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Ioacnumenvnasn 3anucka.
Pabouas nmporpamma cocTaBiieHa Ha OCHOBE:

1. Tlpukaza MunoOpHayku Poccuiickoit ®eneparuu ot 17.12.2010 Ne 1897 «OO06 yTBepKIaeHUU
denepanbHOr0 roCyAapCTBEHHOTO 00pa30BaTEILHOTO CTAHIaPTa OCHOBHOTO 00IIero o0pa3oBanus» (B
pen. mpuka3zoB MwuHOOpHayku Poccmiickoit ®enepamuu ot 29.12.2014 Nel644, ot 31.12.2015
Nel577);

2. Ilpukaza MwunHoOpHayku Poccuiickoii ®Pepepanmu ot 31.03.2014 No253 «OO6 yTBepkICHUH
denepanbHOTrO MepeyHsl y4eOHMKOB, PEKOMEHAYEMBIX K HUCIIOJIb30BAHUIO MPU PEATU3aAIUU UMEIOIIHX
rOCY/IapCTBEHHYIO AaKKPEAUTALMI0 00pa30BaTENbHBIX IMPOTrpaMM HA4YaJIbHOTO OOIIEro, OCHOBHOIO
o011ero, cpeHero o01ero oopa3oBaHus» (C USMEHEHUSIMH U JOTIOJTHEHUSIMHU ),

3. Ilpukaza MBOY «lemuunas COII Ne 2» ot 30.08.23 Ne 99/3-O «O6 yTBep»KI€HHH OCHOBHOM
00pa3oBaresbHON MTporpaMmmMbl 0CHOBHOTO 00111ero oopazoBanuss MBOY Lemunnas COIL Ne 2y;

4. Tlpukaza MBOY «llenurnas COII Ne 2» or 30.08.23 Ne 99/6-O «O6 yrBepkacHuu I'010BOro
KaneHaapHoro yaeoHoro rpaduka Ha 2023 - 2024 yuebnsiit ronr MBOY «llenunnas COLLL Ne 2y;

5. Ilpukaza MBOY «llenurnas COIL Ne 2» ot 30.08.23 Ne 99/2-O «O6 yrBepkacHHH Y4eOHOrO IUIaHa
OCHOBHOTO 0011ero oopazoBanus Ha 2023 - 2024 y4eonsrii ron MBOY «llenmuanas COLLL Ne 2y;

6. IIpukaza MBOY «llemunnas COLL Ne 2» 0120.04.16 No 38-O «OG6 ytBepxkaeHuu I[lonoxxenus o
paboueii mporpamme yueOHoro npeamerta, kypca MBOY «lenunnas COLL Ne 2y;

7. TlpumepHO# pOrpaMMbl CpeIHEro O0IIero 0opa3oBaHus Mo XUMUH (MpoTokos oT 28 uroHsa 2016 1. Ne
2/16-3),

8. Paboueii mporpammbl Kypca XuMuu, pazpadotanHoil k ydyeOHukam aBTopoB I'. E. Pymsutuca u @. I
@enpamana ans 10—11 kiraccoB oOmieoOpazoBarenbHBIX opranum3zamuid. AdanaceeBa M. H. M.:
[Ipocsemenue, 2017r.

Pabouas mporpamMma OJTHOCTHIO COOTBETCTBYET aBTOPCKOM.

IIporpamma paccuutana Ha 34 4 (1 4 B HefeJ110).
W3yuenne XxMMHUK Ha YpPOBHE CpeHETo 00I11ero 00pa30BaHuUs HAMIPABICHO HA JOCTH)KEHHUE CIIEIYIOUINX LeJIei:

° OCBOCHHE 3HAHHUM O XMMHYECKOH COCTaBJISIONICH €CTECTBEHHO -Haquoﬁ KapTUHbBI MUpa, Ba)KHEHIIIMX
XUMHNYCCKUX IMMOHATUAX, 3aKOHAX U TCOPHUAX,
° OBJIAZICHUC YMCHUAMU NPHUMCHATH IMOJTYYCHHBIC 3HAHUSA IJISA 00BSICHEHHS pa3H006p33HLIX XHUMHUYCCKUX

SIBJIGHUN M CBOWMCTB BEILECTB, OLIEHKU POJIM XUMUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUHN U MOTYYEHUH HOBBIX
MaTepUasos;

. pa3BUTHE TIO3HABATEIbHBIX HHTEPECOB U  MHTEJUIEKTYQJIbHBIX CHOCOOHOCTEM B  Ipoliecce
CaMOCTOSITENILHOTO NPUOOPETeHUS] XUMHUYECKUX 3HAHUH C HCHOJIb30BAHMEM pa3IMYHBIX HCTOYHHKOB
nH(pOpMalMY, B TOM YHCIIE KOMIIBIOTEPHBIX;

. BOCMHTAaHUE YOEKIEHHOCTH B TMO3UTUBHOM pOJIM XUMUU B IKU3HH COBPEMEHHOTO OOIIEeCTBa,
HEO0OXOMMOCTH XUMUYECKH TPAMOTHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO M OKpPYKAIOIIEH cpenie;
. MPUMEHEHUE MOTYYCHHBIX 3HAaHUI U YMEHHH 111 0€30IaCHOTO MCIIOIb30BaHUS BEIIECTB M MaTePHATIOB

B 6BITy, CEIBLCKOM XO3SMCTBE M Ha MMPONU3BOACTBE, PCIICHUA MPAKTHYCCKUX 3aad B HOBCGHHeBHOfI KHU3HU,
nNpeaAynpeCxKIACHUS HBJICHHI>'I, HAHOCAIIUX BPEA 3J0POBbIO YCJIOBCKA U 0pr>KaIOHICﬁ cpeac.

OBLIASA XAPAKTEPUCTUKA YYEBHOTI'O ITPEJIMETA

Cpennee obmiee oOpa3oBaHHME — 3aKIIOUUTENbHAs CTYNEHb oOmiero obpazoBanus. CojepikaHue CPeIHETro
o01rero oOpa3oBaHusI HANIPABJICHO HA PEUICHNE CJeTyIOIIHX 3a/1a4:

* 3aBepILeHre 001ieoopa3oBaTeIbHOM MOATOTOBKH B COOTBETCTBUU ¢ 3akoHOM «O0 oOpazoBaHuu B POy,

* peanu3anus MpeanpoPecCHOHATLHOTO 00IIero 00pa3oBaHus, MO3BOJISIONIETO 00ECTICUUTh MPEEMCTBEHHOCTD
o011ero u nmpodeccnoHaIbHOTO 00pa30BaHHUS.

Baxneiiel 3amaueil oOyueHus: Ha dTare MOJy4yeHUs CpeAHero oOiero oOpa3oBaHus SBJISETCS MOATOTOBKA
o0yJaroImuxcs K OCO3HAaHHOMY BbIOOpY JaibHEWIIEro >KW3HeHHoro mnytu. OOyuaromyecs IOJDKHBI



