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HOACHUTEJBHASA 3AIINCKA

Pabouass mporpamma mo Omoxumuu i 10 «b» kimacca cocTaBjeHa HAa OCHOBE CIICIYIOIINX
JIOKYMEHTOB:

®enepanbHblif 3aKoH 0T 29.12.2012 Ne 273-03 «O6 obOpazoBanuu B Poccuiickoir @enepanumny» ¢
yuéToM u3MeHeHul, BHecEHHbIX IIpukasom Munnpocsemenus ot 31.07.2020 Ne 304 (B
penakuuu oT 25.12.2023 Ne 685-D3).

Ob6nactHoii 3akoH «O0 obOpa3zoBanuu B PocroBckoii obGmactu» ot 14.11.2013 Ne 26-3C (B
penakuuu ot 05.08.2024 Ne 157-3C).

[Ipukaz Munnpocsemienust «O0 yrBepxkaeHuu llopsaka opraHuzalMu U OCYIIECTBICHHUS
00pa3oBaTeNbHON NIEATENbHOCTH II0 OCHOBHBIM OOIIE00pa3oBaTelbHbIM IpOrpaMMaM —
o0pa3oBaTeNbHBIM MIPOrpaMMaM Ha4aJIbHOT'O OOIIETr0, OCHOBHOTO OOILNEro M CpeaHero oO0Imero
obpazoBanus» ot 22.03.2021 Ne 115 (B pemakmuu Ilpuka3zor MunnpocsemnieHuss Poccuu ot
11.02.2022 Ne 69, ot 07.10.2022 Ne888).

[Ipukaz MunucrepctBa mnpocsemieHuss P® ot 21.09.2022 Ne 858 «O06 yTBepKIeHUU
dbenepanbHOro mMepevHs y4YeOHHKOB, JOMYIIEHHBIX K HCIOJB30BAHUIO TPU pealu3aliu
HMMEIOLIUX FOCYAAPCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTEIbHbIX IPOrpaMM HauyaabHOTO OOILEro,
OCHOBHOTO 001[ero, cpeaHero oOmero o0pa3oBaHUs OPraHU3aAlUSIMH, OCYIIECTBISIOIIMMHU
00pa3oBaTEeNbHYIO JIEATEIPHOCTh W YCTAHOBICHHS TPEACIHHOTO CPOKa HCIOIb30BAHUS
UCKIIIOYEHHBIX Y4YeOHUKOB» C HW3MEHEHMSMH, BHECEHHBIMU MpHKazamMu MuUHHUCTEpCTBA
npoceeuieHust  Poccuiickoit  ®enepauuu ot 23.07.2023  Ne556  (3apeructpupoBaH
MunuctepctBoM toctuiiuu PO 28.07.2023 Ne74502), ot 21.02.2024 Nel19 (3apeructpupoBaH
MunucrepctBoM tocturiu PO 22.03.2024 No 77603) u 21.05.2024 No347 (3apeructpupoBan
MunuctepctBoM rocturiu PO 21.06.2024 No 78626).

[Ipukaz MunucrepctBa npocsemieHuss P® ot 18.07.2024 Ne 499 «O06 yrBepkIeHUU
(benepanbHOTO  TMEpEeyHs AIIEKTPOHHBIX  00pa30BaTEIbHBIX PECYpPCOB, JOMYIIEHHBIX K
WCIOJIb30BAaHUI0O  TPU  pealu3alid  UMEIOMIMX  TOCYAAPCTBEHHYIO  aKKpEIUTAIHIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpPeaHEero OOIIero
o0pa3oBaHU.

[Ipuka3 MunucrepcrBa [lpocBemenus Poccuiickoit @enepanuu ot 12.08.2022 Ne732 «O0
YTBEP)KICHUH (heepaIbHOIO TOCYIapCTBEHHOIO 00pa3oBaTeIbHOIO CTaHAapTa CpEeAHEro
o01ero 0opa3oBaHUs».

ITpuka3z Munnpocsemenuss Poccun ot 18.05.2023 Ne 371 «O6 yrBepxkaeHHH ¢enepaabHOR
o0pa3oBaTeNbHON MPOrpaMMbl CpeiHero oo0Iero oopa3oBaHus» ¢ U3MEHeHus MU oT 1 deBpans
2024 r. Ne 62 u 19 mapta 2024 1. No 171.

Metoanueckue pexkomeHganun «CucTeMa OLIEHKHM JIOCTHIKEHUH IUIAHUPYEMBIX MpEeIMETHBIX
pE3yNbTaTOB OCBOCHM yueOHOTro npeamera «buoxumusy» (2023).

Konuenmus npenonasanus 6uonoruu B PO (pacnopsokenue IlpaBurenscta PO ot 29 anpens
2022 r. Ne 2/22)

Konnenuuu npenoaasanus yue6Horo npeamera «Xumus» B PO (pacnopsixenue [IpaBurenscrBa
P® ot 03 gexabps 2019 Ne [1K-48H).

@enepanbHas paboyas MporpaMma BOCIUTaHMA Ui 00IIE0Opa30BaTENbHBIX OpraHU3alui
(omoOpena pemieHueM (eneparbHOTO y4eOHO-METOJUYECKOTO0 OOBEIUHEHUS MO0 00IeMy
00pa3oBaHuio, MPOTOKO OT 23 uroHs 2022 1. Ne 3/22).

[TocranoBnenne [maBHOro rocynapCTBEHHOro CaHUTapHOro Bpaua Poccuiickor Penepaumu OT
28.09.2020 r. Ne 28 "OO6 yrBepxnaenuu canutapueix npasuin CII 2.4. 3648-20 "CanurapHo-
SMMJIEMHOJIOTUYECKUE TpeOOBaHMs K OpraHu3alMsM BOCIUTaHHUS U OOydeHHs, OTIbIXxa U
03JI0pOBJIEHHS JieTel 1 Mostoaexu" (3apeructpupoBad MunuctepcrBom roctunmu PO 18.12.2020
Ne 61573).



e Ilocranosienue [J1aBHOrO rocyaapCTBEHHOro caHuTapHoro Bpada Poccuiickoit ®denepanuu OT
28.01.2021 Neo2 «O6 yrBepxknenun CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI M
TpeOoBaHUS K OoOecreueHuio 0e30macHOCTH W (Wiu) Oe3BpEAHOCTH IS 4elloBeKa (haKTopoB
cpenbl oOuTaHus» ¢ u3MeHeHussMu ot 30.12.2022.

e OcHoBHasi oOpa3oBaTelnbHas MpOrpaMMa CpPETHEro OOIIero oO0pa3oBaHUs, YTBEPKIAEHHAS
npukaszoM aupekropa ot 31.08.2024 Ne 444 .

e  VueOnbiii man MAOY «Jlumeit No 11» na 2024-2025 y4eOHbIN 101, YTBEPKIAEHHBINH MPUKA30M
nupekTopa oT 31.08.2024 Ne 444,

e [lonoxenue o paboueir mnporpamme MAOY «Jlumeir Ne 11», yTBepxknéHHOE NpPUKA30M
nupekropa ot 20.08.2024 Ne 380.

o Kanengapupiii yueOHbIi Tpaduxk MAOY «Jlumeir Ne 11» nma 2024-2025 y4eOHBIH TOI,
YTBEPKIEHHBIN TprKa3zoM qupekTopa oT 29.08.2024 Ne 418.

Peanmuzarus JloHckoro permoHaabHOTO KOMIOHEHTa (//PK) MpOMCXOIUT B T€UEHHE Toja B TeMax
IIPOrpaMMbl, KOTOpBIE II0 COJAEPKAHUIO COOTHOCATCS € pervoHanbHoi Tematukor (10-12% ot
00IIero KOJIM4YeCTBa YacoB).

OBILIAA XAPAKTEPUCTHUKA YYEBHOI'O ITPEJIMETA «buoxumum»

B 10 xnacce kypc OMOXMMHM HalpaBlieH Ha YIJIyOJIEHME Kypca OpPraHU4ecKOM XHMHUHU U
YCTAQHOBJICHHE MEXIPEIMETHBIX CBs3el xumus-Ouonorus. Kypc HaumHaercss ¢ H3ydeHUA WU
3aKpeIUIEHUs] OCHOB OPraHUYECKON XUMHUH, U3yUEHHs] COBPEMEHHOM TEOPUU CTPOEHUSI OPIraHUYECKUX
COEJMHEHUH, TIOKa3bIBAIOLICH €IUHCTBO XHMHYECKOTO, 3JIEKTPOHHOIO W HPOCTPAHCTBEHHOIO
CTPOCHUSI, SIBJICHHUS TOMOJIOTUM WM HM30MEPHH, KIAaCCH(PUKAIMU M HOMEHKIJIATYPhl OpraHMYECKUX
COEMHEHMH; a TaK)Ke C U3YUYEHHUs OCHOBHBIX KJIACCOB OpPraHMYECKHUX coeAMHEHUH. Benymas pois B
PacKpbITUU colepkaHus Kypca Ouoxumuu 10 kjgacca NPUHAMAIEKHUT H3YUYEHUIO IOJIMMEPHBIX U
CIIO)KHBIX MOJIEKYJ: JIMIIUJOB, YIJI€BOJOB, OCJIKOB M HYKJIEHHOBBIX KHCJIOT, JIEXKAllUX B OCHOBE
CTPOEHMS JKUBBIX OpraHu3MoB. boibiloe 3HaUeHHE B M3YYEHUHU JAHHOTO Kypca UMEET XMMHUYECKHUU
HKCHEPUMEHT: TMPOBEJCHHE IPAKTHUECKUX M J1a0OpaTOpHBIX paldoT, OMHMCAHUE pPE3YIbTAaTOB
YUYEHMUYECKOTO SKCIIEPUMEHTa, COOJIIOJIEHHEe HOPM M MpaBUi Oe30macHoi paboThl B XHMHYECKOM
n1a0opaToOpHH.

N3ydyeHre OMOXUMUM B HAIIPaBJIEHO HAa JOCTUKEHHUE CIEAYIOUINX LETe:

* yriyOsieHus 3HaHUM O MOJIEKYJISIPHBIX OCHOBAX *H3HHU, O CTPYKTYpE U (PYHKUIMSIX OpraHMYECKHUX
BELIECTB;

* (QopmMupoBaHUs NPEJCTABIEHUNH O MEXaHHW3MAaX PEryJSIUH IMPOLECCOB YXU3HEAESATEIILHOCTH Ha
MOJIEKYJISIPHOM M KJIETOYHOM YPOBHE.

* 03HAKOMJICHHS C COBPEMEHHBIMHU JOCTIKEHUSMHU M MEPCIEKTUBHBIMM HAIlPABICHUSMH Pa3BUTHUS
OMOXUMUH.

* OBNAJeHUA YMEHMSIMU TPUMEHATH IIOJIyYEHHbIE 3HAaHUS Ui OOBACHEHHMS Pa3HOOOpPA3HBIX
XUMHUYECKUX SIBICHUH M CBOMCTB BELIECTB, OIIEHKM pOJM XUMHUU B PAa3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUU HOBBIX MAaTE€PHAJIOB;

* pa3BUTHS TI03HABATEJIbHBIX HHTEPECOB M MHTEJUIEKTYalbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOSITENILHOTO MTPHUOOPETEHUSI XUMUYECKUX 3HAHUH C MCIOIb30BaHUEM PAa3IMUHBIX UCTOYHHUKOB
uHpOpMalNH, B TOM YHCIIe KOMIBIOTEPHBIX;

* BocUTaHMs YOEKIACHHOCTH B TMO3UTHBHOM POJIM XUMHU B >KU3HHM COBPEMEHHOTO OOIIECTBa,
HE00XO0AMMOCTH XUMHUYECKH I'PAMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO U OKpYXKaroleil cpere;



* IpUMEHEHHUs NOJYyYEHHBIX 3HAHUH M YMEHHUH a1 O0e30MacHOr0 HCIOJIb30BAHMS BEIIECTB U
MaTepuagoB B OBITY, CEbCKOM XO3SHCTBE M Ha MPOU3BOJCTBE, PEIICHHS MPAKTHUECKUX 3a7a4 B
IIOBCEIHEBHOM KU3HU, NPENyNpPEXKACHUS SBICHUN, HAHOCSIIMX BpEd 370pPOBbI0 4YEJIOBEKAa H
OKpY>Karollen cpefie.

JI1st nocTrKEeHUs MOCTaBICHHBIX 1esei B 10 kiacce Heo0X0AMMO pPEIICHHE CASAYIOIMIMNX 3a/1ay:
* U3yueHue CTPOCHUSI U KIIaCCU(PUKALUU OPTaHUYECKUX COeTUHEHUH.
* 3aKperuieHne U pa3BUTHE 3HAHMM Ha OoraToM (akTHYEeCKOM MaTepuase XUMUHU KJIaccoB
OpPraHUYECKUX COSAMHEHUN OT 00Jiee MPOCTHIX YIIEBOJOPOIOB A0 CIOXKHBIX -
OMOIIOJIMMEPOB.
* U3y4eHre TOJIMMEPHBIX U CJIOXKHBIX MOJIEKYJI: IUIHIOB, YTJIEBOI0OB, OCIKOB U
HYKJIEMHOBBIX KHUCJIOT, JIEKAILUX B OCHOBE CTPOCHHMSI JKUBBIX OPIraHU3MOB.
* pa3BUTHE MPEICTABICHUH 0 0A30BBIX MPUHIIUIAX CTPOCHUS
OMOOPraHNYECKUX COCTUHEHUH, UX 3aBHCUMOCTH MEXIY CTPYKTYpOU U
OMOJIOTMYeCKUMH (DYHKIUSAMU;
* pa3BUTHE NPEACTaBIECHUI 00 OCHOBHBIX IMYTsIX 0OMEHa BEIIECTB B KUBBIX OpraHU3Max;
* M3yueHne OCHOBHBIX HAMpPaBICHUI HCIIONb30BAHUS JOCTUKEHUI OMOXUMUU B
MPAKTUYECKOU JeATEIbHOCTH YEI0BEKA.
* OBJIaJleHUE YMEHUSMU NPOBOJIUTH AIEMEHTApHbIE MOJITOTOBUTENbHbIE U XWMUKOAHAIUTUYECKUE
OTIBITHI ¢ OMOJIOTUYECKUMU TIPOoOamHu;
* pazBuTHE YMEHUN paboTaTh ¢ MHPOPMALUEH, pa3BUTHE KOMMYHHUKATHBHBIX YMEHUI.

