y, BbIMOHEHUN
XUMUYECKNX IKCMEPUMEHTOB;

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

2) IATPHOTHYECKOI0 BOCIIMTAHMS:

LLEHHOCTHOTO OTHOLLEHUS 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
AJVTENbHBbIX  HAOMIOAEHUIA,  KPOMOT/IMBbIX — 3KCMEPUMEHTa/IbHbIX  MOWCKOB,
MOCTOSAHHOT 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, 3TUYECKOTO NoBeAeHUs;

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 ¢
MO3NLUMIA HPaBCTBEHHBLIX W MPAaBOBbIX HOPM WM OCO3HaHMe MOCNeACTBUIA 3TUX
MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

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

cobnofeHns npaswusi 6e3onacHOro o6palleHns C BellecTBamMyu B ObITY,
MOBCeAHEBHOW XW3HW 1 B TPYA0BOI AeATEe/IbHOCTH;

MOHNUMaHMS LEHHOCTM MpaBui  WHAVBUAYALHOTO W KONJIEKTUBHOIO
6e30MacHOro NoBeAeHUs B CUTYaLMsX, YIPOXatoLWmMX 340P0BbI0 U XXU3HW NOLEN;

OCO3HaHWA MOCNeACTBUM N HEMPUATUS BPpeLHbIX NpuBblYeK (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 Yy4yacTMe B pPeLleHWM NpPakTUYecKnx 3ajad
coumasibHOM HanpasneHHOCTH (B pamKax CBOEro Knacca, LWKO/bI);



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

YBaXKEHUSA K TPyAY, MO4AM Tpyaa 1 pesynbTataM TPYL0BOIN AeATe/IbHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BbIOOPY WHAMBUAY&IbHON  TPaeKTopum
obpaszoBaHus, 6yayulein npoeccun U peannsaumm COBCTBEHHBIX MXM3HEHHbIX
M1aHOB C YYETOM JIMYHOCTHbLIX MHTEPECOB, CMIOCOOHOCTEN K XUMWUW, UHTEPECOB Y
noTpebHoOCTEN 00LLECTBA;

6) 3K0JIOrH4eCKOro BOCIUTAHUS

9KONOrMYeCKM Lien1ecoobpasHoro OTHOLLEHWA K NPUpoAe, Kak WCTOYHUKY
CYLLLeCTBOBAHNSA XM3HW Ha 3eM/e;

MOHWMaHMS TN106aN1bHOr0 XapakTepa 3KOJIOTMYECKUX Npobnem, BAUAHUS
39KOHOMWYECKMX NPOLLECCOB Ha COCTOAHME NMPUPOAHOIA 1 CoLMaNbHOM Cpeapbl;

OCO3HaHUS HeoOXOAMMOCTU  WUCMOMb30BAHUA  JOCTUDKEHUA XUMUKW  [ANS
peLLeHNs BOMPOCOB pauyoHa/ibHOro MPYPOA0MNO/b30BaHNS;

aKTUBHOIO  HenpusaTua  JeNCTBUA, NPUHOCAWMX Bpef  OKpY»KaroLlei
MPUPOLHOM cpefe, YMeHUS MPOrHo3MpoBaTb He6/1aronpusTHble 3KOM0rMyeckune
nocneAcTevs NPeanpUHNMaeMbIX AeACTBUIA U NpeaoTBpawaTb nx;

Ha/IM4YMA Pa3BUTOr0 3KOSIOrMYECKOro MbIL/IEHNS, 3KOOrMYECKON KyNbTypbl,
onbITa [eATeIbHOCTH 3K0/0rMYeCcKom Hanpas/IeHHOCT!, YMeHNS
PYKOBOACTBOBATLCA UMW B MO3HaBaTe/lbHON, KOMMYHUKATUBHON M COLMaIbHOM
MpaKTUKe, CMOCOGHOCTM W YMEHUS aKTMBHO MNPOTMBOCTOSATL  MAEO0/I0rK
Xemohoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUS:

CPOPMMPOBAHHOCTN  MUPOBO33PEHMUS, COOTBETCTBYIOLLEr0 COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKWN 1 0OLLECTBEHHOW NPaKTUKMK;

MOHUMaHMS CMNeunUKM  XUMUM  KaK HaykKW, OCO3HaHWA eé ponv B
(hopmMMpOBaHMM  PaLMOHA/ILHOrO Hay4HOro MbIW/IEHNs, CO3A4aHWUN  LLeNOCTHOrO
NpeacTaBneHns 06 OKpYXKatoLeM MUpe Kak O efMHCTBE NMPUPOAbl U YeNoBeKa, B
MO3HAHUM MPUPOLHLIX 3aKOHOMEPHOCTEM W pelleHnn Mpob/ieM CoXpaHeHus
NMPUPOLHOIO paBHOBECUS;

yOeXXAEHHOCTM B 0CO60OM  3HAYMMOCTM  XMMUM AN COBPEMEHHOM
UMBUNM3aUMN: B €€ TyMaHWUCTUYEeCKOM HanpaB/eHHOCTW W BaXKHOW ponu B
CO3JjaHnN HOBOW 6a3bl MaTepUanbHON KyNbTypbl, PELUEHNN FN06a/IbHbIX NPO6IeM
YCTONYMBOrO PasBUTMS Ye/IOBEYECTBA — CbIPbEBON, SHEPreTUUYEeCKOW, NULLLEBOWN ©
3KO/IOrMYecKoin 6e30nacHOCTW, B PasBUTUM MeAMUMHbI, 0BECneYveHnn YCroBuii
YCMELWHOro Tpyda W 3KOMOrMYeCKM KOMGOPTHOM D>KM3HM KaX4Oro 4sieHa
00LLecTBa;

eCTECTBEHHO-Hay4HOW TPaMOTHOCTW: MOHMMaHWA  CYLLHOCTW MeTOLOB
MO3HAHWA, UCMOMb3YEMbIX B €CTECTBEHHbIX HayKax, CrOCOOHOCTM MCMO/b30BaTh



