MYHHUIUITAJIBHOE BIO/ZKETHOE OBIIEOBPA3OBATEJBHOE YUPEX/IEHUE
«CUMPEPOIOJIbCKAA AKAIEMHNYECKASA TUMHA3US»
MYHUIIUITAJIBHOT' O OBPA3SOBAHUS TOPOJCKOM OKPYT CUM®EPOIIOJIb PECIIYBJNUKHU KPBIM

PACCMOTPEHO COI'TACOBAHO YTBEPXKJAIO
Ha 3aceJaHuM Kadeapbl eCTECTBEHHO- 3aMecTUTe]Ib AupeKkTopa no YBP aupexkTop MBOY «Cumpeponoibckas
TYMAHUTAPHOI0 LUKJIA MBOY «Cumdeponoibckasi akageMuuecKast aKaJeMu4ecKasi THMHA3HA»

T'HMHa3UusA»

PykoBoauress IIK E.Bb. CepedpsikoBa E.A. AnukaeBa

E.B. 3unoBuk

NMpoToKoJ Ne 3 npuka3 Ne586

«30» aBrycra 2022 r.

or «30» aBrycra 2022r. ot «31» aBrycra 2022 r.

PABOYASA ITPOI'PAMMA

o npeamMery « XuMus»

aJs 10-11 B kiaacca

YpoBeHb u3yueHusl npeaMeTa — yriry0JeHHbIH
Cpok peanu3anuy nNporpaMmmsl 2 roja

Pa3padoTuyuKk nporpaMMbi:
YYUTEIb XUMUHU

3unoBuk EJjieHa BajeHTHHOBHA
MeJaroraecKui ctax — 22 roaa
BBICIIIAs KATErOpus

2022 r.



Paboyas mporpamma coctaBiieHa Ha OCHOBE CJIEIYIOIUX HOPMATHBHO-TIPABOBBIX JIOKyMEHTOB:

A .

10.

@enepanbHbIii 3aK0H OT 29.12.2012 No273-D3 «O6 obpazoBanuu B Poccuiickoit deaepannn» (C MI3MEHEHHUSIMH).

[Tpuka3 MunucrepcrBa oOpa3oBanus u Hayku Poccuiickoit @enepannu ot 31.12.2015 Ne1576 «O BHecennu u3MeHEeHUH B (eiepabHbIN TOCYAapC TBEHHBIN
o0pa3oBaTeNbHBINA CTAHIAPT HAYAIBHOTO 00IIEro 00pa3oBaHus, YTBEP)KICHHBIN pruKka3oM MuHucTepcTBa 0OpazoBanus U Hayku Poccuiickoit denepanyu oT
06.10.2009 Ne373».

[Ipuka3 MunucrtepctBa npocsemienus Poccuiickoin @enepaunu ot 22.04.2021 Nell5 «OO0 yrBepxknaenun Ilopsaka opraHuzalvd U OCYIIECTBICHUS
00pa3zoBaTeNIbHON JEATEIHHOCTH 110 OCHOBHBIM 00pa30BaTeIbHBIM MPOTpaMMaM — 00pa30BaTEIbHBIM MPOTPaMMaM HauyaJbHOTO OOIIEro, OCHOBHOTO OOIIETo U
cpenHero o0miero oopasoBaHus .

[Tpuka3z MunucrepcrBa npocsemienusi Poccuiickoit ®eneparuu ot 20.05.2020 No254 «O6 yrBepxkaeHun (penepaabHOTo NepedHsl yueOHUKOB, JOMYIEHHBIX K
WCIOJIb30BAHUIO TIPU PEaTU3allii MMEIOIIUX TOCYIapCTBEHHYIO aKKpEeAUTalHi0 00pa3oBaTeNIbHBIX MPOTpaMM HayallbHOTO OOIIEero, OCHOBHOTO OOIIero,
cpenHero oOmiero oopasoBaHus, OPraHU3aIUIMHE, OCYIIECTBIIEMBIMA 00pa30BaTEIBHYIO NEATETLHOCTY (B pell. oT 23.12.2020).

[Ipuka3z MunnctepcTBa obpazoBanust U Hayku Poccuiickoit @enepamuu ot 09.06.2016 Ne699 «O06 yTBepKIeHNN TEPEeUHsT OPraHU3aIii, OCYIIECTBIISIOMINX
BBINTYCK Y4eOHBIX MOCOOUH, KOTOpBIE NOMYCKAIOTCSA K HMCIOJIb30BAHUIO MPH pealu3ali MMEIOIINX TOCYJapCTBEHHYIO aKKpeIuTallio 00pa3oBaTeIbHBIX
MporpaMM Ha4dyaJbHOTO OOIIET0, OCHOBHOTO OOIIET0, CPETHETO O0IIEro oopa3oBaHMs)

[Tucemo JlemaprameHTa TOCyIapCTBEHHOW TMOJMTHKU B cdepe obmero oOpa3zoBaHus MuHHCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoit denepamuu ot
16.05.2018 Ne08-1211 «O06 ucrosb30BaHUU YICOHUKOB M YI€OHBIX TOCOOMIT B 00pa30BaTEIbHOM ICITEIBHOCTI.

[TocranoBnenue ['maBHOro rocyaapcrBeHHOro canutapHoro Bpada P® ot 28.09.2020 Ne 28 «OO6 yrBepkaenuu canutapHbix mpaswin CII 2.4.3648-20
«CaHUTapHO-AMUAEMHOJIOTHYeCKHe TPeOOBaHUS K OPraHU3alMsIM BOCITUTAHUS U 00yd€HHUs, OT/IbIXa U 03I0POBJICHUS JIETEH U MOJIOACKI.

[Ipuka3z MunucrepctBa npocpemeruss PO ot 03.09. 2019 1. Ne465 «O0 yTBepkKJACHHH TEPEUHs CPEACTB OOYYCHHS W BOCIUTAHUS, HEOOXOAMMBIX ISt
peanuzanuu 00pa30BaTENIbHBIX MPOrpaMM HAvajJbHOrO OOIIEro, OCHOBHOIO OOLIEro W cpeaHero ooiiero oOpa3oBaHMs, COOTBETCTBYIOIIUX COBPEMEHHBIM
yCIOBUSAM 00y4eHHs, HEOOXOIMMOTO MPH OCHAIIEHUH 00111e00pa30BaTENbHBIX OPraHU3allii B LENSAX pealn3alii MEPOIPUITUN 10 COJICHCTBUIO CO3JaHUIO B
cyobekTax Poccuiickoit denepanun (MUCXOsS U3 MPOTHO3MPYEMOM MOTPEOHOCTH) HOBBIX MECT B 001e00pa3oBaTeNbHBIX OPraHU3alUAX, KPUTEPUEB €ro
dbopmupoBanus 1 TpeOOBaHUHN K (PYHKIIMOHAIBHOMY OCHAILIEHHUIO, & TAKKE HOPMATHBA CTOMMOCTH OCHAILIEHUS OJHOTO MECTa 00YYarollerocsi yka3aHHbIMU
cpeacTBaMu OOy4YeHHS M BOCIIUTAHUS

3akoH PecryOmuku Kpeim ot 06.07.2015 Ne131-3PK/2015 «O6 o6pa3oBanuu B PecrryOnnke Kpbimy.

ITpuka3 MunucrepctBa oOpazoBaHus, Hayku U Mosonexu PecmyOnmuku Kpeim ot 05.05.2017 Nel140 «O6 yrBepxkaenuu IlonoxeHus o peruoHanbHO i
crcTeMe OLICHKH KauecTBa oOpa3oBaHus B Pecriyonnke Kpbimy.



11. TIlpuka3 MunucrepcTBa oOpazoBanus, Hayku 1 Monoaexu Pecriyonuku Kpsim ot 11.06.2021 Ne 1018 «O6 yTBepxkaennu MHCTpYKIIUH 110 BEICHHUIO JICIIOBOU
JTOKYMEHTAIH B 00111€00pa3oBaTenbHbIX opranu3anusax PecryOmuku Kpeimy.

12. Tlucemo MunmucrepcTBa oOpa3oBanusi, Hayku u Moyonexku PecrmyOnukun Kpeiv ot 20.04.2021 Nel503/01-14 «O dopmupoBanun y4eOHBIX TIJIaHOB
o0mieoOpa3oBarenbHbBIX opranu3anuii Pecyonmuku KpbeiM, peannusyromux ocCHOBHBIE 00pa3oBaTelbHble porpammsl, Ha 2021/2022 yueOHbIi roay.