HEJU U3YUYEHUA YYEBHOI'O ITPEJAMETA «buoxumum»

VYuaryecs: 10DKHBI 3HATh/TIOHUMATH!
* OCHOBHBIE TIOJIO)KEHUSI TEOPUU XHMHYECKOTO CTPOEHHs BELIECTB, TOMOJIOTHIO, CTPYKTYPHYIO
W30MEpHI0, BaKHEHIIME (YHKIMOHAJIBHBIE TPYIIBI OPTraHWMYECKHX BEIIECTB, BHUIBI CBS3EH
(omMHapHYO, NIBOMHYIO, TPOWHYIO, BOJOPOIHYIO), WX JJIEKTPOHHYIO TPAKTOBKY M BIIHMSHUE Ha
CBOWCTBA BEUIECTB; 3HATh OCHOBHBIE MOHSATHS XUMHH BBICOKOMOJICKYIISIPHBIX COCTUHECHUH:
MOHOMEp, IMOJIUMEP, CTPYKTYpHOE 3BEHO, CTENECHb MOJMMEpPHU3AINN;, JHHEHHAs, Pa3BETBIEHHAS U
IIPOCTPAHCTBEHHBIE CTPYKTYPHI, BIUSIHHUE CTPOEHUS HAa CBOMCTBA MTOJUMEPOB.
* CYIIHOCTh OMOXHMMUH KaK HAayKH;
* CTpoeHue, CBOMCTBA, MPAKTHYECKOE 3HAUYEHUE NPEeAETbHBIX, HENpPEAEIbHBIX U apOMaTHYECKHX
YTJIEBOOPO/IOB, OJHOATOMHBIX M MHOTOaTOMHBIX CIIMPTOB, ajlbJIETHJOB, KapOOHOBBIX KHUCIIOT,
CJIO’KHBIX 3(hUPOB, )KUPOB, TIIIOKO3BI M CaXapo3bl, KpaxMaa U 11eJUII0I03bl, aMUHOB U aMUHOKHCIIOT,
O€JKOB.
*  CTpoeHHWE OWOJIOTUYECKHX OOBEKTOB: KIETKH, TE€HOB W XpPOMOCOM, HEOPTraHHMYECKHUX U
OpPTaHUYECKUX BEIIECTB KIIETKH,
* OMOJIOTMYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY;

YMETh!
* pa3bACHATH Ha MPHUMEPAaX MPUYMHBI MHOTOOOpAa3usi OPraHUYECKHX BEIIECTB, PAa3bsCHATH CMBICI
CTPYKTYPHBIX W 3JIEKTPOHHBIX ()OPMYJT OpPraHMYECKUX BEIIECTB M O00O3HAa4YaTh paclpesieleHue
9JIEKTPOHHON TIIJIOTHOCTH B MOJIEKYJIaX, Ha3bIBaTh BEIECTBA IO COBPEMEHHONH HOMEHKIATYpE,
COCTABIIITh YPaBHEHUS pPEaKIHid, XapaKTepHU3YIONIHNe CBOWCTBA OPraHWYECKHX BEUIECTB, HX
TCHETHYECKYIO CBSI3b;



* CaMOCTOSITENIbHO HAXOIUTh HEOOXOAMMYIO MH(OPMAIUIO JUIS WCCIICAOBATEILCKOW M MPOSKTHOU
NeSTeNbHOCTH, BKIIOYAas YMEHHS BHJIETh MPOOJEMY, CTaBUTh BOIMPOCHI, BBIIBUTATh THUIIOTE3BI,
JaBaTh OTPECIICHUs TOHSATUSAM, KIACCH(PUIIMPOBATh, HAOIIOIATh, MPOBOAUTH 3KCIICPUMEHTHI,
JIeNIaTh BBIBOJABI U 3aKIIOUYCHHS, CTPYKTYPUPOBATh MaTepHall, OOBICHATh, OKA3bIBATh, 3aIUIIAThH
CBOHM UJIEH;

*  paboTaTh C pa3HBIMM HMCTOYHUKAMH XUMHUYECKOW, OHOJOTMYECKOH U OHOXUMHYECKOU
nH(popManuu;

* IPUMEHSITh OMOXUMUYECKUE 3HAHUS IS OPTaHU3alluH U TUTAHUPOBAHMsI COOCTBEHHOTO 3710POBOTO
o0pasa JKU3HU M JICATEIILHOCTH, OJIaroTOIy4usi CBOCH CEMbH M OJIATONPHUSATHON Cpellbl OOMTaHUS
YeJI0BEYECTBA.

MECTO YYEBHOI'O ITPEJMETA «bunoxumum» B YYHEBHOM IIJIAHE

Ha wusyuyenune O6umoxumuu B 10—11 kimaccax OCHOBHOTO cpelHEro oOpa3oBaHHs Ha 0a30BOM
ypoBHE B yueOHOM IutaHe otBoautcs B 10 kiacce - 34 yaca (1 yac B Heneno), B 11 kiacce 68 yacos
(2 yaca B HezieMIO)

B 10 xmacce «b» B pamkax opraHu3aluyl KOHTPOJS 3a pealu3anieldl MporpaMMbl HCIIOIb3YIOTCS
CIIEAYIOIINE BUIbI MUCHBMEHHBIX paboT: KOHTpoJdbHasA padota (0), mpaktudeckas padora (0), mpoexT

(0).

VYyeOHast mporpamMmma paccuntana Ha 34 yaca.
Pabouass mporpamma mo kypcy «buoxumum» B 10 kmacce «b» cocraBieHa B COOTBETCTBHH C
Y4eOHbIM MJIaHOM, KaJeHIApHBIM y4eOHBIM rpauKkoM U paclucaHueM y4eOHbIX 3aHsaTHil Ha 2024-
2025 yuebHblii rog U peanusyercs 3a 33 yaca.

CoxpamieHne Ha 1 yaca OCyIIECTBIIEHO 3a CUET PE3EPBHBIX 4aCOB, IPEIYCMOTPEHHBIX IIPOrPAMMON.



COAEPKAHUE YYEBHOI'O ITPEIMETA «buoxumus»
10 xnace

Te()peTI/I‘leCKI/Ie OCHOBbI opra}mqeckoﬁ XUMHUH

IIpeamer  opraHMuyeckod  XuUMUHM: €€  BO3HUKHOBEHHME, PpAa3sBUTHE U  3HA4YCHHUE
B IIOJIyYEHUU HOBBIX BELIECTB M MaTepuanoB. Teopus CTPOCHUS OPraHMYECKHUX COEAMHEHHN A.
M. BytnepoBa, e€¢ ocHOBHbIe TmoJOKeHUsA. CTpPyKTypHBIE (OPMYIbI OPraHUYECKUX BEIIECTB.
I'omouorus, nzomepus. XUMHUYECKasl CBSA3b B OPraHMUYECKUX COCAMHEHUSAX — OJMHAPHBIC U KPaTHbIE
CBS3HU.

[IpencraBnenne o Ki1accupUKAMK OpPraHMYECKUX BemiecTB. HoMeHKIaTypa OpraHum4ecKkux
COEUHEHMUI (cHcTeMaTHuYecKas) U TPUBUAJIbHBIE HA3BAaHUS BAXKHEHIIMX IPEICTaBUTENEH KIACCOB
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJbl M3YYECHMs] BEIIECTB M MX MNPEBPAIECHUN: O3HAKOMIIEHHE C
o0pa3liaMy OpPraHMYeCKUX BEHIECTB M MaTepUallaMd HAa WX OCHOBE, MOJICIMPOBAHUE MOJICKYII
OpPraHUYECKUX BEIECTB, HAOIIOEHUE U ONUCAHME JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPALIECHUIO
OpPraHMYECKUX BEILECTB IIPU HarpeBaHuU (IJ1aBJIeHUE, OOYTIIMBaHUE U TOPEHHUE).

YrieBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMH psaf. Meran M 3TaH — mOpocTerume
MPEJCTABUTENIN AJTKAHOB: (U3UYECKHUE U XUMHUYECKHE CBOWCTBA (pEaKIUH 3aMEIleHUs] U TOPECHUs),
HaXO0XJECHUE B IPUPOJIE, IOIYUEHUE U IPUMEHEHUE.

AJKEeHBI: COCTaB M CTPOCHHME, 'OMOJIOTMUECKUN Psii. DTUJIEH U INPONUIEH — IMPOCTEUIIHNE
MIPEJICTaBUTENIN AJIKEHOB: (U3WYECKHEe M XHUMHUYECKHE CBONCTBA (peakiuu T'HIPUPOBAHUS,
raJJOTeHUPOBAHUS, THAPATALIUH, OKUCIECHHS U TIOJIMMEPU3allin ), MOJydeHne U IPUMEHEHHE.

Ankanuensl: Oyramuen-1,3 u wmerunOyraaueH-1,3: cTpoeHMe, BaKHEHIINE XHUMHYECKUE
cBoMcTBa (peakuus noauMepuszanun). [lonyueHre CHHTETHYECKOr0 KaydyyKa U Pe3UHBbI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIIOTUYECKUH Psil. ALIETUIEH — MPOCTEUIITNI
MpeACTaBUTENh AJIKWHOB: COCTaB, CTPOEHHE, (PHU3WYECKHEe M XHWMHUYECKHE CBOMCTBa (peaxiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIINH, TOPSHHSI ), TOTyYEeHUE U IPUMEHEHHE.

ApeHLI. benzoun: COCTaB, CTPOCHMUC, (I)I/ISI/I‘IGCKI/IC U XHUMHYECKHE CBOMCTBa (peaKHI/II/I
TraJIOrCHUpPOBAHUA U HI/ITpOBaHI/Iﬂ), MOJIy4dCeHHUE W TMPUMCHCHHUC. TOJZyOJZ.' cocmae, CmMpoeHue,
QbMS’M‘teCKMe U Xumuyeckue cCeolcmed (peakuuu caAN0CeHUPOBAHUA U HumpoeaHuﬂ), nojiydyeHue u
NpUMEHERUE. TokcHIHOCTH ApCHOB. I'ereTnmueckas CBA3b MCKOY YTJI€BOJOPOaAaMH,
MMpUHAJIC)KAIIUMU K pa3JIMYHbIM KJIaCCaM.

[TpupoHbIe HICTOUHUKH YTIIeBO10po10B. [IpupogHblil a3 u nonytHble HeTsHbIE ra3bl. HedTh
u e€¢ mnpoucxoxaenue. CrocoObl mnepepaOOTKM HEPTH: MEPEeroHKa, KPEeKUHT (TepMHUYECKUil,
KaTaJuTHYeCKUil), muposn3. [IpoayKTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIJICHHOCTH U
B ObITY. KaMeHHBIH yrosb ¥ IPOAYKTHI €ro nepepadoTKH.



OKCIIEpUMEHTAIbHBIC METOJbl W3YYEHMs] BEIIECTB M MX MPEBpAlllCHUN: O3HAKOMIICHHE C
oOpa3namMu IUIacTMacc, KaydyyKoB U pe3uHbl, koiekuuu «HedpTb» um «Yromb», MonenupoBaHUE
MOJIEKYJI YTJI€BOAOPOAOB U TaJIOT€HONPOU3BOAHBIX, TPOBEACHNE MPAKTUIECKON PabOThI: MOITy4YEeHUE
STHJIEHA U U3yYEHHE €r0 CBOICTB.

PacuérHpie 3a1a4n.

Boruncnenus mo ypaBHEHUIO XUMHYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEILIECTBA WJIM MPOAYKTA PEAKLIUU MO U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJIHOTO U3 UCXOJIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xaiye opranndeckne coenHeHUs!

[IpenenpHble OJHOATOMHBIC CHOUPTHL. MeETaHON H 3TAaHON: CTpPOEHHe, (U3NYECKUEe WU
XMMHUYECKHE CBOMCTBa (peakluu ¢ aKTUBHBIMU MeTajllaMH, TaJIOT€HOBOAOPOAAMH, TOpPEHHE),
npuMeHeHue. BoipopoaHbie CBA3U MeX1y MOJIEKyJaMu CHUPTOB. /[eficTBHMEe MeTaHoJIa U 3TaHOoJa Ha
OpPraHM3M YeJIOBEKa.

MHoroatoMHbI€ CIIMPTHI. OTHJICHTJIMKOJIb U rIMOepuH: CTPOCHUC, (1)I/IBI/IIIGCKI/I€ U XUMHUYCCKUC
CBOICTBA (B3aHMOIIeﬁCTBH€ CO HICJIOYHBIMU MCTAJUIaMU, KAQUYCCTBCHHAA PCaKIMd Ha MHOIOATOMHBIC
CHI/IprI). HeﬁCTBHe Ha OpraHu3M 4C€JIOBCKaA. HpI/IMeHeHI/IC TJIMOCPHUHA U OTHJICHIJIMKOJIA.