Mnoslyyaemble 3HaHWA A1 aHaIn3a U 0OBbACHEHUS ABMIEHNIA OKPY>KatOLEro Mmpa u
MPOUCXOAALMX B HEM U3MEHEHUI, YMEHUA AenaTb 000CHOBAHHbIE 3aKNHOYEHNS Ha
OCHOBE Hay4yHbIX (DaKTOB W WMEKWUXCA [aHHbIX C Le/blo  MonyYeHus
[0CTOBEPHbIX BbIBOAOB;

CMOCOOHOCTM CaMOCTOATENIbHO MCMO/Mb30BaThb XUMUYECKME 3HaHMS [ANs
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 NOTPEOHOCTAMMU;

MHTepeca K 0CO6EHHOCTAM TpyZda B pas/iM4HbIX chepax MpogeccroHaIbHOM
[eATeNbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

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

3HauMMble  Ans  (OPMMPOBAHWS  MUPOBO33PEHUs  0OYYatoLLMXCS
MEXANCUMNNHAPHbIE (MeXnpeaMeTHble) 06LLeHaYUHble MOHSATMSA, OTpaXatoLime
LeNIOCTHOCTb  HAay4HOW KapTWHbI MUpa W Cneuudnky MeTOA0B MO3HaHMS,
NCMNO/Mb3yeMbIX B €CTECTBEHHbIX HayKax (MaTepws, BELLeCTBO, IHEPrusl, SBNEHNE,
MpOoLecc, CMCTeMa, HayUHbI (haKT, MPUHLMM, TUNoTe3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopws, UCCNeaoBaHWe, HabNoaeHNe, U3MepeHne, SKCNEPUMEHT 1 pyrue);

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

PErynsTUBHbIE), obecneyuBatoLLme (hopMmpoBaHue (hYHKLUMOHa/TbHOM
rPaMoOTHOCTM U COLManbHOM KOMMETEHLMM 00YYarOLLMXCS;
CMOCOBHOCTH obyyaroLLmxcs 1CMo/b30BaThb OCBOEHHbIE

MeXANCUMNIMHAPHbIE, MMUPOBO33PEHYECKNE 3HAHUS U YHMBEPCa/IbHble Y4ebHble
AeNCTBUSA B NO3HABATE/IbHOW M COLMaNnbHOM NPaKTUKe.

MeTanpeaMeTHble pe3ynbTaTbl OTPaXKatoT OBMafeHNE YHMBEPCa/IbHbIMU
y4eOHbIMW  MO3HaBaTE/IbHbIMK,  KOMMYHWUKATMBHbIMU U PErynsaTMBHbIMU
AEeACTBUAMMN.

OB.]IaI[eHI/Ie YHUBEPCAJIBHBIMHA y‘l@ﬁHblMI/I MO3HaABaATECJIbHBIMU
NEUCTBUSIMM:

1) 0a3oBble JJOrHvYecKmne JelCcTBUS:

CamMoCTOSATE/IbHO  pOpMy/NMpoBaTb M aKTyaiusmpoBaTb — Npobnemy,
BCECTOPOHHE eé paccmaTpuBaTh;

onpeaensaTb Lenu [AeATeNbHOCTW, 3afaBas nNapameTpbl U KpUTEpUU KX
AOCTVKEHWS, COOTHOCUTb Pe3ynbTaTbl AESTENbHOCTM C MOCTABNEHHBIMU LIENSIMU;

MCNONb30BaTb MPW OCBOEHWW 3HAHWIA MPUEMbI NOTMYECKOTO MbILLNEHNS —
BbIAENATb XapaKTepHble MPU3HAaKN MOHATWMIA U yCTaHaBNMBaTb WX B3aMMOCBS3b,



MCNONb30BaTb COOTBETCTBYOLLME 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) MOAENM, NPeobpa3oBbIBaTb MO/E/NbHbLIE NPEACTABNEHNA — XUMUYECKUNIA
3HaK (CMMBOM) 3NEMEHTa, XUMWYecKas (opmMyna, YpaBHEHME XMMUYECKON
peakuMm — MNpu peleHMn YyYebHbIX MO3HaBaTe/lbHbIX WM MPaKTUYeCKMUX 3afad,
MPYMEHATb Ha3BaHHbIE MOZE/IbHbIE MPeLCTaBNeHUs 415 BbISBIEHUS XapaKTepPHbIX
MPV3HAKOB N3YyYaeMbIX BELLIECTB M XUMUYECKNX peaKLnii.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BMafleTb OCHOBaMW METO[O0B Hay4HOr0 MO3HaHMS BELLECTB U XUMUYECKUX
peakuuii;

(hopmynIMpoBaThb LieSIn U 3afa4un UcCefoBaHus, UCNOMb30BaTb MNOCTaB/IEHHbIE
M CaMOCTOATENIbHO C(OPMY/NMPOBaHHbIE BOMPOCbI B KayeCTBE WHCTPYMEHTa
MO3HaHMS U OCHOBbI AN15 (HOPMUPOBAHNSA TMNOTE3bl MO NPOBEPKE MPaBUIbHOCTU
BbICKa3bIBaEMbIX CYXAEHUI;

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

NpuobpeTatb OMbIT  YYEHWYECKOW WUCCNefoBaTeNlbCKOMW W MPOEKTHOM
AEATENIbHOCTW, MPOSBAATb CMNOCOOGHOCTb M TFOTOBHOCTb K CamMOCTOSITENIbHOMY
MOMCKY METOAOB peLUeHNs MNPaKTUYECKUX 3afa4y, MPUMEHEHMIO Pas/INyHbIX
METO/A0B NMO3HaHWS.