CaMOCTOSITENTFHO HCIIOIh30BaTh MPUOOPETEHHBIN B IIKOJIE OIBIT ACITEILHOCTH B PEAIbHOM JKU3HH, 32 paMKaMU
y4aeOHoro nporiecca. [ maBHbIE menu cpeaHero o0mero 0opa3oBaHus COCTOSAT:
* B hopMHpOBaHUY IIETTOCTHOTO MPECTABICHUS O MUPE, OCHOBAaHHOT'O HA PUOOPETEHHBIX 3HAHMSIX, YMEHUSIX U
croco0ax NesTeNIbHOCTH;
* B IpUOOPETEHUH OIbITa TO3HAHUS, CAMOIIO3HAHUS, PA3HOOOPA3HOI e TENTLHOCTH;
* B [IOATOTOBKE K OCO3HAHHOMY BBIOOpPY 00pazoBaTenbHON U MPOPECCHOHATBHON TPAEKTOPUH.
Oco6eHHOCThI0 00YyUeHHsI XUMHUH B CPEIHEH IIKOJIE SBIISIETCS OMopa Ha 3HAHUS, MOIYyYEHHBIC TPU U3yYCHUU
XUMHH B 8—9 Kiaccax, UX pacliupeHue, yriayoieHne u CUCTeMaTHU3alusl.
B u3ydenun kypca XuMuu OONbIIasi pojib OTBOJUTCS XMMHUYECKOMY SKCHEPUMEHTY, KOTOPBIA MpEeACTaBICH
MPaKTUYECKUMH paboTamu, JaO0OpaTOPHBIMU OIBITAMU U JIEMOHCTPAIMOHHBIMHU 3KcrepuMeHTamu. OdYeHb
BYKHBIM SIBIISICTCS COOJTFOICHUE TIPABIII TEXHUKH O€30TAaCHOCTH MPHU padOTe B XUMHUECKOH J1a0OpaToOpHH.
B kauecTBe yenHocmmubix opueHmupo8 XUMUYECKOT0 00pa30BaHUS BBICTYIAIOT OOBEKTHI, U3y4yaeMble B Kypce
XMMHH, K KOTOPBIM y 00y4aromuxcst popMupyercs HEHHOCTHOE OTHOIICHHE.
OCHOBY nosnasamenvbHbIX YyeHHoCMmeli COCTABIISIIOT HayYHbIe 3HaHUS U HAyYHbIE METOIbI TO3HAHUSI.
Pa3Butue no3HaBaTeIbHBIX EHHOCTHBIX OPHUEHTAIMH COJIEPKAHUS Kypca XUMHUH MTO3BOJISIET C(HOPMUPOBATH:
* YBOXXHUTEIbHOE OTHOILICHHE K CO3UIaTEIbHOM, TBOPUECKOM 1eATeIbHOCTH;
* MIOHUMaHKNE HEOOXOAUMOCTH 3710POBOTO 00pa3a KHU3HH;
* MOTPeOHOCTh B OE3yCIOBHOM BBITIOJHEHUH MPaBUI OE30MMACHOTO UCIOJIb30BAaHUS BEUIECTB B MOBCEIHEBHOM
KU3HU;
* CO3HATENBHBIN BBIOOp OyayIie npodeccuoHalbHOM 1eATeIbHOCTH.
Kypc xumun o061amaeT BO3MOKHOCTAMU 151 (GOPMUPOBAHUS KOMMYHUKAMUBHBIX YeHHOCell, OCHOBY KOTOPBIX
COCTaBJISIIOT MPOIECC OOIIEHUS U TPAaMOTHAsI PeUb, CIIOCOOCTBYIOIINE:
* IPaBUIILHOMY UCIIOJIb30BAaHUIO XUMHUYECKOW TEPMUHOIOTHH;
* Pa3BUTHUIO NMOTPEOHOCTH BECTH IUAJIOT, BHICIIYIIMBATh MHEHHUE OMIOHEHTA, y4aCTBOBATh B IUCKYCCHUMU;
* Pa3BUTHIO CITIOCOOHOCTH OTKPBITO BBIPAXKATh M apTyMEHTHPOBAHHO OTCTAUBATh CBOIO TOUKY 3PEHUSI.
Mecto yyeOHOro npeagmera B yueonom miane MbOY
Pabouas mporpamma k yueOnmkam aBTopoB I. E. Pymutnca u @. I'. ®enpamana ans 10—11 kmaccoB

o011eo0pa3oBaTeIbHBIX OpraHu3auil pa3paboTaHa B COOTBETCTBUU ¢ ba3uCHBIM y4yeOHBIM IIJIAHOM JUJISl CTYIEHU
cpenHero obmero oopazoBanus. Xumus u3ydaercs ¢ 10 mo 11 kmaccer. OOmiee uncno ydeOHBIX 9acoB 3a 2 roja
o0yuenust — 68, u3 Hux 34 (1 u B Heaeno) B 10 kmacce, 34 (1 u B Henemno) B 11 kimacce.
OCHOBHBIMHU TIPOOJIEMaMU XHUMUH SBJISIOTCS N3yUEHHE COCTaBa U CTPOCHUS BEIIECTB, 3aBUCUMOCTH UX CBOICTB
OT CTpOEHHS, KOHCTPYHMPOBAaHHE BEIIECTB C 3aJaHHBIMU CBOWCTBAMHU, HCCIIEJOBAaHHE 3aKOHOMEPHOCTEH
XUMHUYECKHX TPEBPAIICHUN U IyTeH YIIPABIICHUS UMU B IEIIAX MOJTYICHHS BEIIESCTB, MATEPUAIIOB, SHEPTHH

Kypc 10 xmacca 3HaKOMHUT OOYYarOIIUXCS CO CTPOCHHWEM, XMMHUYECKUMHU CBONCTBAMH, OCOOEHHOCTSIMHU
CIOCO0O0B MOJIyY€HHUs U 00JIaCTAMU TPUMEHEHUS OPraHUYECKUX COCTUHEHUH.

3aBepmmtensHblii 9tan (11 kimacc) HampaBiieH Ha 0000IeHHE, pacHIMpeHHEe HMEIOIMIMXCS 3HaHUN
IITKOJILHUKOB TI0 YETHIPEM BBINICHA3BAHHBIM OJIOKaM M M3ydeHUE MATOr0 0JIoka XHUMHUS W )KU3Hb, TPU3BAHHOTO
JaTh BBITYCKHUKAMU TIPUKIIAHbIC 3HAHUS U YMEHUS.

IlnanupyemMblie pe3yJbTaThl H3YYCHHS YI4eOHOI0 peaMera « XMMHUD:
B pe3ynbrare uzyuenus yueOHOro npeamera « XuMus» Ha ypOBHE CPEAHET0 00111ero o0pa3oBaHUs:
BbinmycKHUK Hay4HnTCS:

® pacKkpblBaTh Ha MpHUMeEpax poJib XUMUU B (JOPMHUPOBAHMM COBPEMEHHOW HAYYHOM KapTHUHBI MUpa U B
MIPaKTUYECKON JAESITENbHOCTH YeJIOBEKa;

e JIEMOHCTPUPOBATh Ha PUMEPAX B3aUMOCBS3b MEXAY XUMHUEH U APYTUMU €CTECTBEHHBIMH HAYKAMU;

® pacKpbIBaTh Ha MPUMeEpax MOJIOKEHNS TEOPUU XUMUYecKoro crpoenns A.M. byrieposa;

e noHUMaTh pusndeckuit cmoica [lepuoanyeckoro 3akona J[.M. MenzeneeBa 1 Ha €ero OCHOBE OOBSCHATh
3aBUCHUMOCTh CBOWCTB XMMMUYECKHX 3JEMEHTOB M OOpa30BaHHBIX MMM BEUIECTB OT 3JIEKTPOHHOTO
CTPOEHHSI aTOMOB;

e OOBSCHATH MPUYMHBI MHOrOOOpa3Hsi BEIIECTB Ha OCHOBE OOIIMX MpEJCTaBICHHUNH 00 UX cocTaBe U
CTPOCHUH;

® IIPUMEHATH IIPaBWJIa CUCTEMAaTUYECKON MEKIyHAapOJHOM HOMEHKIJIATyphl KaK CPEJICTBA pa3iIu4eHUs U
UACHTU(UKAIIMY BEIIECTB 110 UX COCTaBY M CTPOCHHMIO;




COCTABJIATh MOJICKYJISIPHBIC W CTPYKTYpHBbIC (OPMYJIbl OPraHUYECKHX BEHICCTB KaK HOCHTENCH
uHbOpMAIIMKA O CTPOCHUH BEIECTBA, €0 CBOMCTBAX W MPUHAIJICIKHOCTH K OMPEICICHHOMY KJIACCy
COEIMHEHNM;

XapaKTepu30BaTh OPraHMYECKHE BEIIECTBA IO COCTAaBY, CTPOSHUIO M CBOWCTBAM, YCTaHABJIMBATH
MPUYHHHO-CJICICTBEHHBIC CBS3H MEXy JTAHHBIMH XapaKTEPUCTHKAMH BEIIECTBA;

MPUBOANTL TMPUMEPHl XUMHUYECKUX PEAKIUH, PACKPBHIBAIOIIMX XapaKTepPHbIE CBOMCTBA THUITMYHBIX
MIPEJICTAaBUTENICH KITAaCCOB OPTraHMYECKHUX BEIIECTB C IETbI0 UX WACHTH(PHUKAIINN U 00BICHEHUS 00JIacTH
MPUMCHEHWSI,

MIPOrHO3UPOBATh BO3MOYKHOCTh IPOTEKAHHS XUMHUYCCKHMX pEaKIUMid Ha OCHOBE 3HAaHUM O THIAX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHOW CITIOCOOHOCTH;

WCIOJIb30BaTh 3HAHUS O COCTaBE, CTPOCHUUM M XUMHUYECKUX CBOMCTBaX BEMIECTB Ui OE30MacHOIrO
MIPUMEHEHHS B IPAKTUIECKOM IS TEILHOCTH;

MPUBOANUTH MPUMEPHI MPAKTUYCCKOTO KCIOIB30BAHUS MPOIYKTOB MepepaboTKu HEPTU U MPHUPOIHOTO
ra3a, BBICOKOMOJICKYJISIPHBIX COCAMHCHUN (TIOJMMATHUIICHA, CHUHTETHYECKOTO KaydyKa, aleTaTHOTO
BOJIOKHA);

MIPOBOJIUTH OMBITHI IO PACIIO3HABAHUIO OPraHUYCCKUX BEINECTB: TJIMIEPUHA, YKCYCHOM KHCJIOTBI,
HEMpeACabHBIX JKHPOB, TJIOKO3bI, Kpaxmajiga, OEJIKOB — B COCTaBe IHINEBBIX MPOIYKTOB U
KOCMETUYECKHUX CPEJICTB;