@DeHol: CTpOeHHE MOJEKYIbl, (PU3ndYeckrue U XUMUYECKue CBOMcTBa. TOKCMYHOCTH (heHouna.
[Ipumenenue denomna.

Anpaerunpl U kemoHwvl. DOpMalIbIeTH]I, alleTATBICTH/I: CTPOCHHE, (DU3NIECKUE M XUMUUYCCKHE
CBOMCTBa (peakuuu OKHUCICHHUS U BOCCTAHOBJICHHUS, KAUE€CTBCHHBIC PEAKIIMH), TOJIYYCHUE U
MIPUMEHEHHE.

OAHOOCHOBHBIE TIpeNeibHble KapOOHOBBIE KHCIOTHL. MypaBbHMHAs M YKCYCHAasi KHUCIOTBI:
CTpoeHue, (pu3nyeckne U XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /ISl Kiacca KUCIIOT, PEaKIIHs
sTepudukanyu), TMoiaydeHne U mnpuMeHeHue. (CTeaprHOBas U  OJEMHOBas KHUCIOTHI Kak
HpeHCTaBI/ITeJ'II/I BBICHIUX Kap6OHOBI>IX KHUCJIIOT. MI)IJ'Ia KaK COJIM BBICHINUX Kap6OHOBI>IX KHCJIOT, UX
MOIOIIee JCUCTBHE.

CrnoxHble 3(UpBl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCIOT. [MIpONH3 CIOXKHBIX 3(UPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrneBosl: cocTaB, Kiaccu(uKalus yriieBojaoB (MOHO-, AM- W MoJucaxapupsl). [nmoko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOCHHOCTHM CTPOEHHUS MOJEKYJNbl, (U3MUECKHMEe U XUMHUYECKUE
cBoiicTBa (B3ammojeiicteue ¢ ruapokcuaom meau(ll), okucienne amMMHayHBIM PacTBOPOM OKCHJIA
cepeopa(l), BoccTaHoBIeHHE, OpOXEHHME TIIFOKO3bl), HAXOXKJACHHUE B TMPUPOJE, IPUMEHEHHUE,
6uosornyeckas posb. Dotocunres. PpykTo3a Kak U30Mep IIIIOKO3bI.

Kpaxman u wnemnono3a kak npupojHble nojgumepbl. CTpoeHHE Kpaxmalia U ILEJITIONO3bI.
dusnyueckre ¥ XMMUUECKHE CBOMCTBA Kpaxmaiia (THAPOJIH3, KaYeCTBEHHAS PEAKIIHS C HOJIOM).

OKCHEPUMEHTAIBHBIC METOABI M3YUYCHHS BEIICCTB M HMX IPEBPAIICHUMN: IMPOBCACHUC,
Ha6J'II-OlleHI/Ie N OIMMCAHUC ACMOHCTPAIMOHHBIX OIIBITOB: TOPEHUE CIIMPTOB, KAUCCTBCHHBLIC PCAKIIUN
OOIHOATOMHBIX CIIMPTOB (OKI/ICHGHI/IC 9TaHOJa OKCHIOM MCIII/I(H)), MHOTI'0OAaTOMHBIX  CIIUPTOB




(B3aumonelictBue rmnepuHa ¢ ruapokcuaom Mmeau(ll)), amnpaerumoB (OKMCICHHE aMMHAYHBIM
pactBopoMm okcuaa cepedpa(l) u rumpoxkcuaom memu(ll), B3ammomelicTBHEe Kpaxmayia C HOJOM),
MIPOBEJICHUE MPAKTUYECKON PabOThI: CBOMCTBA pACTBOPA YKCYCHOUM KUCIIOTHI.

Pacuérnble 3aj1aun.

Bbruuciienust o ypaBHEHHIO XUMUYECKOH peakuuu (Macchl, 00bEMa, KOIUYECTBA UCXOIHOTO
BEIIECTBA WM MPOIYKTA PEaKkUH 0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOIO U3 MCXOJHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A30TcoepKalle OpraHuuecKre COeIMHEHUSI.

AMUHOKHUCIOTHL Kak aM(oTepHble OopraHudeckue coequHeHus. Duznyeckue U XUMHYECKHE
CBOMCTBAa aMUHOKHCIIOT (Ha MpUMepe TIIMIKUHA). buonornyeckoe 3HaueHne aMuHOKUCIOT. [lenTusl.

benku kak mpUPOAHBIC BBICOKOMOJICKYJISIPHbIC COCIMHEHUs. [lepBu4Has, BTOpUYHAs W
TpeTHYHasl CTPYKTypa OenkoB. XHUMHUYECKHE CBOWMCTBa OCJKOB: THAPONU3, J[CHATYpaLusl,
KayeCTBEHHBIC PEaKIIMU Ha OCJIKH.

DKCIOEepUMEHTAILHBIE METOAbl M3VUYEHUs BELIECTB W WX [OPEBPALICHUN: HAOJMIOJACHUE U
OIMCAaHNE JIEMOHCTPAI[MOHHBIX OIBITOB: JICHATypaIusi OCIKOB MPH HArPEBaHWH, [BETHHIC PEAKIIHH
OEJIKOB.

BLICOKOMOJIEKyJIﬂpHLIe COCANHCHUA

OCHOBHBIE TIOHATHSI XUMUH BBICOKOMOIJICKYJIAPHBIX COGHHHCHHﬁZ MOHOMCDP, IIOJIMMCD,
CTPYKTYPHOC 3BCHO, CTCIICHb MOJUMCPU3ALIMU, CPCIAHASA MOJICKYJISIpHAasd mMacca. OcHoBHBIC METO/IbI
CHHTEC3a BBICOKOMOJICKYJISPHBIX COGI[I/IHeHI/Iﬁ — INOJIMMCPU3alHA U ITOJIMKOHACHCAIU .

OKCIEPUMEHTAIBHBIC METOJAbl M3YYCHUS BEIICCTB M HUX NPEBPAIICHUM: O3HAKOMJICHHE C
O6p83].IaMI/I MNPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

MeXnpeaIMETHBIE CBS3H.

Peanuzanust MexXnpeIMETHBIX CBsI3€M NpU WM3yyeHUH opraHmyeckod xumuu B 10 kiacce
OCYIIECTBJISIETCSI Y€pPE3 UCTOIB30BaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MMOHATUM, TaK U MOHSATUH,
SIBJISIFOIUXCSL CUCTEMHBIMU ISl OTAENIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

O6IJ_II/IG CCTCCTBCHHO-HAYYHBIC ITOHATHUA: SBJICHUC, Hay“IHLII\/'I (baKT, runoTresa, 3aKOH, TCOpu:d,
aHalIn3, CHHTC3, KJ'IaCCI/I(i)I/IKaI_II/IH, NMEpUOANYHOCTD, Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OSKCICPUMCHT,
MOICIIMPOBAHUC.

@dusnka: Marepus, dHEpPrus, macca, aroM, 3JIEKTPOH, MOJIEKYJa, dHEPreTUYECKUH YpPOBEHb,
BEIIIECTBO, T€JNO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBa, (PM3NUYECKHUE BEJIMUMHBI U €IMHUIIBI UX

U3MEPEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BellecTB B oOpraHu3zMe, (QOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKH, YIIeBOIbI, JKUPbI, (DEPMEHTHI).

Feorpa(bm{: MHHCPAJIbI, TOPHBIC TTIOPOJbI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIIMBO, PECYPCHI.



TexHomorus: MUOICBLIC IMPOAYKTBI, OCHOBbI PAMOHAIBHOI'O IIMTAHHWA, MOIOIIUC CPCJACTBA,
JICKaApCTBCHHBIC W KOCMCTHYCCKHC IIpCraparbl, MaTCpualibl U3 HCKYCCTBCHHbLIX WM CHHTCTHYCCKHUX
BOJIOKOH.

11 xmacc:
buoxumus kak Hayka. Mcropust pa3BuTHs OWOXUMHH. POJb OTEYECTBEHHBIX YYEHBIX B

pa3BuTHH OMOXMMHUHU. B3anMOCBS3p OMOXMMHHM C MOJEKYJISpHOW Ouonoruedd, Omodusukoi wu
OMOOPTaHMYECKOW XUMHUEH.

DKCIepUMEHT KaK METOJ] B OMOXMMHUHU. DIEMEHTHBIA COCTaB opranusma. [IoHsATHE O TIaBHBIX
OMOTEHHBIX DJIEMEHTaX. 3aKOHOMEPHOCTH pACIpPOCTPAHEHHUS OHIEMEHTOB B IKHBOW MPHUPOJIE.
[ToTpeGHOCT, OpraHu3MOB B XHMHUYECKHUX dneMeHTax. CTpykTypa U (GYHKIUH OHOMOJIEKYI.
OcHoBHbIe Ki1acchl Onomonekyi. OnpeaeneHre 3JIeMEHTHOTO COCTaBa.

DeMeHTHl TEOPHH KJIETOYHOro cTpoeHus. KierouHble opraHeiibl UX CTPOCHHUE U (DYHKIMH:
AP0, LUTOIIa3Ma (MUTOXOHAPUH, JTU30COMBI, SHA0IUIA3MAaTUUECKas CeTh, THAJIOIUIa3Ma), KIIETOYHAs
MemOpana. CpaBHEHUE KJIETOK IIPEICTaBUTENEN pa3HbIX LIAPCTB KUBBIX OPraHU3MOB.

[Tomu- u rerepodyHKIMOHATIBHBIC coennHeHHsS DYHKIMOHABLHBIC TPYNIbL. [IpUHANIC)KHOCT
(GYHKIIMOHATBHBIX ~ TPYNI K  ONpEACiACHHBIM  KjaccaM  OPraHMYeCKUX  COCJAMHCHUIA.
[NonudyHKMOHABHBIE U TeTEPOPYHKIIMOHATIBHBIX coequHeHus. OpTo- , MeTa- U MapanoiioKeHue
GbyHKIMOHANBHBIX Tpynn. LButrep-uoH (OumnosspHbiii MoH). buocuHTe3 Oenka (TpaHCKpUIIUS,
TpaHcsinus). benok-repMuHaTOD.

Crnoxuble 3¢upbl. CoctaB 1 HOMeHKIaTypa. OU3nuecKkue 1 XuMuueckue cBoicrea. ['uaponus
ClIO)KHBIX 3¢upoB. Jlunuael. Knaccuduxanus nununoB. buonoruueckue ¢GyHKUMH JIUIHJIOB.
Crpykrypa xupoB. Tunsl >xupoB. @ocoaunuasl, TUNOMPOTEH B, TIUKOIUIHIBL. W30mpeHonmp.
Crepounsl. PacipocTpanenue B npupojie U MpUMEHEHHE.

OO6pa3zoBaHue yriaeBoJoB B mpouecce (ortocunresa. Kmaccudukamus yriesonon. [nmokosa:
¢usnueckue cpoiicTBa. [IpupojHble UCTOYHHMKH, CHOCOOBI MOJIy4YeHHs U HpuMeHeHus. CTpoeHue
MOJIEKYJbI: albJeruHas U Lukiandeckue (opmbl. Xumuueckue cBoiictBa. dpykrosa. Pubosza u
ne3okcupuOo3a. IIpeBpaienue rioko3sl B opranu3Mme denoseka. Caxaposa. Kpaxman. Crpoenue,
cBoMcTBa. PacnipocTpaneHnne,cBOMCTBA, HAX0XK/ICHHUE B IPUPOJIE, IPUMEHEHUE.

A3zoTconepkamue — opraHudeckue — coeauHeHus.  Awmunbl.  [loHsitTue 00  aMuHax.
Amunokucnotel. CocTaB, cTpoeHue, HOMeHKIaTypa. W3omepus. Tomonoruueckuii psia
aMUHOKHCIIOT. Du3ndeckne U XMMUYECKHUE CBOMCTBA. [IpuMeHEHHE M IMOIyYeHuEe aMHUHOKHCIOT B
nabopaTtopuu. Pactipoctpanenue B mpupoe.

benku - ocHoBa xu3HH. benku. [lentunnas cBsa3e. Homenkmarypa nentunoB. CTpyKTYpHI
6enkoB.Tunsl 6enkoB. JleHaTyparus 1 peHyTapaius OeiIKoB.



IHHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBercTBUM € CHCTEMHO-AESTENbHOCTHBIM IOJIXOJAOM B CTPYKTYype JHMYHOCTHBIX
pe3yabTaTOB OCBOCHUS mpeaMeTa «bBHOXMMHS» Ha YpPOBHE CpEIHEro OO0IIero oOpa3oBaHUS
BBIJICJIEHBl CJEIYIOLIUE COCTABISIOIIME: OCO3HAHHE OOYYAIOIIMMHUCH POCCHHMCKON TI'paXkAaHCKOM
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEAEICHUIO; HAINYHE
MOTUBallMM K OOYYEHHUIO; TOTOBHOCTh M CHOCOOHOCTh OOYy4aroIIMXCsi PYKOBOJICTBOBAThCS
NPUHATBIMH B OOLIECTBE MpaBWJIaMH W HOPMaMHU T[OBEIEHUS; HaJIM4YHe MPAaBOCO3HAHUS,
9KOJIOTUYECKOM KyJbTYphl; CHOCOOHOCTh CTABUTH LIETH U CTPOUTH )KU3HEHHbIE IIJIaHbI.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS mnpeamera «buoxumusy orpaxkaroT cHOPMUPOBAHHOCTD
OIbITa TIO3HABATEJIILHOW M TPAKTUYECKON NESATEIHHOCTH OOYYalOMIMXCs B IMPOIECCE pealn3aluu
00pa30BaTeNbHON e TEIbHOCTH.