3) pabdora ¢ ungopmaunmeii:

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



(hopMynMpoBaTb 3anpocbl U NPUMEHATL Pas/iyHble METOAbI MPU MOUCKe U
0TO6Ope MH(popMauun, HeobXoAMMON [ANA  BbINOMHEHUA  Y4YeOHbIX  3ajad
onpeaenéHHoro Tmna;

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

CaMOCTOATE/IbHO  BbIOMpPATL  ONTUMa/IbHYHO  (DOPMY  MpefcTaB/ieHUs
NH(opMaL MK (CXeMbl, rpadinku, guarpaMmmbl, TaGAULbI, PUCYHKN N OpYyTUe);

MCNONb30BaTb HAyYHbIA HA3bIK B KayeCTBe CpeacTtea npu pabote ¢
XUMUYECKON MHDopMaUUen: MNPUMEHSTb  MeXNpPeAMETHble  ((PU3nYeckue U
MaTemMaTMyecKme) 3Haku U CUMBO/IbI, (hOpMY/ibl, a66peBMaTypbl, HOMEHKNATYpPY;

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

OBnaneHne YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHA HeﬁCTBHHMH:

3a/iaBaTb BOMPOCHI MO CYLLECTBY 00OCYX/4aeMoi TeMbl B Xofe auanora n/vnm
ANCKYCCUK,  BbICKasblBaTb  MAew,  (hopMynupoBaTb  CBOM  MPeanoXeHus
OTHOCUTE/IbHO BbIMO/IHEHUS MPEANOXEHHOWN 3a4auu;

BbICTYNaTb C Npe3eHTauuelt pe3ynbTaToB MO3HABaTe/lbHOW [esATeNlbHOCTH,
MO/yYeHHbIX CAMOCTOATENIbHO U/ COBMECTHO CO CBEPCTHUKAMU NMPY BbIMOSIHEHUN
XMMUYECKOr0 3KCNepuMeHTa, NpakKTUYeCKon paboTbl MO UCCNeA0BaHNIO CBOMCTB
N3yyaeMblX BELLECTB, peanu3aumm y4ebHOro npoekra u opmynnposatb BblBOAbI
Mo pesy/nbTaTtam MPOBeAEHHbLIX UCCMef0oBaHUA MyTEM COriacoBaHUs NO3uUMIA B
Xofe 06CyXaeHnsa 1 06MeHa MHEHUAMN.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSTUBHBIMHU ACHCTBUSIMM:

CaMOCTOATE/IbHO MMaHMpPOBaTb W OCYLLECTB/ATL CBOK MO3HABATE/IbHYIO
[eATeNbHOCTb, onpefdenss eé uenn v 3afadn, KOHTPO/AMpoBaTb U MO Mepe
HeOOXOAMMOCTN  KOPPEKTMPOBaTb MNpeasiaraeMblii - anropuTm  AeACTBUA  NpK
BbIMNO/IHEHUM Y4YebHbIX W MCCNnefoBaTeNlbCKUX 3aday, BblbMpaTb Hambonee
3 heKTUBHbIA CNOCO6 UX pelleHns ¢ YYETOM MOMYYEHUSI HOBbIX 3HAHUI O
BeLLeCTBaxX N XMMUYECKUX peakUmsiX;

OCYLLECTB/IATb CAMOKOHTPO/b CBOE AeATeNIbHOCTM Ha OCHOBe caMoaHa/n3a
1N CAMOOLIEHKMN.

HNPEAMETHBIE PE3YJIbBTATBI

10 KIIACC

MpeAMeTHbIE pe3ynbTaTbl OCBOEHUSI Kypca «OpraHU4Yeckass XuMus»
OTpaXaroT:

COPMMPOBAHHOCTb  MNPEACTaBMEHUA O  XUMWUYECKOW  COCTaBNSAOLLEN
eCTECTBEHHO-Hay4YHOM KapTUHbI MUPa, POAM XUMUW B MO3HAHUW  SIBIEHWIA



npupoael, B  (JOPMUPOBAHMM  MbILNEHUA W KYNbTYypbl  JIMYHOCTW, eé
(hYHKLUMOHa/IbHOW rPpamMOTHOCTK, HEOBXOAMMOW A/11 PeLleHNs NpakTUYecKnX 3agay
N 3KONOrMYeCKM 060CHOBAHHOIO OTHOLUEHMS K CBOEMY 3[40POBbIO U MPUPOLHON
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 qopmyna (pa3BépHyTasd M COKpalléHHast), MOJib, MONApPHas
mMacca, MOSIAPHbIA 00BLEM, YrNepoAHbliA CKenet, (YHKUMOHa/IbHas rpynna,
pafvikan, U3omepus, N3oMepbl, FOMONOTMYECKNIA pPajg, rOMOSIOrK, YrneBo4opoabl,
KUCMopoa 1 asoTcofepXKaliue CoefuvHEHUsA, MOHOMep, MOMMMEP, CTPYKTYpHOe
3BEeHO, BbICOKOMOJIEKYNAPHbIE COeAVHEHWA); TEOPUN N 3aKOHbI (TEOPUA CTPOEHMS
opraHunyeckumx BellectB A. M. byTnepoBa, 3aKOH COXpPaHEHUsi MacCbl BeLLEeCTB);
3aKOHOMEPHOCTU, CUMBOJIMYECKUIA A3bIK XMMWKU; MUPOBO33PEHYECKME 3HAHWS,
neX<alle B OCHOBE MOHUMAHUA MPUYUHHOCTM M CUCTEMHOCTU XUMUYECKNX
ABNEHWNA, (haKTONOrMYeckne CBeAeHWA O CBOWCTBax, COCTaBe, MOMYyYEHUN U
6e30MacHOM UCMO/b30BAHUN BaXKHEWLUMX OpraHMYecKMX BeLecTB B ObITY U
MPaKTUYECKOI AeATeIbHOCTI Ye/IOBEKE,;

