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HOACHUTEJBbHASA 3AIIUCKA

Pabouas mporpamma yueOHOro mpenMera «XuMus» (Jaiee — mporpaMma) COCTaBJieHa Ha
OCHOBE U C YUETOM CJIEIYIOLIUX JIOKYMEHTOB:
1. ®enepanpublit 3ak0H 0T 29.12.2012 Ne 273-03 «O6 obpazoBannu Poccuiickoit ®enepanum.
[Ipukaz MwunoOpHayku Poccum ot 17.05.2012 Ne 413 «OO6 ytBepxkaeHuun ¢HenepasbHOro
lNocynapcTBeHHOr0 00pa30BaTENBHOIO CTaHAApPTA CPEAHEro 00IIero oOpa3oBaHUs (3apEeTUCTPUPOBAH B
Musntocte PO 07.06.2012 Ne 24480, B penakuuu npukazoB MunoOpHayku PD ot 29.05.2014 Ne 1645,
31.12.2015 Ne 1578, 29.07.2017 Ne 613).
2. TlpumepHass oOpa3zoBaTenbHas MporpaMma CpemHero oOmero odpa3oBaHus (0J00peHa pelIeHHeM
y4e0HO-METOIUIECKOTr0 00BETMHEHHUS 110 001eMy 00pa3oBaHuI0, MPOoTokoi 28 noHA2016 r. Ne 2/16-3).
3. Konmenmus mnpenonaBaHus ydeOHOro mpeaMeTa «XUMHS» B 00pa30oBaTeNbHBIX OpraHU3aLUsAX
Poccuiickoit denepanuu, peaqu3ylomUX OCHOBHBIE 00Ieo0pa3oBaTeIbHBIC MPOTrpPaMMbl (yTBEpKIEHA
penrenreM Kosuieruu Munucrtepctsa npocsenienus Poccuiickoit ®enepauun ot 03.12.2019).
4. Ilpuxkaz Muno6pnayku Poccun ot 30.08.2013 Ne 1015 «O06 yrBepxxknenuu I[lopsinka opranuzanuu u
OCYIIECTBJICHHUS 00pa30BaATEIbHON AEITEIbHOCTU 1O OCHOBHBIM 00I1€00pa30BaTEebHBIM pOrpaMMaM —
o0pa3oBaTeIbHBIM MpOrpaMMaM HAYalbHOTO OOIIEro, OCHOBHOI'O OOIIEro, CpeaHero oOIIero
oOpa3oBaHus» (3aperucrpupoBano B Munwocte Poccum 01.10.2013 Ne 30067, B pen. Ilpukazos
Munobpuayku Poccun ot 13.12.2013 Ne 1342, ot 28.05.2014 Ne 598, ot 17.07.2015 Ne 734, Ilpuka3oB
Mumnnpocsemenust Poccun ot 01.03.2019 Ne 95, o1 10.06.2019 Ne 286).
5. TlocranoBnenue I'maBHoro ['ocymapcrBeHHoro canutapHoro Bpada Poccuiickoit ®@enepamun «O0
yrBepxaenun CanlluH 2.4.2.2821-10 «CanuTtapHO-31K€MHOJOTHYECKHE TPeOOBAHUS K YCIOBHUSIM U
opraHuszanuu Oo0y4eHHss B 00IIeoOpa3oBaTeNbHBIX yupexaeHusx» or 29.12.2010 Ne 189,
(3apeructpupoBano B Muntocte Poccuiickoit ®eneparnuu 03.03.2011 Ne 19993 B penakuuu u3MeHeHUH
No 1, yrBepxnenubix IlocTtaHoBieHuem [J1aBHOrO TroOCylIapCTBEHHOrO caHuUTapHoroBpada Pd ot
29.06.2011 Ne 85, U3menenuit Ne 2, ytB. IlocTtaHOBiIeHHMEM ' TTaBHOTO rocyJapCTBEHHOIO CaHUTAPHOIO
Bpaya P® ot 25.12.2013 Ne 72, U3menenuit Ne 3, ytB. [locTaHOBiIeHMEM [1aBHOroO rocy1apcTBEHHOrO
canutapHoro Bpada P® or 24.11.2015 Ne 81, IlocranoBnennem IJTaBHOro TrocyIapCTBEHHOIO
canutapHoro Bpaua PO ot 22.05.2019 Ne 8).

B cucreme ecrecTBeHHO-HayqYHOr0 00pa30BaHUS XUMUS KaK YU4EOHBIN MpeaMeT 3aHUMAET BaXKHOE
MECTO B TIO3HAHMM 3aKOHOB MPUPOABI, (HOPMHUPOBAHMUU HAYYHOM KapTUHBI MHUpA, XUMHYECKOU
IPaMOTHOCTH, HEOOXOTUMOM Il TOBCEIHEBHON >KM3HHM, HABBIKOB 3J0pPOBOr0 M 0O€30MacHOro s
YeloBeKa M OKpYyKaroliei ero cpeasl o0pasa KM3HU, a TaK)Ke B BOCIIUTAHUU IKOJIOTHYECKON KYIbTYPHI,
(dbopMUpOBaHUU COOCTBEHHON MO3UIMU MO OTHOIICHHIO K XMMHYECKOW MH(OpMaluu, MoaydyaeMou U3
pa3HbBIX HCTOYHUKOB.

VYcneurHocTh M3y4deHHs y4eOHOTOo MpeIMeTa CBsi3aHa C OBJAJEHUEM OCHOBHBIMU TOHSATHUSIMH
XUMHUH, HAYYHBIMU (paKTaMH, 3aKOHAMH, TCOPUSMHU, ITPUMEHEHHEM MOJIYYEHHBIX 3HAaHUM MPH PEIICHUU
MPaKTUYECKUX 3a/]a4.

N3ydenue xumuu Ha 6a30BOM ypOBHE OpHEHTHPOBAHO Ha o0ecredeHue oo1eo0pa3oBaTebHON U
OOIIEeKYIbTYPHOU OATOTOBKY BBIMYCKHUKOB.

Conepxanue 0a30BOro Kypca MO3BOJIIET PACKpbITh BEAYIIME WUJEU U OTAEIbHBIE MOJIOXKEHHUS,
BA)KHbIE B I103HABATEJIbHOM U MHPOBO33PEHYECKOM OTHOIIEHUHU: 3aBHUCHUMOCTb CBOMCTB BEIIECTB OT
cOCTaBa U CTPOEHHUS; 00YCIIOBIEHHOCTh IPUMEHEHHUS BEIIECTB UX CBOWCTBAMU; MaTE€pUaJIbHOE €IUHCTBO
HEOPraHWYECKUX U OPraHMYECKUX BEILIECTB; BO3pACTaIOLasl POJib XUMUU B CO3JaHUU HOBBIX JIEKAPCTB U
MaTepHasioB, B 5KOHOMUU CBhIPbs, OXPaHE OKPYKAIOIIEH CPe/bl.

Nzydenue npenmera « XuUMHs» B 4acTH (DOPMUPOBAHUS Y yYAIIUXCS HAYYHOTO MHPOBO33pPEHHUS,
OCBOEHHS OOIICHAYYHBIX METO/IOB MO3HAHUS, a TAK)KE MPAKTUYECKOr0 MPUMEHEHUs HayYHbIX 3HAHHM
OCHOBaHO Ha MEXIIPEIMETHBIX CBA3SIX C MpeAMETaMH o0siacTeil eCTeCTBEHHBIX, MAaTeMaTH4YECKUX WU
T'YMaHHUTApPHBIX HAYK.



Mecto yueOHOT0 nmpeaMera «XuMUD)
[Ipenmer «XuMmus» SBISICTCS YacThbl0 NpPEIMETHOH oOsiactu «EcTecTBeHHBIC HAayKW», M3y4aceTcs Ha
YpOBHE cpeaHero obmiero odpasoBaHus B KauectBe yuebnoro npeamera B 10 — 11 kmaccax.

Ton Kinacc KommuectBo yacoB | KonudectBo yueOHbIX Henenb | KonuuecTtBo yacoB
o0y4ueHus B HEEIIIO B I'OJ
1 10 1 34 34
2 11 1 34 34
Bceero | 68

Oco0eHHOCTH Opranu3anuy 06pa3oBaTe/IbHOM AeITeIbHOCTH:

®opmbl 1 BUJIBI YIEOHOM 1€ATEIHOCTHU AJI1 OpraHU3allui 3aHITUN B paMKax IpeaMera « XUMHUS»
OCHOBBIBAIOTCS HA ONITUMAJIbHOM COY€TaHUU Pa3JIMYHBIX METOAOB 00y4CHH:
IIpobaemnoeo 06yyenus (4aCTUMHO-TIOUCKOBBIE UJIH 3BPHCTUYECKUE, UCCIIEIOBATENIBCKUE).
Opeanusayuu yuebHO-no3HagamenvHou oesamenbHocmy (HarJIAHbIE, MPAKTUYECKHE; aHAIUTHUYECKHE,
CUHTETUYECKUE, WHAYKTUBHbBIC, AEIYKTUBHBIEC; PENPOAYKTUBHBIE, 3KCIIEPUMEHTAJIbHbBIE, IPOOJIEMHO-
TTOMCKOBBIE).
Cmumynuposanusi u momusayuu (CTUMYJIUPOBAHUS K YUEHHUIO: yueOHbIE JUCKYCCHM, SKCIIEPUMEHT;
CTUMYJIMUPOBAHMS JA0JITa U OTBETCTBEHHOCTH: YOSKACHUS, IpeIbsBICHUE TPEOOBAHUH, TOOIIPEHNUS).
Konmpona u camoxonmpons (MHAMBUIYalbHBI oONpOC, (GPOHTAJIBHBIM OMpOC, NpPOBEpKa 3HAHUIA,
MUCbMEHHBIA CAMOKOHTPOJIb, aHAJIN3 MPAKTUYECKUX PadoT).
CamocmosimenvHoii nosHasamenbHou OeamenbHocmu (IOArOTOBKAa K BOCIPHUSATHIO HOBOIO MaTepuaa,
YCBOGHHE HOBBIX 3HAHHMM, 3aKpelIeHME U COBEPILIEHCTBOBAHME 3HAHUM M yMEHMH, BBIpabOTKa
MIPaKTUYECKUX HaBBIKOB; KOHCTPYKTUBHbIE, TPEOYIOIIHE TBOPUECKOIO MOIX0a).
IIpoexmmuuiii memoo (pa3BUTHE TBOPUYECKUX M MO3HABATEJILHBIM MPOLECCOB, KPUTUUECKOIO MBILUIEHUS,
YMEHHUS CaMOCTOSTEIbHO IIOJNy4aThb 3HAHUSA M IPUMEHATH MX B IPAKTUYECKOM JEATEIbHOCTH,
OpPHUEHTHPOBATHCS B MH(POPMAITMOHHOM IPOCTPAHCTBE).

Paboueii mporpamMmoii  y4eOHOro mpeaMeTa «XHMHS» TNPEIYCMOTPEHO BBINMOJHEHHE
JAOMAIIHEro 3a/laHusl B cjaeAyioIuuX (popmax — vecTHas gopma, nucbMeHHas ¢gopma.
@opMbl 00yUeHHUsI: THIUBUyallbHAS, TPYIIIOBAsi, XUMUYICCKHI SKCIIEPUMEHT, (HDpOHTATBHASL.
TexHosiornu o0y4eHusi: JIUYHOCTHO-OPUEHTUPOBAHHOE 00yUeHHE, WH(POPMAIIMOHHO-KOMMYHUKAaTUBHAS
TEXHOJIOTHsSI, DJIEMEHTBI 3/I0POBHECOEPEralolnX TEXHOJOTHM, TEXHOJOTUS HCCIEeN0BaTEIbCKOro
o0y4eHHS.

1. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O IIPEJIMETA, KYPCA

W3ydyenue XUMHUM B OCHOBHOHM IIKOJE Ja€T BO3MOXHOCTh Y4YallUMCS JOCTUYb CJEIYIOLIUX
pe3yJIbTaTOB Pa3BUTHUSL:
I. B 1M4HOCTHOM HANpPAaBJIEHUM:
JInyHOCTHBIE PE3yJIbTAThl OCBOCHHUS IPOI'PAMMBI JJOJIKHBI OTPAXKATh:
1) poccuiicKyl0 TIpakJaHCKYI0 MJIEHTHYHOCTb, HNATPUOTH3M, YBa)K€HHE K CBOEMY Hapoay, 4yBCTBa
OTBETCTBEHHOCTH Tmepesa PoauHo#, ropaoctu 3a CBOM Kpail, cBowo PojuHy, mpoIioe U HacTosiee
MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu, yBaskeHne rocyJapcTBEeHHBIX CUMBOJIOB (rep0, ¢uiar, THMH);
2) TpaXOaHCKYyI0 TMO3MLHUI0 KaK aKTHBHOTO M OTBETCTBEHHOTO YJIEHAa POCCHHUCKOro OOIecTBa,
OCO3HAIOUIET0 CBOM KOHCTUTYLIMOHHBIE MpaBa M OOS3aHHOCTH, YBa)KaIOIIEro 3aKOH M MPaBONOPSIOK,
00JIaJatoIero 4yBCTBOM COOCTBEHHOI'O JIOCTOMHCTBA, OCO3HAHHO IPUHUMAIOLIETO TPaJAUIIMOHHBIE
HallMOHAJIbHBIE M 00IIeUeIOBEYECKHE T'YMaHU CTHUECKUE U JeMOKPAaTHUECKH e IIEHHOCTH
3) TOTOBHOCTH K ciyeHnt0 OTe4ecTBy, ero 3almTe;
4) c(hopMUpPOBAaHHOCTb MUPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHU U
O0I11ECTBEHHON NMPaKTUKHU, OCHOBAHHOI'O Ha AMAJIOTe KYJbTYP, a TAKKE pa3JIndHbIX (POpM 0OIIECTBEHHOIO
CO3HAHMsI, 0CO3HAHUE CBOETO MECTa B MOJUKYJIbTYPHOM MHUPE;




5) chopMHPOBAaHHOCTH OCHOB CaMOPA3BUTHS M CAMOBOCIIUTAHUS B COOTBETCTBHHU C 00IIEY€JIOBEYECKUMHU
[EHHOCTSMHU M HJIeAJlaMU T'PakJaHCKOro OOMIECTBA; TOTOBHOCTh M CIIOCOOHOCTh K CaMOCTOSTENBHOM,
TBOPYECKOW U OTBETCTBEHHOW J1ESITEIBHOCTH;