JIn4HOCTHBIE pE3YyJIbTaThl OCBOEHUS IpenMeTa «XHUMHS» OTpa)karoT CHOPMUPOBAHHOCTD
OTbITa MO3HABATEIHHOW W MPAKTUYECKOW JEATENHHOCTH OOYYAIOIIUXCS B MPOIECCE peanu3aliu
00pa30BaTeNbHON 1eATENbHOCTH, B TOM UUCIIE B YACTH:

1) IPa;KAaHCKOI'0 BOCIIMTAHUA:

OCO3HaHHUs OOYYaIOIMMUCSA CBOMX KOHCTUTYLIMOHHBIX MpaB U OOSA3aHHOCTEH, YBaXKEHHUS K
3aKOHY U IIPaBOIOPAIKY;

NpeaACTaBJICHUA O COHUAJIBHBIX HOpMax MW MpaBHJIaX MCEKINYHOCTHBIX OTHOIIIEHWH B
KOJIJICKTHUBCEC,

TOTOBHOCTH K COBMECTHOM TBOp‘{CCKOﬁ ACATCIIBHOCTH IIpU CO3daHHUU y‘Ie6HBIX IIPOCKTOB,
pEeIICHUN y‘I€6HBIX 1 IO3HABATCJIbHBIX 3a1a4, BBIIIOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHThI APYTUX IpH
aHaJIM3e pa3IMYHbIX BUJIOB YUEOHOH NesSTeTbHOCTH;

2) MNAaTPUHOTUYIECCKOIO BOCIIMTAHUS

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICAUTO OTECUYCCTBCHHOM XHUMUH,

YBaAXXCHUA K IIPOUCCCY TBOPUCCTBA B obnactu TCOPHUH U MPAKTUYCCKOTO NPUIIOKCHUA XUMHU,
OCO3HAaHUA TOI'O, YTO HAHHBIC HAYKH C€CTb PC3YJbTaT MIUTCIBbHBIX Ha6J'IIo,[[eHPII>i, KPOIIOTJIMBBIX

OKCIICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPpyda yLIéHI)IX " IIPAKTUKOB;

HHTEPCCAa U IMMO3HABATCIIbHBIX MOTUBOB B IOJYUCHUHN U MMOCIICAYIOIICM aHAJIN3C I/IH(I)OpMaI_II/II/I 0
MNEPEAOBBIX TOCTHXCHUAX COBpeMeHHOfI OTECUYCCTBCHHOM XHUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

HPAaBCTBCHHOI'O CO3HAHU, STHYCCKOI'O IMMOBEACHU,



CIIOCOOHOCTH OIICHMBATh CHUTYaI[UH, CBS3aHHBIE C XUMHUYECKHUMH SIBICHHUSIMH, ¥ MPUHUMATH
OCO3HaHHbIE PEIIeHNUs, OPUEHTHPYSICh Ha MOpPaIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IMMOBEACHHUE M IIOCTYIIKH CBOHUX TOBapI/IH_ICﬁ C HO3I/IHI/Iﬁ
HPAaBCTBCHHLIX U IIPABOBBIX HOPM U C y‘{éTOM OCO3HaHUusA HOCHCHCTBHﬁ IMOCTYIIKOB;

4) popMupoOBaHNS KYJIbTYPHI 3/10POBb:

MOHMMAHMsI LEHHOCTeH 310poBOro u Oe3omacHoro o0pas3a JKU3HH, HEOOXOAUMOCTH
OTBCTCTBCHHOI'O OTHOLICHHUSA K COGCTBGHHOMy (bH3H‘-IeCKOMy 1 ICUXUYCCKOMY 310POBbIO,

COOIOICHHS TTPaBMII 0€30IIaCHOTO OOpAaIleHUs ¢ BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HHU, B
TPYJIOBOU JESTENbHOCTH;

MMOHUMAaHHUS [ICHHOCTH MPaBUJI WHIMBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEICHUS B
CUTYalUsIX, YTPOKAIIUX 3[I0POBBIO U KU3HU JIOJECH;

OCO3HAHMS IMOCIEJICTBUM M HENpUATHS BpEIHBIX MNPHUBBIYEK (YIOTPEOJCHUs aIKOIroJs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIMTAHUS:

KOMMYHHKaTI/IBHOfI KOMIICTCHTHOCTH B y‘I€6HO-I/ICCJICIIOBaTCJII>CKOﬁ JACATCIIBHOCTH,
O6H.I€CTB€HHO HOHCSHOﬁ, TBOp‘IGCKOﬁ U APpYyrux BUAAX ACATCIIBHOCTH,

YCTaHOBKM Ha AKTUBHOC Y4YaCTHC B PCIICHHMU HNPAKTHYCCKHUX  3aaad COHH&HBHOI;'I
HaIIpaBJICHHOCTHU (B paMKax CBOCIoO Kjacca, H_IKOJ'IBI);

HHTEpPCCAa K MMPAKTUUCCKOMY U3YUYCHHUIO HpO(i)CCCI/Iﬁ pa3jindHoro pojaa, B TOM YHUCIIC Ha OCHOBC
MMPUMCECHCHUS TPCIMETHBIX 3HAHUH 110 XHUMHU,

YBOXKEHUSA K TPYY, JIFOJSAM TPyJa U PE3YyJbTaTaM TPYJIOBOU JEATEIIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIUBUAYaTbHOW TpaeKTOpUU oOpa3oBaHwMsl, Oymylien
npodeccuu U peanu3ali COOCTBEHHBIX >KM3HEHHBIX IIJIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JOrH4eCKOro BOCIUTAHMUS:

AKOJIOTMUYECKH 11e71ecOo00pa3HOro OTHOIIEHUS K MPHUPOAE KaK HCTOYHHUKY CYIIECTBOBaHUS
’KM3HHU Ha 3emIe;

MOHUMAHUS TJ00aTbHOTO XapaKTepa JKOJIOTMUYECKUX MPOOIeM, BIUSHHUS DKOHOMUYECKUX
MPOLECCOB Ha COCTOSIHUE MTPUPOAHON M COLIMATBHOM CPEbI;

OCO3HaHUs HeO6XOJII/IMOCTI/I HCITIOJIb30BaHUA )IOCTH)KCHHI;'I XUMHUU [JId pEHICHUS BOIIPOCOB
palluOHAJIBHOT'O TPpHUPOAOII0JIb30BAHU,



AKTUBHOT'O HENPUATHUS IEUCTBUM, IPUHOCAILIUX BPEJ OKPYKAIOLIEN IPUPOIHON CPEAE, YMEHUS
IIPOTHO3UPOBATh HEOJArOMPUATHBIE SKOJIOIMYECKHE MOCIEACTBUS MPEANPUHUMAEMbIX IEHCTBUN U
IIPEAOTBPALIATD UX;

HaJIM4YUA Pa3BUTOr0 SKOJOIMYCCKOro  MbIIJICHUA, 9KOJIOTHYECKOM KYJbTYpPbI, OIIbITA
JCATCIIBHOCTH 9KOJIOTHYECKOH HaIIpaBJICHHOCTH, YMCHUA PYKOBOACTBOBATLCA nMHn B
HO3HaBaTeHLHOﬁ, KOMMYHHKaTHBHOﬁ n COLIPI&JIBHOﬁ ITPAKTHUKE, CIIOCOOHOCTH U YMCHHA aKTHBHO
IIPOTHUBOCTOATE UACOJIOTHU XeMO(i)O6I/II/I;

7) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHPOBO33PEHHUsI, COOTBETCTBYIOIIETO COBPEMEHHOMY YypPOBHIO Da3BUTHS HAayKd W
0OIIIeCTBEHHON MPAKTHUKH;

MOHUMAaHUs cCleuu(UK XUMUM Kak HayKd, Oco3HaHus e poiu B (HOpPMUPOBAHHUU
palMOHAIBbHOIO HAYYHOI'O MBIIUIEHUS, CO3JAHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpY>KaroLIeM
MHUpE KaK O €JMHCTBE MPUPOJIbI U YEIOBEKA, B MO3HAHUU MPHUPOJIHBIX 3aKOHOMEPHOCTEH U PELICHUH
poOIeM COXpaHEHUS MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B OCOOOW 3HAUYMMOCTH XHMHUHU JUII COBPEMEHHOW LMBHJIM3AIMU: B €&
I'YMaHMCTHYECKON HAampaBl€HHOCTH M Ba)XKHOW pOJM B CO3JaHMM HOBOW 0a3bl MaTepUalIbHOM
KYJIBTYpBl, B PEUICHUU TI00AIBHBIX MPOOJIEM yCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA — CBHIPHEBOMH,
SHEPreTUYECcKO, MUIIEBOM U 3KOJIOTMYECKOi 0e30IacHOCTH, B Pa3BUTUU MEIUIMHBI, 00eCIeUeHUH
YCIIOBHIA YCIIEIITHOTO TPYZAA U KOJOTHYECKH KOM(OPTHOMN JKU3HU KaXKIO0TO WieHa 00IIecTBa;

eCTeCTBeHHO-HaquOﬁ I'PaMOTHOCTH: IIOHUMAaHUuA CYIIHOCTHU MECTOAOB IIO3HaHMH:,
HCIIOJIb3YCMBIX B CCTCCTBCHHLIX HaYyKaXx, CIIOCOOHOCTH HCIT0JIb30BaTh MoJIyda€MbIC 3HaHUA JIA
aHanm3a U OObSICHEHUS SIBJICHUH OKpYXXaromero Mupa u Inmpoucxoasanux B HEM HBMCHCHHﬁ, YMCHUA
J€J1aTh 00OCHOBaAHHBIE 3aKJIIOUYCHUS Ha OCHOBE Hay4YHBIX q)aKTOB N UMCIOIINXCA AAaHHBIX C LCJIBIO
MOJIYUYCHHUA NOCTOBCPHBIX BBIBOIOB;

CITOCOOHOCTH CaMOCTOSTEIIBHO HMCIIOJIH30BaTh XMMUYCCKUE 3HAHUS AJI pCHICHUS HpO6JICM B
PCATBHBIX )KU3HCHHBIX CUTYyallUAX,

HHTEPCCA K IMTO3HAHUIO, HCCJIEIOBATEIbCKOM JACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HCIIPEPBIBHOMY 06p830BaHI/IIO u CaMOO6pa3OBaHI/II-O, K
AKTUBHOMY IMOJIYUCHUIO HOBBIX 3HAHWH 110 XUMHH B COOTBETCTBHH C KN3HCHHBIMH HOTp€6HOCT$IMI/I;

MHTEpeca K 0COOEHHOCTSM TPy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AEeSITETbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATbBI

MCTaHpCIlMeTHBIe PE3YIbTATBI OCBOCHUS NIPOTPpAMMEBI II0 XUMHWU HA YPOBHC CPCAHCTO OGI.HCFO
O6p8.30BaHI/I$I BKJIIIOYArOT:

3HaYMMble JJIs  (OPMHUPOBAHHMA MHPOBO33PEHHUS OOYYAIOUIMXCA MEXKIUCIHUILTMHAPHBIE
(MexXIpeIMeTHbIE) O0IIeHayYHbIE MOHATHUS, OTPAXKAIOIINE 1IEIOCTHOCTh HAYYHOW KapTHUHBI MUpPA U
ceun(uKy METOJIOB TO3HAHUS, HCIOJB3YEMBIX B E€CTECTBEHHBIX HayKax (MaTepus, BeIIECTBO,



9HEprus, SBICHUE, POIeCcC, CHCTeMa, HAyUHbIN (haKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TeOopHs, UCCIIeIOBaHNE, HAOMIOACHUE, H3MEPEHUE, DKCIIEPUMEHT U APYTHE);

YHUBEPCAJIbHBIC yueOHble JNEUCTBUS (mo3HaBaTebHbIE, KOMMYHUKATUBHEIE,
peryasTHBHBIE), oOecreunBaromue GopMUpoBaHne (YHKIMOHATIBLHON T'PAMOTHOCTH U COLMAIBHOM
KOMIIETEHIIMH 00y4aroIuXcs;

CIIOCOOHOCTh o0yyaromuxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCUUIITIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS M YHHUBEpCAIbHbIE yueOHbIC EHCTBUS B MO3HABATEILHON U COLMATBHOM
MIPaKTHKE.

MeTaHpeaMeTHme PE3YIbTAThI OTpaxaroT OBJIaICHHUEC YHUBCPCAJIbHBIMU y‘-Ie6HI)IMI/I
IIO3HAaBAaTCJIbHBIMU, KOMMYHUKATUBHBIMH U PECIYJIATUBHBIMU ,I[efICTBHSIMH.