BJIAJICTh MTPaBUJIAMH U MPHEMaMHU 0€301acHOM pabOThl C XUMHUECKUMH BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHUEM;

yCTaHABJIMBATh 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH M CMEIICHUS XMMUYECKOTO PaBHOBECHUS
OT pa3aHYHBIX (DAKTOPOB C IIEIBIO OMPEACICHHS ONTUMAIBHBIX YCIOBHH MPOTCKAHHS XMUMHUYECKHX
MIPOIIECCOB;

MPUBONTH IIPUMEPBI THIPOJIA3a COJICH B MTOBCEIHEBHOM KU3HU YEIIOBEKA,;

MPHUBOANTL MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUi B MPUPOJAE, MPOU3BOJICTBEHHBIX
Iporeccax M KU3HEACITSILHOCTA OPTraHN3MOB;

MPUBOAMTH MPUMEPHI XMMUYECKUX PEAKIUH, PACKPBIBAIOIIMX OOLIME XUMHUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — METAJNIOB U HEMETAJLIOB,

MIPOBOJIMTH PAacUYeThl HA HAXOXKJICHUE MOJIEKYJIIPHOU (POPMYIIBI YTIIEBOIOPO/IA TI0 MPOTYKTaM CTOPaHHUS
Y TI0 €T'0 OTHOCHUTEIILHOM IJIOTHOCTH W MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOISIINX B €r0 COCTaB;

BJIAJICTh TMpaBHJIAMH O€30MacHOr0 OOpalleHHs C CSIKUMH, TOPIOYMMHU ¥ TOKCUYHBIMU BEIICCTBAMH,
cpeicTBaMu OBITOBOW XMMUM;

OCYIIECTBIIATh TOMCK XMMHUYECKOH HH(OpMAIMK 0 Ha3BaHHUSAM, HACHTH(PHKATOpaM, CTPYKTYPHBIM
(dbopMysaM BelIeCTB;

KPUTHYCCKH OIICHWBATh M HHTEPIPETUPOBATh XHUMHUYECKYI0O HH(POPMAIIHIO, COJACPXKAIIYIOCS B
COOOIIEHUAX CPEJICTB MAacCOBOW MH(pOpMAIUH, pecypcax MHTepHeTa, HAyYHO-TTOMYJISIPHBIX CTAThIX C
TOYKH 3PCHHUSI €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IICNISAX BBISBICHHS OIIUOOYHBIX CYXICHHN H
(bopmMHUpOBaHUs COOCTBEHHOM MO3UIINH;

MPEJCTABIATh MYTH PEIICHHsI TJI00AIBHBIX MPOOJIEM, CTOSIIUX MEPEe YeI0BEYSCTBOM: IKOJOTHUECKUX,
SHEPIreTUYECKUX, CHIPhEBBIX, U POJIb XUMHUH B PEIICHUH ITHX MPOOIIEM.

BLI]’[yCKHI/IK MOJYYMT BO3MOKHOCTD HAYYUTHCH:

UTIOCMPUPOBAMb HA NPUMEPAX CMAHOBIEHUe U JB0NIOYUID OP2AHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCMOPUYECKUX IMANAX ee pa3eumusi;

UCNONbL3068aAMb MEMOObl HAYYHO20 NOZHAHUS NPU BLINOJHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX
3a0a4 no u3y4eHulo ceoUCm8, CHOCOb08 NOY4eHUs U PACNO3ZHABAHUS OP2AHUYECKUX 8elecs;
00BACHAMb  NPUPOOYy U  CHOCOObL  00PA306AHUSL  XUMUUECKOU C8A3U. KOBAJLEHMHOU (NOJAPHOU,
HeNnoApHOl), UOHHOU, MEMALIUYECKOU, B000OPOOHOU — C Yelbl0 ONPeOeNeHUs. XUMUYECKOU aKMUEHOCMU
geujecms;

VCMAHABIUBAMb 2EHEMUUECKVIO C653b MeNCOY KIACCAMU OP2AHUHEeCKUX eewecme 01 000CHOBAHUs
NPUHYUNUATOHOU  803MONCHOCMU  NOJIVYEeHUSl OP2AHUYECKUX COeOUHEeHUll 3d0aHHO20 COCMmAsd U
cmpoenusl,



® ycmawnasiueams 63aumocesias’u Meofcdy qbakmamu u meopued, npuquﬂoﬁ u creocmeuem npu arnaunuse
npO6]Z€MHbl)C cumyaum? u 060CHOB8aHUU npuHumaeszxpemeHuﬁ HA OCHOBE XUMUYECKUX 3HAHULL.

Coaeprxanue y4eOHOI0 npeaMera
10kaace (344; 14. B HEAeNIO)

Teopusi XMuMH4YECKOr0 CTPOEHHUSI OPraHuYecKux coeanHennii. [Ipupona xumuveckux cpssei

Oprannyeckue BemiecTBa. [losBieHHME U pa3BUTHE OPraHMYECKOW XUMHUM KaK HayKh. XUMHUYECKOe
CTPOEHHE KaK MOPSAJOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE IOJIOKEHUS
TEOPUH XHUMHUYECKOrO CTPOCHUS oOpraHuyeckux coeauHeHuid A.M. byrtnepoBa. VYriepoanslii ckeler
opraHu4eckoi moiiekyibl. KpaTHOCTh XMMHUYECKON CBSA3U. 3aBUCUMOCTH CBOMCTB BEIIECTB OT XUMHUYECKOTO
cTpoeHus MoJiekyn. M3omepus u usomepsl. [lonstue o pyHnkuronanbHoi rpynmne. [IpuHiune! kinaccudukanmuu
OpraHudeckux coeauHeHuil. Cucremaruueckas MeEXAyHapoJHash HOMEHKIATypa M MPUHIUIBI 0O0pa3oBaHUs
Ha3BaHWM OPraHMYeCKUX COCIUHEHHUI.
MecTo 1 3HaYEHHE OPraHU4YECKONH XUMHUU B CUCTEME €CTECTBEHHBIX HaYK.
YraeBogopoabl

[IpenenbHble yrieBonoposl (askansl). Cmpoenue monexkynvl memana. I'oMOIOTNYECKUN psJl aJIKAHOB.
I'omonoru. MexnyHapoaHas HOMEHKJIATypa OpraHWYecKuX BemiecTB. M3oMepusi YriiepoJHOTO CKelera.
3aKOHOMEPHOCTH HM3MEHEHHUS (PU3MUECKHX CBOMCTB. XMMHUUYECKHE CBOMCTBA (Ha MpUMEpPE METaHAa U JTaHA):
peaxkuu 3aMenieHus (rajJoreHupoBaHue), IETUIPUPOBAHUS KaK CIIOCOOBI OMyYeHHUS BaXKHEHIIIUX COSTUHEHHMA
B OPraHUYECKOM cuHTe3e. ['opeHne MeraHa Kak OJMH U3 OCHOBHBIX MCTOYHHMKOB TEIUIa B MPOMBIIIEHHOCTH U
ObITYy, uszomepuzayuu aixkanos. Llennvie peaxyuu. Ceob600Hble palduxanvl. I anoceHonpou3gooHvle alKAHO8.
Haxoxzaenue B mpupoie U IpUMEHEHUE aJIKaHOB.
Kpatusie  cBs3u.  HempenenbHble — yriieBogoponbl.AnKeHbl.  CmpoeHue — MoneKyaivl — 9mujleHad.Sp—
Tubpuousayus.l omonornueckuii psg ankeHoB. Homenknarypa. Mi3omepust yriiepoJHOro CKelnera U MoJI0KEHUS
KpaTHOW CBSI3W B MoJeKyne. XHMMHYECKHE CBOMCTBA (Ha MpHUMepe STUIICHA): PEaKlUu MPUCOSAMHEHUS
(ramoreHupoBaHue, eudpupoganue, TUAPATALUS, 2UOPOLALOSEHUPOBAHUE) KAaK  CIOCO0  TMOJYy4YeHUS
(YHKIIMOHATBHBIX MPOU3BOJHBIX YIJIEBOAOPOIOB, ropenus./Ipasuno Mapkoenuxosa. Bwicokomonexkynsiphoie
coedunenus. Kauecmeennvie peaxyuu na osounylo cea3v. Ilomumepusanus 3TUIEHA KaK OCHOBHOE
HaIpaBlIEHUE €r0 UCTOIb30BaHus. [lonuAITUIIEH KaK KPYMTHOTOHHAXKHBIM MPOYKT XUMUYECKOTO TPOU3BOACTBA.
[IpuMeHeHue sTumneHa.
Ankamuensl W kaydyku. [loHsTne 00 ankaaueHax Kak YrJIeBOAOPOJaX C JABYMS JBOWHBIMH CBSI3SIMHU.
[Tonumepuszanus auBuHWIA (OyTaaueHa-1,3) kak crnoco0 MOMyYyeHUs CUHTETHUECKOIo Kayudyka.Mzonpen (2-
memunbymaouen-1,3). HaTypanbHblii ¥ CHHTETHYSCKMH Kaydykd. Bynkanuszanuss kaydyka. PesuHa.
[Ipumenenue kayuyka u pe3uHbl.Conpsoicénnvie OgotiHvle cea3u. llonyuenue u Xumuueckue ceoucmed
anxaouenos. Peakyuu npucoeounenus (2aioceHupo8anus) u noIuMepu3ayul aiKaoueHos.
AnkuHBIL. AueTuieH (3TUH) U ero romoJioru. Cmpoenue monexkyavl ayemunena. ' oMOI0rH4eckuii psij| alkKMHOB.
Homenkinarypa. M3omMepust yriaepoIHOTO CKelneTra M MOJIOKEHUsI KPaTHOW CBSI3U B MoJieKyle. Medckaaccoeas
usomepus. Sp-I'ubpuouszayus. XuMU4ecKUe CBOMCTBAa (Ha NpUMEpPE aleTUIEHA): peakUuu MPUCOEANHEHUS
(ranmoreHupoBaHUe, cUOpUposanue, TUAPATAIUS, 2UOPO2AI02eHUPOBAHUE) KaK CTIOCO0 TMOTyueHUs TOIMMEPOB U
JPYTUX TMOJIE3HBIX MPOIYKTOB. ['opeHue areruneHa Kak HCTOYHHUK BBICOKOTEMIIEPATypHOTO IUIAMEHU IJIs
CBapKHU U pe3ku MeTaioB. [[pumenenue anerusieHa.
Ionamue o yuxknoankanax.
ApeHbl (apoMaTH4eCKHE YIJIEBOJAOPOAbI). beH301 Kak NpeacTaBUTENb apOMAaTHUYECKHUX YIJIEBOJOPOIOB.
Cmpoenue monexynvl b6en3ona. XUMUIECKHAE CBOMCTBA: PEAKIMH 3aMeIIeHUs (TaJOTeHUpPOBaHNE) KaK CIoco0
MOJIy4EHHUsI XUMHUYECKHX CPEJICTB 3allUThl PACTCHHM, MPUCOCTUHEHHs (TUAPUPOBAHKE) KaK JI0KA3aTeIbCTBO
HeTpeAeIbHOTO Xapaktepa Oenzona. Peakmusi topenus.Toayon. Hszomepus 3amecmumeneti.llpumenenue
oensona. Ilecmuyuovl. I enemuueckas csa3b apeHos ¢ OpyeUMU Y2ie8000pP00aMU.