6) ToJIepaHTHOE CO3HAHHE U IMOBEACHUE B IMOJMKYJIBTYpPHOM MHpPE, TOTOBHOCTh M CIIOCOOHOCTH BECTH
IUAJOr C JAPYTUMH JIIOJIbMH, JOCTUraThb B HEM B3aMMOIIOHUMAHMS, HAXOAMTh OOLIME LEeIu U
COTpYyIHHMYATh Ui WX JIOCTHXKEHHS, CIIOCOOHOCTh IPOTHUBOCTOSITH HICOIOTHH HKCTPEMHU3MAa,
HaIlMOHAIM3Ma, KCeHO(POOWH, AMCKPUMHHAMU TI0  COLUMAIBHBIM, PEJUTHO3HBIM, PaCOBBIM,
HAI[MOHAJFHBIM ITPU3HAKAM U JIPYTHM HEraTUBHBIM COIIHAIILHBIM SIBICHUSM;

7) HaBBIKM COTPYJIHHYECTBA CO CBEPCTHHKAMH, JETBMH MIIAJIIEr0 BO3pacTa, B3POCIBIMH B
o0pa3oBaTeabHOM, OOIIECTBEHHO MOJIE3HOW, y4eOHO-MCCIe0BATENbCKOM, MPOSKTHOW M APYrUX BHIAX
NeATebHOCTH;

8) HpaBCTBEHHOE CO3HAHHE U TIOBEAICHUE HA OCHOBE YCBOCHHSI OOIIEY EIOBEUECKUX IICHHOCTEH ;

9) roTOBHOCTBH U CIIOCOOHOCTH K 00pa30BaHHIO, B TOM YHCJE caMO00pa30BaHUIO, HA MPOTSHKEHUH BCel
KHM3HHM;, CO3HATEIbHOE OTHOILIEHHE K HENpepbIBHOMY O00pa30BaHMIO KaK YCIOBHUIO YCIELIHOM
npodeccCoHaNIbHON U O0LIECTBEHHOM eI TEIbHOCTH;

10) screTndyeckoe OTHOIIEHHE K MUPY, BKIIFOUAst 3CTETUKY ObITa, HAYYHOTO U TEXHHYECKOTO TBOPUECTBA,
CriopTa, OOIIECTBEHHBIX OTHOIIICHHIA;

11) mpuHsATHE M peanu3aluio ILIEHHOCTEH 310poBOro M Oe3omacHoOro obOpasa *KHU3HH, MOTPEOHOCTH B
(GU3MUECKOM CaMOCOBEPILIEHCTBOBAHMM, 3aHATHSX CIOPTUBHO-O030POBUTENILHON  JESTEIBHOCTBIO,
HENpHTHE BPEAHBIX IIPUBBIUEK: KYPEHHsI, YIIOTPEOIEeHHs aJIKOT0JIsl, HAPKOTHKOB;

12) OepexxHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (DU3NYECKOMY U IICHXOJIOTHUECKOMY
3JI0POBBIO, KaK COOCTBEHHOMY, TaK M JPYTHX JIFO/ICH, YMEHHUE OKa3bIBATh MEPBYIO TOMOIIB;

13) oco3HanHBI BbIOOp Oynymiel npodeccud U BO3MOXKHOCTEH peann3alli COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB; OTHOIIEHHE K NpOo(ecCHOHATBHONW AESATEIBHOCTH KAaK BO3MOMKHOCTM YYacTHUsl B pPELICHUHU
JMYHBIX, O0IIECTBEHHBIX, TOCYIaPCTBEHHBIX, O0IIEHAI[MOHAIBHBIX TPOOIIEM;

14) chopMHpPOBAaHHOCTD HKOJOTHYECKOr0 MBINIICHHS, TOHUMAHUS BIUSHUS COLHAIBHO-3KOHOMUYECKUX
MPOIIECCOB HA COCTOSHUE TIPUPOAHOM W COIMAIBHOW Cpenbl; TPUOOPETEeHHE OmbITa HKOJIOTO-
HaTpaBJICHHOHN JEATEIFHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHWE K CO3JaHUIO CEMBbH Ha OCHOBE OCO3HAHHOTO MPUHSTHS IIEHHOCTEH
CEMEMHOU KU3HHU.

II. B MeTanpeAMeTHOM HANIPABJICHUM:

MeTanpenMeTHbIe pe3yIbTaThl OCBOCHUS ITPOrPAMMBI TOJKHBI OTPaXKaTh:

1) yMeHHe caMOCTOSITENIbHO OIpPENENsaTh LEIH AEATeIbHOCTH M COCTABJIATH IJIaHBl JEATEIbHOCTH;
CaMOCTOATEJILHO OCYILECTBJIATh, KOHTPOJIMPOBATh U KOPPEKTUPOBAThH JEATENBbHOCTD; MCII0JIb30BaTh BCE
BO3MOXHBIE PECYpPChl JJIsl JOCTUKEHHUS IOCTaBJIEHHBIX L€JIed M peajlu3alyM IUIAHOB JESTEIbHOCTH;
BBIOMpATh YCMEIIHbIE CTPATETUHU B PA3IMYHBIX CUTYaLUAX;

2) yMmMeHHe MPONYKTHBHO OOIIATHCS W B3aMMOJICHCTBOBATH B IMPOILIECCE COBMECTHOHM EATENbHOCTH,
YUUTBIBATh [MO3ULUHU APYTUX YUACTHUKOB AESATEIbHOCTH, 3PPEKTUBHO pa3peliaTh KOHQINKTHI;

3) BiaxeHHE HaABbIKAMHU I103HABATEJIbHOM, y4eOHO-HCCIENOBATENbCKOW U MPOEKTHOM JeATeIbHOCTH,
HABBIKAMU pa3pelieHus MpoOjeM; CIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSTENBHOMY IMOMCKY METO/0B
pelIeHHs TPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMYHbIX METOAO0B I1O3HAHUS;

4) TOTOBHOCTh U CIIOCOOHOCTHh K CaMOCTOSITENIbHOW HH(OPMAIOHHO-TI03HABATENBHOM JeSITeNbHOCTH,
BJIa/ICHUE HABBIKAMM TOJIY4YEHHUS HEOoOXOAUMOW HH(pOpMAlUU W3 CJOBaped pas3HbIX THUIIOB, YMEHHE
OPUEHTUPOBATHCS B PA3NIMYHBIX UICTOYHUKAX HH(OpMaLUU, KPUTUYECKU OLIEHUBATh U MHTEPIIPETUPOBATH
nH(pOpPMAaIUIO, TOTYYAEMYIO U3 Pa3IMUHbIX HUCTOYHUKOB;

5) yMeHHue HCIOJb30BaTh cpencTBa WH(MOPMAIMOHHBIX M KOMMYHHKAIMOHHBIX TEXHOJIOTUH (nmanee -
HUKT) B pemieHMH KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX M OPraHU3alMOHHBIX 3a/ad C COOIIOJCHHEM
TpeOOBaHWI DJPrOHOMHUKH, TEXHUKA O€30MacHOCTH, THTHUEHBI, PECYypCOCOEPEk EeHHs, TPABOBBIX U
TUYECKUX HOPM, HOpM MH(OPMAIIMOHHOI 0€30MacHOCTH;

6) yMeHue orpenensaTh Ha3HaueHue U (YHKIIUU Pa3IMYHbIX COLUAIbHBIX HHCTUTYTOB;

7) yMEHHE CaMOCTOSITENIbHO OI[EHUBATh U MPHUHUMATD PEIIEHUS, ONPEesIOINe CTPATErUI0 TTOBEICHHS, C
YUETOM I'paX/1aHCKUX Y HPAaBCTBEHHBIX LIEHHOCTEH;
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8) BiageHue S3BIKOBBIMU CPEACTBAMH - YMEHHE SICHO, JIOTMYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHUS,
KCIIOJIb30BaTh aJI€KBATHBIE SI3bIKOBBIE CPEJICTBA;

9) BlageHWE HaBBIKAMH IT03HABATEIbHOW pe(JIeKCHMH KaK OCO3HAHHUS COBEPIIAEMBIX JEHCTBHH H
MBICJIUTEIIBHBIX MTPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHUM, IPAHUI] CBOEr'0 3HAHUSA M HE3HAHMS, HOBBIX
MM03HABATEJIbHBIX 33/1a4 U CPEJICTB UX JOCTHIKECHUS.

II1. B npeAMeTHOM HANIPABJICHHUU:
[IpenmMeTHBIE pe3yabTaThl OCBOCHHUS 6a30BOr0 Kypca MpeaMeTa « XUMHsD JOJDKHBI OTPaXKaTh:
1) chopMUpPOBAaHHOCTh TMPEACTABICHUH O MECTe XHMHUU B COBPEMEHHOW HAyYHOW KapTUHE MUDa;
MIOHMMAaHHE POJIM XUMHUHU B (DOPMHUPOBAHMM KPYro30pa U (PyHKIHOHAJIBHON I'PaMOTHOCTU YEJIOBEKA IS
peLICHNS IPAKTUYECKUX 3a/]a4;
2) BNaJE€HUE  OCHOBOIOJATAIOIMIUMH  XUMHUYECKMMH  TOHSATHSMH, TEOPUSMH, 3aKOHAMHU H
3aKOHOMEPHOCTSIMU; YBEPEHHOE M0JIb30BAHNE XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIMKOM;
3) BiaJeHHE OCHOBHBIMM METOJAMHU HAay4HOrO IO3HAHMs, MCHOJIb3yEMbIMM B XUMMM: HaAOJIOACHUE,
OIMCaHUE, U3MEPEHHE, DKCIIEPUMEHT; yMEHHE 00pabdaThiBaTh, OOBACHATH PE3yJNbTAaThl IPOBEACHHBIX
OIBITOB U J€NaTh BBIBOJbI; TOTOBHOCTh M CIIOCOOHOCTb NMPUMEHSATh METOJbl MO3HAHUS MPU PEIIEHUU
IIPAKTUYECKUX 3a/a4;
4) chopMUpPOBAaHHOCTb YMEHHMS 1aBaTh KOJIUYECTBEHHbIE OLICHKU U IMPOBOAUTH PacueThl 10 XUMUYECKUM
dbopMmynaM U ypaBHEHUSIM;
5) BajieHNe MpaBUIAMU TEXHUKH 0€30MacCHOCTH MPH UCHOIb30BAHUN XUMHYECKUX BEILIECTB;
6) chopMHUPOBAaHHOCTH COOCTBEHHOM MO3UIIMH 10 OTHOLIEHUIO K XUMUYECKOH NH(OpMaLIUY, TOTydyaeMon
13 pa3HbIX HCTOYHUKOB;

B pesyabrare u3ydyeHusi y4deOHOro mpeamera «XvHMHs» Ha YPOBHe CpeAHero oo0mero
oOpa3oBaHusi:
BoinyckHuk Ha 0230BOM yPOBHE HAYYHUTCH:
packpbIBaTh Ha MpHUMEpax poJib XUMUH B (OPMHUPOBAHUU COBPEMEHHOH HAy4YHOH KapTHHBI MHpa U B
MIPAKTUYECKOHN AESTENbHOCTU YEJIOBEKA;
JEMOHCTPUPOBATh HA IIPUMEPAX B3aUMOCBSI3b MEXKAY XUMHUEH U IPYTUMH €CTECTBEHHBIMH HAayKaMU;
pacKpeIBaTh Ha IPUMEPAX MOJOKEHUS TEOPUN XUMUYECKOro crpoeHus A.M. byTieposa;
noHumaTth (usnueckuit cmoica Ilepuognueckoro 3akona J[.M. MenaeneeBa u Ha ero OCHOBE OOBSICHSTH
3aBUCHUMOCTb CBOICTB XMMMUYECKHMX 3JEMEHTOB M OOpa30BaHHBIX HMH BEIIECTB OT 3JIEKTPOHHOTO
CTPOEHHS aTOMOB;
OOBSICHSTh NMPUYUHBI MHOrooOpasus BEIIECTB Ha OCHOBE OOLIMX MpEACTaBICHUH 00 MX cocTaBe U
CTPOCHUU;
IIPUMEHATH INpaBUJIA CUCTEMATUYECKOM MEXIyHAPOIHONM HOMEHKIATYypbl KaK CpEICTBA pa3jMYEHUs U
UJEHTU(UKALIUY BELECTB 110 UX COCTaBY U CTPOECHHUIO;
COCTaBJSITh MOJIEKYJSIDHBIE U CTPYKTypHble (OpPMYJIBbl OpPraHMYeCKHMX BELIECTB KaK HOCHUTEJEH
nH(pOpMALlMM O CTPOECHUHU BELIECTBA, €0 CBOMCTBAX M IMPUHAMJIEKHOCTH K OINPEACIEHHOMY KJaccy
COCIMHEHUI;
XapaKTEpU30BaTb OPraHUYECKUE BEILIECTBA II0 COCTaBy, CTPOCHUIO M CBOMCTBAM, YCTaHAaBJIMBATH
IIPUYMHHO-CJICICTBEHHBIE CBA3U MEKY JaHHBIMU XapaKT€PUCTUKAMMU BEILECTBA;
IIPUBOAUTH IPUMEPbl XHMHUYECKHX pEaKLUHH, PpacCKphIBAIOIIMX XAPAKTEpHbIC CBOMCTBA TUIIMYHBIX
IIpeJCTaBUTENIEN KJIACCOB OPraHWYECKUX BEIIECTB C LIEJIbI0 UX MAEHTU(UKAUU U 00bSICHEHUsI 00JacTu
IIPUMEH EHUS;
IIPOTHO3UPOBATh BO3MOXKHOCTb IPOTEKaHMS XUMHYECKMX pEaKIMH Ha OCHOBE 3HAHMM O TUIax
XMUMHUYECKOM CBSI3U B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;
UCIIONIb30BaTh 3HAHUS O COCTaBe, CTPOCHUM W XUMHUYECKHMX CBOWCTBaX BEIIECTB i1 O€30MacHOro
MIPUMEHEHUS B IPAKTUYECKON JIEATEIIbHOCTH;
MPUBOJUTH MPUMEPHI MPAKTUYECKOTO HCIOJb30BaHUS MPOAYKTOB MepepabOTKH HEPTH U MPUPOIHOTO
ra3a, BBICOKOMOJEKYJSPHBIX COEAMHEHMH (MOJUATHIIEHA, CHUHTETHYECKOro KaydyKa, aleTaTHOTro
BOJIOKHA);



MPOBOJIUTH OIBITHI IO PACIO3HABAHUIO OPraHMYECKUX BEIICCTB: TIIMICPHHA, YKCYCHOH KHCIIOTEI,
HETPEeCIIbHBIX KUPOB, TIIFOKO3bI, KpaxMalia, OCJIKOB — B COCTABE MUIICBBIX MPOAYKTOB U KOCMETUYCCKHX
CPEICTB;