Ilo3naBaTebHBIE YHHBepCcAJIbHbIE YUeOHbIe NeliCTBUS
3) 06a3oBble JOruYecKue qeiicTBUS:

CaMOCTOATCIIbHO (bOpMYHI/IpOBaTL U  aKTyaJIM3UpOBATh HpO6JI€My, pacCMaTpuBaTh eé
BCCCTOPOHHE;

OonpcaAcCiIATbL LCJIM ACATCIbHOCTHU, 3alaBas IIapaMCTpbl H KPHUTCPHUU HUX JOCTHIKCHUS,
COOTHOCHUTDB PE3YJIbTAThI ACATCIbHOCTU C ITOCTABJICHHBIMU LCIIAMUA;

HCIIOJIb30BAaTh IIPpH OCBOCHUU 3HAHHI HpI/IéMI)I JJOTHYCCKOTO MBIINUJICHUA: BBIACIATDH
XapaKTCPHLBIC IIPpU3HAKH MMOHATUH n YCTaHaBJIMBATb Hnux B3aUMOCBA3b, HCIIOJIB30BAaTh
COOTBCTCTBYIOIIUEC ITOHATUSA TJIA 00BSICHEHUS OTACIBbHBIX (baKTOB nu ﬂBHeHHfI;

BBI6I/IpaTB OCHOBAHUSA U KPUTCPUU IJIA KJ'IaCCI/I(I)I/IKaI_II/II/I BCIICCTB U XUMHNYCCKHUX peaKHHﬁ;
YCTAHABJIMBATb MPUYNHHO-CJIICACTBCHHBIC CBA3U MCIKAY N3YUACMbBIMU SABJICHUSMU,

CTPOUTH JIOTMYECKHE pacCyXJIeHHs (MHAYKTUBHbIC, JEIyKTUBHBIEC, IO AHAJOIMHU), BBISBIATH
3aKOHOMEPHOCTH U TPOTHBOPEYMS] B PACCMATPUBAEMBIX SIBJICHUSAX, (POPMYIHpOBaTh BBIBOJABI U
3aKJII0YEHUS;

MPUMEHTh B IPOLIECCE IO3HAHUS HCIIOJIb3yeMble B XUMHUHM CUMBOJIMYECKHE (3HAKOBBIE)
MoJieNId, IpeoOpa3oBbIBaTh MOAEIbHBIE NPEACTABICHUS — XMMUYECKMH 3HAK (CHMBOJI) DJIEMEHTA,
xumuueckas Gpopmysa, ypaBHEHHE XUMUYECKOW peakuu — MpU PEIIEHNN YUEOHbBIX M03HABATEIbHBIX
U TPAKTUYECKUX 3a]ay, IPUMEHATH HA3BAHHBIC MOJCIbHBIE IPEICTABICHUsS I BBIABICHUS
XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUi.

2) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:
BJIaZICTh OCHOBAMHU METOJI0B HAYUYHOT'O IMO3HAHHW BEIIECTB U XUMHUYCCKUX peaxunﬁ;
dbopMynupoBaTh eI W 33Ja4d  HCCIEAOBAaHUS, WCIOJIB30BaTh IIOCTABICHHBIE U

CaMOCTOSATCIIbHO C(i)OpMy.TH/IpOBaHHBIe BOITPOCHI B KAYECTBC MHCTPYMCHTA IMO3HAHHA W OCHOBBI JJIA
(bOpMI/IpOBaHI/ISI TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBACMBIX Cy)KI[CHPIfI;



BJIAACTb HABBIKAMHU  CaAMOCTOATCIIBHOI'O IUIAHUPOBAHHA W MNPOBCACHUA  YYCHHUYCCKUX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOJIOJATh 3a XOJOM IIPOIECcca, CaMOCTOSTEIbHO
MPOTHO3UPOBATh €ro  pe3ysbTaT, (OPMYIHUPOBAaTH OOOOLICHUS ¥ BBIBOJABI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB HCCICIOBAHHUS, COCTABJIATh OOOCHOBAHHBIA OTYET O MMPOJEIAHHOM
pabore;

pUOOPETaTh OMBIT YYCHUYECKON MCCIIEOBATENBCKON U MPOEKTHON IS TENbHOCTH, TPOSIBIISATh
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IOMCKY METOJOB PEIIEHUs NPAaKTHYEeCKUX 3a/ad,
IIPUMEHEHHUIO PA3JIMYHBIX METOJOB [IO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OpPUEHTHPOBATHCS B PA3NIMYHBIX MCTOUYHUKAX MH(DOpManuu (HaAy4HO-TOMYJIsIpHAs JIMTEpaTypa
XMMHAYECKOTO  COJIEpP)KaHus, CHOpaBOYHBIE TOCOOMs, pecypchl VHTepHera), aHaTU3UPOBATH
MH(OPMALIHIO PA3TUYHBIX BUJIOB U ()OPM MPE/ICTaBICHUS, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTD
Y HETIPOTUBOPEYUBOCTH;

(dbopMyIMpoBaTh 3ampochl W TPHUMCHITH pPAa3IUYHBIE METOABl IPU TOWCKE U OTOOpe
uHpopMaLuy, HeOOXOAUMOMH /7Sl BBIMOTHEHUS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUTIA;

HpI/IO6peTaTB OIIBIT HMCIIOJB30BaHUA I/IH(I)OpMaI_II/IOHHO'KOMMYHI/IKaTI/IBHLIX TEXHOJOTUi H
PA3JIMYIHBIX ITIOMCKOBLIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpaTh ONTUMANIbHYIO (GOpMY MpeacTaBieHUus HH(oOpManuu (CXemsl,
rpaduku, TuarpamMmbl, TaOJIULblL, PUCYHKHU U IPYTHUE);

WCTIOJIb30BATh HAYYHBIHN S3BIK B KAYECTBE CPEICTBA MPHU paboTe ¢ XUMHUUECKOW MH(POpMAITUEH:
INPUMEHSATh MEXKIpeIMETHble ((U3NYECKHe W MaTeMaTHYeCKHE) 3HAKW M CHUMBOJBI, (HOPMYIIBI,
ab0peBHaTypbl, HOMEHKJIATYPY;

UCIOJIb30BATh 3HAKOBO-CUMBOJINYECKHE CPEICTBA HAIJISIIHOCTH.
KomMyHuUKaTHBHBIe yHHBepcalbHble y4eOHbIe qelicTBHA:

3a1aBaTb BOIIPOCHI 11O CYIICCTBY 06CY)KI[21€MOI>1 TEMBI B XO0AC Auaaora 1/WIH AUCKYCCHHU,
BBbICKa3bIBaTh UACH, (1)0pMyJ'II/Ip0BaTI) CBOM NPCIIOKCHHUA OTHOCUTCIIbHO BBITIOJIHCHU A
HpeHHOH(CHHOﬁ 3aJda4u,

BBICTYIIaTh C IPE3EHTALIMEN PE3yJIbTATOB IMO03HABATEIBHON JEATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IMPHU BBIMOJIHEHUN XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO HCCIEIOBAHUIO CBOMCTB HM3ydaeMBIX BEIIECTB, pealv3aluil y4eOHOTO
MpoeKTa, W (HOPMYyIUPOBATh BHIBOABI 110 PE3yJbTaTaM MPOBEAEHHBIX WCCICIOBAHUNA ITyTEM
COTJIACOBAHUS TIO3UIIMH B X0/1e OOCYKIACHHS 1 0OMEeHa MHEHUSIMHU.

PeryasiTuBHble yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

CaMOCTOATCIIBHO IUIAHUPOBATH MW OCYHICCTBJIATH CBOKO ITIO3HABATCIIBHYIO OCATCIBHOCTD,
OIpeaciias e€ menu u 3ala4v, KOHTPOJUPOBATHL M IO MCPC HCO6XOI[I/IMOCTI/I KOPPCKTUPOBATH



Hpe;[naraeMHﬁ AJIrOpUTM HeﬁCTBHﬁ IpHU BBINIOJIHCHUA y‘-ICGHbIX Hn HUCCICAOBATCIBCKHUX 3aa4,
BBIOMpaTh Hambosiee dPGEKTUBHBIN CIOCO0 WX pelIeHHs C Y4E€TOM IMOJyYeHHUS HOBBIX 3HAHHH O
BCIICCTBAX U XUMHNYCCKUX PCAKIHAX,

OCYLIECTBIISATH CAMOKOHTPOIIb ICSTEIFHOCTH HA OCHOBE CAMOAHAIHM3a U CAMOOIICHKH.
HNPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS MPOTrPaMMBI M0 OMOXMMHUU HAa YPOBHE CPEIHEro OO0IIero
o0pa3oBaHMs BKIIOYAIOT crieruduueckue i yueOHoro npeaMera «brnoxumus» HaydHbIe 3HAHHA,
YMEHHS U CIOCOOBI JIEHCTBUIM MO OCBOEHUIO, MHTEPIIPETALIMU U MPeoOpa30BaHUIO 3HAHHM, BHJIbI
NESATEILHOCTH TIO0 TOJTYYCHHIO HOBOTO 3HAHWS M TPUMEHEHUWIO 3HAHWA B Pa3IUYHBIX Y4EOHBIX
CUTYalUsiX, a TaK)Ke B PEalIbHBIX JKU3HEHHBIX CUTYyallMsIX, CBS3aHHBIX ¢ XUMHeW. B mporpamme mo
OMOXMMUS TIPEIMETHBIE PE3yIbTAThI MIPEACTABICHBI 10 TO1aM H3yYCHHUS.

10 Kinacc

Cc(OPMHPOBAHHOCTh NPEACTABICHUN: O MECTe M 3HAYCHHU OPTaHUYECKOH XUMHUH B CHCTEME
CCTCCTBCHHBIX HAYK H eé pojin B obecnieueHun }’CTOI;'I‘-II/IBOI“O Pa3sBUTHUA 4YCIOBCUYCCTBA B PCIICHHUU
poOJIEeM DKOJIOTHYECKOM, SHEPreTHYECKOW M IHINEBOM OE30MacHOCTH, B Pa3BUTHH MEIUIIMHBI,
CO3JaHMM HOBBLIX MATCpHUAJIOB, HOBBIX HCTOYHHMKOB OHEPIruuv, B oOecrieueHun palroOHAJIBHOI'O
MIPUPOJIOTIONB30BaHKS, B (DOPMHUPOBAHUN MHUPOBO33PEHHUS M OOIICH KYJIBTYphI UYEIOBEKAa, a TaKXKeE
9KOJIOrMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U IIPUPOIHOM CpeEJie;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJIATaloIUe OHITHS —
XMMHUYECKHIA 3JIEMEHT, aToM, SIPO U 3JIEKTPOHHAs 000J0YKa aroma, s-, P-, d-aTOMHbIE OpOHTaNH,
OCHOBHO€ U BO30YXJIEHHOE COCTOSIHUS aToMa, T’MOpuAMu3alis aTOMHBIX OpOUTaliel, HOH, MOJIEKYIa,
BAJIEGHTHOCTbD, 3JIEKTPOOTPULATEIBHOCTb, CTENIEHb OKUCJIEHUS, XUMUYECKAsl CBSI3b, MOJIb, MOJIIpHAs
Macca, MOJISIpHBIM 00BEM, YIJIepOJHBIA CKeJeT, (PyHKIMOHANbHAs TPYINa, pagukail, CTPYKTYpHbIE
(dopMmyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKENIETHbIE), M30MEPUs CTPYKTYPHAsi U MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKAs), H30MEpPbI, TOMOJIOTUYECKUH pAll, TOMOJOIH, YIJIE€BOJIOPOJBbI,
KHCIIOPOJI- ¥ @30TCOAEpKAILNE OPraHUUECKNE COEITUHEHUS, MOHOMED, IIOJUMED, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS; TeOpuH, 3aKoHbl (nepuoanueckui 3axon JI. M. Menneneesa,
TEOpUsl CTPOEHUsl opraHudeckux BeniecTB A. M. byriepoBa, 3akOH COXpaHEHHUs MaccChl BEILECTB,
3aKOH COXpaHEHMsI M NpPEBpAIlEHMs] SHEPrUUM NpPHU XUMHUYECKHUX PpEeaKlMsX), 3aKOHOMEpPHOCTH,
CUMBOJINYECKUHN S3BIK XHUMHUH, MHPOBO33PEHYECKHE 3HAHUSA, JIEKAIIME B OCHOBE IOHMMAHMS
IIPUYUHHOCTH M CUCTEMHOCTH XMMHWYECKHX SIBJICHHMH; MPEICTABICHHUS O MEXaHU3Max XUMHUYECKUX
peakuui, TepMOAMHAMMYECKUX W KUHETHMUECKHUX 3aKOHOMEPHOCTSIX HMX IMPOTEKaHMs, O B3aUMHOM
BJIMSIHUM AaTOMOB M TpYyNIl aTOMOB B MOJEKYlax (MHAYKTUBHBIA W Me30MepHbI 3¢ deKTsl,
opuentantel | u Il poma); dakromornyeckue CBEACHHS O CBOMCTBaxX, COCTaBe, MOJYUYCHUH U
0€30IaCHOM HCIOJIb30BAHUU BAXKHEMIIMX OPraHMYECKMX BELIECTB B OBITY U IMPaKTHYECKOH
NeSITEIbHOCTH 4YeJOBeKa, OOIIMX HAy4YHBIX MPHUHIMIIAX XMMHUYECKOTO MPOU3BOJCTBA (HAa MpuUMeEpe
MIPOU3BO/ICTBA METAHOJA, IepepabOTKU HEPTH);

C(l)OpMI/IpOBaHHOCTB YMCHHﬁI BBIABJIAITE XaPAKTCPHBIC MPU3HAKU HOHﬂTHﬁ, YCTAHABJIMBATb UX
B3aMMOCBA3b, HCIOJB30BAaTh COOTBCTCTBYIOIIMWEC IIOHATHUA IIPHU OIMKMCAHWU COCTaBa, CTPOCHUA H

CBOICTB OpTaHUYCCKUX COCHHHCHHﬁ;

c(OPMHPOBAHHOCTH YMEHUIA:



HCIIOJIb30BAaTh XUMUYECKYI0 CHUMBOJIUKY IS COCTaBJICHUS MOJIEKYIISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX ) (POPMYJT OpraHUYECKUX BEIIECTB;