Ilpupoonsie ucmounuku yeneo0opooos. Illpupoouwviii ea3. Hegmo. I[lonymuvie nHegpmsnvie easbl.
Kamennwiii yeone. Ilepepabomxa negpmu. Ilepeconka negpmu. Pexkmuguxayuonnas kononna. bensun. Jluepoun.
Kepocun. Kpexune negpmenpooyxkmos. Tepmuueckuti u kamanumuveckuii Kpekureu. Iluponus.

Kucaopoaconep:kamue oprannyeckue coeHHeHHsI.
Kucnopoaconepxkaiiue opranudeckue coeanHeHus. OqHOATOMHBIC TpejaeiabHble cnupThl. Kiaccuduxarms,
HOMCHKIJIaTypa, HU30MEpHA CIIHMPTOB. MetaHor ¥ 3TaHOI Kak OpeaACTaBUTCIIN MPEACTIBbHBIX OJHOATOMHBIX
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CIUPTOB./lepsuunbiil, 6MOPUYHBI U MPEeMUUHBIL AMOMbl yenepood. Booopoonas céazp. XuMudeckue CBOMCTBA
(Ha mpuMepe MeTaHOJAa M JTaHOJA): B3aMMOJEWCTBHE C HATPHUEM KaK CHOCOO YCTAHOBJICHUS HaTUYMS
THJIPOKCOTPYTIIBI, PEAKIIUS C TaJOr€HOBOAOPOIaMHU KaK CIIOco0 MOydYeHUs paCTBOPUTEINEH, JeTHApATAIIHS KaK
croco0 modydeHusl 3TuiaeHa. Peaknusi ropeHus: COUPTHI Kak TOIUMBO.Cnupmosoe b6poocenue. Depmenmol.
Booopoonuvie ceazu. llpumenenne Metanona u 3TaHona. GU3NOIOTHYECKOE NEHCTBUE METaHOJIA U 3TAHOJIA Ha
OpraHu3M YeJoBeKa. A1K020IU3M.

MHOroaToMHbIE CHUPTHL. DTUICHIJIMKOIb W TJIHMLIEPUH KaK MPEJICTABUTENN TPEACTbHBIX MHOT0ATOMHBIX
cnuptoB. KauecTBeHHas peakiusi HA MHOTOATOMHBIE CITUPTHI U €€ MPUMEHEHHUE JIsl paclio3HaBaHUs [NIMLIEPHHA
B COCTaBEe KOCMETHYECKUX CpeAcTB. [IpakTuueckoe npruMeHeHHe STHICHIIIMKOIS U TIHIEPHHA.

®enon. Apomaruyeckue crnupTbl.CTpoeHue MojeKkynbsl (eHona. B3aumHoe 6nusHue amomos 8 MOjeKyle
Genona. Xumuyeckue ceouicmaa: 63aumooeticmsue ¢ Hampuem, 2UOPoOKcUOom Hampus, bpomom. Kauwecmseennas
peaxyust Ha eHoa.

[Tpumenenue penona.

Kap6ouunbusie coenunenus. KapOonunbHas rpymma. AnpaerujHas rpynna. Anpaeruibl. KeToHBI.
W3omepuss u HOMeHKnarypa. [lonyuenue u xumuueckue cgoucmea anvoecudos. Peaxyuu okucienus u
npucoeounenus arvoecudos. Mertananp (popmanpaerun) W dTaHadb (aleTalIbIETH) KaK IPEICTaBUTEIN
NpeJeNbHBIX aNbJIeTuA0B. KauecTBeHHBIE peakIMu Ha KapOOHWIBHYIO Tpymiy (peakuus «cepeOpsHOoro
3epkanay, B3aumojeicTBue ¢ ruapokcugom meau (1)) m ux nmpumeHeHuwe s OOHAPYKEHUS TPEIEIbHBIX
QJIBJICTH/IOB B MIPOMBIIIICHHBIX CTOYHBIX BOAAX. TOKCHYHOCTH anpAeruioB. [IpuMeHenne ¢opmanbaeruna u
areTanpAeruia.

KapGonossie kucnotel.Kapbookcunvras epynna (kapboxcoepynna). Mzomepusi u Homenkiamypa KapOOHOBbIX
kucniom. QOIIHOOCHOBHBIE TpeAeNbHbIE KapOOHOBBIE KHUCIOTHL. [lonyueHue OOHOOCHOBHBIX NpPeOelbHbIX
KapOOHO8bIX Kucaiom YKCyCHasi KUCIIOTa KaK MPECTaBUTENb PEACTbHBIX OTHOOCHOBHBIX KaPOOHOBBIX KHCIIOT.
XUMHUYECKHE CBOMCTBA (Ha MpPUMEPE YKCYCHOM KHMCIOTBHI): PEaKIMH C MeTajllaMd, OCHOBHBIMHU OKCHIAMU,
OCHOBAHMSIMH M COJSIMA KakK TIIOATBEP)KACHHWE CXOJCTBA C HEOPraHMYECKUMH KHCIOTaMH. Peakums
sTepuUKai KaK CIOcO0 MONy4eHHUs CIO0XKHBIX 3¢upoB. IIpuMeHeHHe YKCYyCHON KHUCIOTHL. MypaBbuHas
kucioTa.Auerartsl. [IpencraBienne o BEICHIMX KapOOHOBBIX KHCIOTAX.

Crnoxubie 3¢upsl u xupsl.Homenxnamypa. TlonydeHne, XuMU4YeCKHe CBOMCTBA CIIOXKHBIX 3(upoB. Peakius
srepudukanmu.  CroxxHble 3QHUPB KaK MPOAYKTHl B3aUMOJCHCTBUSI KapOOHOBBIX KHCJIOT CO CIHUPTaMHU.
[IpuMeHeHne CIOKHBIX A(PUPOB B MUIIEBOU U MapPprOMEepHON MPOMBIIUIEHHOCTU. JKUPBI KaK CIOXKHBIC d(DUPHI
TJIMIEpUHA U BBICIINX KapOOHOBBIX KHCJIOT. PacTHTenbHBIE W JKUBOTHBIC JKHPBI, UX COCTaB. PacrmozHaBaHue
pPaCTUTENBHBIX JKUPOB HAa OCHOBAaHMHM WX HEMpeAeNnbHOro xapakrepa. [IpumeHenwe xupoB. ['maponus wmiu
OMBUJICHHE KHPOB KaK CITOCOO MPOMBIIICHHOTO TIOTYYEHUS COJIEH BBICIINX KapOOHOBBIX KHCIIOT.