BJIAJICTh MPABWIAMH U MpHEMaMH 0€30MacHON paboThl ¢ XUMUYECKHMMHU BEIIECTBAMU M JIAOOPATOPHBIM
000pyI0BaHUEM

YCTaHABIIMBAThH 3aBUCHMOCTh CKOPOCTH XUMHUYECCKON PEaKIMU M CMEIICHUSI XUMUYECKOI0 PAaBHOBECHS OT
pa3IMYHBIX (AKTOPOB C IEIBIO ONPEHCICHHUS ONTHMAIBHBIX YCIOBHH MPOTEKAHUS XHUMHUYCCKUX
MPOIIECCOB;

MPUBOJUTH MPUMEPHI TUAPOIIHN3a COJICH B MMOBCEAHEBHOMN KH3HU YETIOBEKa,

MPUBOJUTh TPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX DPEAKIHA B TMPUPOJAE, MTPOU3BOACTBEHHBIX
MpoIeccax v KU3HEeATeIbHOCTH OPraHU3MOB;

MPUBOJUTH TPUMEPHl XUMHUYECKHX PEaKIUi, PAaCKPHIBAIOIIMX OOIIME XUMHUYECKHE CBOMCTBA MPOCTHIX
BEIIIECTB — METAJNIOB U HEMETAJLJIOB;

MIPOBOJIUTH PacueThl HA HAXOXKICHUE MOJICKYJIIPHON (hOpMYIIbI YTIEBOAOPOIA 110 MPOIYKTaM CrOpPaHUs U
10 €T0 OTHOCHUTENILHOW TIOTHOCTH U MaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJISIIUX B €0 COCTaB;

BIIQJIETh TpaBWiamMu Oe30macHOro oOpalieHus C EeIKHUMH, TOPIOYHMH W TOKCHYHBIMU BEIIECTBAMH,
cpencTBamMu OBITOBOW XUMUM;

OCYIIECTBIISATh MOMCK XUMHUYECKOW HH(pOpMAIMKM [0 Ha3BaHHUSM, HICHTU(UKATOpPAM, CTPYKTYPHBIM
(bopMmynaM BEIIECTB;

KPUTUYECKH OIICHUBAaTh W HWHTEPIPETHPOBATh XHMHUYECKYI0 HMH(DOpPMAIHIO, COACPKAIIYIOCS B
COOOIIEHUSIX CPEACTB MaccoBoW WHpopManuu, pecypcax MHTepHETa, HAYYHO-IOMYJSIPHBIX CTaThIX C
TOYKH 3PCHHSI ©CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENSIX BBISBICHUS ONIMOOYHBIX CYXKICHUH H
(dbopMUpOBaHUs COOCTBEHHOM MTO3UIINY;

MPEAICTABIISATh IyTH PELICHUsS INI00AJIbHBIX MPOOJIEM, CTOSIIMX MEPE YeIOBEUCCTBOM: 3KOJOTMUYECKHX,
SHEPreTHYECKUX, ChIPbEBBIX, U POJIb XUMHHU B PEUICHUU 3THX POOJIEM.

BoinyckHuk na 6a3080m ypoene noayuum 603MOHCHOCH b HAYUUMbCA:

UTIOCMPUPOBAMb HA NPUMEPAX CMAHOGIEHUE U IB0JIOYUIO OPSAHUYECKOU XUMUU KAK HAYKU HA
PA3IUYHBIX UCTOPUYECKUX IMANAX ee PA36UMUs,

UCNOL308AMb MEMOObl HAYYHO20 NO3HAHUSA NPU BLINOJHEHUU NPOEKMO8 U YUeOHO-UCCIe008aAmMeNbCKUX
3a0au no u3y4eHuio c8oUCM8, cnoco608 NOIYHeHUs U pacnO3HABAHUS OP2AHUYECKUX 8elecms;

00vsACHAMb NPUPOOY U CNOCOOBL 0OPA3068AHUL XUMUUECKOU CBA3U. KOBALEHMHOU (NOJAPHOU, HENOIAPHOLL),
UOHHOLL, MEMALIUYECKOU, 6000POOHOU — C Yebl0 ONPEOeleHUs XUMUYECKOU AKMUBHOCMU 8eUeCms;
VCMAHABIUBAMb 2EHEMUUECKYI0 C8513b MeHCOy KIACCAMU OP2AHUYECKUX eeujecmes O0Jisi 000CHOBAHUSA
NPUHYURUATLHOU B03MONCHOCIU NOJYYEHUSL OPLAHUYECKUX COCOUHEHUL 3A0AHHO20 COCMABA U CIMPOEHUSL,
VCMAaHasnueams 63auUMOCEA3U MeHcoy pakmamu u meopuel, NPUYUHOU U CIeOCMEUeM Npu amaiuze
npoOIEMHBIX CUMYayull U 060CHOBAHUU NPUHUMAEMBIX PEUeHUll HA OCHOB8E XUMUYECKUX 3HAHUUL.

2. COJEP/)KAHUE YYEBHOTI'O IIPEJMETA, KYPCA

OCHOBBI OpPraHM4YecKoii XuMHUM

ITosiBneHune 1 pa3BUTHE OPraHUYECKOW XMMHM Kak Hayku. [IpeagMer oprannueckoi xuMuu. Mecro
Y 3HAYEHUE OPraHNYECKON XMMHMH B CUCTEME €CTECTBEHHBIX HaYK.

XUMHYECKOE CTPOCHHUE KaK MOPSAAOK COETMHEHUSI aTOMOB B MOJIEKYJIE€ COTJIACHO MX BAJICHTHOCTH.
OCHOBHbBIE TIOJOKEHUSI TEOPUH XMMHYECKOrO0 CTPOEHUS OpraHuveckux coenuHeHuii A.M. bytieposa.
VYriieposiHbIil CKeIeT OpraHndeckod Mosekysibl. KpaTHOCTh XMMUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB
BEIIECTB OT XMMHYECKOTO CTpOeHus Mojekynl. M3omepus u m3omepsl. lloHsaTHe 0 QyHKIHMOHAIBHOM
rpymme. [IpuHiunel knaccuuKalud OpraHudeckux coeauHeHui. CrucreMaTudeckas MexayHapoaHas
HOMEHKJIaTypa U MPUHIUIIBI 00pa30BaHMsI Ha3BaHUI OPraHUYECKUX COCAMHEHUMH.

Anxanbl. Cmpoenue Mmonekynbl memana. 1'OMOJIIOTHYECKMH pAx  alkaHOB. ['omouioru.
Homenknatypa. M3omepusi yriaepoiHoro ckeuera. 3aKOHOMEPHOCTH M3MEHEHHs! (U3NYECKHX CBOMCTB.
XumMuyeckue CBOMCTBa (Ha IpUMepe MeTaHa W JdTaHa): PEaKkLUM 3aMelleHus (raJoreHUpOBaHUE),
JETUAPUPOBAHUS KaK CIOCOOBI OMyUEHUsI BaXXHEUIINX COEIMHEHHUI B OpraHnyeckoM cuHTtese. ['opeHue



METaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB TEIJIa B IPOMBIIUICHHOCTH U ObITYy. HaxoxaeHue B mpupome
U IpUMEHEHHE aJKaHOB. [lonsamue 0 YuKioaniKkauax.

Ankensl. CmpoeHnue monexkyivl smuiena. 1oMoJorudeckuii psn ailkeHoB. HomeHkarypa.
N3omepus yriiepogHoro ckejaera U IMOJOKEHHUsI KpaTHOW CBSI3U B MOJIEKYJe. XMMHYECKHUE CBOMCTBA (HA
npuUMepe OTHIIEHA): peaKIHH NPUCOCANHEHUs (TaJOr€HUPOBAHUE, 2uUopuposauue, TUIpATAIUS,
2UOpo2anoceHUpoB8aHue) Kak Crocod TOoNydeHUs (QYHKIMOHAIBHBIX TMPOU3BOIHBIX YTJIEBOAOPOIOB,
ropenus. [lommMepnsanus 3THIIEHA KaK OCHOBHOE HAIPaBJICHUE €ro MCHoib3oBaHMA. [lommdThieH kak
KPYIMHOTOHHAXHBIN MPOIYKT XHMHUYECKOTO MPOU3BOICTBA. [[puMeHEeHUE dTHIICHA.

Ankanuensl W kayuyku. [loHsTHE 00 anmkagmeHax Kak yriIeBOAOPOJAAX C JBYMS JBOHHBIMU
cBs3simu. [lomumepusanusa nuBununa (Oyraauena-1,3) kak cnocod MoMydeHusi CHHTETUYECKOro Kaydyka.
HartypanpHbll U CHHTeTHYECKMI Kaydyku. Bynkanusanms kaydyka. Pesuna. lIlpumeHenue kaydyka u
PE3UHBL.

Anxunsl. Cmpoenue monexynvl ayemunena. ['omonornueckui psn ankuHoB. HomeHknatypa.
W3omepust yriaepoaHoro cKejera U MOJIOKEHUS! KpaTHOH CBs3M B MOJIeKyJie. XUMHUYECKHe CBOWCTBA (Ha
npUMepe aleTHJICHA): PEaKIUu MPUCOCTUHEHHs (TalOreHUPOBAHUE, 2uOpuUposanue, TUAPATAIIHS,
2uopo2anioceHuposanue) Kak crocod MoaydeHHs! IOJUMEPOB U APYTuX MOJIE3HBIX MPOAYKTOB. ['opeHue
alleTUJICHA KaK MCTOYHHUK BRICOKOTEMIIEPATYPHOT O IJIAMEHH JIJIsl CBAPKH U PE3KU MeTailioB. [IpuMmeneHue
aleTUJICHA.

Apenbl. beH301 Kak MpeACcTaBUTENh apOMAaTUYECKUX YIIIEBOJAOPOAOB. Cmpoenue MoaeKyivl
Oenzona. XUMUYECKHE CBOWMCTBA: pEaKIMHM 3aMelleHus (TaJoreHHpoBaHUE) KaK CIoco0 MOTydeHHs
XUMHYECKUX CPEACTB 3allUThl PACTCHH, NPUCOCAUHCHHUS (TUAPUPOBAHKE) KaK JOKa3aTeIbCTBO
HeNpeeIbHOro Xapakrepa 6ensona. Peakius ropenus. [lpumenenue 6eH3ona.

Cnuprel. Knaccuduxanus, HOMEHKIaTypa, H30Mepusi CHOUPTOB. MeTaHOT M 3TaHOI Kak
MPEJCTAaBUTENN TPEeAETbHBIX OJHOATOMHBIX CHUPTOB. XMMHYECKHE CBOMCTBA (HA MpUMEpE METaHOJa U
3TaHOJA): B3aUMOJICHCTBUE C HATPUEM KaK CIIOCOO yCTAHOBJICHUS HAIUYUS THAPOKCOTPYIIBI, PEAKIUs C
raJIOTeHOBOJOPOJIaMU KaK CIOCOO TOJyYeHUs PacTBOpHUTENEH, JAeruapaTanus Kak CIoco0 MOTydeHUS
sTHIIeHA. Peakuus ropeHus: CnupThl Kak TOHBO. [IpuMeHeHne MeTaHoa 1 aTaHoa. OU3NOIOrHIECKOe
JEeCTBIE METaHOJIAa ¥ ATaHOJIA HAa OPTaHWU3M YeNlOBeKa. DTUJICHIJIMKOJb U TIHMIEPHH KaK MPECTaBUTEIN
MpeJeIbHBIX MHOTOATOMHBIX CHUPTOB. KadyecTBeHHAss peakiusi Ha MHOT'OATOMHBIC CHUPTBI H €€
MPUMEHEHUE I PACIO3HABAHWS TJWIIEPHHA B COCTaBE KOCMETHYECKHX CpenacTB. llpakThueckoe
MIPUMEH €HUE D TUIICHTIIMKOIIS U TIHIIEpUHA.

@enon. Ctpoenue Monekyisl (eHona. Bzaumuoe eauanue amomos 6 MojaeKyie @heHoua.
Xumuyeckue ceoticmea: 83aumMooeiicmeaue ¢ Hampuem, 2UOPoOKCUOoM Hampus, opomom. llpumeHeHue
(denomna.

Anpaerunpl. MertaHans (opmanbaerus) W dTaHalb (aleTalbIerui) KaK IpeICTaBUTEIH
MpeIeIbHBIX aIbJeru0B. KauecTBeHHbIE peakuy Ha KapOOHWILHYIO TPYIITY (peakius «cepeOpsHOoro
3epkaia», B3aumojeiicteue ¢ ruapokcuaom menu (1) m ux npuMenenue 1si oOOHAPYKEHHS TTPEISTbHBIX
QNBJICTU]IOB B  MPOMBIIUICHHBIX CTOYHBIX BOAAaX. TOKCHYHOCTh alBACTHAOB. [IpuMeHeHwue
dbopmanberuia u ameraabIeruia.

KapOoHoBble KMCIOTHL. YKCyCHas KHCIOTa KakK IpEACTaBUTENb MPEAeTbHBIX OIHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XUMUYECKUE CBOWCTBA (Ha MpPUMeEPE YKCYCHOM KHCIOTHI): PEaKIHH C MeTaljlaMH,
OCHOBHBIMH OKCHJIaMH, OCHOBAHHSMHM U COJISIMH KaK IOATBEPXKJICHUE CXOJCTBA C HEOPraHHMYCCKUMHU
KucIoTaMu. Peaknus sTepuuKaiy Kak criocod MmorydeHus CIoKHbIX 3¢upoB. [IpuMeHeHne YKCYCHOM
kucinoThl. [IpencraBiieHre o BEICIINX KapOOHOBBIX KHCIIOTAX.

Cnoxuble 3¢upbl ¥ KUpbl. CloKHBIE 3PUPBl KaK MPOAYKTHI B3aUMOJCHCTBUS KapOOHOBBIX
KHCJIOT cO cnupTaMu. [IprMeHeHne CloXHBIX 3QHUPOB B MUINEBOH U Map(rOMEepHONW TPOMBIIIIICHHOCTH.
XKupbl kak cioxHble d(PUPHl TTUIEPUHA W BBICIIMX KapOOHOBBIX KHUCIOT. PacTHTENbHBIE M KUBOTHBIE
KHPBI, MX cOcTaB. Pacro3HaBaHWe PacTUTEIBHBIX XUPOB HA OCHOBAHUH HMX HEMPENEIbHOTO XapaKTepa.
[Tpumenenune xupoB. ['MapONU3 MM OMBLICHHE )KUPOB KaK CIIOCO0 MPOMBIIUICHHOTO MOJIYYEHUS COJIeH
BBICIIIMX KapOOHOBBIX KHCIOT. MBII4 KaK COJIM BBICHIMX KapOOHOBBIX KUCIOT. MOIOIIE CBOWCTBA MBLIA.