CPOPMMPOBAHHOCTL YMEHWIA BbISIBNATL XapaKTepHble MPU3HaKW MOHATUA,
yCTaHaB/MBaTb MX B3aMMOCBA3b, UCMO/b30BaTb COOTBETCTBYHOLLME MOHATUA MNPU
OMmMcaHnn COCTaBa, CTPOEHNSA 1 NpPeBpaLLeHNIA OpraHNYeCKNX CoeMHEHNI;

CPOPMMPOBAHHOCTb YMEHWUIA MCNONb30BaTb XMMUYECKYH) CUMBOMIUKY A5
COCTaB/IeHUsI MOJMIEKY/IIPHbIX W CTPYKTYPHbIX (pa3BEPHYTOM, COKPALLEHHOM)
(hopmyn  OpraHuMYecKMX BELECTB W  YpPaBHEHUA  XMMUYECKUX  peakuuid,
n3rotaesnMBaTb MOAE/N MOMEKY/N OpPraHMYecKmx BeLLecTB ANA UANKCTpauumn mx
XNMWYECKOro 1 NpoCTPaHCTBEHHOIO CTPOEHUS;

CPOPMMPOBAHHOCTL YMEHWI YCTaHaBMBaTb MPUHALAIEXXHOCTb U3YYEHHbIX
OpraHMYecKMx BeELEeCTB MO WX COCTaBy W CTPOEHUIO K OMpefenéHHoOMY
Knaccy/rpynne coegmHeHUiA  (YrneBofOpPOAbl, KWCNOPOL W a30Tcofepxalive
COEAVNHEHNs, BbICOKOMOMEKYNSAPHbIE COeAMHEHWs), [faBaTb WM Has3BaHWA Mo
cuctemaTnyeckor HomeHknatype (IUPAC), a Takke NpuBOAWTL TpMBMA/bHbIE
Ha3BaHWsA OTAE/IbHbIX OPraHUYecKMx BeLLeCTB (3TW/IEH, MPOMW/IEH, aueTu/IEeH,
TUNEHTINKONb, TANLUEPUH, (eHoN, opmanbaernt, auetanbaerng, mypaBbUHas
K1CNoTa, YKCyCcHaa KMUCNoTa, 0/1eMHOBaA KMCNoTa, CTeapnuHoBasa K1CIoTa, roKosa,
(hpyKTO3a, Kpaxmas, Lenntonosa, rvumnH);

CPOPMMPOBAHHOCTL YMEHUA OMpeaensiTb BUAbl XMMWYECKOM CBSI3W B
OpraHNYecKmx coefMHeHNAX (OAMHAPHbIE N KPaTHbIE);



CPOPMUPOBAHHOCTb YMEHMS MPUMEHATb MOJIOKEHNA TEOPUU CTPOEHUA
opraHunyeckmx Bewects A. M. bytnepoBa A5 06bACHEHNSA 3aBUCUMOCTI CBONCTB
BeLLECTB OT UX COCTaBa M CTPOEHUS; 3aKOH COXPaHEHWUSI MacChl BELLLECTB;

CPOPMMPOBAHHOCTL ~ YMEHWI  XapakTepu3oBaTb  COCTaB,  CTPOEHMe,
(m3nyeckne M XMMUYECKME CBOMCTBA TUMUYHBLIX MPeLCTaBUTENIEn PasINYHbIX
KN1acCoOB OpraHN4YeckmMx BellecTB (MeTaH, 3TaH, 3TWIEH, MPOMW/eEH, aueTU/IeH,
oytagueH-1,3, metunbytagneH-1,3, 6eH30/1, MeTaHO/, 3TaHO/, 3TWUNEHTINKO/b,
rNALEPVH, (DeHON, aueTanbierng, MypaBbMHaAs M YKCYCHasd KWUCMOTbI, T/1HOKO033,
KpaxmaJ, Lesintoso3a, aMmMHOYKCYCHaa K1UC0Ta), UNKCTPUPOBAaTbL FTeHETUYECKYHO
CBA3b MEXAY HVWMU YypaBHEHWAMMW COOTBETCTBYHOLMX XUMMUYECKUX Peakunin ¢
MCMO/Ib30BaHNEM CTPYKTYPHbIX (POPMYTT;

ChOPMMPOBAHHOCTb YMEHWNSA XapaKTepn30BaTb MCTOUHUKN YT/1IEBOLAOPOLAHOIO
Cbipbsi  (HEe(Tb, MPUPOAHbLIA ra3, Yronb), CMAocobbl WX nepepaboTKn U
MpaKTUYecKoe NpPYMeHeHVe NPOLYKTOB MnepepaboTKu;