Mpb114 Kak cONM BBICIINX KapOOHOBBIX KUCIOT. Motomue cBoiicTBa Mblia. Cunmemuueckue moroujue cpeocmaa.
VYrnesonpl. Knaccudukamus  yrineBomoB. Monocaxapuasl.  Onueocaxapuowl. Jlucaxapuasl.Haxoxnenue
yrIeBOJIOB B mpupoje. [moko3a kak anpaeruaocnupt. bpoxkenue riarokossl. Opykroza. Caxaposza. [ uoponus
caxaposvl. Kpaxman u 1emtono3a Kak OHOJOrMYecKHe MOJUMephl. XHWMHUYECKHE CBOWCTBA Kpaxmaiaa M
LEJUTIONO03bI (THIPOTIN3, KaYeCTBEHHAs peakivs ¢ HOJOM Ha Kpaxmal U ee MpUMEHEHHe IS OOHapyKeHUS
Kpaxmajla B Mpoayktax mnurtanusi). [IpumeHenune u Ouosornyeckas posib yriaeBojoB. [lonstue 00
MCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpE alleTaTHOTO BOJNIOKHA. Ayemunyenntonoza Knaccughuxayus 6010koH.
Nnentudukanuss OpraHUYECKUX COEAUHEHUH. [enemuueckas c6:13b MeHcO0y KIACCAMU OpP2aHUYeCKUX
coedunenuti. TUTIBI XUMUUECKUX PEAKIIUN B OPraHMUECKOW XUMUHU.

A3oTcoaepikale OpraHuvdecKne coeMHeHHus.

AMHUHOKHUCITOTHI 1 Oenku. CocTaB U HOMEHKIATypa.AMmunsl. Amunoepynna. Anunun. Ilonyuenue u xumuveckue
ceolicmea aHuIuHa. AMIHOKHUCIIOTHI Kak aM(OTEepHBIE OpraHudecKue COeANHEHUSL. M30Mepust u HOMeHKIamypa.
bunonapuwiii uon. llentumHas cBs3b. buonormueckoe 3HadeHWE O-aMHUHOKHUCIOT. OOJacTH NPUMEHEHHS
AMUHOKHCIIOT. Xumuuecxkue ceoticmea amunokuciom. Ilenmuowl. [lonunenmuowr. [nuyun. benku kak
npupoanbie Ouomnonumepbl. CocTtaB U CTpoeHHe OenkoB. XHMMHYECKHE CBOMCTBa O€JNKOB: THUIPOIIH3,
nenarypanusa. OOHapyxeHue OeNKOB MPH MOMOIIH KaueCTBEHHBIX (I[BETHBIX) peakiuii. [IpeBparennst 6enkoB
UMY B Opranu3me. buonorundeckue GyHKIUM OEIKOB.

Aszomcodepacawue 2emepoyuxnudeckue coeournenus. Iupuoun. Iuppon. Iupumuoun. Ilypun. Azomucmole
OCHOBAHUS.

Hyxneurnoswvie kucnomol. Hykneomuowi. KomniemenmapHvle azomucmoie 0CHOBAHUS.
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Xumus u 300p06b€ yejloeeKa. @apMaKOJZOZI/l'-leCKa}l XUMUAL.

Xumusn nonumepos

IHonumeper. Cmenenv nonumepuzayuu. Monomep. CmpykmypHoe 36eHo. TepmonnacmuuHnvle noaumepbi.

Cmepeopezynapnuvle nonumepwl. Ilonusmunen. Ilonunponunen. Ilonumempagmopsmunen. Tepmopeaxmugnvie

noaumepsl. Denonogopmanvoecuousvie cmoavl. Ilnacmmaccol. @enonnacmel. Amunoniacmet. Ilenonnacmol.

Ipupoonwiii kayuyk. Pezuna. 6onum. Cunmemuyeckue xayuyku. Cunmemuueckue 6on1okua. Kanpon. Jlascan.
JdemoncTpanmu.

e OO0pa3ipl OPraHUveCKUX BEUIECTB U MaTEpUaIoB. Moieian MOJIEKyYJl OPraHUYECKUX BEILIECTB

e OTHOIICHUE AJIKAHOB K KUCJIOTaM, IIIeJI04aM, pacTBOPY IepMaHraHara Kajius 1 OpoMHOH BoJeE.

e Mogenu MoNeKya TromoJoroB u u3omepoB. [lomydeHue aneruneHa KapOUAHBIM —CIIOCOOOM.
B3anMogeiicTBue areTuieHa ¢ pacTBOpOM IIepMaHTaHaTa Kamusd W OpoMHOW Bomoil. ['opeHue
aneTuiieHa. PaznoskeHne kaydyka Ipy HarpeBaHUM U UCIIBITAHUE MPOJYKTOB Pa3okKeHHUs. 3HAKOMCTBO
¢ oOpa3namu kayuykoB. beH3on kak pactBoputens. ['openue Oenzona. OTHoueHue 6eH3051a K OpoMHON
BOJIE U pacTBOPY NepMaHranara kauus. OKuciaeHue Tojyosia

e PactBopeHue B aleTOHE pPa3IMYHBIX OpraHudyeckux BemiecTB. OOpaslbl MOIOIUX U YHCTALIUX
CPEICTB.

e (OOpa31p mIacTMace,

JlaGopaTopHble ONBITHI.

NsrotoBnenune Mozeneit MOJIEKyIl yIieBOI0POI0B

O3nakomiieHHEe ¢ 00pa3amu MPOAYKTOB HedTenepepadoTKH

Oxucnenue staHona okcugom meau(Il).

PactBopeHue rnunepuHa B Bojie U peakuus ero ¢ rugpokcugom meau (I1).

XuUMHYECcKue CBOMCTBA (heHoIa

Oxkwuciienne MeTanass (3TaHajs) OKCHIOM cepedpa.

Oxucnenune meranans (3Tanans) ruapokcugom meau(Il)

PacTBOpUMOCTB JKHPOB, JOKa3aTEIbCTBO UX HENPEIEIBHOIO XapaKTepa, OMbIIICHUE KUPOB.
CpaBHeHUE CBOWCTB MbLJIa 1 CHHTETUYECKIX MOIOIIUX CPEICTB

0. CBoiicTBa TITIOKO3bI KaK aJIbJIETUOCITUPTA.

1. BzaumopeiicTBHE caxapo3bl C TUIPOKCHIOM KaIbIIHUS.

12. TlpuroToBieHHE KpaxMaJbHOTO KJIecTepa W B3aUMOJICHCTBHE C HOJIOM.

13. T'maponus kpaxmana. O3HaKOMIIEHHE C 00pa3IaMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH.
14. IIBeTHble peakuuy Ha OeIKU

RROoOoNo O~ wNE

IIpakTnyeckune padorTsl

1.« ITomydenue sTuneHa U U3y4eHHe ero CBOMCTBY.

2. «I[Tomy4yeHne yKCyCHOM KUCIIOTBI U U3yYEHUE €€ CBOMCTBY.

3. «PermieHne SKCIIEpIMEHTAIBHBIX 33/1a4 HA PAaCIIO3HABAHNE OPTaHMYECKUX BEIIESCTBY.
4. «Pacnio3HaBaHMe IIJJACTMACC U BOJIOKOHY.

11 kaacc (34q; 14. B HEAEMIO)

Teopernyeckue 0CHOBbI XMMHUU

Crtpoenue BemectBa. CoBpeMeHHass MOJENb CTPOSHHUS aroMa. OJEeKTpPOHHAas KOH(UTyparus
atroma. OcHogHoe u 6030ydcoeHHble cocmosanus amomos. Kinaccudukaruss XMMAYeCKUX JJIEMEeHTOB (s-, p-, d-
aneMeHThl). OCOOEHHOCTH CTPOCHHUS dSHEPTeTUYECKUX YpoBHEH aToMOB d-aieMeHToB. [lepuonnyeckas cucrtema
xumuueckux sneMeHToB .M. Menneneea. @usnueckuii cmbicn [leprnonandeckoro 3akona .M. Menneneena.
[IpyunHBl U 3aKOHOMEPHOCTH W3MEHEHUs CBOWCTB 3JIEMEHTOB M UX COCIMHEHUU MO MEpPHOoJiaM U TpymlIaMm.
DJIEKTpOHHAsg TMpUpPOAA XHUMHUYECKOM CBSI3U. ODJIEKTPOOTPULATENIBHOCTh. BUABI  XHUMHYECKOW  CBSI3U
(xoBalleHTHAsi, UOHHAs, METAIJIMYECKasi, BOJOPOJHAs) U MEXaHU3MBI ee oOpazoBanus. Kpucmaniuueckue u
amopguvle  sewecmea.  Tunvl — KpUCMAIIUYECKUX — peulemoK  (AmoMHAs,  MONEKVIAPHAS,  UOHHAS,
Memannuyeckas).  3asucumocmv  QuauyecKux — ceoucme  gewjecmea  Om — Mund — KpUCMAIIUYECKOU
pewemxu. [IpuarHbpl MHOTOOOpa3Hsl BEIISCTB.