VYraesonel. Knaccugukauus yriaeBonoB. Haxoxaenue yrieBonoB B mpupoze. [nroko3a kak
anpaerunocnupr. bpoxkenue rmokos3sl. Caxapoza. [udponus caxaposwi. Kpaxman W LeI0NI03a Kak
OHMONIOTHYeCKUe MOMMMEPhl. XHMHUECKHE CBOWCTBA KpaxMmalla W ILEJUTIOJIO3bI (THIPONN3, KadyeCTBEHHAS



peakius ¢ HOIOM Ha Kpaxmall U ee NMpUMEHEeHHe s OOHapyXeHHUs Kpaxmasa B NMPOAYKTaxX MUTAHUSA).
[Ipumenenue u Ouosiornyeckas posib yriaeBojaoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpUMeEpe
aleTaTHOr0 BOJIOKHA.

WNnentudukanusi OpraHUYECKUX COCAMHEHUN. [eHemuueckas c8A3b  MedHcoy KiAccamu
opeanuyeckux coeounenul. TUIBI XUMHUYECKUX PEaKLUi B OPraHM4eCKOl XUMHUH.

AmuHokuciorsl u Oenku. CocraB M HOMEHKJIaTypa. AMHHOKHCIOTHI Kak aM(oOTepHbIe
oprannyeckue coenuHeHus. Ilentuanas cBs3b. buonornyeckoe 3HadeHue o-aMHHOKUCIOT. OGmactu
MPUMEHEHUs aMHHOKUCIOT. benku kak mnpuponsblie Ouononumepsl. CocTaB M cTpoeHHE OEIKOB.
XUMHYeCKHe CBOWCTBA OENKOB: TUAPONW3, JAeHaTypanus. OOHapyxeHHe OEIKOB TMpPH TTOMOIIH
KAaueCTBCHHBIX (IBETHBIX) peaknuil. IIpeBpamieHuss OeiakoB NHINKM B opraHu3Me. buomormueckue
(byHKIIUN 0eJIKOB.

TeopeTn4eckne 0CHOBbI XUMHH

Crpoenune BemiectBa. CoBpeMeHHass MOJENb CTPOCHHS aToMa. ODJEKTPOHHAs KOH(UTyparus
atoMa. OcHO8HOe U 8030YdHcOeHHble cocmosanus amomos. Kinaccupukarus XUuMUYECKUX JIEMEHTOB (S-, P,
d-anemeHTh). OCOOEHHOCTU CTPOEHMS SHEPreTUUEeCKUX ypoBHEH aTtomoB d-anemeHTOB. [lepuonnyeckas
cucrteMa xumudeckux smeMmeHToB J.M. MenneneeBa. @usnueckuii cmpica Ileprnoanueckoro 3axona /J[.U.
MenpaeneeBa. IlpuuriHbl M 3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB AJEMEHTOB M HMX COCAUHEHHH MO
IepuojJaM U Tpynnam. DJIEKTPOHHAs MPUPOJA XUMHUYECKOW CBS3U. DIIEKTPOOTPULIATEIBbHOCTh. Buabl
XMUMHUYECKOH CBSI3U (KOBaJCHTHAs, MOHHAs, METaJUTNUECKasi, BOJIOPOAHAS) U MEXaHU3MBI ee 00pa3oBaHUsI.
Kpucmannuueckue u amopghuvie eewecmsa. Tunvl Kpucmauiuueckux peuwemox —(amomHas,
MONEKYIAPHAS, UOHHASA, MeMAlIUyecKkas). 3asucumocms @uauieckux Cceoucmse eewjecmsea om mund
Kpucmaniudeckou pewemxu. [Ipuauabsl MHOr000Opa3usi BEIIECTB.

Xumnueckue peakuud. ['omMoreHHole M rereporeHHble peakiuu. CKOpPOCTh peakluu, ee
3aBHCHUMOCTbH OT Pa3JIMYHBIX (DAKTOPOB: MPUPOABI PEATUPYIOLINX BEIIECTB, KOHIICHTPAIIMH Pearupyrommx
BEILECTB, TEMIEpaTyphl, IUIOIIAAM PEAKIMOHHOW TIOBEPXHOCTH, HAJIM4YMs KaTanuzaTopa. Poib
KaTajau3aTopoB B MPHPOAEC M MPOMBIIIJICHHOM Mpou3BoacTBe. OOpaTUMOCTh peakiuii. XUMHYecKoe
paBHOBECHE M €ro CMEIIeHHE MOJ IEHCTBHUEM pa3IHuYHbIX (AaKTOpOB (KOHLEHTpAlUs PEareHTOB MU
MIPOAYKTOB peaKkIuu, JaBlieHUEe, TemIiepaTypa) IJIs CO3/JaHHUsS ONTUMAIbHBIX YCJIOBUNH MPOTEKAHUS
XUMHUYECKUX TMpoleccoB. [ucnepcuvie cucmemvl. llonamue o xonnoudax (3oau, 2eau). HMemumnnvle
pacmeopul. Peakiuu B pacTBOpax 3JEKTPOIMTOB. pH pacTBOpa Kak IMOKa3aTeidb KUCIOTHOCTU CPEIBI.
I'maponu3 comeil. 3HaueHWe TUAponM3a B OHOJOTHMYECKHMX OOMEHHBIX mporeccax. OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHbIE pEAKIUU B NPUPOJE, IPOU3BOACTBEHHBIX MpPOLIECCAX M IKU3HEAEATEIbHOCTU
oprann3MoB. OKUCIUTEIFHO-BOCCTAHOBUTEbHBIE CBOMCTBA MPOCTHIX BELIECTB — METAJIJIOB TJIABHBIX U
MOOOYHBIX MOArPYNHN (MeIp, jKelle30) U HEMETaJUIOB: BOJIOPOJAA, KHCIOpOJa, TalloreHOB, CEephl, a30Ta,
dbocdopa, yraepona, kpemuus. Kopposus meranyioB: BUABI KOPPO3UH, CHOCOOBI 3alUTHl METAIIOB OT
KOPPO3UH. DIeKmpoau3 pacmeopos u pacniaeos. llpumenenue 21ekmpoausa 6 npoMuluLieHHOCMU.
XuMus 4 )KU3Hb

Hayunple wMerompl mo3HaHuss B XumuH. HMcrounukm xumudeckor wuHbopmanun. [lomck
uHpopMalMu MO Ha3BaHWAM, UWIACHTH(PHUKATOpaM, CTIPYKTYpHBIM (opmyrnam. MoaenupoBaHue
XUMHUYECKUX MPOLECCOB U SBJICHUN, XUMUYECKULI AHAIU3 U CUHMe3 KAaK METOJIbl HAYYHOI O II03HAHUSI.

Xumusi u 3p0poBbe. JlekapcTtBa, (epMeHTb, BUTAMHHBI, TOPMOHBI, MHUHEpaJbHBIE BOJIBI.
[IpoGiiemMbl, cBS3aHHBIE C IPUMEHEHUEM JIEKapCTBEHHBIX IpernapaToB. BpeaHbie NpuBbIUKY U (aKTOPBI,
paspyliaromye 310poBbe (KypeHue, ynorpedsaeHue ajkorois, HapkomaHus). PanuoHanpHOe muTaHue.
Tuwesvie 0obasxku. OcHoebl NUWEBOU XUMULL.

XuMHsT B TIOBCEAHEBHOM >kKM3HU. Mormue W gucrtsamme cpencrBa. Cpedcmea 60pvoul ¢
OBLIMOBLIMU HACEKOMBIMU: peneiienmuyl, uHcekmuyuovl. CpencTtBa JMYHOM THUTMEHBl U KOCMETHKHU.
[TpaBuia Ge3onmacHON pabOTHI ¢ €NKUMH, TOPIOYMMHU U TOKCHYHBIMH BEIIECTBAMH, CPEIACTBAMH OBITOBOU
XUMUH.

XuMHus U celabCKoe X035cTBO. MUHepanbHble U opranuueckue ynoOpenus. CpeacTa 3allluThl
pacTeHuil.

Xumusg u sHepretuka. IIpupogHbple HMCTOYHMKHM YriaeBOAOpoAoB. I[IpupomHBIN M IOMYTHBIN
HeTIHOW Ta3bl, UX COCTaB W wHcHoib3oBaHue. CocraB HepTH M ee mepepadborka. Hedrempomgykrsl.



OxraHoBoe umcio O6eH3uHa. OxpaHa OKpysKarollel cpenbl Ipu HedrenepepadoTKe U TPAHCIOPTHUPOBKE
He(TenpoayKTOB. AJIbTEpHATUBHbIE HCTOUHHUKH SHEPrUH.

Xumus B ctpouteibcTBe. LlemeHnT. beron. [Tog0op onTUManbHBIX CTPOUTEIBHBIX MAaTEPHAIOB B
MIPAKTUYECKOM eI TeIbHOCTH YEI0BEKa.

XuMust ¥ 3K0JIorusi. XMMHUYECKOE 3arps3HEHUE OKpYXarollel cpeapl U ero nocieactsus. OxpaHa
ruzapochepsl, To4YBbL, aTMochepsl, (haopsl U payHbl OT XUMUYECKOTO 3arps3HEHMUSL.

10 KJIACC. 34 YHACA

Baoxk 1. OcHOBBI OpraHNYecKON XUMHUU.

Pa3nen 1. OcHoOBBI Oprannyeckoil xXumun. 34 gaca.
OCHOBHBIE cOfIEp)KATEIbHBIE JTUHUU.

ITosiBiIeHUE U pa3BUTHE OPraHUYECKOM XUMMH Kak Hayku. IIpenmer opranndeckoit xumun. Mecro
1 3HaYEHUE OPraHUYECKON XMMHUH B CUCTEME €CTECTBEHHBIX HayK.

XUMHYECKOE CTPOEHUE KAK MOPSA0K COETMHEHHS] aTOMOB B MOJIEKYJI€ COTJIACHO UX BaJICHTHOCTH.
OcCHOBHBIE TIOJIOKEHUSI TEOPHUM XUMHUYECKOI'O CTPOEHHUs OpraHudeckux coenuHeHuil A.M. bytieposa.
VYTIepoIHbIil CKENeT OpraHndeckord MoseKkysbl. KpaTHOCTh XMMHUUYECKOW CBSI3U. 3aBUCUMOCTH CBOWCTB
BEIIECTB OT XMMHUYECKOro cTpoeHus Mojekyis. M3omepus m usomepsl. IloHsaTHe 0 QyHKIMOHANBHON
rpynmne. IlpuHnunel kinaccuukaluyu opraHndeckux coeauHeHui. CucreMaTudeckas MexayHapoaHas
HOMEHKJIATypa ¥ MPUHIUIIBI 00pa30BaHMS HaA3BAaHUN OPTraHUYECKUX COSTUHEHUM.

Ankanel. Cmpoenue  monekyavl memana. ['oMonornyeckuit psii  ajdkaHoB. ['OMOJIOTH.
Homenknatypa. M3omepusi yriaepoaHoro ckeiera. 3aKOHOMEPHOCTH M3MEHEHHS! (U3NYECKHX CBOMCTB.
Xumudeckre CBOHCTBa (Ha TpUMEpPEe MeTaHa W DJTaHa): pPeaKIUh 3aMelieHus (TaJoreHHpOoBaHUE),
JETUAPUPOBAHUS KaK CIIOCOOBI MOMyUEHUs BaXKHEHIIIMX COEIMHEHUN B OpraHU4eckoM cuHTe3e. ['opeHue
MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOUYHUKOB TEIJIa B IPOMBIIUIEHHOCTH U ObITy. Haxoxaenue B npupozae
Y IpUMEHEHHUE aJIKaHOB. [lonamue 0 YukioaiKauax.

Anxenbl. Cmpoenue monexkyavl smunena. 'omonornyeckuid psig  ankeHoB. Homenknartypa.
N3omMepus yriepoJHOro ckeiera M MOJIOKEHHUS] KPaTHOW CBSI3M B MOJIeKyJie. XMMHUYECKHE CBOMCTBA (Ha
npumepe ATHJIEHA): peakuuu IIPUCOETUHEHUS (ramoreHupoBaHue, sudpuposauue,
TUAPATAIUS, 2UOPO2AIO2EHUPOBAHUE) KaK CIOCO0 TMOJydyeHHus (DYHKIIMOHAIBHBIX TPOU3BOIHBIX
YIJIEBOAOPOIOB, ropeHus. [lomumepusanus 3THIIEHa KaK OCHOBHOE HAIIPABIIEHUE €r0 HMCIIOJIb30BAHMS.
[TonmmaTHIIEH KaK KPYIMHOTOHHAXKHBINA MTPOIYKT XUMUYECKOT O TPOU3BOACTBA. IIpuMeHeHne sTuIeHa.

Ankanuensl W kKayuyku. [loHsATHe 00 ankajgMeHax KakK YIJIEBOAOPOAAX C JBYMS TBOWHBIMU
cBs3simu. [lomumepusanusa nuBunuia (Oyraauena-1,3) kak cnocod MoNMy4eHusi CHHTETHYECKOro Kaydyka.
HarypansHblii 1 CHUHTETMYECKHM Kaydyyku. BynkaHusanus kayudyka. Pesuna. IIpuMeHenue kaydyka u
PE3UHBI.

Anxunbl. Cmpoenue monekynivl ayemunena. 'omonorndeckuii psaja ankuHoB. HomeHknartypa.
N3omepus yriepogHoro ckeiera M MOJIOKEHHUS] KPaTHOW CBSI3M B MOJIEKyJie. XMMUYECKUE CBOMCTBA (Ha
npuMepe aleTUIICHA): peakuuu MIPUCOCIUHECHUS (rajJoreHUpoBaHuUE, eUOpUposaHue,
TUApaTalus, 2UOpo2alo2eHuposanue) Kak CIoco0 IOJydeHUs IOJMMEPOB U JIPYrUX IOJIE3HBIX
NpoAyKTOB. ['opeHue aneTuiieHa Kak MCTOYHUK BBICOKOTEMIIEPATYypHOIO IJIAMEHU JJIsl CBApKU U PE3KU
MetasuioB. [IpumeHeHue anerusieHa.