ChOpMMPOBAHHOCTb YMEHWUIA MPOBOAWTL BbIYMC/IEHUS MO  XUMWYECKUM
ypaBHEHUAM (Maccbl, 06bEMA, KO/MMYeCTBa MCXOAHOMO BeLlecTBa WAM MPoAyKTa
peakuuMm no W3BECTHbIM Macce, 00bEMY, KONMYECTBY OAHOM0 M3 WUCXOAHbIX
BELLECTB WU MPOAYKTOB peakLunn);

COpMUPOBAHHOCTb YMEHWIA BMafeTb CUCTEMOWM 3HAHWA 06 OCHOBHbIX
MeTofax Hay4YHOro Mo3HaHWs, UCMOMb3YEMbIX B XUMUM MPU U3YYEHUUN BELLECTB U
XUMUYECKNX ABNEHWIA (HabMtoaeHre, N3MepeHne, SKCNePUMEHT, MOAeNMPOBaHME),
MCNONb30BaTb CUCTEMHblE XMMUYECKME 3HaHWA [ANS NPUHATUS pelleHuid B
KOHKPETHBIX >KWU3HEHHbIX CUTYyaUuWsX, CBfI3aHHbIX C BeLlecTBAMU UM UX
MPUMEHEHUNEM;

chopMMpPOBaHHOCTb YMEHWIA CO6M0AATL NpaBuia Noib30BaHUA XMMUYECKOWA
nocyaon n nabopaTopHbiM 0060pyfOBaHMEM, a TakXe npaBuia obpalleHus C
BeLLecTBamMy B COOTBETCTBMM C MHCTPYKUMAMU MO BbIMNOSIHEHUIO /1A00PaTOPHbIX
XVMUYECKNX OMNbITOB;

COPMMPOBAHHOCTb  YMEHWA MaHMPOBaTb W BbIMOMIHATL  XUMWYECKMIA
aKCnepuMeHT (NpeBpaLleHns opraHMyYecKnX BeLLECTB NPW HarpeBaHuK, nosyyeHune
3TWNEeHa W W3y4YeHWe ero CBOWCTB, KayeCTBEHHblE peakuMum OpraHn4eckmx
BELLleCTB, AeHaTtypauusi 6enkoB MpU HarpeBaHWW, LBETHblE peakuuy GenkoB) B
COOTBETCTBMM C TMpaBuiaMn TEXHWKM 6e30racHOCTU npu  obpalleHun ¢
BellecTBaMy U nabopaTopHbIM 060pYyA0OBaHWEM, MpPeACTaBNATb pPe3y nbTaThbl
XMMUYECKOro 3KCrnepumMeHTa B (DOpMe 3arncu ypaBHEHMI COOTBETCTBYHOLLMX
peakuuii n hopMynMpoBaTh BbIBOAbLI HA OCHOBE 3TUX PE3Y/bTaToB;

CPOPMMPOBAHHOCTb  YMEHMI  KPUTUYECKM aHaIM3NPOBaTb  XMMUYECKYHO
MH(OPMaLMIO, MONyYaeMyto M3  pasHbIX WCTOYHMKOB (CPeAcTBa MacCOBOM
NHpopmMaLnn, NHTepHeT u Apyrunx);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
Lie/1Iecoobpa3HoOro noBefeHnss B ObITy M TPYAOBOW AEATENIbHOCTU B LIENsX
COXpaHeHns CBOEro 3[0pOoBbs WM OKpYXKaroLlei npupogHOM cpefbl, 0CO3HaBaTb
OMacHOCTb BO3JENCTBMSA Ha >XMBble OpPraHM3Mbl OMpefenéHHbIX OpraHUyYecKnx
BELLLeCTB, MOHMMas cMbic/i nokasaTtensd MAK, nosacHATb Ha npumMepax Crnocoobbl
YMeHbLUEHUA W NPeAoTBPalleHns WX BPeAHOro BO34ENCTBUA Ha OpraHu3m
4eslI0BeKa;

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

ANA cnenbiX U cnaboBuadwmx 00y4yarolmMxcs: YMeHWe UCMoMb30BaTb
penbe)HO-TOUEUHYHO CUCTEMY 0603HaYeHu J1. bpanna ans 3anmcu XMMNYecKmnx

hopmy.
11 KIIACC

MpeameTHble pe3ynbTaTbl OCBOEHMS Kypca «O6Was M HeopraHMyeckas
XVIMUS» OTPaXKatoT:

CPOPMMPOBAHHOCTb  MPEACTaB/EHWIA: O  XMMWYECKOM  COCTaBNAOLLENA
eCTeCTBEHHO-HAyYHON KapTUHbl MWpa, POAM XUMWUM B MO3HAHWUN  SBEHUI
npvpodbl, B (HOPMMPOBAHMN  MbILWJIEHNA W KynbTypbl  IMYHOCTM, €€
(bYHKLMOHALHON FPamMOTHOCTW, HEO6XOAMMON AN PELUEHNS NPaKTUYECKMX 3a[ay
N 3KOMOrMYeckn 060CHOBAHHOIO OTHOLLEHMS K CBOEMY 3[40POBbIO M NPUPOAHON
cpege;