Xumunueckue peakuuu. ['oMoreHHsie U rereporeHHbie peakiu. CKOpoCTh peakiuu, €€ 3aBUCUMOCTb OT
pa3IuyYHbIX (DaKTOPOB: MPUPOABI PEarupyIOIIUX BEIIECTB, KOHIICHTPAIIUU PEarupyoIIuX BEIIECTB,
TEeMIIepaTyphl, IUIOUIAJAN PEAKITMOHHOW MOBEPXHOCTH, HATMYUSI KaTanu3aTropa. Poib kataau3atopoB B mpUpojie
Y IPOMBIIIUIEHHOM Mpou3BoAcTBE. OOpaTUMOCTh peakiuii. XMMUYECKOe PaBHOBECHE U €r0 CMEIIEHHE TO0JT
JEHCTBUEM Pa3INYHbIX (DaKTOPOB (KOHIICHTPAIIUS PEareHTOB WX MIPOIYKTOB PEAKINH, TABICHHE,
TeMIIepaTypa) AJsl CO3/1aHUsI ONTUMAJIbHBIX YCIOBHM MPOTEKAHUSI XUMHUYECKHUX IPOLECCOB. JucnepcHule
cucmemvl. Ilonsamue o koanoudax (301u, eenu). Mcmunnvie pacmeopel. Peakiuu B pacTBopax

3IEKTPOJIMTOB. pH pacTBOpa Kak 1oka3areiab KUCIOTHOCTU cpeabl. ' naponns coneil. 3HaueHue ruiposinsa B
OHMOJIOrMYecKrX 0OMEHHBIX Tporieccax. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B IPUPOJIC,
MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEAEITEIBHOCTH opraHnn3mMoB. Heopranmueckas xumms

Mertamnsl. CriocoObI osTydeHust MeTaiuioB. Jlerkue u Tsokénbie MeTaubl. JIETKOIUTaBKUE M TYTOTUIABKUE
Metaiuibl. Metamndeckue 3semMeHTol A- u b-rpynmn. Menp. Lunk. Turan. Xpom. XKene3o. Hukens. [1naTuna.
Crmnagsl. Jlerupytomue no6aBku. Uepueie Mmetaibl. L[BeTHbie MeTamnbl. UyryH. Ctanb. JIerupoBaHHBIE CTANIH.
Oxkcupapl u ruapokcuasl MetauioB. Hemerasmiel. [Ipocteie BemecTBa — HeMeTaiuibl. YTiiepoa. Kpemauii. A30T.
dochop. Kucnopon. Cepa. @rop. Xmop. Kucnorasie okcuabl. Kucnopoaconepxkamme kucinotsl. CepHast
KHCII0Ta. A30THas KHCiIoTa. BoopoaHble cCOeIMHEHNs HEMETAIIIIOB.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEHIECTB — METAJUIOB TJIABHBIX M MOOOYHBIX
MOArpyHH (MeJlb, Kelle30) U HEMETAIJIOB: BOJIOPOa, KUCIOPOAa, TAIOreHOB, Cepbl, a30Ta, Gocdopa, yriaepona,
kpemHusi. Koppo3uss MeTaymioB: BUAbI KOPPO3HMH, CIIOCOOBI 3aIUTHl METANIOB OT KOPPO3UU. DIeKMpoau3
pacmeopoé u pacniaeos. Ilpumenenue s1ekmpoausa ¢ npoMulULIEHHOCTU.

XUMHUA U )KU3Hb

Hayunbie meToapl mo3Hanus B xumun. Mcrounnku xummudeckoit nndopmanuu. [Touck undopmanmu mo
Ha3BaHWSIM, HJICHTU(UKATOpAM, CTPYKTYpPHBIM (opmyrnam. MoaenmupoBaHHEe XUMHYECKUX TIPOIECCOB H
SIBICHUH, XUMUYECKUU AHAIU3 U CUHME3 KaK METOJIbl HAyYHOT'O TIO3HAHUS.

Xumust 1 310poBbe. JlekapcTBa, PEepMEHTHI, BUTAMUHBI, TOPMOHBI, MUHEpPAIbHBIC BOJBI. [IpoOIeMBI,
CBSI3aHHBIE C MPUMEHEHHEM JIEKapCTBEHHBIX IpernapaToB. BpeaHbie MpUBHIUKK U (DAKTOPHI, paspyllaroline
310pOBbE (KypeHHE, YMOTpeOJICHHE alKOrojs, HapkoMaHus). PamumonanbHoe nutanue. [luwesvie 006asKu.
OcHo8bl nuuesol Xumuu.

XuMUsL B TOBCEAHCBHOW JXU3HH. Morommme U gucTsmue cpenctsa. Cpedcmea 60pvbObl ¢ Oblmogvimu
HAceKoMbIMU: penenieHmyl, uHcekmuyuosl. CpefcTBa JUYHON TUTHEHBI U KocMeTukH. [IpaBuna Ge3omacHoit
paboTHI C €IKUMU, TOPIOYUMHU U TOKCUYHBIMH BEIIECTBAMU, CPEJICTBAMH OBITOBOM XUMHH.

XuMHUsL M CeIbCKOE XO35CTBO. MuUHepanbHble W OpraHuyeckue ynaoOpeHus. CpeacTBa 3amluThI
pacTeHui.

Xumus u sHepretuka. [IpupoaHble HCTOYHUKH YTiIeBOA0poaoB. [IpupoaHblit n nonyTHbIN HeTIHON
ra3bl, ©IX cOCTaB U ucnoib3oBanue. CoctaB HedTH U ee nepepadorka. HedrenmpoaykTel. OKTaHOBOE YUCIIO
O0ensuHa. OxpaHa OKpyXarwled cpeasl mpu HedrenepepabOTKe U TPAHCIOPTUPOBKE HEPTENPOTYKTOB.
AnbTepHAaTUBHBIE UICTOYHUKH YHEPTUH.

Xumuss B crpoutensctBe. LlemeHT. beton. [lombop onTUManbHBIX CTPOUTENBHBIX MaTepuajoB B
MPAKTUYECKON JeATEeTbHOCTH YeIOBEKa.

XuMHsL ¥ 9KOJOrus. XHMHUYECKOE 3arps3HEHUE OKpYKaromlel cpenbl W ero mocienctsus. OxpaHa
ruzpocdepsl, MOUBbI, aTMOC(EPHI, (PIOPHI U PayHBl OT XUMUYECKOTO 3arpsi3HEHUSI.

JdemMoHcTpanuu.

e Monenu HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX M METATHYECKUX KPUCTATUTMUECKUX PEIIETOK.

e Moaenu MoJIEKyJ1 HU30MEPOB U TOMOJIOTOB

e PaznuuHble TUMBI XUMHUYECKUX PEAKITUNA, BUICOOTBITHI 110 OPTaHUYECKON XUMHUH.

e (OOpa3ibl METAIIOB M UX COSTMHEHHH, CIIIaBOB.

e BzaumopeiicTBre METAIIOB ¢ KUCIOPOAOM, KUCIOTaMH, BOJOM.

e JlokazareabCTBO aM()OTEPHOCTH aTIOMUHUS U €r0 THAPOKCHUA.

e BzaumopeiicTBue Menu M Kene3a € KUCIOPOIOM; B3aUMOJICMCTBUE MEIU W Kejle3a C KUCIOTaMHU

(cepHasi, comstHast).

e Tlonyuyenue ruapoxcunos meau (L) u xpoma (1), oxcuaa meau.

o BsaumoaeiicTBuE OKCUIOB U TUIPOKCUIOB METAIJIOB C KUCIOTAMH.
e JlokazarenbcTBo ampoTepHocTH coennHeHuit xpoma(1ll)

e OOpa3ibl HEMETAIIOB.



e Mojenu KpUCTAITMUECKUX PEMIETOK aiMa3a U rpaduTa.

o [lony4yeHue aMMHaKka ¥ XJIOPOBOJOPOAA, PACTBOPEHHUE UX B BOJE, JOKA3aTEIBCTBO KHUCIOTHO-OCHOBHBIX
CBOMCTB 9TUX BELICCTB.

e (Cxuranue yrias M cepel B KHUCIOPOJAE, ONPEIEICHHE XHMHUYECKUX CBOWCTB IPOAYKTOB CrOpaHUS.
B3aumozeincTteue ¢ MeApl0 KOHILIGHTPUPOBAHHOM CEPHOM  KHUCIOTBI, KOHLEHTPUPOBAHHOW U
paz0aBIICHHON a30THON KHCIIOTHI.

e OO0pas3uel cpeacTB OBITOBON XUMHUH, HHCTPYKLIUH 110 UX TIPUMEHEHHUIO.

JlabGopaTopHble ONBITHI.