Apenbl. beH3051 Kak MpeAcTaBUTENb ApOMATHYECKUX YIIeBOAOPONOB. Cmpoenue MoeKyivl
Oenzona. XMMMUECKHE CBOMCTBA: peaKUUU 3aMelleHHs (TaJoreHHMpoBaHHE) KakK Croco0 IMOIydeHUs
XUMHUYECKUX CPEACTB 3alllUThl PACTCHHMM, MNPUCOEAUHEHUS (TUAPUPOBAHME) KaK J0Ka3aTelbCTBO
HeNpeeNbHOro Xapakrepa 6ensona. Peakius ropenus. [lpumenenue 6eH3ona.

Cnuprel.  Knaccudukamusi, HOMEHKIATypa, H30MEpUs CIOUPTOB. MeTaHON M JTaHON Kak
MPEJICTABUTENN MPEAETbHBIX OJHOATOMHBIX CHUPTOB. XMMHUYECKHE CBOWMCTBA (Ha MpUMEpe METaHOoJa U
ATaHOJA): B3aUMOJICHCTBUE C HATPHUEM KaK CIIOCOO yCTAHOBJICHUS HAJIWYUS THAPOKCOTPYIIIBI, PEAKIUS C
raJIoreHOBOZIOPOJIaMU KaK CHOCO0 MOJy4eHHUs pacTBOpUTENel, AeruapaTanus Kak croco0 MOoTydeHHs
STWIEHA. Peaknus ropeHus: coupTel Kak TOIUIMBO. [IpuMeHenne metaHousa u 3TaHona. Gusnonorudeckoe
JICIICTBME METAHOJIA U 3TAHOJIA HAa OPraHU3M YeJIOBEKA. DTUJICHIJIMKOJb U TJIMIE PUH KaK IPeICTaBUTENIN
MpeAEIbHbIX MHOIOaTOMHBIX CcHUpTOB. KauyecTBeHHass peakuusi Ha MHOIOATOMHBIE CIHUPTBI U €€
NIPUMEHEHUE M1 DPACIIO3HABAHMs TIHULEPUHA B COCTABE KOCMETMYECKUX CpenacTB. Ilpaktnueckoe
MIPUMEHEHUE dTUIICHTJIMKOJIS U TJIHLEPUHA.



@enon. CrpoeHue MoJieKynbl (eHona. B3aumnoe euusaHue amomos 6 MoleKyle @eHoua.
Xumuueckue ceovicmea. 83aumooeucmsue ¢ Hampuem, 2uOpokcuoom uampus, dpomom. Ilpumenenue
(denomna.

Anpaerunpl. MertaHnans (popmanbaerus) W dTaHaub (aneTaidbJeryj]]) Kak HPeICTaBHTEIN
MpeaenbHbIX albIeruaoB. KauecTBeHHbIE peakiuu Ha KapOOHWIBHYIO TPyMIy (peakmus «cepedpsHoro
3epKaia», B3aumoeiicteue ¢ ruapokcuaom menu (1) u ux npumenenue s oOHapyKEHHs TPpeaeTbHbIX
alpJIeTUJAOB B  TPOMBIIUJICHHBIX CTOYHBIX BOJaX. T[OKCHYHOCTh  ajbAerufoB. [IpumMeHeHue
(dopmanberuia 1 amerajibIeruaa.

KapGoHoBbie KHCIOTBL. YKCyCHasi KUCIOTa KaK HPEACTABUTENb MPEAETbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XUMHYECKHE CBOMCTBA (HA MPUMEPE YKCYCHOM KHCIOTBHI): PEAKIMU C METaJIaMH,
OCHOBHBIMU OKCHJaMH, OCHOBAHHMSIMHU MU COJISIMM KaK MOATBEPXKJIEHHWE CXOACTBA C HEOPraHMYECKUMU
kucinotraMu. Peaknus stepudukanyum Kak crnocod moiaydeHus cloxHbIX 3¢upos. [IpumeHenne ykcycHoi
kuciotel. [IpencraBnenue o BeICIINX KapOOHOBBIX KHUCIOTAX.

Crnoxuble >pupbl U kupbl. CroxHble 3(QUpPBl KaK MPOIYKTHl B3aUMOJEHUCTBUS KapOOHOBBIX
KHCIIOT co criupramu. [IpumMeHeHune ciaoXHbIX 3(UPOB B MHUIEBON U MapdrOMEpHON MPOMBIIUIEHHOCTH.
Kupsl kak cioxHbIE 3(PUPHI TIUIEPUHA U BBICIIMX KapOOHOBBIX KUCIOT. PacTUTEnbHBIE U KUBOTHBIE
KUPBI, UX cOoCcTaB. Pacro3HaBaHue pacTUTENBHBIX )KHPOB HAa OCHOBAHHH WX HEMPEIEIHHOTO XapakKTepa.
[Tpumenenue xupoB. ['MAPONHM3 MM OMBIJICHU € KUPOB KaK CIIOCOO MPOMBIIUIEHHOTO MOJIY4YeHUS COJIeH
BBICIINX KapOOHOBBIX KUCIOT. MBLTA KaK COJM BBICHIMX KapOOHOBBIX KUCIOT. MoroII1e CBOICTBAa MbLIA.

VYrnesonsl. Knaccudukanus yriaeBomoB. HaxokaeHue yrieBogoB B mpHpone. [mrokosza Kak
anmpaeruaocupT. bpokenne rmoko3wl. Caxaposa. [ uopoaus caxapossi. Kpaxman u 1memmono3a Kak
Oouonoruyeckue noiauMepsl. XUMUYECKHE CBOMCTBA Kpaxmaja M LEJUII0JI03bl (TUAPOSIN3, KaueCTBEHHAs
peakiusi ¢ HOIOM Ha Kpaxmall U ee NMpUMEeHEeHHe s OOHapyXeHHUs Kpaxmaya B MPOAYKTaxX MHUTAHUSA).
[Tpumenenue u Ouosoruyeckas poyib yrieBoaoB. [loHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha IpHUMeEpe
aIeTaTHOrO BOJIOKHA.

Unentudukanusi OpraHUYecKUX COCAMHEHUH. [ eHemuueckas c6a3b  Medcoy  Klaccamu
opeanudeckux coeouneHuu. TUNBI XUMUYECKUX PEAKINI B OpraHu4ecKol XUMHH.

AmuHokucinorsl M Oenku. CocTaB M HOMEHKJIATypa. AMHUHOKHCIOTHI Kak aM(pOTepHBIE
oprannyeckue coenuHeHus. Ilentunnas cBs3p. buonormueckoe 3HaueHue o-aMHHOKHCIOT. OGmactu
MPUMEHEHUS aMHHOKUCIOT. benku kak mnpuponHbie OuomonmuMepsl. COCTaB W cTpoeHUE OEIKOB.
XuMuueckre cBoWMcTBa O€NKOB: THApPoJW3, JeHaTypaius. OOHapyxkeHue O€JIKOB MpU IOMOIIU
KaueCcTBEHHBIX (1[BeTHBIX) peakiuil. [IpeBpamieHuss OelKOB NUIIM B oOpraHu3Mme. buonormyeckue
GbyHKIMM OeJIKOB.

JdeMoHcTpanuu

OO6pa31ibl OpraHuYeckuX BEIIeCTB U MaTEPUaJIOB.

Monenu MOJIeKyJ1 OpraHUYECKUX BEIECTB.

OTHoOILIEHNE aTTKAaHOB K KUCIO0TaM, I1eJI04aM, paCTBOPY MEepMaHraHaTa Kajius U OpOMHOMN BOJIE.

Mogenun Momnekyn TromosioroB U u3zomepoB. IlomyueHne anerusnaeHa KapOMIHBIM — CIOCOOOM.
BsaumogeiicTBue ameTusieHa ¢ pacTBOpOM MepMaHraHaTa Kaiaus U OpoMHol Bogoi. ['opeHue aneTuneHa.
Pasnokenue kaydyka Mpu HarpeBaHWU M HCIBITAHUE MPOAYKTOB pa3iioxeHus. M3roroienue mopeneit
MOJIEKYJI TOMOJIOTOB U u30oMepoB. [lomyueHnue ameruseHa kapOugHbBIM crocoboMm. B3aumoneiictBue
aleTHJICHa C pacTBOPOM IepMaHTraHata Kaiaus u OpoMHON Bomoil. ['openme anertmnena. Paznoxenue
KaydyKa MpU HarpeBaHUM U UCTIBITAHUE MTPOYKTOB PA3I0KEHUS.

benzon kak pactBoputenb, ropeHue Oenzona. OTHomeHHMe OeH301a K OpOMHON BOJE M PacTBOPY
nepMaHranara kanusi. OKHCJIeHre TOIyoIa.

PacTtBOpeHue B aljeToHe pa3InyHbIX OPraHUYeCKUX BEIECTB.

OO0pas3Iibl MOIOIIIUX U YHCTAIINX CPENICTB.

OO6pa31ibl JIaCTMACC, CHHTETUYECKUX KaydyKOB U CHHTETUYECKUX BOJIOKOH.

JlabGopaTopHbie ONbITHI

W3roroBieHne Mojesneil MOIeKyJl yriIeBOAOPOJ0B U IaJIoreHONpPON3BOIHbIX.

OsnakomiieHue ¢ 00pa3naMu MpoayKTOB HedTenepepaboTKH.

OxkuciieHue »TaHOJNAa OKCHUJAOM Meau. PacTBopeHue riuiepuHa B Bojae. Peakiust riuuepuHa ¢
ruapokcugom menu (II). Xumudeckue cBoiicTBa eHoma.
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[Tonydyenue HsTaHanss OKHUCICHHEM »J3TaHoJa. B3ammopeiicTBue MeraHals (dTaHausg) C aMMHAYHBIM
pactBopoM okcuna cepedpa(l) u ruapokcuna meau(Il).

Oxwucnenne 3TaHais TuIPOKCHIOM MEH.

PacTBOpUMOCTB JKHPOB, J0KA3aTEIbCTBO MX HEMPEIEIbHOI0 XapaKTepa, oMbuIeHHE XUpoB. CpaBHEHUE
CBOMCTB MbUIA M CHHTETHUECKHUX MOIOIIUX CPEJCTB.

BsaumogeiictBue rmoko3bl ¢ ruapokcunom Menau(ll). BzaumopelictBue TIIIOKO3BI € aMMHAuHBIM
pactBopoM okcuma cepedpa(l). BzanmopelictBue caxaposbl ¢ THAPOKCHIOM Kaiblus. B3aumopeiicTeue
KpaxMmajia ¢ uogoM. I'maponus kpaxmana. O3HaKomieHHE ¢ 00pas3laMu MPUPOIHBIX U UCKYCCTBEHHBIX
BOJIOKOH.

[IBeTHbIE peakiuy Ha OENKH.

CaoiicTBa KanpoHa.

IIpakTnuyeckue padoTsl

[TpakTuueckas padota 1. [lomydyeHue 3THIEHA U OMBITHI C HUM.

ITpaktuueckas pabora 2. [ToxyueHue u cBolicTBa KapOOHOBBIX KUCIIOT.

IIpaktnueckas pabota 3. PemeHne sSKcepuMEHTAJBHBIX 3a7ad Ha MOJY4YEHHE M pacro3HaBaHUE
OpPraHNYeCKUX BEIECTB.

[IpakTueckas padota 4. Pacno3HaBaHMe I1acTMacC U BOJIOKOH.

B pe3yabrarte uzyuenus pasaesa yuammuecs 10 kiacca Hayyarcs:

— pacKpbIBaTh Ha IPUMEPAX MOJIOKEHHS TEOPHUH XUMHUUYEecKoro cTpoeHus A.M. byTineposa;

— OOBSICHATh NMPUYMHBI MHOTOOOpa3usi BELIECTB Ha OCHOBE OOIIMX IMpeAcTaBieHUHl 00 WX cocTaBe U
CTPOEHUU;

— MPUMEHSTh IIPaBUJIa CUCTEMATHUYECKONH MEXIYHapOAHOH HOMEHKJIATypbl KaK CPEICTBA pPa3iuyeHUs U
UJEHTU(UKALIUY BELIECTB [10 X COCTaBY U CTPOEHUIO;

— COCTaBJIATh MOJIEKYJIIDHBIE M CTPYKTypHBIE (DOpPMYJIBI OpraHMYECKMX BELIECTB KaK HOCHTEIeH
MHGOPMALUU O CTPOCHUM BELIECTBA, €r0 CBOWCTBAX M IPUHAMIEIKHOCTH K ONPEAEICHHOMY Kiaccy
COCIUHCHUIA;

— XapaKTepu30BaTh OPraHMYECKHE BEIIEeCTBAa IO COCTaBy, CTPOCHUIO U CBOMCTBaM, YCTaHaBIUBATh
MIPUYUHHO-CJIE/ICTBEHHBIE CBSA3H MEXIY JaHHBIMU XapaKTEPHUCTUKAMU BEIIECTBA;

— MPUBOJIUTh TNPUMEPHl XUMHYECKUX PpEAKLIMH, pPacKpBIBAIOIIMX XapaKTEpHbIE CBOMCTBA TUIUYHBIX
MPEICTaBUTEINCH KJIACCOB OPraHWYECKUX BEUIECTB C IENBI0 UX MACHTH(GHUKAIMN U 00bSICHEHHS 00JacTH
IIPUMEH EHUS;

— MCIOJIb30BAaTh 3HAHHUS O COCTAaBE, CTPOCHHHM M XHMHUYECKHX CBOWCTBaX BEIIECTB ISl 0€30MacHOro
MIPUMEHEHUS B ITPAKTUYECKOH 1eATeIbHOCTH;

— NPUBOAUTH MPUMEpPbI NPAKTUUYECKOTO HCII0JIb30BaHUsI POJYKTOB NepepaboTku He(TH M MPHUPOIHOrO
ra3a, BBICOKOMOJIEKYJSIPHBIX COEIMHEHHH (MONMITHIIEHA, CHHTETHMYECKOro Kaydyka, aleTaTHOTro
BOJIOKHA);

— MIPOBOJUTH ONBITHI MO PACIO3HABAHUIO OPraHUMYECKHUX BEIIECTB: TIJIMLEPUHA, YKCYCHOW KHCIOTHI,
HENpeeNIbHbBIX KU POB, INIIOKO3bl, KpaxMalia, 0€JIKOB — B COCTAaBE MUILEBBIX MPOAYKTOB U KOCMETUYECKUX
CpEICTB;

— BJIQJIETh IPaBUJIAMM M IIpueMaMH 0e30macHOil paboThl ¢ XMMUYECKMMHU BELIECTBAMU U J1TAOOPATOPHBIM
000pyZOBaHUEM;

— OCYILECTBJISITh MOMCK XMMHUYECKOH HMH(OpManMM IO Ha3BaHUAM, UIAECHTH(PHUKATOpaM, CTPYKTYPHBIM
(hopmyIitam BeIIeCTB;

— KPUTUYECKH OL[EHUBATh M HUHTEPIPETUPOBATH XUMHUYECKYI0 HH(POPMAIUIO, COJIEpPKALIYIOCS B
COOOIICHUSAX CPEACTB MaccoBoi MH(popManuu, pecypcax MHTepHeTa, HayYHO-TOMYJISPHBIX CTAaThAX C
TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIE€JISIX BBIABICHHUS OIIMOOYHBIX CYXACHUH U
(dbopMupoBaHUs COOCTBEHHOW MO3UINH;

— MPEICTaBIAT IyTH PELICHUS TJI00aTbHBIX MPOOJIEM, CTOSIIUX MEPE]] YEIOBEUECTBOM: IKOJOTMUECKHUX,
SHEPreTUYECKUX, CBIPhEBBIX, U POJIb XMMHUHU B PEIIEHUU 3TUX MPOOIIEM.