BNafeHne  CUCTEMOM  XMMMYECKMX  3HaHWI,  KOTopasi  BKJ/IKOYaeT:
OCHOBOMOMarawLme NOHATMS (XMMWYECKWIA 3MeMeHT, aToMm, m3oTon, s-, p-, d-
3NEKTPOHHbIE OpOMTanM aTtoMOB, WOH, MONEKYNa, MOfb, MOJSIPHbIA 06bEM,
Ba/IEHTHOCTb, 3/1EKTPOOTPULATENBbHOCTb, CTEMEHb OKUCMEHUS, XMMMUYECKasi CBA3b
(KoBaneHTHas!, MOHHas, MeTa/IMYecKasi, BOAOPOAHas), KpUCTaNIINYeCKast PeLLETKa,
UMbl  XMMWYECKMX  peakuuWil, pacTBOp, 3MEKTPONNTbI,  HE3NEKTPONMUTHI,
ANIEKTPONMTNYECKAs  AMCCOLMALNS, OKWUCIUTEb, BOCCTaHOBMTE/Nb, CKOPOCTb
XVMUYECKOW peakuun, XMMUYECKOE paBHOBECWE); TEOpUM W 3aKOHbl (Teopus
3NEKTPO/IMTUYECKOA amuccoumaumm, nepuoamyeckmin 3akoH [l. V. MeHaeneesa,
3aKOH COXpaHeHus MaccCbl BELLECTB, 3aKOH COXPaHEHMst U MpeBpaLLeHNs 3Heprum
MNpyY XMMUYECKUX peakumsx), 3aKOHOMEPHOCTU, CUMBOJSIMYECKUIA S3bIK XUMUW,
MMPOBO33PEHYECKME 3HAHMS, fieXallMe B OCHOBE MOHUMaHUS MPUYUHHOCTU W
CUCTEMHOCTM XMMMWYECKMX SIBNEHWIA, (DAKTONOrMYECKne CBEAEHMS O CBOMCTBAX,
cocTaBe, NOMy4YeHUN 1 6e30MacHOM UCMO/b30BaHUN BXKHEMLUMX HEOPTaHWYECKMNX
BELLECTB B ObITY M NPaKTUYECKON AeATeIbHOCTU Ye/lOBEKa,;



ChOPMMPOBAHHOCTb YMEHUIA BbISBNATL XapaKTepHble MPU3HAKU MOHATUNA,
yCTaHaB/MBaTb UX B3aMMOCBA3b, MCMO/b30BaTb COOTBETCTBYIOLLME MOHATUSA NPU
OMMCcaHNM HeOPraHNYeCcKMX BELLLECTB U 1X NPeBpaLleHui;

CPOPMMPOBAHHOCTb YMEHWIA MCNONb30BaTb XMMWYECKYH) CUMBOINKY A5
COCTaBNleHMs  (POPMyN  BeLeCTB M YpPaBHEHWA  XUMUYECKUX  peakLuid,
cucrtematmyeckyto HomeHknatypy (IUPAC) n TpuBMasibHble HasBaHUA OTAE/bHbIX
HeopraHMyecknx BelecTB (YrapHbld ras, YrfieKuc/blii ra3, amMMuak, rawiéHas
N3BECTb, HeralléHas n3BecTb, NUTbEBasA COAA, MUPUT N ApYTuUe);

CPOPMMPOBAHHOCTL YMEHWIA ONpeseNnsTb Ba/IEHTHOCTb M CTENEHb OKUC/IEHNS
XVMUYECKUX 3/1EMEHTOB B COEAMHEHUSAX Pa3/IMYHOro COoCTaBa, BUL XMMWYECKOM
CBA3N (KOBa/IeHTHas, MOHHas, MeTa/lINYecKas, BOAOPOAHAs) B COEAUHEHNAX, TUM
KPUCT/IINYECKOM PeLUETKA KOHKPETHOro BellecTBa (aTOMHas, MOMeKynsapHas,
MNOHHasA, MeTa/lInyeckas), Xxapaktep cpefbl B BOAHbIX pacTBOpax HeOpraHM4eckux
COEQIMHEHNIA;

cthopMMpPOBaAHHOCTb YMeHUM yCTaHaB/MBaTb MPUHAA/IEXHOCTb
HeopraHM4yecKMX BeLLEeCTB MO WX COCTaBy K onpeaenéHHoMmy Knaccy/rpynne
COeAMHEHWNIA (MPOCTbIE BeLLeCTBa — METa//Ibl U HEMETa/bl, OKCU/bl, OCHOBaHWS,
KUCMOTbI, aMOTEPHbIE TMAPOKCUAbI, COMN);

CPOPMMPOBAHHOCTb YMEHWNIA PacKpbIBaTb CMbIC/ NEPUOAMNYECKOro 3akoHa /.
. MeHfeneesa 1 eMOHCTPUPOBATb €0 CUCTEMATU3NPYIOLLYIO, 0ObACHUTENTbHYIO
1N MPOTHOCTUYECKYIO DYHKLNN;

CPOPMMPOBAHHOCTb  YMEHWIA  XapaKTepu3oBaTb 3/1EKTPOHHOE CTPOeHue
aTOMOB XMMMWYECKUX 3neMeHToB 1-4 nepuodoB [lepnoamyeckort CUCTEMBI
XUMUYECKUX anemeHToB M. V. MeHgeneeBa, WCNonb3ys MOHATUA «S-, p-, d-
3NEKTPOHHbIE opbuTanm, «3HepreTnyeckue YPOBHU», OOBACHATD
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB XUMMUYECKUX 3/IEMEHTOB U UX COeLUHEHWI
Mo nepuogam v rpynnam Mepnoamnyeckoit CUCTEMbI XUMUYECKUX 3nieMeHToB 1. U,
MeHzeneesa,;

chopMMPOBAHHOCTL  YMEHWIA  XapakTepu3oBaTb  (OMucbIBaTb)  06LLMeE
XMMUYECKMe CBOWCTBA  HEOPraHMYeCKMX  BELWEeCTB  Pas/IMYHbIX  K/accos,
MOATBEPXKAATb CYLLECTBOBAHME TEHETUYECKOW CBA3N MeXAy HeopraHn4ecKuMmu
BeLLecTBaMM C NMOMOLLIbIO YPaBHEHWIA COOTBETCTBYHOLLMX XMMUYECKNX PeaKLiA;