1. H3yuyeHue BAMSAHUSA PA3TUUHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKUX PEAKIIH

2. OrmpeneneHue peakuu Cpebl YHUBEPCAIbHBIM HHANKATOPOM.

3. T'mappoisns conen.

IIpakTuyeckue padoThl

1. IIpuroroBiieHHE PACTBOPOB C 3aJAHHOW MOJISIPHONW KOHIICHTPALIUEH».

2. Pemenue skcniepuMeHTAIBHBIX 3aJa4 10 TeMe «MeTauib»

3. Pemenue skcnepuMeHTaIbHBIX  3aaa4 1o Teme «Hemeranns»

Temamuueckoe nnanuposanue Kypca xumuu 10 knacca .

Homep HaumenoBaHnmue Hponoskurensn | Kosnyecrso | KoaunvecrBo
pa3nena pasiesia mporpaMMbl | OCTh M3Y4YEeHUS KOHTPOJIbH NPaKTHYECK
NPorpamMmbl pasaena bIX padoT UX U
NporpamMmsbl, B Ja00opaTopH
yacax bIX pador

1. Teopuss ~ XMMHUYECKOTO

CTPOCHUSI OPTaHUYECKUX

coenuHenui. llpupona 3

XUMHUYECKHX CBI3CH
2 YTI1eBo10pO B 9 1 1
3 Kucnopoacoaepxaniue 1

OpraHUYeCKHe 11

COCIMHCHUS
4 A3zoTcoaepkaiue 1 1

OpraHUYEeCKHe 5

COCIMHCHUS
5 XUMUS TTOJIMMEPOB 6 1

Hroro B 10 xiacce: 34 4 Z

Ne Tema ypoka Koa-Bo
4acoB
1. Teopusi XUMHYECKOI'0 CTPOEHHS OPraHNYECKUX COeIUHEHUI.
IMpupona xumuyeckux cpsseii. (3 1)
1. [Ipeamert oprannveckoit xumun. Teopuss XUMHUYECKOTO CTPOEHUS 1
OpPTraHUYECKUX BEIIECTB.




CocTtosiHuE 3JEKTPOHOB B aTOME. DJIEKTPOHHAS ITpUpoaa
XHUMHUYECKHUX CBS3EH B OpPraHn4C€CKuX COCAUHCHUAX.

3. Knaccudukanmst opraHuueckux COeTUHEHUMN.
2. Yraesoaopoasl (9 1)
2.1.TlpenenbHbIe YTIeBOAOPOIBI — aTKaHBI (2 1)
4. ONEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHME AJIKAHOB.
["'oMosioru 1 U30MephI aJTKaHOB.
S. MetaH — npoOCTEUILINI NPEACTABUTEIb AJIKAHOB.
2.2.HenpeznenbHble YIIeBOIOPOIBI (ATKEHBI, aTKAHUECHBI U
AJKUHBI) (4 9)
6. HenpenenbHbie yrieBogopoabl. AJKEHbI: CTPOEHHUE MOJIEKYIL,
TOMOJIOTHSI U U30MEPHSI.
7. Ipaxmuueckas paboma 1 «IlonydeHne 3TUICHA U OTIBITHI C
HUM.
8. AJKaeHBI.
ALIETUIJIEH U €r0 TOMOJIOTH.
2.3.Apenbl (apoMaTrueckue yriieBoaopoasl) (14)
10. benson u ero romonoru. CoiicTBa 6€H3071a 1 €r0 TOMOJIOTOB.
2.4.TlpupogHbie UCTOYHUKH U TIepepadoTKa YIiIeBOJI0POIOB
(24)
11. [IpupoaHbIe UICTOYHUKH YTIIEBOI0POI0B. [lepepaboTka HedTH.
12. KonTposbsnas padora 1 no remam «Teopus XMMHUUECKOTO
CTPOEHHUsI OPTAHUYECKUX COCAMHEHUN», «YTIEBOJOPOIBI.
3. Kucaopoaconepxamue opranndeckue coequHenus (11 4)
3.1. Criuptel 1 penonl (39)
13. OnHoaTOMHBIE NPEENIbHBIE CITUPTHI.
[TonmyyeHue, XuMu4ecKre CBOMCTBA U MPUMEHEHUE OJHOATOMHBIX
MpeieIbHBIX CIIUPTOB.
14, MHOroaToMHbI€ CITUPTBHI.
15. @DeHOIIBI M apOMaTUYECKHUE CITUPTHI
3.2. Anpaerujipl, KETOHBI U KapOOHOBBIE KUCIIOTHI (3 1)
16. KapOonunpHble coeuHEeHHUsI — aJbJeruabl U KeToHbl. CBOICTBa
Y IPUMEHEHUE aJlbJIeTU/IOB.
17. KapOoHoBble KHCAOTHI. XUMUYECKHE CBOWCTBA U IPUMEHEHHE
OJIHOOCHOBHBIX MPEJENIbHBIX KAPOOHOBBIX KUCIIOT.
18.  |lIlpakmuueckas paboma 2 «IlonydeHue u cBOWCTBa KapOOHOBBIX

KHCIOT».
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3.3. Cnoxnble 3¢upsl. Kupsr (2 1)

19.

CrnoxHble 3(¢upsbI.

20.

Kupsl. Moromue cpencraa.

3.4. Yraesoasl (3 u)

21

VYraesogsl. I'moko3a. Onurocaxapuael. Caxaposa.

22

[Tomucaxapuael. Kpaxmai. Lemnronosa.

23

Ilpakmuueckas paboma 3 «PeleHne 3KCIepUMEHTATBHBIX
3a/1a4y Ha MOJIYYCHHEH PacClO3HABaHUE OPTaHUYECKUX BEIIECTBY.

4. A3oTconep:kaniue oprannyeckue coequHeHus (5 1)

24

AMUHEL

25

AMUHOKHCIIOTEL. benku.

26

A3oTcozepKalie reTepouKINIYecKUe COEIMHEHUS.
HyxknenHoBble KHCIOTHI.

27

XWUMHS U 310pOBbE YEIOBEKA.

28

KonTpoasnas padora 2 no remam «Kuciopojacoaepkaiiue
OpraHUYECKUE COCIUHECHHS», «A30TCOIEpKAIINE OPTAaHUIYECKUE
COETUHEHUS.

5. Xumus moaumepos (6 4)

29

Cunrernueckue nojauMmepbl. KOoHIeHCAIlMOHHbBIE TTOJMMEPHI.
TlenonmacTsol.

30.

Hatypanbublii kayuyk. CHHTETHUECKHE KaydyKH.

31.

CuHTEeTHYECKHE BOJIOKHA.

32.

[IpakTuueckas pabora 4 «Pacrno3HaBaHue miacTMace u
BOJIOKOH)

33

OpFaHquCKaSI XUMMUs, YCJIIOBCK U IpUpoaa

34

HToroBslii ypok no kypcy xumun 10 kiacca

TemaTn4yeckoe nuiannpoBanue Kypca xumuu 11 kinacca

Homep HaumenoBanue Hponoskureasn | Kosnyecrso | KoauvecrBo

pa3aena pa3aesia mporpaMmbl | OCTh U3Y4YeHUs KOHTPOJIbH NPaKTHYECK

NMPOorpamMmmbl pa3nena bIX padoT HX U
NporpamMmsl, B J1abopaTopH
yacax bIX pador

1 Teopernueckue 19 1 1

OCHOBBI XUMHH
2 Heoprannueckas 11 1 2
XUMHS
3 XuMHUA 4 KU3HD 4 - -
Hroro 34 2 3
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Ne Tema ypoka Koa-Bo

4acos

1. IToBTOpenue kypca xumuu 10 kiacca 1

Teopernueckue ocHOBbI xumMuu (19 yac)
1.1 Baxknelime XuMHUYeCKUE MOHATUS U 3aKOHBI (4 4ac) 1

2. XUMUYECKUH AIEMEHT, HYKJIUIbl. 130TOMBI. 3aKOHBI 1

COXPAHEHHUS MacChl U PHEPTUU B XUMUHU.

3. [Tepuonuueckuii 3akoH. Pactipeenenue 3JeKTpOHOB B 1

aToMax 3JIEMEHTOB MaJIbIX U OOJIBIINX TTEPHOIOB.