13. OcHoBHas oOpa3oBaTellbHAs Iporpamma cpeaHero oomiero oopazoBanuss MbOY «Cumdepononbekas akageMruIecKkass THMHA3ZHSD)

14. Tlonoxenue Ne 4.2 «O paboueil mporpamMme Tmiejarora B MYHUIIMIAIBHOM OIOKETHOM 00IIeo0pa3oBaTeibHOM yupekaeHHH «CuMQpeponobeKas
aKaJeMHuYecKas TMMHa3Us» MyHUIIMIIAIBHOTO 00pa3oBaHust ropoickoi okpyr Cumdeponons Pecydnuku Kpeim»

15. VYueOnsrit mman MBOY «Cumdepononbckas akagemuueckast TuMHa3us» Ha 2021-2022 y4ueOHsIii To

PaGouas mporpamMmma opHeHTHpPOBaHA Ha UCTIOJIb30BaHUE yueOHUKA:

B.B Epemun,H.E.Ky3pmenko, B.B.Jlyaun, A.A./Ipo3nos, B.1.Tepennn, nox penakuueii nmpod. H.E.Ky3pmenko u akagemuka PAH B.B.nynuna- 2-e u3nanue,
crepeotunHoe. Xumus. 10 kmace. [IpodguibHbI ypoBeHb: yueb. mist oOmeobpaszoar. yupexaennii - M.: JIpoda, 2012.

B.B Epemun,H.E.Ky3pmenko, B.B.JIyaun, A.A.Jlpo3noB, B.W.Tepenwn, non pemakmueit npod. H.E.Ky3emenko um akagemmka PAH B.B.iynuna- 2-¢
n3anue,nepepad., Xumus. 11 xiacc. [IpodunbHerii ypoeHs: yuel. ais oomeoOpa3oBart. yupexaeHuii - M.: Ipoda, 2011

ITporpamma paccuntana Ha 272 gacoB (4 yaca B HeJEIIO, 2 T0/1a)

«HporpaMMa COoCTaBJICHA C YUCTOM pa60q6171 IMporpaMmbl BOCIIMTAHUSA ((AKa,Z[eMI/IH Pa3BUTHUA: TpaI[I/II_[I/II/I, TBOPYECTBO, UHTCIIIICKT).

KoHnkpeTru3zanus oOI1ei eI BOCIUTaHUS TPUMEHUTEIBHO K BO3PACTHBIM OCOOCHHOCTSIM IIKOJIEHUKOB TIO3BOJISET BBIJICIIMTD B HEH CIICIYIONIUE IICJICBbIC
NPHOPHUTETHI, COOTBETCTBYIOIIHNE TPEM YPOBHSIM 00IIEro 00pa3oBaHMs:

B BocmuTaHuu aeTeil FOHOIIECKOro Bo3pacTa (YpOBEeHb CpeaHero oouero oopa3oBaHus) TaKUM IIPHOPUTETOM SBIISCTCS CO3JaHKME OJIarompHITHBIX YCIOBHM
1Sl IPUOOPETEHHSI TKOJILHIUKAMH OTIBITa OCYIIECTBIICHHSI COIIMATBHO 3HAYUMBIX JCTI.

BeiienieHue JaHHOTO MPHOPHUTETA CBSA3aHO ¢ OCOOCHHOCTSIMH IIKOJBHHKOB IOHOIIECKOI'O BO3pacTa: ¢ MX MOTPEOHOCTHIO B )KHU3HEHHOM CaMOOIIPEICICHUH, B
BBIOOpE JANbHEHIIEro >KU3HEHHOTO MYTH, KOTOPBIA OTKPBIBACTCS IMEpe]l HUMHU Ha MOPOTe CaMOCTOSTENbHON B3pocnoil xu3Hu. CaenaTh MpaBUIIBLHBIA BHIOOD
CTapIIEKIACCHUKAM TTOMOJKET UMCIOLIUICS Y HUX pealbHBbIA MPAKTUYECKUN, COLMAILHO 3HAYMMBIN OTIBIT, KOTOPBIH OHU MOTYT IPHOOPECTH, B TOM YKCJIC U B IIIKOJIE.
9To0:

- OIIBIT JIeJI, HAMPaBIECHHBIX HA 3a00TY O CBOEH ceMbe, POJHBIX U OJTU3KHX;

- TPYJIOBOM OTIBIT, OMBIT YYaCTHS B TPOMU3BOJCTBEHHON MIPAKTHKE;

- OIIBIT JIeJI, HAMPaBIECHHBIX Ha MOJIb3Y CBOEMY POJHOMY CEIly, CTPaHE B LIE€JIOM, OIBIT JESATEILHOTO BBIPAXKEHHSI COOCTBEHHOM IPaskJaHCKOM MO3UINH;

- OTBIT MIPUPOIOOXPAHHBIX JET;
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- OIIBIT Pa3peHICHUs] BO3HUKAIONINX KOH(MIMKTHBIX CUTYaIlMi B IIKOJIE, JOMa WX Ha YIIHIIC,

- OTBIT CAMOCTOSTEJILHOTO MPUOOPETEHNUSI HOBBIX 3HAHUH, MPOBE/ICHUS HAYYHbBIX UCCIIEI0BAHU, OIBIT MPOEKTHOMN JACSITEIIbHOCTH;

- ONBIT WU3Y4YCHUS, 3AIIUTHI U BOCCTAHOBJICHUS KYJIBTYPHOTO HACJIEIUs YEJIOBEYECTBA, OIBIT CO3JAHHUS COOCTBEHHBIX IPOU3BEIECHUN KYJIBTYPHI, OIIBIT
TBOPYECKOTO CAMOBBIPAKECHHS;

- OTIBIT BEJICHHS 3I0pPOBOTO 00pa3a )KU3HM U 3a00ThI 0 3A0POBBE APYTHX JIFOJICH;

- OTBIT OKA3aHMS TIOMOIIU OKPYKAIOIIUM, 3a00Thl O MaJIBIIIAX WU TTOKHUIIBIX JIFOJIX, BOJIOHTEPCKUN OTIBIT;

- OTBIT CAMOTIO3HAHUS U CAMOAHAJIN3a, OTIBIT COIIMAIEHO MTPUEMIIEMOTO CAMOBBIPAKEHUS U CAaMOPEATTU3AIIHH.

I[OCTI/I)KCHI/HO IOCTaBJICHHOU IeJIU BOCIINTAaHUA IIKOJIBHUKOB CHOCO6CTBy€T PEIICHUE CICAYIOINX OCHOBHBIX 3aaav.
3amauu:

1. CoBepIIeHCTBOBAHUE COITMOKYIBTYPHOTO IMMPOCTPAHCTBA PETHOHA, MHTETPUPYIONIETO B ceOe BCIO MHPPACTPYKTYPY OpPraHHU3aINi BCEX YPOBHEW 00pa3oBaHUs,
KYJIbTYPHBIX, CIIOPTUBHBIX, HAYYHBIX U IPYTUX OpraHU3alNi;
2. Co3naHue yCIIOBUH sl KOHCOJMIAIMA YCHIINK 00IIEeCTBa, TOCYAapCTBa U CEMbBH 0 BOCTIMTAHHIO OOYUYAIONIMXCSl Ha OCHOBE MTPU3HAHUS OTIPEIEIISIONICH POITH
CEMBbH;
3. [Nogneprkka oOIIECTBEHHBIX 00BETUHEHNHN B chepe BOCIIUTAHUS U COLUAIN3AINH JTNYHOCTH;
4. ObecrieueHre paBHOTO JOCTyNa K MHPpaCTPYyKType BOCTUTaHUS OOyJarOImuXcs, TPEOYyomux 0co00i 3a00Thl 001IeCTBa U TOCYAapCTBa, BKItouas neteit ¢ OB3;
5. INoBbrmenue 3pGEeKTHBHOCTH BOCIIUTATEILHON IEATEILHOCTH B CUCTEME JIOIIKOJIBHOTO, 00IIEero, MPOo(peCcCHOHATBHOTO, BBICIIETO U JOTOTHUTEIHHOTO
o0pazoBaHUs;
6. Co3gaHue CUCTEMBI COIMATBLHO-TIEIArOTUIECKOM IMOICPIKKH YCIICIITHON COIMATH3aIK 00yJaroIuXcs, MX HPAaBCTBEHHOTO CAMOOTIPEICTICHHS U
KOHCTPYKTUBHOTO CAaMOPa3BUTHSI, B TOM YHUCIIC ICTCH U3 MAIIOOOCCIICYCHHBIX, HEOIAromoydHbIX ceMeil, HaXOASIUXCS B TPYAHOHN )KU3HEHHON CUTYaIIHH.