B pesynomame usyuenusa pazoena yuawueca 10 knacca noayuam 603M0MHCHOCH b HAYUUM bCA:

— UWITIOCMPUPOBAMb HA NPUMEPAX CMAHOBNEHUE U I60JIOYUI0 OP2AHUYECKOU XUMUU KAK HAYKU Ha
PA3TUYHBIX UCOPUYECKUX IMANAX ee PA3GUMUSL,
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— UCNOIL3068ANb MEMOObl HAYYHO20 NO3HAHUA npu 6blNOJIHEHUU NPOEKNIOE U y'{€5H0-uCCJZ€006am€JZbCKMX
3a0ay4 no U3y4€eruro CGOZZCWLG, cnocobos NnoJIy4YeHus u pacno3Haeanusl OpeaHudecKux eewyecmae;

—ycmarnaeiaueanib ce€Hemu4ecKyro Ce:3b Meofcdy Kiaccamu opcaHu4decKkux eeujecme 0151 000CHOBAHUA
l’lpl/lHLﬂ/ll’lMaJleOlZ B03MOIUCHOCMU NOJIYYEHUA OPSAHUUECKUX COeOUHEeHUTl 3a0aHH020 COCMABA U CmpoOerus,

11 KJIACC. 34 YACA

Baok 1. Teopernueckue ocCHOBBI XuMuH. 31 yac.
Paznen 1. Teopernueckue ocHOBbI XumMuu. 31 yac.
OcCHOBHBIE cOlEP)KATEIBHBIE JTUHUU.

Crtpoenue BemectBa. CoOBpeMEHHas MOJENb CTPOCHHUs aToMa. OJEKTPOHHAs KOH(HUTyparus
atoma. OcHogHoe u 6030ydicoenHble cocmosiHus amomos. Knaccupukanus XUMAYECKHX dJIEMEHTOB (S-, P,
d-snemenTs). OCOOEHHOCTH CTPOEHMS SHEPreTHUYecKuX ypoBHeH atomoB d-anemeHTOB. [lepuonnyeckas
cucreMa xuMnueckux anemeHToB .M. MenneneeBa. @usnueckuii cmpicn [lepuonnveckoro 3akona JI.1.
MenneneeBa. [IpuumHBl M 3aKOHOMEPHOCTH H3MEHEHHs CBOWCTB 3JIEMEHTOB U HX COEJUHEHUU IO
IepuosaM M rpynnam. OJIEKTPOHHAsl MpUpOoJa XMMHMUYECKOW CBSI3U. DJIEKTPOOTPULATENBHOCTb. BUibl
XMUMHMYECKOM CBSI3M (KOBaJ€HTHAas, WOHHAS, METAJUIMUECKas, BOJOPOJHAs) M MEXaHU3MBbl €€
obpasoBanus. Kpucmannuueckue u amopnuvle sewecmsa. Tunvl Kpucmaniuieckux peulemox (amomuas,
MONEKYIAPHAS, UOHHAS, MEemAalIuyecKads). 3asucumocms @uauieckux ceoucms eeujecmsa om mund
Kpucmannuieckou peutemxuy. IIpuarHbI MHOTOOOpa3us BEIIECTB.

XuMHYeCKHe peakuuu. ['oMOoreHHble U TereporeHHnle peakiuu. CKOpOCTh peakuuu, ee
3aBUCHUMOCTb OT Pa3JIMYHBIX (PaKTOPOB: MIPUPOJIBI PEArUPYIOLINX BELIECTB, KOHLIEHTPALIUU pearupyomux
BEIIECTB, TEMIEpaTyphl, IUIOMIAJUM PEaKIUOHHON IOBEPXHOCTH, HaJIW4Us KaTainuzatopa. Poub
KaTaJau3aTopoB B IMPHUPOAE M HPOMBIIIJIEHHOM Ipou3BojacTBe. OOpaTUMOCTh peakiuil. Xumuueckoe
paBHOBECHE M €ro CMEIICHWE IMOJA JSHCTBHEM pPa3IM4YHBIX (PaKTOPOB (KOHIICHTpAIUS PEareHTOB WIIH
MPOJAYKTOB pEAKLMH, JaBJICHHE, TeMIepaTypa) AJid CO3/JaHHS ONTUMAJbHBIX YCJIOBHH NpOTEKaHUs
XUMHUYECKUX MPOILecCcoB. Jucnepcuvie cucmemvl. [lonamue o xonnoudax (301u, eenu). Hcmunnvie
pacmeopul. Peakiiun B pacTBOpax 3JIEKTPOJIMTOB. pH pacTBOpa Kak IMOKa3aTeidb KUCIOTHOCTU CpEIlbl.
I'unponus comeil. 3HaueHuWe TruApoian3a B OHOJIOTHYECKHMX OOMEHHBIX Mpolieccax. OKUCIUTENbHO-
BOCCTAHOBUTENIbHbIE pEAKIUU B NPUPOJE, IMPOU3BOJACTBEHHBIX MpOILECCaX U >KU3HEAEATEIbHOCTU
oprann3moB. OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA MPOCTBIX BELIECTB — METAJIJIOB TJIABHBIX U
OOOYHBIX MOArpyNHN (Meab, jKEJe30) U HEMETAJUIOB: BOJOPOJAA, KHCIOPOJAa, TajoreHoB, Cepbl, a30Ta,
doctopa, yrinepona, kpemuus. Koppo3usi MeTamioB: BUIBI KOPPO3UH, CIIOCOOBI 3aIIMTHI METAJUIOB OT
KOPPO3HH. DIeKmpoau3 pacmeopos u pacniaeos. llpumenenue snekmpoauza 6 npoMulUae HHOCMU.

B pe3yabrarte udyuenus pasaesa ydyamuecs 11 kiacca Haydarces:

— noHuMaTh ¢usznyeckuii cmuica Ilepuoanueckoro 3akona J[.M1. MenneneeBa u Ha ero OCHOBE OOBSCHATD
3aBUCHUMOCTb CBOMCTB XHMHYECKHX 3JIEMEHTOB U OOpa30BaHHBIX HMMH BEIIECTB OT 3JIEKTPOHHOIO
CTPOEHHUS aTOMOB;

— IPUBOJIUTh TNPUMEPbl XUMHYECKUX PEAKLMH, pPacKpbIBAIOIIMX XapaKTEpHbIE CBOMCTBA TUIUYHBIX
MpeJCTaBUTENIeH KJIaCCOB OPraHMYeCKHUX BEIIECTB C IENbI0 MX UACHTU(PHUKAUU U 00BSICHEHUs! 00JacTu
MIPUMEHEHUS;

— IPOrHO3UPOBATh BO3MOYKHOCTh IPOTEKaHUs XUMHUYECKUX pEaKIUid Ha OCHOBE 3HAHMM O TUIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB U UX PEAKIIMOHHOM CIIOCOOHOCTH;

— BJIaJIeTh IpaBUJIaMU U IIpHeMaMH 0€30MacHoil paboThl C XMMHUUYECKUMHU BEIIECTBAMU U JJAOOPATOPHBIM
000pyIOBaHUEM;

— YCTaHaBJIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHYECKOM PEaKIMU U CMEIIEHUS XUMUYECKOr0 PaBHOBECHUS
OT Pa3NIUYHBIX (AKTOPOB C ILEIbIO ONPENETCHUS OINTHMAJIbHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHX
MPOLIECCOB;

— MPUBOJIUTH IPUMEPHI THIPOJIN3a COJIeH B MOBCEAHEBHON KU3HU UETIOBEKA;

— MPUBOJIUTH HPHUMEPHI OKHCIUTENbHO-BOCCTAHOBUTENIBHBIX PEAaKIMil B MpUpOJE, MPOU3BOJICTBEHHBIX
mporieccax 1 )KU3HeAesTeIbHOCTH OPraHu3MOB;

— MPUBOJIUTH NIPUMEPBI XUMUYECKUX PEaKLUM, PacKphIBAIOLIMX OOIME XMMUYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — METAJIJIOB U HEMETAJLIOB.

B pezynomame usyuenus pasoena yuawgueca 11 knacca noayuam 603M0HCHOCH b HAYUUMBCA:
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— UCNONIL308AMb MEMOObl HAYYHO20 NO3HAHUA NPU GLINOIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008amMeNbCKUX
3a0ay no u3yueHuIo C80UCM8, CROCoO08 NOIYYeHUS U PACNO3HABAHUS OP2AHUYECKUX 8eUieCTNE;

— 00BACHAMb  NPUPOOY U CHOCOOBL  0OPA30BAHUS XUMUHECKOU CBA3U. KOBANECHMHOU (NOJAPHOI,
HEeNoNAPHOLL), UOHHOU, MEMALIUYECKOU, B00OPOOHOU — C Yelblo ONpedeseHusi XUMUYECKOU aKmueHoCmu
sewecms;

Baok 2. XumMus ¥ )KU3Hb.

Pa3gesn 2. XuMuA 4 )KU3Hb. 3 4yaca

OcHOBHbIE COJIep)KATETbHbBIC JTUHUH.

Hayunbie MeTonmsl mo3HaHUS B XuMUU. HMcrounukm xumudeckod wuHpopmaruu. [lowmck
uHpopManuu 1O Ha3BaHUsAM, HUJEHTU(UKATOpaM, CTPYKTYpHbIM ¢opmynam. MonenupoBanue
XUMHUYECKUX MPOIIECCOB U SIBICHUMN, XUMUYECKUL AHAIU3 U CUHMEe3 KaK METOJIbl HAyYHOT O TIO3HAHUSI.

Xumus u 3a0poBbe. JlekapcTBa, (epMEHTHI, BUTAMUHBI, TOPMOHBI, MHUHEPAJbHBIC BOJIBI.
[IpoGnemsl, cBsI3aHHBIC ¢ MPUMEHEHHUEM JICKAPCTBEHHBIX MpenapaToB. BpenHbie MPUBBIYKUA U (PaKTOPHI,
paspyliaromye 310poBbe (KypeHHe, yHoTpeOJieHHe alIkorojs, HapkomaHus). PanuoHansHOe
nutanue. [luwesvie 0obasku. OcHoBbl NUUEBOU XUMUMU.

XvuMHsT B TIOBCEIHEBHOW KW3HU. Momwimue W 4gucTamue cpencrsa. Cpedcmea 6opvbul ¢
ObLIMOBLIMU  HACEKOMBIMU. penenleHmol, uHcekmuyuosl. CpencTsa JUYHOW TUTHEHBI U KOCMETHKHU.
[TpaBuia Ge3onacHOl pabOThI ¢ €NKUMH, TOPIOYUMHU U TOKCHUHBIMH BEUIECTBAMH, CPEICTBAMH OBITOBOU
XUMUU.

XUMHS U CelNbCKOE XO03iiCTBO. MUHepalbHble U OpraHnuyeckue ynoopeHus. CpeacTBa 3allUThI
pacTeHui.

Xumusi W sHepretuka. [IpupoaHble MCTOYHUKHU YrieBoAOpoAoB. [IpHUpOaHBII M TOMYTHBIN
He(TAHOU Ta3bl, X CcOCTaB W wucnoib3oBanue. CoctaB HepTH U ee mepepaborka. HedrenpoaykTsl.
OxranoBoe ymcio 6ensnHa. OxpaHa OKpyKarllel cpenbl npu HedrenepepadoTKe U TPAHCTOPTHPOBKE
HeTENPOAYKTOB. AIbTEePHATUBHBIEC HCTOYHUKH SHEPrUu.

Xumus B crpoutensctBe. Llement. beron. [logbop onTuManbHBIX CTPOMTENBHBIX MaTEpUAIOB B
MPAKTUYECKOM eI TEIHHOCTH YETIOBEKa.

XuMUS ¥ 9KOJIOTHS. XUMHUYECKOE 3arps3sHEHUE OKPYKAIOIIEH cpenbl U ero mocienctsus. Oxpana
ruapochepsl, TOYBbL, aTMOCPepbl, (HIopbl U (hayHBI OT XUMUYECKOT0 3arps3HEHNUS.

B pe3yabrare nzyuenus pasjaesa yyamuecs 11 kiacca Hayuarces:

— pacKphIBaTh Ha MPUMEpaxX poJib XUMHUHU B (OPMHPOBAHUU COBPEMEHHOW HAyYHOW KapTUHBI MHUpA U B
MPAKTUYECKOM eI TEIbHOCTH YEJIOBEKa;

— IGMOHCTPUPOBATH Ha TIPUMEPAX B3aUMOCBSI3b MEXKY XUMHEH U IPYTUMHU €CTECTBCHHBIMU HayKaMH;

— MPOBOJIUTH PAcCUeThl HA HAXOXKIEHUE MOJEKYJIIpHONU (GOPMYJIIbl YIIIEBOAOPOA MO MPOAYKTAM CTOpaHUs
U TI0 €r0 OTHOCUTEIHHON TNIOTHOCTH U MaCCOBBIM JIOJISIM AJIEMEHTOB, BXOAIIUX B €r0 COCTaB;

— BJIaJIETh MpaBWIaMH O€30MAaCHOT0 OOpalleHUs C €IKHUMH, TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH,
cpencTBamMu ObITOBOW XUMUMU;

— KPUTUYECKH OLEHUBATh M HMHTEPIPETUPOBATh XUMHYECKYI0 HWH(POPMALIUIO, COACPKAIIYIOCS B
COOOIIEHUSIX CPEACTB MaccoBOi HH(popmanuu, pecypcax MHTepHeTa, HAYYHO-TOMYISAPHBIX CTaThSIX C
TOYKU 3PEHHS] ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIENIAX BBISBICHHUS OIIMOOYHBIX CYKACHHH U
(dbopMupoBaHUs COOCTBEHHOW MO3UIUH;

— MPEACTABJIATH MyTH PEHICHUS T100ATBHBIX MPOOJIEM, CTOSIINUX Mepe YeTOBEUECTBOM: IKOJOTUIECKHUX,
YHEPreTUYECKUX, CHIPhEBHIX, U POJIb XUMUH B PEUICHUU ITUX TTPOOIIEM.