4. [TonoxkeHue B mepuOAMYECKOI crcTeMe BOIOpoAa, 1

JIAHTAHOUJIOB, aKTHHOMJIOB U UCKYCCTBEHHO MOJIYYEHHBIX
3JIEMEHTOB.
S. BaneHTHOCTh U BaJl€HTHBIE BO3MOKHOCTH aTOMOB. 1
1.2. Ctpoenue BemiectBa(3 yaca)
6. OcHOBHBIE BUIbI XUMUYECKOM CBsA3U. MloHHAs 1 1
KOBaJICHTHAsI CBSI3b.
[IpocTpaHCcTBEHHOE CTPOCHHUE MOJIEKYIL. 1
8. Crpoenue kpuctauioB. Kpucrammueckas peiierka. 1
1.3. Xumunueckue peakuuu (3 yaca)

9. Knaccudukanuus XuMHUUECKUX peaklnui 1
10. CkopocTh XMMUYECKUX peakiuid. Karamus. 1
11. XHWMHMYECKOE PABHOBECHE U YCIIOBHSI €70 CMEIICHUE. 1

1.4. PactBops! (5 yac)
12. JlucniepcHble CUCTEMBI 1
13. CriocoObl BbIpaXKeHUsI KOHIIEHTPALMU PaCTBOPOB. 1
14. IIpakTnueckas padora 1 «I[IpurorosiaeHue pacTBOpoB C 1
3alaHHOW MOJISIPHOM KOHLIEHTpaLuen»
15. DnexTpoiauThyecKas aucconuanus. Bomgopoanslit 1
nokasaresb. Peakiinu MOHHOro oOMeHa.
16. ['maponn3 opraHMYecKUX U HEOPraHUYECKUX COETMHEHUM. 1
DNEeKTPOXUMHUYECKHE peakiuu (4 Jaca)
17. XUMUYECKUE UCTOYHUKH TOKa. Psii cTaHIapTHBIX 1
ANEKTPOJHBIX TOTEHIINAJIOB.
18. Koppo3zust MeTanoB u €€ npenynpexacHue. . 1
19. DIeKTpONn3 1
20. KounrpoJabnas padora 1 nmo teme «TeopeTniaeckrne OCHOBBI 1

XUMHN»

Heopranuveckas xumus (11 yacos)

2.1. Meramnsl (6 yacoB)
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21. OO6m1ast XapaKTepuCTHKA B CTIOCOOBI TTOTYYCHHST METAIIIOB 1

22. 0O030p METAITMYECKHUX dIIEMEHTOB A- U b- rpymm. 1

23. Mens. [{unk. Tutan. Xpom. Keneszo. Hukens. [Tnatuna. 1

24, CrmuiaBbl METaJUIOB. 1

25. OKcHIBI ¥ THIPOKCHIBI METAJLIOB. 1

26. [TpakTuyeckas padora 2. «Pemenne 3KkcrepuMeHTaTbHBIX 1
3a/1a4 10 TeME METaJlIbI.

2.2. Hemeramisl (5 yacoB)

27. 00630p HemeTaioB. CBOKCTBA M MPUMEHEHHE BAXKHEUIIINX 1
HEMETAJIJIOB.

28. OO6m1ast XxapakTeprucTHKa OKCHI0B HEMETAIIJIOB M 1
KHCIIOPOIOCOIEpKAIMX KUCIOT. OKUCITUTETHHBIC CBOMCTBA
CEpHOI1 1 a30THOI KHuCIOT. BogopogHbie coeuHeHns
HEMETAJIJIOB.

29 I'enetnyeckas CBSI3b OPraHUYECKUX M HEOPTraHUYECKHUX 1
BEIIECTB.

30. [IpakTrueckas padota 3 «PemeHue 3KcrepuMeHTaIbHbIX 1
3azma4 no teme «Hemeramnsny

31. KontposbHas padota 2 o reme Heopranudeckas Xumus. 1

3. Xumus " )Ku3Hb (4 yaca)

32. XUMUS B TPOMBIIIIEHHOCTH. [IpUHIUITBI XUMUYECKOTO 1
MIPOU3BOJICTBA. XHUMHKO-TEXHOJIOTHYCCKHUE TTPHHITAITHI
MIPOMBIIIIJICHHOTO MOJIy4yeHus: MeTaiioB. [Ipons3BoacTBo
9yryHa U CTaJIH.

33. Xumus B ObITy. XMMHUYECKast IPOMBILIIIEHHOCTb U 1
OKpY’KaloImias cpefa.

34. Hrorosslii ypok 1o Kypcy xumuu 11 kiacca. 1

35. PesepBHOE Bpems 1
Hroro 35

KoHTpoJib 1 oleHuBaHUe 10CTHKeHHs 00Pa30BaTeIbHbIX Pe3yJbTaTOB
Buast koutpons wu | ®opmer um  meroasl | CpencrBa Kpurtepun
OlICHUBaAHUA OCYyHICCTBJICHUA OLICHUBaAHUA
OLIEHOYHBIX MPOLEAYP
[IpenMeTrHbie 00pa3oBaTeNbHBIE PE3YIbTATHI
cTapToBas KOHTpPOJIbHAS paboTa, | KPUTEPUHU OIICHKH M0 TOJIOKEHHUIO OT
IUarHOCTHKA 5 28.08.18
TECTUPOBAHUE KOHTPOJIHHOU
paboTHI, Nel01.3-O
TECTHUPOBAHUS
TEKYIIUI YCTHBIN WIN | CXeMma aHaiy3a | 10 IIOJIOXKEHUIO OT
MUCbMEHHBIN OTBET, YCTHOTO win | 28.08.18
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TECTUPOBAHUE, MIACbMEHHOTO Nel01.3-O
CaMOOIICHKA OTBETa
TEMAaTHYECKUI KOHTpOJIbHAsI paboTa, | KPUTEPUHU OLIEHKH 10 TMOJIOXKEHHUIO OT
. 28.08.18
MpaKkTUyecKas KOHTPOJIbHOM
pabora, pabotel, kpurepuu | Nel01.3-O
OLICHKHU
TECTUPOBAHUE
MPAaKTUYECKON
paboTHI,
TECTUPOBAHUS
MIPOMEXKYTOUHBIN KOHTpPOJIbHAS paboTa, | KPUTEPUU OLICHKH [0 TOJIOXKEHUI OT
. 28.08.18
MpaKTH4ecKast KOHTPOJIbHOM
pabora, pabotsl, kputepuu | Nel01.3-O
OIICHKH
TECTUPOBAHUE
MPAKTUYECKOU
paboThl,
TECTUPOBAHUS
MertanpenmeTHble 00pa3oBaTeNbHBIC PE3YIbTAThI
TectupoBanue MertanpenmeTHast MO0 TOJOXXEHUIO OT
IUArHOCTHYECKAst 28.08.18
pabora
Nel01.3-O
Kommnekcnas
MHTErPUPOBAHHAS
MUChbMEHHAs
KOHTpPOJIbHAA
pabora
HaGnronenue, [Hoprdonuo [0 IIOJOKEHHUIO OT
¢dukcanus 28.08.18
[Toprdonuo
Nel01.3-O
JIAHHBIX, aHAJTN3,
pednexcus
(camopeduiexcus
Ilepeuens yugposvix ungpopmayuonnvix pecypcoe Hnmepnema:
1. http://ege.yandex.ru/chemistry/
2. http://chem.reshuege.ru/
3. http://himege.ru/
4. http://pouchu.ru/
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http://ege.yandex.ru/chemistry/
http://chem.reshuege.ru/
http://pouchu.ru/

o

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358

6. http://ximozal.ucoz.ru/ 1d/12/1241

4 .pdf

7. http://fictionbook.ru/author/georqgiyi isaakovich lerner/biologiya polniyyi spravochnik dlya p

odg/read online.html?page=3

8. http://www.zavuch.info/methodlib/134/

9. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-olja.narod.ru/EGE.htm

10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija 8 3/0-41

JIucT BHeceHHsI U3MEHEeHHNI B pa004ylo mporpaMmmy

PaGouast mporpamMma CKOppeKTUpOBaHa Ha ocHoBaHuu mpukasa oT 12 HosOps 2020 r. Ne 83-O
O BHecennu u3mMeHeHui B puka3s ot 31.08.2020 r. «O rogoBom KajieHAapHOM rpaduke paboTbl
OV na 2020 — 2021 y4eOHbIi TOI.

Buecensr cnenyromue m3menenns: O0beqHeHbl TeMbl ypokoB 10 kiracce

8 AnkanveHsl. AIETHIICH B €r0 TOMOJIOTH. 1
9 ben3zoun u ero romosoru. CBoiicTBa 6€H301a U €ro TOMOJIOTOB. 1
[Ipupoanbie HICTOYHHUKH YyTIIeBOAOPOIOB. [lepepaboTka HedTH.
OOwenuHeHs! TeMbl ypokoB B 11 kimacce
9. Knaccudpukanus XuMHUUECKUX peakLnui 1
CkopocTb xuMHU4ecKkux peakiuil. Karanms.
XUMUYECKOE PaBHOBECHUE U YCIIOBHSI €T0 CMELICHHUE.
Jara no Howmepa ypokoB, | Tema ypoka nocie | OcHoBaHMS ISt [Tonnuce
JKypHaJy, KOTOpBIE OBLITN UHTETpaluu KOPPEKTHUPOBKHU IIpeJICTaBUTENS
Koraa opLia WHTETPUPOBAHBI aZIMUHUCTpaluu
caejiaHa IIKOJIBI,
KOPPEeKTHPOBKA KOHTPOJIMPYIOLIETO
BBITTOJIHEHHE
KOPPEKTHPOBKH
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http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358
http://ximozal.ucoz.ru/_ld/12/1241___4_.pdf
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_spravochnik_dlya_podg/read_online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405
http://keramikos.ru/table.php?ap=table1000405
http://www.olimpmgou.narod.ru/
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

16