I/ISY‘{GHI/IG XMMHUHU HAITPABJICHO Ha JOCTHXXCHUE CICAYIOIINX !!eneﬁ:

* Ha OCBOCHME BaXKHEHUIINX 3HAHUHM 00 OCHOBHBIX ITOHATHAX U 3aKOHAX XHUMHU, XUMHYECKOH CHUMBOJIMKH,

¢ Ha OBJIAZICHUC YMCHUIMU Ha6J'IIO,Z[aTL XUMHUYCCKHUC ABJICHHA, ITIPOBOJUTDH XHUMHAYECKUHN OKCIICPUMCHT, IIPOU3BOJNUTL PACUYCThI HA O CHOBE XUMHYCCKHUX (1)OpMy1'I
BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHX peaKum“I;

* Ha pa3BUTHUC MO3HABATCIIbHBIX UHTCPECOB U UHTCIIJICKTYaJIbHBIX CIIOCOOHOCTEH B IMponecce NMpPOBCACHUA XUMHNYCCKOI'O SKCIICPUMECHTA, CaAMOCTOATCIIbHOI'O
HpI/IO6pCTCHI/I$I 3HaHUHM B COOTBETCTBHU C BO3HHKAIOIIIUMMHU ) KU3HCHHBIMH HOTpe6HOCT$IMI/I;

¢ Ha BOCIIMTAHUC OTHOIICHUA K XUMHH KaK K OJHOMY U3 (bYH,I[aMCHTaJ'IBHBIX KOMIIOHCHTOB €CTCCTBO3HAHUS U DJICMCHTY O6IH€‘I€HOBC‘I€CKOI>'I KYJIbTYPHI;

¢ Ha IPUMCHCHUC TTOJTYYCHHBIX 3HAHUH U yMeHI/Iﬁ JJIAA 0e30MacHOTO UCIOJIB30BAHUS BCIICCTB U MAaTCPUAJIOB B 6BITy, CEJIbCKOM XO3SMCTBE U Ha IIPpONU3BOJACTBC.

Kypc msa ygamuxes 10 kiacca peanusyer CleqyoIye 3aJa4u:



* ®OpMHUPOBAHUE Y YUALTUXCS 3HAHUS OCHOB XUMHUYECKOW HAYKH: BXKHEHIINX (PAKTOPOB, MOHITUN, XUMUYECKHX 3aKOHOB M TEOPHH, A3bIKA HAYKH, JOCTYITHBIX
00001IeHIIT MEPOBO33PEHUECKOTO XapaKTepa.

* PazButne ymeHuii HaOMrOaTh U OOBSCHATH XUMUYECKHUE SIBICHUS, IPOUCXOISAIINE B TIPUPOE, TAOOPATOPUH, B TIOBCEAHEBHOM KHU3HH.

* ®OopMHUpPOBaHKE CIIEIUATLHBIX YMEHUI: 00paIaThCs C BEMIECTBAMH, BBITIOIHATH HECIOKHBIE SKCIIEPUMEHTBHI, COOIIO/Iast MpaBUIIa TEXHUKH O€30MTaCHOCTH;
IpaMOTHO MPUMEHATh XHMHYECKHE 3HAHUS B OOLICHNUH C IPUPOJION M B TOBCETHEBHOM JKU3HHU.

* PackppITHE T'yMaHHCTUYECKOI HAIIPABICHHOCTH XUMHH, €€ BO3PACTAIOUICH POJIM B PEUICHNH TIIaBHBIX MPOOJIeM, CTOSIINX MEpe]] YeIOBEYECTBOM, U BKIIAa B
Hay4YHYI0 KapTUHY MUpa.

* Pa3BuTHE TMYHOCTH 00YYAIOMIUXCS: UX UHTEIJIEKTYaJIbHOE U HPABCTBEHHOE COBEPLICHCTBOBAHNE, (JOPMUPOBAHNE Y HUX T'YMAHUCTUYECKUX OTHOIIEHUHN U
9KOJIOTMYECKHU 11€1€CO00Pa3HOTO MOBEACHUS B OBITY U B MPOLIECCE TPYIOBOM 1€ATEIBHOCTH.

HJAHUPYEMBIE PE3YJIbTATHI OCBOEHUA KYPCA XUMUHU

JIMUHOCTHBIE Pe3VJbTAThI:

JIMYHOCTHBIE pe3yJbTAaThl B c(pepe OTHOIEHHH, 00yYAKIIMXCS K cede, K CBOeMY 3/10POBbI0, K MO3HAHUIO ce0si:

® OpHUCHTaAUOUA O6yanOHII/IXC$I Ha JOCTHIKCHUC JIMYHOT'O CHACThA, pC€aIn3alluIO IO3NUTHUBHBIX ) KU3HCHHBIX IEPCIICKTUB, MHUIIUATUBHOCTb, KPCATHUBHOCTD,
TOTOBHOCTB M CITOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPEACICHUIO, CIIOCOOHOCTH CTaBUTh LEJIN U CTPOUTD )KU3HCHHBIC I1JIAHBI,

® TOTOBHOCTH U CIIOCOOHOCTH 00eCceYnuTh ce0e M CBOMM OJIM3KHM I[OCTOﬁHy1-O JKU3HDb B ITPOLIECCCE CaMOCTOHTeHBHOﬁ, TBOp‘ICCKOﬁ 1 OTBETCTBCHHOM
JACATCIBbHOCTH,

® TOTOBHOCTH U CLIOCOOHOCTB 06yqa}om1/1xc;1 K OTCTauBaHUIO JIMYHOI'O JOCTOMHCTBA, COOCTBEHHOTO MHCHUS, TOTOBHOCTb U CIIOCOOHOCTH Bpra6aTBIBaTB
CO6CTB€HHYIO MO3HUIHIO ITO OTHOIICHHIO K O6H.I€CTB€HHO'HOJ'II/ITI/ILIGCKI/IM COOBITHAM IIPOILJIOTO U HACTOAIICTO HAa OCHOBEC OCO3HAHUA, 1 OCMBICIICHHUA UCTOPHUH,
AYXOBHBIX LIGHHOCTEHN U ,I[OCTI/I)KGHI/Iﬁ Halen CTpaHbI;

® TOTOBHOCTH M CLIOCOOHOCTD 06yqa}01u1/1xc;1 K CaMOPa3BUTUIO U CAMOBOCIIMTAHHIO B COOTBCTCTBHH C O6IJ.I€‘I€J'IOB€‘I€CKI/IMI/I OCHHOCTAMM U nJcalaMHu
I'paKaaHCKOI'0O O6I_HCCTB8., HOTpe6HOCTB B Q)HSHHGCKOM CaMOCOBCPIICHCTBOBAHNH, 3aHATHAX CHOpTI/IBHO'03,I[0pOBI/IT€J'IBHOI71 ACATCIBbHOCTBIO,

® [IPHUHATHUC U pCaiu3alusd HeHHOCTeﬁ 300pPOBOIo U 0€3011aCHOTO O6p838 JKHU3HU, 6epe>1<Hoe, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOLLICHHUEC K CO6CTBCHHOMy
(1)I/ISI/ILIGCKOMy U IICUXOJIOTUYICCKOMY 31I0POBLIO;

¢ HCIPUATUC BPCAHBIX NPUBBIUCK: KYPCHH, YHOTpe6J'IeHI/I$I AJIKOT'OJI, HAPKOTHUKOB.

JInuHoCTHBIE pe3yabTaThl B cdepe OTHOLIEHHI, o0yuarommxcs K Pocecnu kak k Poanne (OreuecTBy):



® poccuiicKas UAEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHUIO POCCUMCKON MAEHTUYHOCTHU B IOJUKYJIBTYPHOM COLMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-
KYJIBTYpHOU OOIIHOCTH POCCUHCKOTO Hapoaa U cynpde Poccun, marpruoTusm, TOTOBHOCTH K CITyKeHHIO OTE4ecTBY, €ro 3alluTe;

e YBa)XCHHUE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH nepex PoauHoi, ropocTy 3a CBOM Kpail, cBOr0 PoanHy, mponuioe U HacTosIee
MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu, yBaskeHHe K TOCYJapCTBEHHBIM CUMBOJIaM (rep0, ¢uiar, TUMH);

e (GopMHUPOBaHUE YBAKEHUS K PYCCKOMY SI3BIKY KaK FOCYIapCTBEHHOMY sI3bIKY Poccuiickoit denepaiinu, SBISIFOIIEMYCSI OCHOBOM POCCUHUCKON MIICHTUYHOCTH U
TJIABHBIM (PaKTOPOM HAIIMOHAIBHOTO CAMOOTIPEICTICHHS;

® BOCIHUTAaHUE YBAXKEHUS K KYJIbTYpE, S3bIKaM, TPAJUIUAM 1 00bIYasiM HapoJI0B, poxuBatolux B Poccuiickoit @enepanuu.