B pezynvmame usyuenus pazoena yuauwjuecs noayuam 603MOHCHOCHb HAYUUMbCA:

— UCNONIL308AMb MEMOObL HAYYHO20 NO3HAHUS NPU GbLINOIHEHUU NPOEKMO8 U YUeOHO -UCCIe008amMeNbCKUX
3a0a4 No U3yYeHUr C8OUCMS, CHOCOD08 NOIYYEHUS U PACNO3HABAHUSL OPSAHUYECKUX 8EUYeCmE;

— YCMAaHasmueams 83auMoCesa3u mMexncoy Gaxkmamu u meopueil, NPUYUHOU U Cle0CmeueM Npu aHau3e
npOOIeMHBIX CUMYAYUli U 000CHOBAHUU NPUHUMAEMBIX PeUleHUll HA OCHO8E XUMUYECKUX 3HAHULL



TEMATHYECKOE IINIAHUPOBAHME C OIPEJEJEHAEM OCHOBHBIX BUJIOB YYEFHOM JIEATEJIBHOCTH YYAILIIUXCS

HaumenoBanue Komn Copepxanue yueOHOro npeamera OcHoBHBIE BU/IbI YUE€OHOU IESATEIIbHOCTH yUaLTUXCS
paszienoB, TeM "e(C)TB
qacoB
10 kaacc. 34 yaca
Baok 1. OcHOBBI OPraHM4ecKOil XM MUH
Paznen 1. OchoBbl | 34 | Teopusst crTpoeHust opraHuueckux coeauHeHuil. [Ipupoma | OObACHATH,  HOUYEMYy  OpPraHMUYECKYI0  XHMHIO
OpraHUY€eCKOn XUMHYECKUX CBS3EH. BBIICIUIN B OTAEIBHBIA pa3fen XuMuu. Paznnuath
XUMUH. [Ipeamer opranudeckoit xumuu. Teopuss XMMHYECKOTO | OCHOBHBIE THUIIBI YIJIEPOJHOIO CKEJIeTa, TOMOJIOTH U

CTPOEHUSI OPraHUYECKUX BEILECTB.
OCHOBHBIE TOJIOKEHUST TEOPUU XUMUYECKOI'O CTPOCHUS
opranuydeckux coeauHennit A.M. bytieposa.

CocTosiHME 3JEKTPOHOB B aToMe. OJIGKTPOHHAs IMpUpojaa
XUMUYECKUX CBSI3€H B OPraHUYECKUX COCAUHEHUSX.
Knaccuduxanus coennHeHN OpraHuIecKuX.
JdemoncTpanuu. O0pa3ipl  OpraHMYECKUX  BEIIECTB U
MarepuaiioB. MoJenu MOJIEKYJT OpraHUYECKUX BEIIECTB.
YraeBogopoasl.

ONEeKTpOHHOE U MPOCTPAHCTBEHHOE CTPOECHHME AJIKAHOB.
I'oMon0oru 1 U30MephI AITKAHOB.

MeraH — npeAcTaBUTENDb AJIKAHOB.

JdemoncTpanuu. OTHOIIEHHE  aJKAaHOB K  KHCIOTaM,
IeJIoYaM pacTBOPY MepMaHraHarta Kaiusi 1 OpOMHOM BOJIE.
JlabopaTopHblii OnbIT. M3roToBieHHE MOIENE MOJIEKYJ
YTJI€BOA0PO/IOB.

[uknoankaHbl- CTPOEHHE K HOMEHKJIarypa. l'omonoru u
nzomepsl. Crienuduka CBOUCTB.

HenpenenbHsle yriieBogopoasl. AJKEHbBI: CTPOEHUE MOJIEKY I,
TOMOJIOTHUS U U30MEPUS

AJIKaEHBI.

AIETUJIEH U €ro TOMOJIOTH.

JdemoHcTpanuu. Moaenu MOJIEKYJI TOMOJIOTOB M HW30MEPOB.
[Tonyuenue aleTHIICHA KapOuTHBIM CIIOCOOOM.

nzoMepsl. Onpeneniarb NPUHAUIEKHOCTh BELIECTBA K
TOMY HJIM MHOMY KJIACCy MO CTPYKTypHOU (opMyIne u
MPUHLUIBI KIaccupukauuu coequHeHuil. OObsACHATh
CTPOEHHE MOJIEKYJ] ajkaHOB. OTIMYaTh FOMOJIOTU OT
n3oMepoB. Ha3zpiBaTh askaHbl IO MEXKIYHAPOJHOU
HOMeHKJaType. COCTaBIATh YpaBHEHHsSI XUMHUYECKHX
peakiui, XapakTeprU3yr X XUMHYECKUE CBOMCTBA U
nosyueHue Metana. Ha3piBaTh 00J1aCTH IPUMEHEHMUS.
Pemate pacuérHple 3agayd Ha BBIBOX (POPMYIIBI
OpPraHMYECKOro BEIIECTBA.

OOBSCHATL  CTPOEHHE MOJIEKYJ]  LHKJIOAJIKaHOB.
Otmnuate romosoru oOT wu3oMepoB. HaszeiBath 1O
MEXIYHapOIHON HOMEHKJIAType. CocraBnsth

YPaBHEHMS XUMHUYECKUX PEAKIUI IPUCOEANHECHUSI.

OOBACHATH NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIBI
STUJICHA HA OCHOBE MPEACTABICHUN O TMOPUIU3ALINU.
N300paxath CTPYKTypHbIE (QOpPMYJbl aJKEHOB U UX
M30MEpPOB, HA3bIBATh AJIKEHBbl IO MEXIYyHAPOJAHOU

HOMEHKJIaType, COCTaBJATH  (OpPMYyJbl IO  HUX
Ha3BaHUSM.
CocTaBisATh  ypaBHEHUS  XUMHUYECKHX  pEaKIHi,

XapaKTEPU3YIOIIMX XUMHUYECKHUE CBOMCTBA AJIKEHOB.
ITory4aTs >THIIEH.
OOBACHATP NTPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI




BzaumopeiictBue areTuiieHa C PpacTBOPOM II€pMaHTraHara
Kanus 1 OpoMHON Bopou. ['openue anerusieHa. Pazmoxenue
Kaydyka Tpd HarpeBaHWM W HUCHOBITAHHE MPOIYKTOB
paszioxeHus. 3HaKOMCTBO € 00pa3llaMH KayqyKoB.

Benson u ero romonioru. CBoiicTBa O€H30/1a U €r0 TOMOJIOTOB.
Tonyon. Hzomepus samecmumeneil.

JdemoncTpanun. beHson  kak  pacrBoputens. ['openue
Oen3ona. OTHOmIeHWe OeH305la K OpOMHOW BOJIE U PacTBOPY
nepMaHranara kajuus. OKMciIeHue TOIyoa.

[Tpupogusie HMCTOYHMKH  yriaeBogoponoB. IlepepaboTka
Hedtu. JlaGoparopHuslii onbIT. O3HAKOMIIEHHE ¢ 00pa3amMu
NPOAYKTOB HedTenepepaboTku

Kucnoponconepxanye opraHM4ecKue BeecTBa.
OnHOAaTOMHBIE NPEETbHBIE CIIUPTHI.
Ilonyyenue, XUMHUYECKHE CBOHCTBA U
OJIHOATOMHBIX IPEEIbHbIX CIIUPTOB.
MHOroaToMHbI€ CIIUPTHI.

DEeHOITBI U ApOMATHYECKUE CITUPTHI.
JlabopaTopubie onbITbl. OKHUCIEHHE 3TaHOJNA OKCHUIIOM
meau (IT). PactBopenue rimiepuHa B BOAE U PEaKLMs €ro C
ruapokcunom Menu (I1). Xumuueckue cBoiicTBa peHona.
KapOonunbHble CcOEAMHEHUS — albJErUibl U KETOHBI
CaoiicTBa 1 MpUMEHEHHE alibAeru10B. KapOOHOBBIE KHCIOTHI.

IIPUMEHEHU €

XUMHUYECKHE CBOMCTBA M MPUMEHEHHE OJIHOOCHOBHBIX
MpeebHBIX KaPOOHOBBIX KUCIIOT.
JlemoncTpanuu. PactBopeHne B alleTOHE  Pa3IUIHBIX

OpPraHUYEeCKUX BEIECTB.
JlaGopatopHble omnbIThl. OKUCICHHE METaHANsd (dTaHAJsA)
okcugoM cepeopa(l). Oxucienne MeTaHaId (dTaHASA)
runpokcusiom menu (I1)

CrnoxxHbIe d(DUPBI.

Kupel. Moromue cpencraa.

demoncTpamuu. O6pa3ipl MOIOMINX W YUCTSAIIUX CPEICTB.
JlabopatopHbie onbIThI. PacTBOpHMOCTB AKUPOB,
JIOKA3aTEeJIbCTBO MX HENPEIENbHOIO XapaKTepa, OMBLICHHE

ankaaueHoB. M300paxkaTh CTPYKTYpHBIE (HOPMYIIBI

U30MEpPOB,  Ha3bIBAThH 10  MEXIYyHApOAHOU
HOMEHKJIaType, COCTaBJATh (OpMYyJNbl MO  HUX
Ha3BaHUSM.
CocTaBisATh  ypaBHEHMS  XUMHUYECKMX  PEaKIHi
aJIKaJMCHOB.

OOBACHATH SP-THOPUIN3ALUI0 U HPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJIbI alleTUJIeHa, Ha3bIBaTh TOMOJOTH
alleTWJIeHa 10  MEXAYHapoJHOW HOMEHKJIATYpe,
COCTaBJISITh YPAaBHEHMsI PEAaKLMH, XapaKTepU3YHOLIUX
XMUMHUYECKHE CBOMCTBA M IIOJIyY€HHE al[€THJICHA.
HazpBath  oOnactu  npumeHeHus.  OOBSACHATH
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE  CTPOEHUE
MOJIEKYJIbI OeH3071a.

N300pakath cTpyKTypHYIO (hopmyiry OeH30I1a
OOBbsACHATh, KakK cBOWCTBA O€H3071a OO0YCIOBIICHBI
CTPOEHUEM €0 MOJIEKYJIbI.

CocTaBnsTh ypaBHEHUSI peaklui, XapaKTepU3YIOIINX
XUMHUYECKHE CBOWCTBA OEH30J1a U €ro MOJIy4YeHHE.

XapakTepu3oBaTb COCTaB MPUPOJHOTO Ta3a |
MOMYTHBIX HEPTIHBIX T'a30B.
XapakTepru3oBaTh CIOCOOBI TIepepaboTKu  HEePTH.

OOBsACHATH OTIMYME OCH3MHA MPSMON MEpPEroHKU OT
KpEeKUHT - 6eH3nHa. HazpiBaTh 001acTu mpuMeHeHus

N3o6paxkath  o0myo  GopMysly  OZHOATOMHBIX
npenenbHbIX  cupToB.  OOBIACHATE  00pa3oBaHHE
BOJIOPOZHON CBSI3W M €€ BIMSHHE Ha (U3NIECKHE
cpoiictBa. CocTaBisiTh  CTPYKTypHBIE  (OPMYJIBI

M30MEpOB, Ha3bIBaTh CIUPTHI . COCTaBIATh YpaBHEHUS
peaKiui, XapakTepU3yIOIIMX CBOWCTBA CIUPTOB U UX
mpUMEHEeHue. XapakTepu3oBaTh (U3HUOIOTHUECKOE
JIeHCTBHE METaHOJIa U ATaHOJIA.

CocrtaBnsath (OpMyJIbI MHOTOATOMHBIX CIIMPTOB, HUX
MPUMEHATh U MPOBOJUTH KaYECTBEHHYIO PEAKIMIO Ha
MHOroaToMHble  cnupTel.  HaspiBath  obOsactu




)KupoB. CpaBHEHHE CBOWMCTB
MOIOIIIUX CPENICTB
VYraesoasl. ['moko3a. Onurocaxapuasl. Caxaposa.

[Tomacaxapunsl. Kpaxman. Iemmono3sa.

MbIJIa M CHHTCTHYCCKHX

JlabopaTopHble onbIThl. CBOMCTBA TJIFOKO3bI KakK
aNbAETUIOCTIAPTA. BzauMmonelictBue caxapossl c
TUAPOKCUIIOM  Kajblus. IlpuroroBiieHHe KpaxmajabHOTO

KJIEMCTEepa U B3aUMOJEHUCTBUE C HomoM. ['uaponus kpaxmana.
O3HakoMJICHHE C 00pas3liaMu TMPUPOIHBIX U MCKYCCTBEHHBIX
BOJIOKOH.

A3zoTcojiepKaniue opraHmn4eckue BelecTra.

AMUHEL.
AMHUHOKUCIIOTHL. benku.
AzoTconepxaliue reTepOIIMKINYECKHU e COEIUHEHNUA.

HyknenHoBbI€ KUCIOTHI.

JlabopaTopHblii onbIT. [[BeTHBIE peakiiny Ha OeTKU

XUMHUS TOTTUMEPOB.

Cuntetnueckue mosmMepbl. KoHIEHCAIIMOHHBIE TTOJIHMMEPHI.
Ilenomnactel.

Opranunueckasi XuMHsi, Y€JIOBEK U MPUPOJA.
JdemoncTpamuu. OOpa3npsl  11acTMacce,
Kay4yKOB U CHHTETHYECKHX BOJIOKOH.
JlabopaTopHblii onbIT. CBOICTBA KallpoHa.

CHHTCTUYCCKUX

IPUMEHCHUS
OOBSICHATH  3aBHCUMOCTh  CBOMCTB  ¢eHONa  OT
CTPOCHHUSI MOJIEKYJIbl, B3aUMHOE BIIMSHHE aTOMOB B
MoJieKyine Ha mnpumepe QeHona. CocTaBisATh
YPaBHEHUS pEAKIUI, XapaKTepU3YIOIIUX XUMHUUYECKUE
CBOICTBA M NPUMEHEHHE (EeHOIa.