COCTAaBJIATh YPaBHCHHUA XHUMHUYCCKUX peaKHI/Iﬁ U pacCKpbIBaTb HX CYHIHOCTBH: OKHCIIMTCIBHO-
BOCCTAaHOBHTCIIbHBIX peaKLII/Iﬁ MMOoCpCACTBOM COCTABJICHUA DJJICKTPOHHOI'O OamaHca >TUX peaKHHﬁ,
peaKHI/Iﬁ HOHHOI'0 0OMeHa HYTéM COCTaBJICHH UX ITIOJIHBIX U COKpaH_[éHHBIX HOHHBIX ypaBHeHHﬁ;

M3rOTaBIMBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BELIECTB JJI MIUTFOCTPALMU MX XUMHUYECKOTO
U IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHMIA: YCTAHABIMBATh TMPUHAMICKHOCTh H3YYCHHBIX OPTraHUYECKUX
BEIIECTB 0 UX COCTaBy M CTPOCHHUIO K ONPEACIEHHOMY KIACCY/TPYIIE COSAWHEHHH, 1aBaTh UM
Ha3BaHuA 1o cuctematuieckoii HomeHkiarype (IUPAC) u npuBOAUTh TpUBHAIIbHBIC HAa3BaHUS IS
OTJIENIbHBIX TIPEICTaBUTENIE OPraHMYECKUX BEIIECTB (PTHIICH, AalleTHJICH, TOJYOJ, TJIUIEPHUH,
STWICHIJIMKOJb, (heHOoJ, (opManblIeru, aleTaiblerui, aleTOH, MypaBbUHAs KHUCIIOTAa, YKCyCHas
KHCJIOTA, CTEapUHOBAasi, OJEWHOBAas, IMAJIbMUTUHOBAs KHUCJIOTHI, TJMUIMH, aJaHWH, MaJbTO3a,
bpyKTO3a, aHUIIMH, IUBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

C(l)OpMI/IpOBaHHOCTB YMCHUS ONIPCACIIATE  BUJ XUMHYECKOM CBSI3H B OpraHU4YCCKHUX
COCANHCHUAX (KOBaJIeHTHaﬂ 1 MOHHAaA CBA3b, G- U T-CBA3b, BOAOPOJHAA CB$I3I));

C(bOpMI/IpOBaHHOCTB YMCHUA NPUMCHATDH IMOJIOKCHUA TCOPUN CTPOCHUSA OPraHUYCCKUX BCIICCTB
A. M. BYTJ'IepOBa JJIA 00BACHEHHS 3aBUCHUMOCTH CBOICTB BCHICCTB OT UX COCTaBa U CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH XapaKTEPH30BaTh COCTaB, CTPOCHHE, (HPU3UUECKHE U XUMHUYECKUE
CBOWCTBA TUIHUYHBIX MPEACTaBUTEICH pPA3JIMYHBIX KJIACCOB OPraHUYECKHX BEILECTB: aJKaHOB,
LUKJIOAJIKAHOB, QJIKCHOB, aJKaJUE€HOB, aJKWHOB, AapOMaTUYECKUX YIJIEBOJOPOJOB, CIHUPTOB,
aJIbJIETU/I0OB, KETOHOB, KAapOOHOBBIX KHCJOT, MPOCTBIX M  CIOXKHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHU M aMHHOB, aMUHOKHCIIOT, O€JKOB, YIJIEeBOJOB (MOHO-, AM- U IOJINCAXapUIOB),
WJUIIOCTPUPOBATh TEHETUUECKYIO CBSI3b MEXy HUMHU YPaBHEHUSAMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxkuuii ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (hopMyII;

c(OpPMUPOBAHHOCTh YMEHHUS MOATBEPK/IaTh HA KOHKPETHBIX IPUMEpPax XapakTep 3aBUCUMOCTH
PEaKIIMOHHON CIOCOOHOCTH OPraHMYECKUX COEAMHEHHUI OT KpaTHOCTH M THUIIA KOBAJIEHTHOW CBS3M
(0- ¥ m-CBSA3M), B3AMMHOTI'O BJIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIax;

c(OPMUPOBAHHOCTh YMEHHS XapaKTEpHU30BaTh MUCTOYHHUKHU YIJIEBOJAOPOIHOTO ChIPhs (HEPTH,
MPUPOAHBIN Ta3, Yroib), CIOCOObI ero mepepaboTKU M MPaKTUYECKOe MPUMEHEHHUE TMPOIYKTOB
nepepaboTKH;

C(OPMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUN O €CTECTBEHHO-HAYYHBIX METOAAX MO3HAHUS
— HaOJI0/IEHUH, U3MEPEHUH, MOJCIMPOBAHNH, IKCIIEPUMEHTE (PEaTbHOM M MBICICHHOM) U YMEHUs
IIPUMEHSATDH OTU 3HAHUS;

C(bOpMI/IpOBaHHOCTB YMCHUSA IMPUMCHATH OCHOBHBIC OIICpalluU MBICIIUTEIbHON IesITeIbHOCTH —
AHAJIN3 U CMHTE3, CPAaBHCHHUC, O606H.[CHI/IQ, CUCTEMATU3AIUIO, BBISABJICHUC TPUYNHHO-CIICACTBCHHBIX
CBsI3€M — JJIs1 N3YUCHUA CBOMCTB BEIIECTB U XUMHUUYECKUX peaKHHﬁ;

CC];)OpMI/IpOBaHHOCTB YMGHI/II\/'IZ BBISBJIATH B3aMMOCBSI3h XHMHUYCCKMX 3HAHHN C MOHITUSIMH H
NpEACTABICHUAMU APYTUX CCTCCTBCHHO-HAYYHBIX MPEAMCTOB JJIA 0oJiee OCO3HAHHOI'O ITOHUMAaHUS



CYLIHOCTH MaTepUaIbHOTO E€IUHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHUS 1O OPraHUYECKOU
XUMUH JIJIs1 OOBSICHEHUS U IPOrHO3UPOBAHMUS SIBIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO TPUPOY;

c(OpMUPOBAHHOCTh YMEHUM: IPOBOAUTH PACUEThI [0 XUMUYECKUM (OpMyJiaM U ypaBHEHUSIM
XUMHAYECKHX PEAKLIUH C MCIOJIb30BaHUEM (PU3MUECKUX BEIMUYMH (Macca, 00bEM Ta30oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAaCUETHI MO HAXOXKICHUIO
XUMHAYECKOH (OpMyIIbI BEIIeCTBAa IO H3BECTHBIM MAaCCOBBIM JOJSM XHUMHUYECKHX 3JIEMEHTOB,
MPOJYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH: MPOTHO3UPOBATh, AHAIU3UPOBAThH U OLEHHUBATh C IO3ULUI
HKOJIOTUYECKON O€30MaCHOCTH TOCIEACTBHS OBITOBOM UM IMPOU3BOACTBEHHOM JESATEIHLHOCTH
YeJIOBEKA, CBA3aHHOW € IepepadOTKOMl BElEeCTB, UCIOIb30BATh NOJYUYECHHbIE 3HAHUS AJIS IPUHATHS
IPaMOTHBIX pEIICHH MPOOIeM B CUTYaIUsX, CBI3aHHBIX C XUMUEH;

c(OpPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XHMHUYECKUN
SKCIIEPUMEHT (TIOJIy4EHHE M U3YyYEHUE CBOMCTB OPraHMYECKHX BEIIECTB, KAU€CTBEHHBIE pPEaKIUU
YIIEBOJIOPOIOB PA3IUYHBIX KIACCOB M KHUCIOPOACOACPKAIIUX OPraHUYECKHX BEIIECTB, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 337au MO pPAclO3HaBaHUIO OPTaHWYECKUX BELIECTB) C COOJIOJCHUEM IpPaBUII
0e30MmacHOro OOpaIleHus C BEUIECTBAMH U J1aOOpaTOpPHBIM 00OpyIOBaHUEM, (HOPMYIUPOBATH LENb
WCCIIC/IOBAHMSI,  MPEJICTAaBIATH B Pa3IM4HON  ¢GopMe  pe3yinpTaTrbl  JKCIEPHUMEHTA,
aHAJIM3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUH:

coOyroaTh TMpaBWila HSKOJIOTHYECKU LEJIecO00pa3HOro IOBEIEHUS B OBITY U TPYAOBOH
NESTEIbHOCTH B LENSIX COXPAHEHUS CBOETO 3/0POBbs, OKPY)KAIOIIEW HIPUPOIHON cpenbl U
JOCTHKEHUS €€ YCTOMYMBOTO pa3BUTHS;

O0CO3HaBaTh OIIACHOCTh TOKCHYECKOTO JCHCTBHS Ha JKUBEIC OpraHu3MbI Ol'IpeI[eJ'IéHHBIX
OpraHNYCCKUX BCHICCTB, IOHNMAaA CMBICII ITOKA3aTCIIA HI[K,

AHAJIIU3UPOBATH I.IeJ'IeCOO6p213HOCTL MNPUMCHCHUA OPraHUYCCKHUX BCIHICCTB B IPOMBIIIIICHHOCTU
nB 6BITy C TOYKHU 3pCHUA COOTHOLICHUA PUCK-ITIOJIb3a,

c(hOPMHUPOBAHHOCTh ~ YMEHMI: OCYIIECTBIISITh  LIEJICHANIPABICHHBIM TOMCK  XUMHUYECKOU
uHpopMalud B pa3IMYHBIX HCTOYHHMKAX (HayyHas M YydyeOHO-Hay4dHas IJMTEparypa, CpelacTBa
MaccoBoi uH(popmarnuu, WHTEepHET ©  Ipyrue), KPUTHYECKU aHATU3UPOBATH XUMUUYECKYIO
nH(popMaInio, epepadaTbiBaTh €€ U UCIIOJIb30BaTh B COOTBETCTBUM C TMOCTABIEHHOW Yy4eOHOI
3a/1a4en.

11 xmnacc

c(OpMUPOBAHHOCTH MPEACTABICHUIN: OMOXUMHUHU KaK HayKu, €€ UCTOPUU U Pa3BUTHS, O POJIH
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTUU OMOXUMHUH;

BIIQJICHUE CHUCTEMOW 3HAHWI, KOTOpas BKJIIOYAET: B3aUMOCBSI3b OMOXUMHHU C MOJEKYISPHOM
ouosorueit, 6moduznKoil 1 OUOOPraHNYECKO XUMHUEH, (aKTONIOTHYECKHE CBEJIEHUS O CBOWMCTBAX,
COCTaBe, TMOJYyYCHUH, BAKHEUIINX OMOOPTaHWYECKHX BEIIECTB, HEKOTOPHIX OHMOXUMHUYECKUX
rpoliieccax MPOTEKAIOIIUX B OpraHu3Max;



c(hOpPMHUPOBAHHOCTh YMEHHIA: BBISIBISTh XapaKTEePHBIC MPU3HAKU MOHSATHH, yCTAaHABIMBATH MX
B3aUMOCBS3b, HMCIOJIb30BATh COOTBETCTBYIOIIME IOHATHS MPHU OMUCAHUM COCTaBa, CTPOCHUA U
CBOMCTB OMOXMMHYCSCKUX COCIMHCHMIL;

c(OPMHPOBAHHOCTH YMEHUIA:

HCIIOJIB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTABJICHHUS MOJEKYJISPHBIX U CTPYKTYPHBIX
(bopMys1 GMOXMMHUYECKHX BEILECTB BELIECTB;

COCTaBJISIThb YPAaBHCHUA CXCMBbI OHMOXUMHUYECKUX peaKI_[I/Ifl U PpacCKpbiBaTb HUX CYIMIHOCTb:
IMOHMMasT OMOJIOTHYECKHUM CMBICIT peaKHHfI;

n3rotaBinuBath Mojenu mMojekyn JJHK/PHK BemecTB mist winmrocTpaniud MX XUMHYECKOTO H
MIPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUH: yCTaHABIMBAThH MPUHAJICKHOCTh N3YYCHHBIX OMOOPTaHUYICCKUX
BEILIECTB o ux COCTaBy u CTPOECHUIO K ONPEACIEHHOMY KJIaccy/Tpyrre
COEAMHEHH M, TPUBOJUTH TPUBUAJIbHbIE Ha3BaHUS JUISL OT/EJIbHBIX MpeACTaBUTENEH
OMOOpPraHNYECKUX BEIIECTB;

cOPMUPOBAHHOCTh ~ YMEHUS ONPEACIATh BHUI XHMHYCCKOM CBS3M B  OPraHUYECKUX
COeMHEHMIX (KOBAJICHTHAs U MOHHAs CBS3b, G- U M-CBS3b, BOJOPOIHAS CBS3b);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTepH30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE U XUMHUECKUE
CBOICTBA THUIHNYHEBIX HpeI[CTaBHTeHeﬁ PAa3JIMYHBIX KJIACCOB OPraHNMYCCKUX BCHICCTB: CJIIOKHBIX
3(UpOB, XKUPOB, HUTPOCOCAUHEHUNH M aMHHOB, aMHUHOKHUCIOT, OEJIKOB, YIrieBOAOB (MOHO-, U- U
MOJICaxXapuIoB),

c(hOpMHUPOBAHHOCTD BJIAJICHUS CHCTEMOW 3HAHUU O €CTECTBEHHO-HAYYHBIX METO/aX MO3HAHUS
— HaOIIOJIEHUH, U3MEPEHHUH, MOJCIMPOBAHNUH, IKCIIEPUMEHTE (PealbHOM U MBICICHHOM) U YMEHUS
MPUMEHSTh 3TH 3HAHMUS;