JIn4HOCTHBIE Pe3yJIbTAThI B c(pepe OTHOIIEHHH, 00YyUAIOIIUXCSH K 3aKOHY, TOCYAaPCTBY M K IPAKIAHCKOMY 001IEeCTBY:

® TPAKIAHCTBEHHOCTb, TPAXKJAHCKAS MO3UIMS aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOTO OOIIECTBA, OCO3HAIONIEr0 CBOM KOHCTUTYIIMOHHBIE MpaBa U
00513aHHOCTH, YB)KAIOIIIETO 3aKOH U MPABOTIOPSIOK, OCO3HAHHO MPUHUMAFOIIETO TPAAUIIMOHHBIE HAIIMOHAILHBIE U O0IEYeIOBEYECKUE TYMaHUCTUUECKUE 1
JEMOKPATUIECKHE [IEHHOCTH, TOTOBOTO K YYaCTHIO B OOIIECTBEHHOU KU3HH;

® TIPU3HAHHE HE OTYYKJIAEMOCTH OCHOBHBIX MPaB U CBOOO]T YEIOBEKA, KOTOPBIE MPUHAICKAT KAKIOMY OT POXKICHUS, TOTOBHOCTH K OCYIIECTBIICH IO
COOCTBEHHBIX TIpaB U CBOOO T 6€3 HapyIICHHS TTpaB, ¥ CBOOO ] IPYTUX JIUI, TOTOBHOCTh OTCTAaWBaTh COOCTBEHHBIE IMPaBa U CBOOOIbI UEJIOBEKA U IPaKIaHWHA
COTJIACHO OOIIENPU3HAHHBIM ITPUHITUIIAM U HOpMaM MEXIyHApOJHOTO MpaBa u B cooTBeTcTBUU ¢ Konctutynmeit Poccuiickoit deneparuu, mpaBoBas u
MOJIUTUYECKasi TPAMOTHOCTb;

® MHUPOBO33pPEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOM MPAaKTHUKH, OCHOBAaHHOE Ha Uajore KyibTyp, a TakKe
pa3nuuHbIX (POPM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHKHE CBOETO MECTa B MOJIUKYJIBTYPHOM MHUDE;

® HMHTEPUOPHU3ALMS LEHHOCTEH AEMOKPATHH U COLMATIBLHOM COJIMIAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PErYIMPOBAHUIO OTHOIICHUN B TPYIIIE WINA COLMATIBHOM
OpraHu3aIuiy;

® TOTOBHOCThH OOYYarOMMXCSl K KOHCTPYKTUBHOMY YYaCTHIO B IPUHITUU PEIICHUH, 3aTparuBaroIiX UX IpaBa U HHTEPECHI, B TOM YUCIIE B Pa3IMUHbIX Popmax
0OLIECTBEHHON caMOOpraHu3alui, CaMOYIIPaBIIeHUs, OOLIECTBEHHO 3HAYNMOM AESITeIbHOCTH;

® PUBEPKEHHOCTh UIESIM MHTEPHALMOHAN3MA, APYKObI, paBEHCTBA, B3AUMOIIOMOIIIN HApOI0B; BOCIIUTAHUE YBAKUTEILHOTO OTHOLICHHUS K HAIUOHAIIBHOMY
JOCTOMHCTBY JIIOJIeH, UX YyBCTBAM, PEIIUTHO3HBIM YOCKICHUSIM;

® TOTOBHOCTH OOYYArOIIMXCS IPOTUBOCTOSATH UACOJIOTHH SKCTPEMU3MA, HAIIMOHAIU3MA, KCEHO(POOHH; KOPPYIIMH; TUCKPUMHUHAIIMH 110 COLUATBHBIM,
PEUTHO3HBIM, PACOBBIM, HAITMOHATIHLHBIM ITPU3HAKAM U IPYTMM HETATUBHBIM COLIMATILHBIM SBICHUSM.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLICHHI, 00y4AIOMIMXCH ¢ OKPYKAKIIUMH JIIOIbMH:

¢ HPABCTBCHHOC CO3HAHUC U MMOBCACHUC HAa OCHOBC YCBOCHH O6H_IC‘-ICJ'IOBC‘-ICCKI/IX I_ICHHOCTGI\/’I, TOJICPAHTHOT'O CO3HAHUS U ITOBCACHUSA B IIOJIMKYJIBTYPHOM MHUPC,
TOTOBHOCTHU U CIIOCOOHOCTH BECTH Auajor ¢ ApyruMu JroAbMU, JOCTUTATh B HEM B3aMMOIIOHUMAHUS, HAXOUTh 06IJ_II/IG Oeii U COTpYAHUYATDh JJId UX
JOCTHIXCHUA

6



¢ [IPUHATHC T'YMAHUCTUYCCKHX HCHHOCTCﬁ, OCO3HAaHHOC, YBAXKUTCIbHOC U l[O6pO)KeJIaTCJIbHOC OTHOHICHUC K JPYIrOMY YCJIOBCKY, €0 MHCHUIO, MUPOBO33PCHUIO,
® CIIOCOOHOCTH K COIICPCIKUBAHUIO 1 CI)OpMPIpOBaHI/Ie MMO3UTUBHOI'O OTHOIICHHS K JIFOJAM, B TOM YUCJIC K JIMLIAM C OTPAaHUYCHHBIMU BO3MOKHOCTAMUA 310POBBA U

WHBaJIMJIaM; OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHUE K (PU3UUECKOMY U TICUXOJIOTMYECKOMY 3/I0POBBIO JPYTUX JIOJCH, YMEHUE OKa3bIBaTh
MEPBYIO TOMOIIb;

¢ (opmupoBaHUE BEIPAKEHHOW B IOBEJICHUN HPABCTBEHHOU MO3UIMH, B TOM YHCIIE CIIOCOOHOCTH K CO3HATEILHOMY BEIOOPY 710 0pa, HDAaBCTBEHHOTO CO3HAHUS U
MIOBE/ICHNS Ha OCHOBE YCBOEHUS OOIIEUEI0BEYECKUX IEHHOCTEW N HPaBCTBEHHBIX YYBCTB (UECTH, JI0JIra, CIIPABEAJIUBOCTH, MUJIOCEPIUS U IPYKET00us);

® pa3BUTHE KOMIIETEHIUI COTPYIHUYECTBA CO CBEPCTHUKAMH, JETbMH MJIA/IIIEr0 BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEIOBATENIbCKON, MPOEKTHON U APYrUX BUJAX AESTEIbHOCTH.

JIn4HOCTHBIE Pe3yJIbTATHI B c(pepe OTHOIIEHU I, 00YUAIOIIUXCH K OKPYKAIOIIEMY MHUPY, *KUBOH NMPHUPO/Ie, Xy/10:KeCTBEHHOI KYJIbType:

e MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYNMOCTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY TBOPUYECTBY,
BJIaJICHUE JJOCTOBEPHOI MH(OpMaIel 0 MepeaoBbIX JOCTHKEHHUIX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHON HayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX
3HaHUAX 00 yCTpoiicTBE MHpa 1 OOIIECTBA;

® TOTOBHOCTH M CITOCOOHOCTh K 00pa30BaHUIO, B TOM YHCJIE caMOOOpa30BaHUIO, Ha IPOTSKEHUH BCEH )KU3HU; CO3HATEIILHOE OTHOIICHHE K HENPEPHIBHOMY
00pa3oBaHMIO KaK yCIOBUIO YCIIEHTHOM MpodhecCHOHaTLHON U 00IIECTBEHHOM NeATeIbHOCTH;

e HSKOJIOTUYecKas KyJabTypa, Oepe:KHOE OTHOLIEHUS K POJIHOM 3emiie, MpUpoAHbIM OorarctBaMm Poccun n Mupa; moHMMaHKe BIUSHUS COLUATbHO-
HSKOHOMMUYECKHUX MPOILIECCOB HA COCTOSIHUE MPUPOIHOM U COLIMATIBHON CpeJibl, OTBETCTBEHHOCTh 3a COCTOSIHHE MPUPOJAHBIX PECYPCOB; YMEHUS U HABBIKU

pa3yMHOT0 MPUPOAOIOIIB30BaHNs, HETEPIUMOE OTHOIICHHE K JEHCTBUAM, IPUHOCSIIUM BPE]l IKOJIOTUN; TPUOOPETEHNE OIBbITAa HKOJIOTO- HalpaBJIeHHON
NesITeNIbHOCTH;

® SCTETUYECKOE OTHOUICHHS K MUPY, TOTOBHOCTb K 3CTE€TUYECKOMY O0YyCTPOMCTBY COOCTBEHHOTO OBITA.
JIMYHOCTHBIE Pe3yJbTAaThl B c(pepe OTHOMIEHHH, 00YYAIIIMXCS K CeMbe H POAUTEJSIM, B TOM YHCJIe OAr0TOBKA K CeMeiHOM KU3HM:

® OTBCTCTBCHHOC OTHOIICHHEC K CO3JaHNIO CCMbU Ha OCHOBC OCO3HAHHOI'O ITPHUHATUSA HeHHOCTeﬁ CeMEMHOoM KH3HU,
® MOJIOXKUTEIIbHBIN 06pa3 CEMbH, POAUTCIILCTBA (OTI_[OBCTBa u MaTepI/IHCTBa), HHTCPpUOPpHU3alnA TPpAaIUIUOHHBIX CEMEHHBIX I€HHOCTEH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHHUS 00YYAIOUINXCS K TPYAY, B cepe cOUaTbHO-IKOHOMUYECKUX OTHOIIEHUI:

e yBaX€HHUE KO BceM opmMaM cOOCTBEHHOCTH, TOTOBHOCTD K 3aIl[UTE CBOEH COOCTBEHHOCTH,
® 0CO3HAaHHBIN BEIOOD OyaymIel mpodeccuu Kak MyTh U CHO0CO0 peann3alui COOCTBEHHBIX KU3HEHHBIX TJIAHOB;

® TOTOBHOCTH 06yqafonmxc;1 K prI[OBOfI HpO(I)eCCHOHaHLHOﬁ ACATCIIBHOCTU KaK K BO3MOJKHOCTH Y4aCTHA B PCIICHUHU JINYHBIX, O6H_ICCTBCHHBIX,
roCyaapCTBCHHBIX, 06IJ_ICH8.I_II/IOH3.J'IBHBIX HpO6J’I€M;
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NOTPEOHOCTh TPYAUTHCS, YBAKECHUE K TPYY H JIOSM TPYAA, TPYAOBBIM JOCTIKEHHSIM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHE K

pa3HbIM BUAAM TPYJOBOU JIEATEIIBHOCTH;

TOTOBHOCTB K CaMOOGCJIy)KI/IBaHI/IIO, BKJIrO4as 06yquHe 1 BBITIOJIHCHHUEC JOMAIIHHUX 00s3aHHOCTEH.