ChOPMMPOBAHHOCTb YMEHUS KaCCU(PULMPOBATL XMMUYECKME Peakuun o
pas3/IMyHbIM Mpu3Hakam (4YMcny M cocTaBy pearvpyrolimMx BeLecTs, TEMI0BOMY
ahekTy peakuun, M3MEHEHMIO CTereHel OKWUCNEHUSI 3/1EMEHTOB, 06PaTUMOCTU
peakuuu, y4acTu1io KataimsaTopa);

CPOPMMPOBAHHOCTb YMEHWUIA COCTaBNATb YpPaBHEHUS peakuMil pasnNyHbIX
TUMOB, NOJIHbIE N COKPALLEHHbIE YPaBHEHNSA peakLMiAi MOHHOIO 0OMeHa, YYMTbIBas
YC/I0BUS, NMPU KOTOPbIX 3TV peakunm nayT A0 KOHLa,;



COPMMPOBAHHOCTb  YMEHWIA MPOBOAWTL  pPeakuuun, MoATBEPXKAAIOLLME
KauyeCTBEHHbIA COCTaB Pas3/IMYHbIX HeopraHMYecKUX BeLLECTB, pPacro3HaBaTb
OMbITHLIM NMYTEM WMOHbI, MPUCYTCTBYHOLLME B BOAHbIX pacTBOpax HeopraHuyecKnx
BELLEeCTB;

CPOPMMPOBAHHOCTL  YMEHWUI  pacKpblBaTb  CYLHOCTb  OKUC/IUTE/NbHO-
BOCCTaHOBUTE/IbHbIX PeaKkLMii NOCPeACTBOM COCTaB/IeHNUsA 3/1eKTPOHHOro 6anaHca
3TUX peakuuii;

CPOPMMPOBAHHOCTb YMEHUI 00BACHATH 3aBUCUMOCTb CKOPOCTU XMMUYECKOA
peakuumn 0T pasinyHbIX (haKTOPOB; XapakKTep CMELLEHUSA XMMUYECKOro paBHOBECHS
B 3aBMCMMOCTYM OT BHELUHEro Bo3gencTaua (NpuHumn e LLlaTenbe);

COpMMPOBAHHOCTb YMEHWI XapaKTepu3oBaTb XUMWYECKMe MPOLEecChl,
nexXkalye B OCHOBE MPOMbILL/IEHHOTO MOJTYYEHNS CEPHON KUCMOThbI, aMMUaka, a
TakKXe C(HhOPMMPOBAHHOCTb MPEACTaBNEHMA 06 06LLMX Hay4HbIX MPUHLMNAX W
3KONOrMYecKmx nNpobnemMax XMMUYECKOro npou3BOACTBa,;

ChOpMMPOBAHHOCTb YMEHWI MPOBOANUTL BbIYUC/IEHUA C WUCMO/b30BAHMEM
MOHATUA «MaccoBas A0NA BeLlecTBa B pacTBope», 00bEMHbIX OTHOLLEHWA ra3oB
MpY XMMUYECKMX peakumax, MacChbl BelecTea UM 06bEma rasoB no U3BECTHOMY
KOMMYeCTBY BeLlecTBa, Macce UM 06bEMY OLHOMO M3 YYaCTBYIOLMX B peakumm
BELLEeCTB, TEMN0BOro apdekra peakumyM Ha OCHOBE 3aKOHOB COXpPaHeHMsi Macchbl
BELLLeCTB, NPeBPAaLLEHUNS 1 COXPAHEHWNSA 3HEPTUN;

ChOpMMPOBAHHOCTb YMEHUIA cobMtoAaTh nNpasua rnosb30BaHNS XMMNYECKO
nocyao m nabopaTopHbIM 060pYy0BaHMEM, a TakXe npaBuna ob6palleHus C
BeLecTBaMn B COOTBETCTBUMM C MHCTPYKUMAMMK MO BbINOSHEHNIO NabopaTopHbIX
XUMUYECKUX OMbITOB;

COPMMPOBAHHOCTb YMEHWA M1IaHMPOBaTb W BbLIMOMHATL  XUMUYECKWIA
3KCNepuMeHT (pasfioXkKeHue nepokcuaa BoAopoda B NPUCYTCTBMU KaTaim3aTopa,
onpegeneHve cpedbl PacTBOPOB  BeWECTB C  MOMOLLbI  YHMBEPCA/IbHOMO
WHAMKATOPA, BINAHME Pas3INYHbIX (DAaKTOPOB Ha CKOPOCTb XMMWYECKOW peakuuw,
peakuMnm MOHHOro 06MeHa, KayeCTBEHHble peakuun Ha CynbgaT-, KapboHaTt- U
X/TIOPUA-aHNOHbI, Ha KaTMOH aMMOHMSA, PeLleHre 3KCMepUMEHTa/IbHbIX 3aAay Mo
Temam «MeTannbl» U «HemeTannbi») B COOTBETCTBUM C MpaBUIaMU TEXHUKM
6e3onacHoOCTM npu obpalleHnn ¢ BelecTBamm 1 1abopaTopHbIM 060PYA0BaHUEM,
MPeacTaBNATb  pe3ynbTaTbl  XMMUYECKOro 3KCrepumeHTa B (hopmMe  3anuvcu
YPaBHEHWNIA COOTBETCTBYIOLMX peakunin 1 (popMynmMpoBaTh BbIBOAbl Ha OCHOBE
3TUX Pe3y/nbTaToB;