C(l)OpMI/IpOBaHHOCTB YMCHUA IMPUMCHATH OCHOBHBIC OIICpAIlUU MBICIIUTEILHON IesITeIbHOCTH —
AHAJIN3 U CMHTE3, CPABHCHHUC, O606HICHI/IC, CUCTEMATU3alMI0, BBISIBJICHUC TPUYNHHO-CIICACTBCHHBIX
CBs3€M — IJIsd N3YUCHUA CBOICTB BEIIECTB U XUMHUUYECKUX peaKHHﬁ;

C(l)OpMI/IpOBaHHOCTB YMCHHP’IZ BBISIBJISAITH B3aUMOCBSI3b XMMHUECKHUX 3HAHUUW C MHOHATHSIMH U
MNpEACTABICHUAMU APYTUX C€CTCCTBCHHO-HAYUYHLIX MPEAMCTOB JIA 0oJyiee OCO3HAHHOTO ITOHHMMAHUS
CYIIHOCTU MATCPUAJIBHOTO CAWHCTBA MHUPA, UCIIOJIB30BATh CUCTCMHBIC 3HAHUS 110 OpFaHquCKOﬁ
XUMHWU JIA OOBSACHEHHS U IIPOTHO3UPOBAHUA $IBJ'I€HHI>1, HMEIONUX €CTCCTBCHHO-HAYYHYIO ITPUPOY,

c(OpPMUPOBAHHOCTh YMEHUMN: IPOBOAUTH PACUEThl M0 XUMUYECKUM (OpMyJsiaM U ypaBHEHUSIM
XUMUYECKHX PEaKLUi C MCIOJIb30BaHUEM (PU3MUECKUX BETHYMH (Macca, 00bEM Ta3oB, KOJIUYECTBO
BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAacUETHI MO HAXOXKIACHUIO
XUMHUYECKOM (OpMyIibl BeIIecTBAa IO H3BECTHBIM MAaCCOBBIM JOJSAM XHUMHUYECKHX D3JIEMEHTOB,
MPOJYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHAIM3UPOBATH M OICHHUBATH C TO3UIIUN
IKOJIOTUYECKONW OE€30MacHOCTH TOCTEACTBUSA OBITOBOM W TMPOU3BOACTBEHHON JICSITEIBHOCTH



YelOBEKa, CBA3aHHOW C MepepaboTKON BEIIeCTB, UCIOJB30BATh MOYYCHHbBIC 3HAHUS I PUHSATHS
IPaMOTHBIX pEeIIeHUN TPOoOJIeM B CUTYalUsIX, CBI3aHHBIX C XUMHEH;

cOpPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENBHO IUIAHUPOBATh M MPOBOAUTH XHMHUYECKUN
9KCIIEPUMEHT (TIOJIy4EHHE M M3YYEHUE CBOMCTB OPraHMYECKHX BEILECTB, KAUECTBEHHBIE PEaKIIMU
YIIEBOJOPOAOB PA3NIUYHBIX KJIACCOB U KHUCIOPOJICOJEPIKALIMX OPraHMYECKUX BEIECTB, PEIICHUE
HKCHEPUMEHTAIBHBIX 33734 10 PACMO3HABAHUIO OPraHMYECKUX BEIIECTB) C COOJIIOJICHHEM HpPaBUII
0e30MmacHOro oOpalleHus C BEUIECTBAMH U JIaOOpaTOpHBIM 00OpyI0oBaHUEM, (HOPMYIUPOBATH LENb
UCCIICIOBAaHMsI,  MPEJICTaBIATh B pa3nuyHoOll  ¢dopmMe  pe3ynbTaThl  HKCIHEPUMEHTa,
aHAJIM3UPOBATH U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTH YMEHUM:

coONoIaTh TpaBWJIa HKOJIOTHYECKH LEIeco00pa3HOro TIOBEAECHUS B OBITY W TPYAOBOU
JEATEIBHOCTH B LEJISIX COXPAHEHHs CBOETO 3JI0POBBs, OKPYXKAIOIICH NPUPOAHON Cpernsl U
JNOCTHKEHHS €€ YCTOMYHMBOIO pPa3BUTHS;

OCO3HaBaTh OIIACHOCTb TOKCHYECKOTO JCHCTBHUS Ha JKHBBIC OpraHu3MbI OHpGI{GHéHHHX
OpraHn4YCCKHUX BCHICCTB, IIOHUMAaA CMBICJI ITOKAa3aTCJIA HI[K,

AHAJIM3UPOBATH I_ICJ'ICCOO6paSHOCTL IMPUMCHCHHUA OPraHUYCCKUX BCHICCTB B IIPOMBINIIICHHOCTHU
nB 6I)ITy C TOYKHU 3pCHUA COOTHOIICHHUA PUCK-ITIOJIb3a,

chOpPMUPOBAHHOCTh ~ YMEHUM: OCYIIECTBISATh  IEJICHANIPABICHHBI  MOUCK  XUMHUYECKOU
nHpOpMaMM B pPa3IMYHBIX HCTOYHHWKAX (HayyHas W YydeOHO-HAy4dHas JIMTEpaTypa, CpeiacTBa
MaccoBoi  uHbopMainuu, WHTEepHET U  Jpyrue), KPUTUYECKU aHAIU3UPOBATH XUMUYECKYIO
nH(popMaInIo, IepepadaTeiBaTh €€ | UCIIOJIB30BaTh B COOTBETCTBUM C IOCTABICHHOW Y4eOHOM
3a7a4ei.

OKCepUMEHT Kak MeToJ B OHOXMMHH. XHUMHUYECKHMH COCTaB MUBBIX OPIaHHU3MOB.
DOneMeHTHbIN cocTaB opraHusma. IloHATHE O TJIaBHBIX OMOTEHHBIX AJIEMEHTaX. 3aKOHOMEPHOCTH
pacnpocTpaHEeHHUs] 3JEMEHTOB B JKHMBOM mnpupozae. lloTpeOHOCTH OpraHM3MOB B XHMHUYECKHUX
JJIeMEHTaX. XUMHUYECKHM cocTaB kuBoro opranusma. CTpykTypa U (QYHKIUM OHOMOJIEKYII.
OcHoBHbIE Ki1acchl OMoMoeKy1. OnpeseneHe 3IeMEHTHOTO COCTaBa )KUBBIX OPraHU3MOB.

DneMeHThl TeOpUHU KIETOUYHOTo cTpoeHus. KiierouHble opraHeuibl UX CTPOEHUE U (PYHKIIMU:
SJIpO, HUTOIIa3Ma (MUTOXOHPUH, JTU30COMBI, SHAOIIa3MaTHUECKasl CETh, FMAJIOIIa3Ma), KJIeTOUHas
MeMmOpaHa. CpaBHEHUE KJIETOK MTPECTaBUTENEN pa3HbIX LIAPCTB KUBBIX OPraHU3MOB.

[Tomu- n rerepodyHKINOHATIBHBIE coennHeHns] DyHKIIMOHATBHBIE TPYNIBL. [IpuHAIIE)KHOCT
(GYHKIMOHATBHBIX ~ TPYNI K  ONpEeAeiEHHBIM  KjaccaM  OpPraHMYeCKUX  COSAMHEHHH.
[TonmudyHKIMOHATIBHBIE U TeTePOPYHKIMOHATIBHBIX coenuHeHus. OpTo- , MeTa- U MapanoioKeHue
¢byHKIMOHANBHBIX Tpynn. LIButrep-uon (OunomnspHbeli HoH). buocuHTe3 Oenka (TpaHCKPUIIIUS,
TpaHcianus). berok-repMuHaTop.

Crnoxuble 3¢pupbl. CoctaB 1 HOMeHKIaTypa. OU3NUecKue 1 XuMHUecKue cBoictea. ['uaponus
clokHBIX 3¢upoB. Jlunuael. Knaccuduxanms nununoB. buonoruueckue ¢GyHKIMM JTUIHJIOB.



Crpykrypa kupoB. Tumnsl xupoB. PocoIUTUIBI, JTATTONPOTEHIBI, TIUKOIUTUILL. 30TpeHOUIbI.
Crepounnsl. PacpocTpanenue B IpupoJe U IPUMEHEHHUE.

OO6pa3oBanue yrieBoJioB B mpoltecce gorocunre3a. Kinaccudukanus yrieBogo. ['mroko3sa:
¢usnueckue cBoiictBa. [IpuponHbIe MCTOYHUKH, CIOCOOBI MONydeHUs W npumeHeHus. CtpoeHue
MOJICKYJIbI: QJIbJETUAHAS W IMKINYecKue (opmbl. XUMHUUecKHe cBOHCTBa. PpykTo3a. Puboza u
ne3okcupubosa. [IpeBpamenue rioko3sl B opranu3me denoseka. Caxaposa. Kpaxman. Crpoenue,
cBoiicTBa. PacnpocTpanenune,cBOMCTBa, HAX0XK/IEHUE B IPUPO/JIE, IPUMEHEHHE.

A3zoTconepkaiiue — opraHudeckue — coequHeHus.  Awmunbl.  [lonsitue 00  amuHax.
Amunokucnotel. CoctaB, cTpoeHue, HOMeHKIaTypa. W3omepus. IT'omonoruueckuii psia
aMUHOKHCIIOT. Dusnyeckue U XMMUYECKUE CBOMCTBA. I[IpuMeHeHHE M NOIyYyeHUEe aMUHOKMCIIOT B
nabopaTtopuu. Pactipoctpanenue B mpupoe.

benku - ocHoBa xu3Hu. benku. Ilentuanas cBs3b. Homenknatypa nentunoB. CTpyKTypbl
6enxoB. Tunsl OenkoB. JleHaTypanus 1 peHyTaparus OeIKoB.



TEMATHUYECKHWH IIJIAH

[esneBble npuoputeTsl Bocnutanus 1iasa COO:
CO31aHuC 6HaI‘OHpI/I$ITHBIX yCHOBI/Iﬁ JJISL HpHOGpCTCHI/ISI IOKOJIbHUKAMU OIlbITa OCYHICCTBJICHUA
COLIMAJIbHO 3HAYUMBIX JIET:

1.
2.
. OIIBIT A€CJI, HAlIPaBJICHHBIX HaA I1I0JIB3Yy CBOEMY POJHOMY Iropoay Ui CCly, CTpaHC B LCJIOM, OIIBIT

oo

OIIBIT JIeJI, HAIIPABJICHHBIX Ha 3a00Ty O CBOEH CeMbe, POAHBIX U OIM3KHUX;
TPYIOBOM OIIBIT, OIIBIT YYaCTHUs B IPOU3BOJICTBEHHOMN ITPAKTHUKE;

NESITeBHOTO BBIPAXKEHHUS COOCTBEHHOM I'pakIaHCKOW MO3HIINY;
OIIBIT IPUPOJOOXPAHHBIX JIET;

. OIIBIT pa3pClICHUA BOSHUKAKOIIUX KOH(bJII/IKTHBIX CI/ITyaLII/If/’I B IIKOJIC, AOMA WUJIK Ha YJIMIC,
. OIIBIT CaMOCTOATCIBHOTO HpI/IO6peTeHI/I${ HOBBIX 3HaHHI>i, IIPOBCACHHNA HAYYHBIX I/ICCJ'IG,Z[OBaHI/II‘/II,

OIIBIT HpOCKTHOfI ACATCIIBHOCTH,

. OIIBIT HU3Y4YCHHA, 3alIUTBl U BOCCTAHOBJICHHSA KYJIbBTYPHOTO HACJICAHA YCIOBCUYCCTBA, OIIBIT

co3JIaHus COOCTBEHHBIX MPOU3BEICHUI KYIBTYPHI, OIBIT TBOPUYECKOTO CAMOBBIPAKCHHUS;

. OTIBIT BEACHUS 37J0POBOTO 00pa3a JKU3HU U 3a00THI O 3I0POBHE APYTUX JIOJICH;
. OMBIT OKa3aHHUS TIOMOIIM OKPYKaIOIKUM, 3a00Thl O MalbllllaX WIM TOXWIBIX JIOISX,

BOJIOHTEPCKHUH OIBIT;

10. omeIT caMONO3HAHHS U CaMOdHalIn3a, OIIbIT COLOMUAJIIbBHO IIPHUEMIICMOI'0 CaMOBBIPAXKCHHUA H

camopeau3aluu.
DopMupyemsbie
HaumenoBanue
COLMAJIBLHO JuiekTpoHHbIE (HU(pPOBbIE)
pa3jiejioB U TeM KoaunyecTBo
3HAYMMBbIe, o0pa3oBaTe/ibHbIE PeCypChl
NPOrpamMMbl 4acoB
LIEeHHOCTHBbIE

oTHomeHus (Ne)

Pazgen 1. buoxumms
kak  Hayka. Hcropus
pa3BUTHS OMOXHMMUHU.
Ponn OTCUYCCTBCHHBIX
VY4eHBIX B Pa3BUTUU
Groxumun.  Bsanmoce3b 3 4,578 https://m.eds00.ru/d69df650
OHMOXUMUHN c
MOJIEKYJIIPHOU
Ouosiorueit, O6uOPU3NKOM
u OMoopraHNYecKoi
XUMHEH.

Pasgen 2. Di1eMeHTHBIN
COCTaB OpraHu3Ma.
IlonsiTHE O THHABHEBIX
OMOTreHHBIX DJIEMEHTAX. 13 1,3,57 https://m.edso0.ru/d69df650
3aKOHOMEPHOCTH
pacmpocTpaHeHus
3JIEMEHTOB B JKUBOM




npupoae. CTpykrypa u
(byHKIMN OMOMOJIEKYIL.
OcCHOBHBIE KJIacChl
OMOMOJIEKYIL.