JInuHOCTHBIE Pe3yabTaThl B cepe PU3NIECKOro, MICHX0I0rHYeCKOro, COMUAIBHOr0 H AKaJAeMHYECKOr0 0,1aronoy4usi 00y4alonmxcs:

¢du3nueckoe, SMOIMOHATIBHO-TICHX0JIOTHYECKOEe, CONAIBLHOE OJIaromoTydre 00yJaromuXcs B )KU3HH 00pa30BaTeIbHON OpraHn3aliy, OLIYIeHNE IeTbMU
0€30MaCHOCTH U MCUXOJIOTMYECKOT0 KoM$popTa, UHHOPMALIMOHHON OE30TaCHOCTH.

MeTanpeaMeTHbIE Pe3YJIbTAThI

Pecynamuenvie ynugepcanvnule yueonvie oeiicmeus

BI)IHVCKHI/IK HAy4YUTCA:

CaMOCTOSITEIFHO OTIPENIETIATH €M, 3a7aBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPHIM MOKHO OTIPEIETUTh, YTO I1€J1h JOCTUTHYTA;
OIICHUBATh BO3MOKHbIE TIOCIIEICTBUS JOCTHKEHHUSI TOCTABJICHHOM 1I€JIU B ACATEILHOCTH, COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIUX JIFOJIEi, OCHOBBIBAsIChH
Ha COOOpaXKEHUSIX ITUKH U MOPAJIH;

CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a]]a4l B 00Pa30BaTEIbHOMN NEATEIbHOCTH U KU3HEHHBIX CUTYAILIHSIX;

OIICHUBATh PECYPCHI, B TOM YHCJIE BPEMsI U APyrue HeMaTepuaibHbIe PECypChl, HEOOXOIUMBIE ISl JOCTUKEHHS MIOCTaBICHHOM 1IeNu;

BBIOMPATH MYTh TOCTHXKEHUS LEJH, TUIAHUPOBATh PEIlIeHHEe MOCTABICHHBIX 33/1a4, ONTUMU3UPYS MaTepuaibHble U HeMaTepualbHbIC 3aTPaThI;
OpraHu30BbIBATH A(PHEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX IS TOCTUKEHUS MTOCTABIICHHON 1EJH;

COTIOCTABJIATH MOJTYYEHHBIN pe3ynbTaT AeATEIbHOCTHU C MOCTaBICHHOM 3apaHee Leblo.

Ilo3nasamenvuvie YHUeepcaibHble yll86Hble oeiicmeus

BbBINYCKHUK HAYIUTCS:

MCKaTh M HAXOJUTh 000OIICHHBIC CIIOCOOBI PEIICHHS 3a/1a4, B TOM YHUCIIE, OCYIECTBIISATh Pa3BePHYTbIii MH(OPMAIIMOHHBII MOWCK U CTABUTH HA €r0 OCHOBE
HOBBIE (yueOHbIe U MO3HABATENbHbBIC) 33/1a4H;

KPUTHYECKH OIEHUBATh M MHTEPIPETUPOBATH MHPOPMAIMIO C Pa3HBIX MO3UIHI, paclo3HaBaTh, U (PUKCUPOBATH IPOTUBOPEUHS B
MH(OPMAMOHHBIXUHUCTOYHHUKAX;

MCIOJIb30BaTh PAa3IMYHbIE MOICTFHO-CXEMAaTHYECKUE CPEICTBA [l MIPECTABICHUS CYIIIECTBEHHBIX CBSI3€H M OTHOIICHUH, a TaKxkKe
MIPOTUBOPEYN I, UBBISIBICHHBIX B MHPOPMAITMOHHBIX UICTOYHUKAX;



HaxOJIUTh U MPUBOJUTH KPUTUUECKHE aPTYMEHTHI B OTHOIIIEHUU ACUCTBUMN U CYXKICHUHN APYTroro; CIOKOMHO U Pa3yMHO OTHOCHUTHCS K
KPUTHYCCKHMH3aMEYaHHUSIM B OTHOIIICHHH COOCTBEHHOTO CY)KJICHUS, pPACCMaTPHUBATh UX KaK PECypc COOCTBEHHOTO Pa3BUTHS;

BBIXOJIUTH 32 PAMKH Y4E€OHOTO TIPEIMETa U OCYIIECTBIISATD LIeJICHAIIPABICHHBIN MOMCK BO3MOXKHOCTEHN ISl IIIMPOKOTO TIEPEHOCA CPEICTB M CIIOCOOOB
JICUCTBHS,

BBICTPAUBATh UHIMBUAYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YIUTHIBAsI OTPAHUYEHUS CO CTOPOHBI APYTUX YYACTHUKOB U PECYPCHBIEC OTPAHUYCHUS;
MEHSTh U YACP>KUBATh Pa3HbIC MO3UIIUHN B TIO3HABATEIHLHOM JCSTEIILHOCTH.

Kommynuxamuenwle ynusepcanvHoie yuedHbvle 0elicmeus
BEIyCKHHUK HAYYIHTCS:

OCYIIECTBIISITH IEJIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAMM, TaK M CO B3POCIBIME (Kak BHYTpU 00pa30BaTEIbHON OpraHU3alliuy, TaK 1 3a e MpeaesiaMu),
MoI0MpaTh MAPTHEPOB JIISI IETTIOBOMH KOMMYHHUKAITUU HCXOISI M3 COOOpaKEHUH pe3yIbTaTUBHOCTH B3aMMO/ICHCTBUS, a HE JTMYHBIX CUMIIATUi;

MIPH OCYIIECTBIICHUH TPYIIIOBOW paOOTHI OBITh KaK PYKOBOJUTEINIEM, TaK U WICHOM KOMaH[IBI B Pa3HBIX POJISIX (TEHEPATOp HICH, KPUTHK, UCTIOTHUTEI,
BBICTYNAIOUIUH, KCTIEPT U T.1.);

KOOPAWHUPOBATH U BBITIOJIHATH pabOTy B YCIOBHSIX PEabHOTO, BUPTYATBHOTO H KOMOWHUPOBAHHOTO B3aWMO/ICHCTBHS;

Pa3BepHYTO, JJOTHYHO ¥ TOYHO M3JIaraTh CBOIO TOUKY 3PEHHS C HCIOIb30BaHUEM aJeKBAaTHBIX (YCTHBIX M MMCHbMEHHBIX) S3BIKOBBIX CPEJICTB;

pacno3HaBaTh KOH(IMKTOTEHHBIE CUTYallU M MPEAOTBPAIIATh KOH(INKTHI 10 UX aKTHBHOI (ha3bl, BRICTPanBaTh JEJIOBYIO M 00pa30BaTeIbHYIO
KOMMYHUKAIHIO, N30€rast IMYHOCTHBIX OICHOYHBIX CYXKICHUI.

IIpenMeTHBIE PE3VJIbTATHI:

B pe3yiabTaTe u3yueHusi OpraHu4ecKoil XuMUH Ha YI1y0JIeHHOM YPOBHeE BbINIYCKHUK HAYYHTCSH:

PaCKpbIBaTh HAa IIpUMEpax poJib XUMHUH B (bOpMI/IpOBaHI/II/I COBpeMeHHOﬁ HaquOﬁ KapTUHbBI MHUpa U B HpaKTquCKOfI JCATCIIBHOCTH YCJIOBEKA, B3aUMOCBI3b

MCKAY XUMHUEH U APYTUMHU €CTCCTBCHHBIMH HAYKAMU;

WJUTFOCTPUPOBATH HA IMIPUMEpaxX CTAHOBJICHUE U HBOJIFOLMIO OPraHUYECKOW XMMUHU KaK HAyKU Ha Pa3IMYHbIX HICTOPUUYECKUX 3TAIAX €€ Pa3BUTHS;
aHaJIM3UPOBATh COCTaB, CTPOCHUE M CBOMCTBA BEIIECTB, MPUMEHSIS MOJOXEHUSI OCHOBHBIX XMMHYECKHUX TECOPHH: XUMHUYECKOTO CTPOCHHS OPraHUYECKHX
coenunenunit A.M. byrneposa,