CocraBnaTe (OpMysabl H30MEpPOB U TOMOJIOI'OB
anpJeTUJIOB M HA3bIBaTh HMX 10 MEXKIyHApOIHOM
HOMeHKIaType. [IpoBoanTh KauecTBEHHbIE PEAKLUU
Ha anpaeruapl. CoCTaBJIAT ypaBHEHMs peakiuil,

XApaKTepU3YIOIIUX CBOMCTBA H IIPUMEHEHUE
aJbJIETU0B.

CocraBnsath (opMysabl H30MEpPOB U TOMOJIOI'OB
KapOOHOBBIX  KHCJIOT W  Has3plBaTh HX IO
MEXKYHAapOIHOU HOMEHKJIAType. CocraBnArtb

YpaBHEHHUSI PpEaKIMi, XapaKTEepU3yIOIIMX CBOWCTBA
KapOoOHOBBIX KuCIOT. [lomyyaTb U HOpUMEHATH
YKCYCHYIO KHCIIOTYy. Ha3piBaTh 007acTH MpUMEHEHHS
CocTaBnsATh ypaBHEHHsS peakUUid STepuPHUKALUH.
OOBACHATH OMOJOTMYECKYIO POJIb KUPOB. CobroaaTh
npaBuia 0e30MacHOro OOpaleHus CO CpeaCcTBaMHU
ObiToBOM xuMmuM. HaspiBaTh 00JacTM NpUMEHEHHUS
3¢upoB.

OOBSCHATE  OMOJOrMYECKYI0  pOJIb  TJIOKO3BIL.
[TpakTuecku qoKa3bIBaTh HaIMUUE (YHKIMOHAIBHBIX
IPYIII B MOJIEKYJIE [JIIOKO3BI.

HazpiBaTh o0nacTh  HPUMEHEHHUS caxaposbl.
CocTaBiATh ypaBHEHUS PEAKLUN, XapaKTEPHU3YIOLIUX
cBoiicTBa caxapo3bl. COCTaBIATh YpaBHEHUS peaKLUi
TUIpONIN3a Kpaxmaia u IIOJINKOHJ€HCALIUH
MOHOcaxapui0B. IIpoBoaUTh KaUECTBEHHYIO PEAKIIHIO
Ha Kpaxmaia. HaspBaTh o00JacTH NpUMEHEHUS
YTJIEBOZOB.

CocraBnsaTh YpaBHEHUS
XapaKTEepU3yIOLIUX CBOWCTBA AMUHOB.

peakiuu,




OOBSICHATH 3aBUCUMOCTb CBOMCTB aMUHOKHCIOT OT
cTpoeHus: uX (yHKIHMOHANBHBIX Tpymni. Ha3seBaTh
AMUHOKHCIIOTBI ¥ COCTaBJISITh YPaBHEHUS PEAKIIHH,
XapaKTepU3yIOIINX UX CBOMCTBA.

OOBsACHATH OWOJIOTUYECKYIO pOJb OENKOB M UX
IpeBpalleHuid B opraHusme. [IpoBoauTh 1BETHBIE
peaxiuu Ha OesKu.

3anuceiBaTh YpPaBHEHUS PEAKIUH TOJUMEpPHU3AIIHH.
3anucelBaTh YpPaBHEHUS PEAKIMIl MOJIMKOHJIEH Calluu.
PacniozHaBaTh opraHMyeckue BEIIECTBA, MCIOJIb3Ys

KauecTBeHHble  peakuuu.  HaspBatb  oOnactu
MIPUMEHEHUS TOJIMMEPOB
Uroro 34
11 kaacc. 34 yaca
baok 1. Teopernueckue ocHOBBI xumuu. 31 yac
Paznen 1. 31 | Crpoenue BEIIECTBA. [Tepuonuueckas cucrtema. | [lepeuuncusare Ba)KHEH N E XapaKTepU CTUKU
Teopetnueckue DNeKTpOHHBIE KOHPUTYPALIHH. XHUMHYECKOTO DJIEMEHTA. 3alHChIBaTh TpauuecKue

OCHOBbI XUMHH

[leproanyeckuii 3aKoH.

[IprunHBI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB HJIEMEHTOB
Y UX COCIMHEHUM MO0 epruoaaM U rpymnmnam

Bunel xumuueckoil cBs3u. VlOHHas M KOBaJEHTHas CBA3b.
Merannuueckas cBsi3b. BogopoaHas cBA3b.

Kpucrammueckue pemeTky.

[TpryuHBI MHOT 000 Pa3Hsl BEIIECTB.

JdemoncTpanuu. Moaenu HOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX
U  METaJUIMYECKUX KPUCTAIIMYECKUX pemeérok. Mogaenu
MOJIEKYJI H30MEPOB U TOMOJIOT OB
Knaccupukamms XUMHUYECKUX
XUMUYECKUX peakiuil. Kartamms.
XUMHUYECKOE PAaBHOBECUE U YCIIOBUS €0 CMEILIECHHUS.
JdeMoncTpanuu. Pa3MuHbie TUIBI XUMHUYECKHUX PEAKIIUH,
BHUJICOONBITHI 10 OPraHUYECKOU XUMHH.
JlabopatopHbiii  onbIT. 3yueHue BiIMSHUS
($aKkTOpPOB Ha CKOPOCTh XUMHUYECKUX PEAKITI
JlucniepcHble CHCTEMBI.

peaKuui. CkopocTh

Pa3siIM4HbIX

ANEKTpPOHHBIE  (opMmyIbl §-, p-u  d-2JEMEHTOB.
XapakTepus3oBaTh 0COOEHHOCTH CTPOCHHUS
SHEpreTMYeckux ypoBHed aromax. CocTaBisiTh
rpadudecKkie DIIEKTPOHHBIE (OPMYJBI, a Takke
XapakTepu30BaTh MPUYMHBI W  3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB AJIIEMEHTOB

OOBsACHATH MeXaHU3M 00pa30BaHUs HOHHOM U
KOBAJICHTHOM CBSI3U U OCOOEHHOCTH (DU3UYECKUX
CBOMCTB MOHHBIX U KOBAJIEHTHBIX COCAMHEHU.
OOBsICHATP ~ MEXaHHW3M  00pa3OBaHHUSI  CBSI3EH.
OOBSICHATH 3aBUCUMOCTh CBOWCTB BEILECTBA OT TUIIA
€ro KpuCcTauiMueckoil peméTku. OObACHATh NPUUHHBI
MHOro00Opasus BemlecTB. llepeuncnsaTh mpU3HAKH, 1O
KOTOPBIM  KJIacCU(PUIHUPYIOT XUMHUECKUE PEAKIUU.
CocTaBisiTh  ypaBHEHHS  XMMHYECKHX  pEaKIIHi,
OTHOCSIIIUXCS K omnpenenéHHoMy Tuiy. OOBSICHSITH
BIIMSHAE  pa3NUYHBIX (AKTOPOB HA  CKOPOCTh
XUMHUYECKON Peakiim, a TAaK)Ke 3HaYCHUE TPUMEHEHUS




CnocoObl BbIpa)XK€HUs1 KOHLEHTpALUU PacTBOPOB.
I'uponus opraHuyecKuX U HEOPraHUUYECKUX COECIMHEHUM.
JlabopatopHble onbIThl. ONpeneeHne peakuuu Cpeasbl
YHUBEpCAIbHBIM MHAUKAaTOpoM. ['mapomus comeli. Kopposus
METAJIJIOB U €€ MpeAynpexaeHue. DIEKTPOIH3.
OKHCIIMTETbHO-BOCCTAHOBUTEJIBHBIE ~ CBOMCTBA  MPOCTHIX
BEIIECTB — METAJIJIOB TJIABHBIX U MOOOYHBIX MOATPYTIIL.
OOmass XxapaKTEepUCTUKA M CIIOCOOBI TOJYYEHUS] METaJIIOB.
00630p METAITMYECKUX IIEMEHTOB.

Mens. Hunk. XKene3o. CriaBel METaIIOB.

OKcuibl ¥ THAPOKCUABI METAIIOB.

JdemoncTpanuu. O0pas3ipl METauIOoB U HMX COCAUHEHUH,
CIUIaBOB. B3ammoneicTBUE METANIOB C  KUCIOPOIOM,
KUCTOTamMH,  BojmoW.  Jloka3zarembcTBO  aM(OTEPHOCTH
aJIOMUHUA W €ro TUApoKcuaa. BsammopnelictBue meau u
JKeye3a ¢ KHCIOPOJOM; B3aUMOJEHCTBUE MEOU M XKeje3a C
KHCIIOTaMH (cepHasi, cojisHas). BzaummopeiicTBue OKCHUI0B U
TUAPOKCUIOB METAJUIOB ¢ KucioTamu. Hemerasibl.

O630p HemeramoB. CBoiicTBa W NMpUMEHEHHE HEMETAJIOB:
BOJIOpPOJIa, KHUCIIOpOAa, TaJloreHOB, cepbl, a3oTa, (docdopa,
yriiepoaa, KpeMHHS.

OO0miast ~ xapakTepUCTHKAa  OKCHAOB  HEMETAIOB U
KHUCTIOPOACOAEPKAIUX KHUCIOT. OKHUCIUTENbHBIE CBOWCTBA
CepHOM M Aa30THOW KHUCJIOT. BoAopomHbIe COECIUHEHHUS
HEMETaJUIOB.
I'enetnueckas
BELIECTB.
JlemoHcTpauum.

OO6pa3ubl HeMeTaI0B. Moaenu KpUCTaNIMYECKUX — PeIIETOK
anmasza u rpaduta. [lodyuenne ammuaka U XJIOPOBOJOPO/A,
pacTBOpeHHe HMX B  BOJE, J0Ka3aTeJbCTBO KHCIOTHO-
OCHOBHBIX CBOMCTB 3THX BEILIECTB.

CBA3b HCOPraHUYCCKUX HU OPraHUYCCKUX

KaTaJIN3aTOPOB M MHTMOUTOPOB HA MPAKTHUKE.
Omnpenensats peakLMIO Cpelbl pacTBOpa COJIM B BOJE.
CocTraBisATh  ypaBHEHUs  peakUMil  THAPOJIU3A
OPraHMYECKUX W  HEOPraHMYECKMX  BELIECTB.
CocraBnsaTh YpaBHEHHMS OKHCIIUTEIBHO-
BOCCTAaHOBUTENBHBIX peakuuil. OOBSICHATH SBICHHE
KOpPPO3UH. OOBsACHATD MPUHLIMIIBI 3a1UTHI
METAJUIMYECKUX U3JIEeIUN OT KOPPO3UHU.
HazpiBath  oOnactu  nmpuUMeHEHUs
CocraBisATb ~ CyMMapHbl€  ypaBHEHUs
JIEKTPOIIN3a

XapakTepu3oBaTb OOLIME CBOHCTBA METAIOB H
pPa3bsACHATH UX HA OCHOBE IIPEACTABICHUN O CTPOCHUH
aTOMOB ~ METAJUIOB,  METAJUIMYECKOM  CBA3M U
METaJUTMYECKON KPUCTAIIIMYECKOU pemérke.
WnmocTpupoBaTh NpUMEpaMH CIIOCOOBI MOMY4YEeHUs
MeTasoB. OOBICHITH 0COOCHHOCTH CTPOCHHS aTOMOB
XUMUYECKUX DJJIEMEHTOB b-rpynm nepuoandeckon
cuctemsl J[. 1. MenneneeBa. CocTaBisATh ypaBHEHUS
peaKnuii, XapakTepU3YIOLIMX CBOMCTBA MEIH, KeJe3a.
OOBsACHATh, KaK M3MEHSIOTCS CBOICTBAa OKCHUIOB H
THIPOKCUJIOB METAJUIOB.  3alHUChIBATh ypaBHEHUS
XMMHUYECKUX PEaKLUH, XapaKTEpU3YyIOUIMX CBOWCTBA
OKCHUZOB U THUJAPOKCHUIOB METAUIOB, a  TaKkKe
OKCIEPUMEHTAIBHO  JI0Ka3blBaTh  HaJIW4YUue  ITUX
cBOMCTB. Pacrmo3HaBaTh KaTHOHBI COJIEM C IOMOILBIO
KauyeCTBEHHBIX peaKui

XapakTepu3oBaTh OOILIME CBOWCTBA HEMETANIOB U
pPa3bsACHATH UX HA OCHOBE IIPEACTABICHUN O CTPOCHHUH
atoma. HaszpiBaTh 00nacTu NMpUMEHEHMs] Ba)KHEHIINX
HEMETAJUIOB: BOAOPOJA, KUCIOPO/a, FaJIOTEHOB, CEPBI,

3JIEKTPOJIU3A.
peakuui

asora, docdopa, yriepoaa, KPEMHUS.
XapakTepu3oBaTb  CBOMCTBA  BBICIIMX  OKCHUIOB
HEMETAJUIOB W KUCIOPOACOIAEPKAIIMUX  KHCIIOT,

COCTABJIATb YpaBHCHUA COOTBCTCTBYHOIIMX peaKHI/Iﬁ u




OOBSICHATP HMX B CBETEe INPEACTABICHHH 00
OKHCJIUTCIbHO-BOCCTAHOBUTCIIbHBIX PCAKIHUAX
CocTaBisATh ypaBHEHUS pEaKIMil, XapaKTepU3YIOIINUX
OKHUCITUTEJIbHbIE CBOMCTBA CEPHOM M a30THOW KHCIIOT.
[IpakTyeckn pacrio3HaBaTh BEIIECTBA C ITOMOIIBIO
Ka4€CTBCHHBIX peaKHI/Iﬁ Ha aHUOHBI

Biaok 2. Xumus u :Ku3Hb. 3 4yaca

Paznen 2.

Hayunble MeTOABI TO3HAHUS XUMHUH. Hcnonp3oBaTh 3HaHMS CBOMCTBAX BEUIECTB IS
XUMus U )KU3HD XuMHus U 310pOBbeE. JIekapcTsa. 0e30MmacHoro MIPAMEHEHUS B MPAKTUYECKOU

Xumuss B ObITy. Motonme cpenctBa. XUMHS M CEIbCKOE | AEATEIbHOCTH.
X03s1cTBO. XUMUSL M DHEpreTHKa. XuMusi U crpoutenscrBo. | CobmogaTe  mpaBuia Oe3omacHOM — pabOTHl  CcO
XuMHS U 3KOJIOT U cpencTBamMu ObITOBON XUMUH.
JemoncTpanuu. O6pa3npsl  cpeactB  ObIToBOM — XUMuUH, | OOBSICHATh NPUUYMHBI  XUMHUYECKOTO 3arpsi3HEHUs
WHCTPYKIIMH 110 UX IPUMEHECHHUIO BO3/1yXa, BOLOEMOB U ITI0YB
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