Paszgen 3. DneMeHTEI
TEeopuun KJIETOYHOTO
CTPOCHMUS. Knerounsie
OpraHeIUTbl UX CTPOSHHUE U
byHKIUU: SApO,
[UTOIIIa3Ma
(MUTOXOHIPHH,
JIU30COMBI,
SHOIUIa3MaTHYeCKas
CETbh, rUaonia3ma),
KJIETOYHAs MeMOpaHa.
CpaBHenue KJIETOK
MIPEACTABUTENEN  pa3HBIX
apCTB JKUBBIX

OpraHU3MOB.

13

79,10

https://m.edsoo.ru/d69df650

Pasmen 4.
A3zoTconepxaiue
OpraHUYeCKUEe COCAMHEHUS
AMMUHBI. AMUHOKHCIIOTEHI.
benku.

4,510

https://m.edsoo.ru/d69df650

BricokomonekynsipHbie
COCIMHEHUSL.

1,2,3,8,9,10

https://m.edsoo.ru/d69df650

OBIIEE KOJIUYECTBO

YACOB 110 TPOTPAMME
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IOYPOUHBIH IIJIAH (KTII)

Ne i/ Jdomainee
HMara Tema ypoka
3a1aHUE
1 04.09.2024 | Buoxmmusa Kak Hayka. MecTo un ponb buoxnmmm Ctp 3-5
B COBPEMHHOM Mupe
2 04.09.2024 | Uctopwma passBuTMA bUoxmummm 3apaHue B TeTpagm
3 11.09.2024 | OTeyecTBeHHbIe yYeHble BHECLUNE BKNAA B Ctp 5-7
pa3BUTME BUOXMMUM
AMWHOKUCNOTbI. AMWUHOKMCAOTBI, UX 3agaHue B TeTpagm
4 6uonormyeckne GyHKUMU. TUMNbl aMUHOKUCAOT.
11.09.2024 | Knaccndmkaumm aMmMHOKUCNOT. 3aMeHNMbIE U
He3aMeHMMble aMUHOKUCAOTbI.
CsolicTBa pagmkanos. Nentnabl. Metoapl Crp 7-10
5 18.09.2024 | pa3aeneHusa n naeHTMOUKaLMM aMUHOKUCNIOT U
nenTnaos.
6 18.09.2024 | CemunHap: nenTnasbl. 3apaHue B TeTpagu
7 25.09.2024 | CemuHap: nenTnasbl. Ctp 10-15
Xumua 6enka. KauecTBeHHble peaKkunn Ha 3apaHue B TeTpPagM
8 25.09.2024 | cneumduyeckme rpynnbl 6€1KOB U1
AMMUHOKMCNIOT.
9 02.10.2024 | du3MKO-XMMMYECKMe cBOMCTBA benkos. Auanms. | Ctp 15-18
10 02.10.2024 | PacTBOpMMOCTb 1 ocaxKaeHne 6enkKkos. 3apaHue B TeTpPagM
JeHaTtypauuns 6enkos.
11 09.10.2024 | HyknenHoBble KUCNOTbl. Buabl HYKNEMHOBbLIX Crtp 18-22
KMC/IOT U UX OCHOBHbIE PpYyHKLMN.
12 09.10.2024 | CTpoeHne HYKNEUHOBbIX KNCAOT 3agaHue B TeTpagm
13 16.10.2024 | Hykneosunapl n Hykneotnabl. Lnuknnyeckume Ctp 22-25
HYKNeoTnabl.
14 16.10.2024 | HykneoTuaHble KOpepMeHTbI U NEPEHOCUNKM 3agaHue B TeTpagm
COeaANHEHWNIN, UX OCHOBHbIE TUMbI
Onuro- n nonnHykneotnabl. CTpyKTypHas Crtp 25-28
15 23.10.2024 | opranmsauma AHK: nepsnyHan, BTOPUYHAA U
TPeTU4HaA CTPYKTYpbI.
dusnko-xmmunyeckne ceoiictea JHK: 3agaHue B TeTpagm
16 23.10.2024 | AeHaTypaLma, peHaTypauma, BbISKOCTb,
nornouieHue B YO, peakLMoHHOCNOCOBHOCTb.
17 06.11.2024 | CemuHap no AHK Ctp 28-31
18 06.11.2024 | CemuHap no AHK 3apaHue B TeTpagmn
OcHoBHble Buabl PHK, nx ¢pyHKLUKN U Ctp 31-35
19 13.11.2024 | noKanusaums B Knetke. OCObeHHOCTU CTpoeHUA
Bnaos PHK. ®usmko-xmmuyeckmne ceoicrtea PHK.
13.11.2024 | CemuHap no PHK Crtp 35-40

20




21 20.11.2024 | CemuHap no PHK 3agaHue B TeTpagmn
29 20.11.2024 | ®epmeHTbl. ObWMe cBOMCTBA HEPMEHTOB. Ctp 40-42
CtpoeHune depmeHTOB.
23 27.11.2024 | NoHAaTUA: KodpepmeHT, KodaKTop, 3agaHue B TeTpagmn
npocTeTrMyeckan rpynmna
Maponns Kpaxmana ammnason CAKoHbI, Ctp 42-45
24 27.11.2024 | TepmonabunbHoOCTb U cneundUIHoOCTb
depmeHTOB.
CneumdunyHoOCTb AeNCTBUA GEPMEHTOB. 3apaHuve B TeTpagm
25 04.12.2024 | CneundunyHOCTb AENCTBUA aMUNA3bI COHbI U
caxapasbl APOXKKeNn.
26 04.12.2024 | CemunHap: depmeHTbI. Ctp 45-47
27 11.12.2024 | CemunHap: pepmeHTbI. Ctp 45-47
g 11.12.2024 | CemunHap: pepmeHTbI. Ctp 45-47
29 18.12.2024 | ButamumHbl. Obuiee NoOHATME O BUTAMUHAX, 3agaHue B TeTpaau
Knaccubumkaums.
CTpyKTypa, CBOMCTBA, PacnpoCTpaHeHu e B Crp 47-50
npupoze, bruonornyeckas posib BarKHeENLWNX
30 o
18.12.2024 | npeactasutenen sutammHos: A, D, E, K, F,
rpynna B, sutamumu C, P, H.
CTpyKTypa, CBOMCTBA, PacnpoCTpaHeHu e B Crp 47-50
npupoze, bruonornyeckas posib BarKHeEMNLWNX
31 o
25.12.2024 | npeacrasutenen sutammHos: A, D, E, K, F,
rpynna B, sutamumu C, P, H.
32 25.12.2024 | CemunHap: BUTaMUHbI. Ctp 50-55
33 15.01.2025 | CemunHap: BUTaMUHbI. 3apaHue B TeTpagm
34 15.01.2025 | Yrnesogpl 1 ux 6buonornyeckas posb. Ctp 55-60
XMMUYECKUIA COCTaB 1 CBOICTBA.
35 22.01.2025 | Ctepeoxumusa yrnesofoBs. PeakumoHHasn 3apaHue B TeTpagm
CNOCoO6HOCTb Yr1eBoLOB.
BarkHelWwne npeacTaBUTEIN MOHOCAXapuaos, Ctp 60-65
36 22.01.2025 | WX CTpyKTypa, CBOMCTBA M pacnpocTpaHeHne B
npupoge.
37 29.01.2025 | Fnnkosuabl. Onurocaxapuibl, X CBOMCTBA U 3apaHue B TeTpagm
6uonormyeckas ponb.
38 29.01.2025 | Fnnkosuabl. Onurocaxapuibl, X CBOMCTBA U Ctp 65-70
6uonormyeckas ponb.
39 05.02.2025 | Monuncaxapuabl: coctas, TUMbl CBA3EN, 3apaHue B TeTpagm
BeTB/NeHWe. BaxkHelLwme npeacTaBuTenm.
40 05.02.2025 | Monuncaxapuabl: coctas, TUMbl CBA3EN, Ctp70-76
BeTB/NeHWe. BaxkHelwme npeacTaBuTenm.
a1 12.02.2025 | MeTtabonunsm, dbyHKkuum metabonmsma. NoHATMA: | 3agaHue B TeTpaam
aHabonn3m n katabonmsm.
42 12.02.2025 | CemunHap: yrnesoapbl Ctp 76-78
19.02.2025 | CemunHap: yrnesoabl 3apaHue B TeTpagm
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44 19.02.2025 | 3aKOHbI XMMUYECKOM TEPMOANHAMMUKM. Ctp 78-85

45 26.02.2025 | PeweHune 3aga4 Ha TEPMOSNHAMMUKY. 3agaHune B TeTpaau

46 26.02.2025 | PeweHune 3aga4 Ha TEPMOSNHAMMUKY. Ctp 85-87

47 05.03.2025 | ununapl. innnabl, obLine cBOMCTBa U UX Ctp 87-90
6uonormyeckas ponb.

48 05.03.2025 | MembpaHbl. TpaHCNOPTHbIE NPOLLECChI Yepes 3agaHue B TeTpaau
MeMbpaHbI.

49 12.03.2025 | CemunHap: amnuasbl. Ctp 90-92
CTpoeHMe 1 CBOMCTBA *KMPHbIX KUCNOT. 3apaHue B TeTpagu

50 12.03.2025 | Knaccudukaumsa, usomepus v CTpyKTypa
HEHACbILWEHHbIX XXMPHbIX KUCNOT.
CemuHap: CTpoeHne 1 CBOMCTBA *KUPHbIX Ctp 92-95

51 19.03.2025 | KucaoT. KnaccuduKkaumsa, Usomepus mn CTpyKTypa
HEHACbILWEHHbIX XXMPHbIX KNCNOT.

52 19.03.2025 | HezameHUMbIE XMPHbIE KNCNOTbI. Ctp 95-101
Knaccmudumkauma amnnaos.

53 02.04.2025 | CemuHap: HezameHMMble }KUPHblE KUCAOTbI. Ctp 101-103
Knaccmudumkauma amnuaos.

54 02.04.2025 | ObmeH 6enkoB U aMMHOKKUCAOT. KaTabonunsm Crp 103-110
AMUHOKUCAOT.

55 09.04.2025 | CemunHap: obmeH 6e/1K0B M aMUHOKUCAOT. 3afaHue B TeTpaam
Katabonnsm ammMHOKUCAOT.

56 09.04.2025 | PepmeHTaTUBHbIN rMapoan3 6enKkos B 3apaHue B TeTpagu
KEeNya0UYHO-KMLWEYHOM TPaKTe.

57 16.04.2025 | CemuHap: PepmeHTaTMBHbIN rnaponuns 6enkos B | Ctp 110-112
KeNya04YHO-KMLWEYHOM TPaKTe.

58 16.04.2025 I'IpMHu,MﬂbJ opraHusaumm n GyHKLMOHUpoBaHua | Ctp 112-115
UMMYHHOM CUCTEMBI.

59 23.04.2025 | CemuHap: MpuHLUNBLI OpraHU3aLmun u Crp 115-117
GYHKUMOHMPOBAHUA UMMYHHOW CUCTEMDbI.

60 23.04.2025 | Knetkm uMMyHHOM cuctemsl. Crp 117-119
NmmyHHOrnobynuHbl. Ux ctpoeHne n dyHKUMA.

61 30.04.2025 | CemuHap: KNETKM UMMYHHOW CUCTEMDbI. 3apaHuve B TeTpagm
NmmyHHOrnobynuHbl. Ux ctpoeHne n GyHKLMA.

62 30.04.2025 | buoxumma mouun. HeopraHuyeckume un 3apaHue B TeTpagm
OpraHN4yeckne KOMMNOHEHTbl MOYM.

63 07.05.2025 | Broxmmma KpoBswu. Ctp 119-122

64 07.05.2025 | bydepHble cuctembl KpoBM. 3apaHuve B TeTpagm

65 14.05.2025 | Buoxmmua moun. HeopraHudeckme u 3agaHue B TeTpaam
OpraHN4Yeckne KOMMNOHEHTbl MOYM.

66 14.05.2025 | MNMosTOpeHMe 1 3aKpenneHne matepmna. Ctp 122-124

67 21.05.2025 | Ypok ob6obuieHre o npoigeHHOM maTepuane. bes 3agaHuA.

21.05.2025 | Ypok ob6obuieHme o npoigeHHOM maTepuane. bes 3agaHuA.
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

buoxumust. 10-11 knmacesl: yuebHOE Tocodue it 0011e00pa3oBaTeIbHBIX OPraHU3AIHA
/[AntunoBa H.B., [lasnosa JI.K., [TaxomoB A.A., Tperbsakosa /[.C.]. «IIpocBemenuey, 2021.

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. T'mapanoBuy B. U. buoxumusa. — Munck : TerpaCucremc, 2012.

2. Konwman, {. P. Harnsaanas 6uoxumus. — M.: Jlaboparopust 3Hanwmii, 2023 1.

3. Cepepuna E.C. buoxumus ¢ ynpaKHCHHMSMH W 3aJadyaMu: Y4eOHHMK I BYy30B — M.:
I'S0TAP-Menua, 2010.

4. http://www.studmedlib.ru/ru/book/ISBN9785970417362.html
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. http://humbio.ru — ba3za 3Hanuii 1o GMOJIOrUK Yea0BeKa

2. http://tulpar.kpfu.ru/enrol/index.php?id=948 — Buoxumus AJisi CTYIE€HTOB MEIUITUHCKUX
CIICLIMAIIBHOCTEH

3. http://ru.wikipedia.org/ — Bukumnenus - cBo0OIHASA YHIIMKIONEINAS

4. http://www.biomedcentral.com — M3narensctBo BioMed Central

5. http://www.xumuk.ru/encyklopedia/ — Caiit 0 xumuu
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