MIPUMEHSTH MPABUIA CUCTEMATHYECKON MEXTyHapOAHON HOMEHKIIATYPhI KaK CPE/ICTBA Pa3IMueHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTaBY U CTPOCHUIO;
COCTaBIISATh MOJIEKYISIPHBIE M CTPYKTYpHBIE (OPMYIIBI OPraHUYECKUX BELIECTB Kak HOCHUTeNell HMH(OpMalMM O CTPOCHUU BEIIECTBa, €ro CBOMCTBAX U
MIPUHAJIEKHOCTH K ONIPEAECIIEHHOMY KJIACcCy COCAMHEHUN;



XapaKTCpU30BaThb (1)I/IBI/II-IGCKI/IC CBOMCTBA OpraHNMYCCKUX BCHICCTB U YCTAaHABJIMBATh 3aBHCHUMOCTDH (1)I/I3I/I‘-IGCKI/IX CBOMHCTB BEIICCTB OT THUIIAa KpPICTEUIJ'IH‘ICCKOﬁ
pelIeTKH;

IIPUBOJUTH MPUMEPBI XUMUYECKUX PEAKIMH, PACKPBIBAIOIINX XAPAKTEPHbIE XUMHYECKHE CBOMCTBA OPraHMYECKUX BEIIECTB M3YYEHHBIX KIACCOB C LIENBIO UX
I/I[[GHTI/I(i)I/IKaHI/II/I u O6”I)$[CH€HI/I$I oOnactu IMPUMCHCHUA,

ONpCAC/IATE MEXAaHU3M PCAKIMHU B 3aBUCUMOCTHU OT YCJIOBI/Iﬁ MMPOBCACHHMA PCAKIIMU W MPOTrHO3UPOBATH BO3MOKHOCTL IMPOTCKAHUA XUMHUUYCCKUX peaKHI/Iﬁ Ha
OCHOBE THIIa XUMUYECKOU CBSI3U U aKTUBHOCTHU PCarcHTOB;

YCTaHaBJIMBATbL 3aBUCHUMOCTDH peaKHI/IOHHOI\/JI CIIOCOOHOCTH OpPraHN4YCCKUX COGI[I/IHGHI/Iﬁ OT XapaKTepa B3aMMHOI'O BJIMAHUSA aTOMOB B MOJICKYJIaX C LECJIBIO
IIPOTHO3UPOBAHUS IIPOLYKTOB PEAKIINY;

MOJOUPaTh PEAreHThl, YCIOBUS M OMPENENsTh MPOIYKTHl PEaKIUi, MO3BOJSIONIMX pPEaTn30BaTh JIA0OPATOPHBIE M MPOMBIIIICHHBIE CIOCOOBI TOJyYEHUS
BaKHEHUIIIHNX OpPraHn4e€CKuX BCIICCTB,

BBIIIOJIHATE XUMWYECKUI OKCIICPUMCHT II0 PACIIO3HABAHUIO W IOJYYCHHIO OPTaHMYCCKUX BCHICCTB, OTHOCAIIUXCSA K pPa3MYHBIM KiaccaM COGJIPIHCHH?I, B
COOTBETCTBUU C MPaBUJIAMH U TpUeMaMu 0e30MmacHOi paboThl ¢ XUMUUYECKMMU BelleCTBaMH U J1a00paTOPHBIM 000pYJI0BaHHUEM;

MIPOBOJUTH PAacyeThl Ha OCHOBE XMMUYECKMX (OPMYJ M YpaBHEHUH peaklMi: HAXOKJIECHUE MOJEKYISIpHOW (OpMysbl OPraHUYECKOro BEIIeCTBa MO €ro
INIOTHOCTHU W MACCOBBIM JOJIAM 3JIEMEHTOB, BXOAANIMX B €ro COCTaB, WU II0 MPOAYKTaAM CropaHus, pacucTbl MacCOBOH 01 (MaCCI)I) XUMHUYECCKOTI'O
COCIMHECHUSI B CMECH; pacueThl Macchl (00beMa, KOJIMUeCTBa BEIIECTBA) MPOAYKTOB PEAKIIMU, €CIIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacueTbl MacCOBOM MIJIM 0OBEMHOM J0JTH BBIXOJIA MPOIYKTA PEAKIIHH OT TEOPETHUECKH BO3ZMOKHOTO;

OCYIIECTBIISTh TIOUCK XUMHUYECKOH WH(GOPMAIMHU TI0 Ha3BaHHUSM, UICHTH(PHKATOPAM, CTPYKTYPHBIM ()OPMYJIaM BEIIECTB;

YCTaHABJIMBATh B3aUMOCBSI3M MEXAy (aKTaMH M TEOPHEH, MPUUYUHON W CJICICTBHEM NPU aHAIM3e MPOOJIEMHBIX CHTYyallud U 0OOCHOBAaHWHU MPHUHUMAEMBIX
peIIeH Ha OCHOBE XUMUYECKUX 3HAHUM;

MPEJCTABIATh IYTH PEIICHUS III00aIbHBIX MIPOOJIEM, CTOSIIIUX MEPE]] YeIIOBEYECTBOM, U NIEPCIICKTHBHBIX HAIPABJICHUH Pa3BUTUSI XHMMUYECKUX TEXHOJIOTUH, B
TOM YHCJIE TEXHOJIOTHI COBPEMEHHBIX MATEPHAJIOB C Pa3IMYHON (YHKIIMOHATBHOCTBIO, BO30OHOBIISIEMbIX HCTOYHUKOB CBHIPBS, IEPePabOTKH U YTHIU3AIHH
MIPOMBIIIICHHBIX U OBITOBBIX OTXOJIOB.

yCTaHaBIIMBaTh MPUYMHHO-CJICICTBCHHBIC CBSI3M MEXIYy CTPOCHHEM aTOMOB XMMHYECKHX DJIEMEHTOB U MEPUOJUYECKAM U3MEHCHHUEM CBOWMCTB XMMHUYECKUX

9JIEMEHTOB M UX COCAUHECHUM B COOTBETCTBUU C IMOJIOKEHHUEM XUMHUYECKUX 3JI€MEHTOB B HepHOﬂquCKOﬁ CHUCTEME,
AHaJIM3UPOBATb COCTaB, CTPOCHHUC H CBOMCTBA BCIICCTB, MPHUMCHASA ITIOJIOKCHHA OCHOBHBIX XHMHYCCKHX TeoprIZ CTpOCHUA aTOMa, XUMHWYECKOH CBiA3H,
SHGKTpOHHTHqCCKOﬁ JUCCOorManu KHUCJIOT U OCHOBaHHﬁ; YCTaHABJIMBATb NPUYIHUHHO-CJICACTBCHHLIC CBA3U MCIKIY CBOMCTBaMH BEIIECTBA M €r0 COCTAaBOM H

CTPOCHUEM;
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COCTaBJIATh MOJICKYJISIPHBIE U CTPYKTYypHBbIE (HOPMYIBl HEOPraHWYECKHUX BEIIECTB KaKk HOCUTeNeH MH(OpManuu O CTPOSHHH BEUIECTBA, €r0 CBOMCTBAX H
MIPUHAIIEKHOCTH K OIPEIETIEHHOMY KJIACCy COEAMHEHUI;

OOBSICHATB MPUPOJY U CIIOCOOBI 00pa30BaHMs XUMHUYECKOW CBS3H: KOBAJICHTHOM (MOJISIPHOM, HEMOJISIPHON ), HOHHOH, METANTMIECKOH, BOJOPOIHON — C HENBIO
ONpe/IeNICHUs] XUMUUYECKON aKTUBHOCTHU BELIECTB;

XapaKTepu30BaTh (pU3MUecKre CBOWCTBA HEOPTaHMUECKUX BELIECTB U YCTaHABIMBATh 3aBUCUMOCTh (PU3NUYECKUX CBOWCTB BELIECTB OT THIIA KPUCTAJUIMYECKOM
pelIeTKY;

XapaKTepU30BaTh 3aKOHOMEPHOCTH B U3MEHEHUH XUMHUUYECKUX CBOWCTB MPOCTHIX BEIIECTB, BOJOPOJHBIX COEAMHEHNM, BBICIIUX OKCUJIOB U THIPOKCHU/IOB;

MIPUBOJIUTH IPUMEPHl XUMHUECKUX PEaKLUN, PAaCKPhIBAIOIINX XapaKTEepPHbIE XUMHUYECKUE CBOMCTBA HEOPraHMYECKUX BEIIECTB M3YyYEHHBIX KJIACCOB C ILIEJBIO
WX WIACHTHU(PHUKAIUHA U OOBSICHEHUS 00JIaCTH IPUMEHEHNS,

YCTaHaBIMBATh 3aBUCHMOCTb CKOPOCTH XHMHYECKOH peakiuy U CMEUICHHsS] XMMHUYECKOTO PaBHOBECHUS OT Pa3IMYHBIX (PAKTOPOB C ILENbI0 OINpeAeTeHHs
ONTUMAJIbHBIX YCIOBHUH MPOTEKaHUs XMMHUYECKHUX IPOLIECCOB;