CPOPMMPOBAHHOCTb  YMEHWIN  KPUTUYECKM aHa/IM3MPoBaTb XMMUYECKYHO
NH(OpMaUMIO, MOoNyYaeMyto M3 pasHbIX WCTOYHMKOB (CpeAcTBa MacCOBOM
KOMMYHUKauumn, VIHTEpHET 1 gpyrux);



C(hOpMMPOBAHHOCTb ~ YMeHWUA  cobnodaTb  MNpaBuia  3KOOMMYECKM
Lie/1Iecoobpa3HoOro noBefeHUss B ObITy M TPYAOBOW [AEATENbHOCTU B LENsX
COXpaHeHus CBOEro 3[0pOBbS M OKpY)KaroLle NPUPOAHOI cpefbl, 0CO3HAaBaTb
OMacHOCTb BO3AENCTBUSA Ha XXMBble OpPraHn3mMbl ONpeaenéHHbIX BELLECTB, MOHUMAaS
cMmbicn nokasatens MAK, NoACHATbL Ha npuMepax Cnocobbl YMeHbLUEHUA WU
NpefoTBPAaLLEHNS X BPeAHOI0 BO3AENCTBNA HA OPraHn3M Ye/l0BEKa;

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

ANA  CnenblX W CnaboBMaAWmMX 06yYaroWwmUxca: YMeHWe WCMosb30BaTb
penbe)HO-TOUEUHYHO CUCTEMY 0603HaYeHu J1. Bpaing ans 3anmcu XMMUYECKUx

(hopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM uudpoBbIe
Ne i/ P Konrpoabnsie IIpakruuyeckue (upp )
NporpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHHYeCKOH XUMHH
MpeaMeT opraHnyeckon xumuun. Teopus Bubnunoteka LLOK
1.1 CTPOEHMS OPraHNYecKnX coeanHEHNI A. 3 https://lesson.academy-
M. ByTneposa content.myschool.edu.ru/04/11
WToro no pasgeny 3
Pasznea 2. YrieBoaopoabl
Bubnmoteka LLOK
2.1 MpefencHble YyrneBo4opoabl — a/iIKaHbl 2 https://lesson.academy-
content.myschool.edu.ru/04/11
HenpeaenbHble yrnesofopoabl: ankeHbl bubnmoteka LIOK
2.2 ATKALVEH b ATKUHE ' ’ 6 1 https://lesson.academy-
aa ' content.myschool.edu.ru/04/11
Bubnmnoteka LLOK
2.3 ApomaTnyeckue yrnesogoposasbl 2 https://lesson.academy-
content.myschool.edu.ru/04/11
Bubnmoteka LLIOK
MprpoaHbIe NCTOYHUKM YTNIEBOAOPOL0B
2.4 y zxpnf epaboTka y AOPOA 3 1 https://lesson.academy-
Pep content.myschool.edu.ru/04/11
WToro no pasgeny 13

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coenHeHust



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Bubnmnoteka LLOK

3.1 CnunpTbl. deHoN 3 https://lesson.academy-
content.myschool.edu.ru/04/11
Anbgerngbl. KapboHoBbIe KUCOThI. bubnmorexa LIOK
3.2 CROXHBIE SMpb 7 https://lesson.academy-
P content.myschool.edu.ru/04/11
bubnmnoteka LLOK
3.3 Yrnesogpl 3 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 13
Pa3nen 4. A3oTcoaepikaiye opranudeckue coelMHeHus
Bubnmnoteka LLOK
4.1 AMWHbLI. AMUHOKUCNOTLI. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 3
Paspnen S. BeicokoMoJIeKy I pHBIE COCUHEHUS
Bubnmoteka LLOK
51 lMnactmacchl. Kayyykun. BonokHa 2 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 2
OBLWEE KOJTIMYECTBO YACOB INO 34

NMPOIrPAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

11 KJIACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
HaumenoBanue pa3aesioB H TeM uudpoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
MPOrpaMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. Teopernueckue 0CHOBbI XUMUM
CTpoeHune aToMOB. Mepnoanyeckmii 3aKoH Bubnnoteka LLOK
11 n lNepnogmyeckas cucteMa XMMNYECKUX 3 https://lesson.academy-
anemeHTOoB [. . MeHaeneesa content.myschool.edu.ru/04/11
CtpoeHue BelecTBa. MHoroobpasue bubnuoteka LIOK
1.2 BOLLECTE 4 https://lesson.academy-
W content.myschool.edu.ru/04/11
Bubnmnoteka LLOK
1.3 XUMUYECKNEe peakumnm 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 13
Pa3nen 2. Heoprannuyeckasi xumust
Bubnmnoteka LLOK
2.1 MeTannbl 6 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Bubnmoteka LLIOK
2.2 HemeTansbl 9 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
CBA3b HeOpraHMYyecknx 1 opraHNYecKmx bubnmoreka LIOK
2.3 BOLLECTE 2 https://lesson.academy-
W content.myschool.edu.ru/04/11
WToro no pasgeny 17



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11

Pa3zgen 3. XuMus " 'KU3HL

Bubnnoteka LLOK
3.1 XNMUS U XKN3Hb 3 https://lesson.academy-
content.myschool.edu.ru/04/11
WToro no pasgeny 3
OBLLEE KOJTMYECTBO UACOB IO 33

NMPOIrPAMME



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11