YCTAQHABJIMBATh T'€HETUYECKYIO CBS3b MEXJy KJIacCaMM HEOPraHWYECKUX BEIIECTB M OOOCHOBaHMS IPHHLUIHAIBLHONW BO3MOXHOCTH IOJIYYEHHS
HEOPraHN4eCKUX COEIMHEHNH 3aJaHHOTO COCTaBa U CTPOEHHUS;

0I0MpaTh PEareHThl, YCIOBUS U ONPEAENIATh NMPOIYKThl pEaKiMii, MO3BOJSAIONIMX PEaTU30BaTh JIAOOPATOPHbIE U MPOMBIIUIEHHBIE CHOCOOBI MOJIyYEHHUS
BaOXHEWIIMX HEOPraHUYECKUX BEILECTB;

ONpeNeNATh XapakTep CpeAbl B pe3yibTaTe T'MIPOJIM3a HEOPraHWYECKUX M OPraHMYECKUX BEIECTB M IMPHUBOIAUTH IPUMEpPbl TUAPOJIM3a BELIECTB B
IIOBCEJHEBHOM JKM3HU Y€I0BEKa, OMOJIOrMUYECKUX 0OMEHHBIX IIPOLieccax U MPOMBIIITIEHHOCTH;

IPUBOAUTH IPUMEPBI OKUCIUTENILHO-BOCCTAHOBUTENBHBIX PEAKIMH B IPUPO/IE, IPOU3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIbHOCTH OPraHU3MOB;
000CHOBBIBATh MPAKTHUECKOE UCIOIb30BAHUE HEOPIAHUYECKUX BELECTB U UX PEAKLUI B IPOMBIIUIEHHOCTH U OBITY;

BBITNOJIHAT XUMUYECKUHA SKCHEPUMEHT 10 PAaCHO3HABAHUIO U IOJYYEHUI0 HEOPTaHMYECKUX BEIECTB, OTHOCSIIUXCSA K Pa3IMYHBIM KlaccaM COEJUHEHUH, B

COOTBETCTBUH C IIpaBHUJIaMU U IIPpUCMaAMU 0e30ImacHOM pa6OTLI C XUMHWYCCKHNMH BCIICCTBAMHU U J'Ia60paTOpHBIM 060py'I[OBaHI/IeM;
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— TPOBOJUTH PAacUeThl HA OCHOBE XUMUYECKUX (OPMYII M YpaBHEHHH peakiuii: pacueThl MacCOBOM J0JIM (MAacChl) XUNMUYECKOTO COCTUHEHUSI B CMECH; PacUeThl
Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOYKTOB PEAKIIMH, €CIIA OJHO U3 BEIICCTB JAaHO B U30BITKE (MMEET MPUMECH); PacUeThl MaCCOBOW WIIH 0OBEMHOMN
JIOJIM BBIXOJIa TPOJYKTa PEAKIHMH OT TEOPETHYECKHM BO3MOXKHOTO; pacyeThl TEIJIOBOrO 3(ddexTa peakiuu; pacueTbl 0OBEMHBIX OTHOLIEHWW Ta30B IMpHU
XUMHUYECKUX PEaKIUsIX; pacyeThl Macchl (00beMa, KOJMYECTBA BEIECTBA) MPOAYKTa PEAKIIMH, €CJIM OJHO M3 BEIIECTB JIaHO B BUJIE PACTBOPA C ONPEICIICHHON
MAacCOBOM JI0JIE paCTBOPEHHOTO BEIIECTBA;

— BJIAACTD IIpaBUJIaMU 0e30IacHoro 06pameH1/m C CAKMMH, TOPIOYMMU U TOKCUYHBIMU BEIICCTBAMU, CPECACTBAMU OBITOBOM XUMHUU,

— OCYIIECTBJIATh MOUCK XUMHUUYECKON MHPOPMAIMU 110 Ha3BAaHUSAM, HIEHTU(UKATOpaM, CTPYKTYPHBIM (POpMyiiaM BEIIECTB;

— KPUTHYECKH OIICHMBATh W WHTEPIPETHPOBATH XUMUUYECKYI0 WH()OpPMAIMIO, COJIEPXKAIIYIOCS B COOOIICHUSX CPEICTB MacCOBOM HWH(opmaruu, pecypcax
WNnTepHera, Hay4YHO-TIOMYJSPHBIX CTAaThIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LENSAX BBISBICHHUS OIIMOOUYHBIX CYXICHUH U
dhopmupoBaHusi COOCTBEHHOU MTO3HITNH;

— yCTaHaBIUBATh B3aUMOCBS3H MEXJy (hakTaMu M TEopueH, MPUUMHON U CJIEICTBUEM MpU aHaIU3€ MPOOJIEMHBIX CUTyalluii U 0OOCHOBAHWU MPUHUMAEMBIX
pElLIeHNI Ha OCHOBE XMMHYECKUX 3HAHUM;

— TMPEACTaBJIATh MYTH PElIeHUs III00ATBHBIX MTPOOIeM, CTOSIIUX Mepe YeT0BEUECTBOM, U MEPCIEKTUBHBIX HAMPABICHUHN pa3BUTHSI XUMUYECKHX TEXHOJIOTH, B
TOM YHCJI€ TEXHOJOTH COBPEMEHHBIX MAaTEpUaJOB C PA3INYHON (DYHKIIMOHAJIBLHOCTHIO, BOZ0OOHOBIISIEMBIX HCTOYHHUKOB CBHIPhS, MepepabOTKU M YTUIU3ALUN

IIPOMBIIIJICHHBIX U OBITOBBIX OTXOJ0B.

BhinycKHUK Ha yrjy0JIeHHOM YPOBHE MOJIYYUT BO3MOKHOCTH HAYUYHThCSH:

— (GOopMyIMPOBATH IIE]b MCCIICAOBAHMUS, BBIIBUIATh U MPOBEPATH IKCIIEPUMEHTAILHO THIIOTE3bl O XUMHYECKHX CBOMCTBAX BEIIECTB Ha OCHOBE MX COCTaBa U
CTPOCHHSI, MX CIIOCOOHOCTH BCTYIATh B XUMHUYECKHE PEAKIMH, O XapaKTepe U MPOIYKTaX Pa3InIHbIX XUMUISCKUX PEaKIIHii;

— CaMOCTOSTENILHO TUIAHUPOBATh M MPOBOANUTH XMMHYECKHE IKCIIEPUMEHTBI C COONIOJICHUEM MpPaBWiI 0e30MacHON paboThl ¢ BEIIECTBAMHU M JIAOOPATOPHBIM
obopynoBaHueM;

— WHTEPIPETHPOBATH JAHHBIC O COCTABE M CTPOCHHUH BEIIECTB, MOJYYCHHBIC C IOMOIIBI0 COBPEMEHHBIX (PH3UKO-XUMUYECKUX METOJIOB;

— XapaKTepH30BaTh POJIb a30TOCOICPKANIUX TETEPOIIMKINICCKAX COCTMHCHUI U HYKJIGMHOBBIX KHCJIOT KaK BYKHEUIINX OMOJIOTMUECKU aKTHBHBIX BEIIICCTB;
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- BbLIBUI'aTb W HNPOBCPATH SKCIICPUMCHTAJIBHO T'MIIOTE3bl O XUMHWYCCKUX CBOMCTBAxX BCIICCTB HAa OCHOBC HUX COCTaBa U CTPOCHUSA, UX CIIOCOOHOCTH BCTYIIaThb B
XMMHUYECKUE PEAKLIUH, O XapaKTepe U MPOYKTAX PAa3IMUYHBIX XUMAYECKUX PEAKLUN;

—  CaMOCTOSITEJIbHO IUIAHUPOBATh W MPOBOJAUTH XUMHUECKHE SKCIIEPUMEHTBI C COOJIOJCHUEM IMpaBHJI 0e30MacHOi pabOTHI ¢ BEIIECTBAMHU M JIAOOPATOPHBIM
o0opymoBaHuEM;

— HHTCPHIPECTUPOBATE JAHHBIC O COCTABE U CTPOCHUHN BCUICCTB, MOJYYCHHBIC C TIOMOIIIBIO COBPEMCHHBIX (1)I/ISI/IKO'XI/IMI/I‘~I€CKI/IX METO/OB,

— ONMHCBIBATHL COCTOSAHHEC OJICKTpOHA B aTOMC Ha OCHOBE COBPEMCHHBIX KBAHTOBO-MCXAHHWYCCKHUX HpeI[CTaBJ'IeHI/II\/’I O CTpOCHHUH aTtoMa IJjid 00BSICHEHN
PE3yJIbTATOB CIIEKTPAILHOTO aHAIN3a BEIIECTB;

— IMPOTrHO3UPOBATH BOSMOXKHOCTD IMPOTCKAHUA OKHCINTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHHﬁ, JCKaluX B OCHOBE IPHUPOAHBIX W IPOU3BOJACTBCHHBIX IMTPOLECCOB.

Kpurepun oueHuBaHus
OueHka yCTHOro oTBeTa

Ommemka «5»:

OTBET MOJIHBIM 1 MPAaBWIbHBINA HA OCHOBAHUU U3YYEHHBIX TEOPHIl;

MaTepuai U3JI0KEH B OMPEIEICHHON JJOTUUECKON MOCIEA0BATEIbHOCTH, IUTEPATYPHBIM S3BIKOM;

OTBET CaMOCTOSTCIIHLHBIMH.

Ommemka «4»:

OTBET MOJIHBIM U MPAaBWIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPHIL;

MaTepuai U3J0KEH B ONPEACIICHHON JIOTHYECKOH IMOCIeI0BATEIIBHOCTH, IIPH 3TOM JOIYIIEHBI IBE-TPU HECYIIECTBEHHBIC OIIMOKH, HCTIPABJICHHBIE T10
TPEOOBAHUIO YUUTEIIS;

Ommemka «3»:

OTBET TOJIHBIHM, HO TIPH 3TOM JIOTYIIIEHA CYIIIECTBEHHAs OITMOKA MJIM OTBET HEIIOTHBIN, HECBSI3HBIH.

Ommemka «2»:

IIPU OTBETE OOHAPYKEHO HEMOHUMAHHUE YYalIUMCSl OCHOBHOTO COJAEp KaHMs yueOHOro MaTepHasia Wid JOMYyLIEHbI CYIECTBEHHbIE OMMOKH, KOTOPbIE yUYallluiics He
MOXET UCIPABUTH IPU HABOAALIMX BOMPOCAX YUUTEIIA.

Ommemka «1»:

OTCYTCTBHE OTBETA.

Ounenka 3KCIepUMEHTAJIbLHBIX YMEHH

OreHka CTaBUTCS HA OCHOBAHUU HAOIIOICHUS 32 yYalllUMHCS U TICHbMEHHOTO OTUeTa 32 padoTy.
Ommemka «3»:
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paboTa BBIOJTHEHA TIOJHOCTHIO U MTPABUIILHO, CJIENIAHbI MPABUIIbHBIC HAOTIOACHUS U BBIBO/IBI,

HKCTIIEPUMEHT OCYILECTBIICH I10 IJIAHY ¢ YYETOM TEXHUKH O€301TaCHOCTH M MPaBUJI pabOTHI ¢ BEIIECTBAMH U 000PYAOBaHUEM;

IIPOSIBJIEHBI OPTraHU3aLMOHHO-TPYI0BbIE YMEHHUSI (I1OIEPKUBAIOTCSI YUCTOTA paboUero MecTa U MOpsAJ0K Ha CTOJIE, 3KOHOMHO HCHOJIB3YIOTCS PEaKTHUBbI).

Ommemkxka «4»:

paboTa BBIMOJIHEHA MTPABHIIBHO, CAeIaHbl IPABUIIbHBIC HAOIIOAEHUS U BBIBOIBI, HO TIPH 3TOM IKCIIEPHMEHT IPOBEJICH HE TIOJTHOCTHIO WIIH JIOMYIICHBI
HECYIIIECTBEHHBIE OIIMOKU B pab0Te C BEIIECTBAMU U 000PYIOBAaHHEM.

Ommemkxka «3»:

paboTa BBINOJIHEHA IPABUIILHO HE MEHEE YeM HAIOJOBUHY WM JAOMYILEHA CYLIECTBEHHAs OIMOKa B X0J1€ IKCIIEPUMEHTA, B 00bSICHEHUH, B OPOPMIIEHUHU PabOTHI,
B COOJIIOZICHUH MPaBUJI TEXHUKH 0€30MaCHOCTH IpU paboTe ¢ BeliecTBaMHu U 000pyl0BaHUEM, KOTOPAst UCIIPABIISIETCS 110 TPEOOBAHUIO YUUTEIIS.

Ommemxka «2»:

JOTYIIEHBI J1Be (1 00Jiee) CYIIIECTBEHHBIEC OITMOKHU B X0JI€ SKCIIEPUMEHTA, B 00BSICHEHHH, B 0(DOPMIICHHH pabOThl, B COOJIO/IEHNN MPABUI TEXHUKU O€30MaCHOCTH
pu paboTe C BeleCTBaMU U 000pYA0BaHUEM, KOTOPBIE yJalllUiics HEe MOKET UCIIPAaBUTh JaXKe M0 TPeOOBAHUIO YUUTEJIS.

Ommemxka «1»:

paboTa He BBIMIOJIHEHA, Y YUalerocs OTCYTCTBYIOT SKCIIEPUMEHTAIbHbIE YMEHHUS.

OueHka yMeHMi peliaTh IKCIIEPUMEHTAJIbHbIE 3212491

Ommemka «5»:

TIJIaH PEIICHUs COCTaBJICH TPABUIIHHO;

MPaBUIILHO OCYIIIECTBJICH IMOI00p XMMHUYECKUX PEaKTUBOB U 000PYI0BAHNS,

JIAHO ITOJIHOE OOBACHEHHE U ClIeJIaHbI BEIBOBI.

Ommemka «4»:

IIJIaH PEIICHHs COCTaBJICH TPABUIIHHO;

MPaBUIILHO OCYIIECTBJICH IMOI00P XUMHUYECKUX PEAKTHBOB U 000PYI0BAHUS, IIPH 3TOM JOIMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OITMOOK B O0BICHEHUHU U
BBLIBOJIAX.

Ommemka «3»:

[Inan pemeHus cocTaBiieH MPaBUILHO;

MPABIJIBHO OCYIIECTBIICH MOAOOP XUMHUECKUX PEaKTUBOB U 000pYI0BaHUs, TIPU ATOM JOMYIIEHA CYIIIECTBEHHAs OIHUOKa B O0BSICHEHUH U BHIBOIAX.

Ommemka «2»:

JomnyiieHs! 18e (1 0osee) omiOKY B IJIaHE PEIeHUs, B T0100pe XUMUYECKUX PEAKTUBOB M 000PYA0BaHUS, B OOBSICHEHUH U BHIBOIAX.

Ommemka «1»:

3a/1aya He pelleHa.

14



Ouenka yMeHUil pemiaTh pacyeTHbIE 32/1a4H
Ommemxa «5»:
B JIOTHYECKOM PACCYXKJICHUH M PEIICHUH HET OIHMOOK, 3aa4a pelieHa paluoHaIbHBIM CIIOCOO0OM
Ommemxa «4»:
B JIOTUYECKOM PACCYXKJICHUHU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3a7ja4a pelieHa HepalMoHAIbHBIM CIIOCOOOM WM JIOMYIIEHO He 0oJiee BYX
HECYIIECTBEHHBIX OIIMOOK.
Ommemka «3»:
B JIOTUYECKOM PACCYXKJICHUU HET CYIIECTBEHHBIX OIIUOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIMOKa B MAaTEMAaTHYECKUX pacyeTax.
Ommemxa «2»:
MMEIOTCS 3HAUUTETbHBIE OITUOKU B IOTUYECKOM PACCYKJICHUHU U B PEIIICHUH.
Ommemxa «I»:
OTCYTCTBHE OTBETA Ha 3aJIaHUE.
Ounenka NMCbMEHHBIX KOHTPOJIBHBIX padoT
Ommemka «5»:
OTBET TIOJIHBIN U MPABWJIBHBIN, BO3MOKHA HECYIIIECTBEHHAS OIITHUOKA.
Ommemka «4»:
OTBET HEMOJIHBIN WM OMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OITHOOK.
Ommemka «3»:
paboTa BBITIOJTHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIIEHA OJHA CYIIIECTBEHHAs OIIMOKA U TIPU STOM JIBE-TPH HECYIIICCTBEHHBIE.
Ommemka «2»:
paboTa BBINIOTHEHA MEHBIIIE YeM HAIOJIOBUHY HJIM COJICPKUT HECKOIBKO CYIIECTBEHHBIX OIITHOOK.
Ommemka «1»:
PaboTa He BBINOJIHEHA.
[Ipu orieHKE BBITIOJTHEHHS TMCHbMEHHON KOHTPOJILHON PaboThl HEOOXOAMMO YUMTHIBATh TPEOOBAHUS €IUHOTO OpdorpaduyecKoro pexuma.
OTMeTKa 3a UTOTOBYIO KOHTPOJIbBHYIO Pab0Ty KOPPEKTHPYET MPEIIIESCTBYIONINE ITPU BHICTABJICHHUH OTMETKH 3a YETBEPTh, IMOJIYTOIUE, TO/I.
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COJAEPKAHUE YYEGHOI'O IPE/IMETA
10 kiaacc

TEMA 1. IloBTOpeHue u yriyo/aeHue 3Hanmii (4 yaca)
Baxwuerline Kiacchl HEOPraHMYECKUX COEOUHEHUM: OKCHUIbI, KHUCJIOTHI, OCHOBAHUs, COJIA. XMMHUYECKHME CBOWCTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX
COeIMHEHMI. Pelenne pacueTHbIX 3a4a4 10 YPABHEHUSIM XUMUYECKUX PEAKIIUH.

TEMA 2. OcHOBHbIE IOHATHSI OPraHu4YecKkoil xumuu (7 4acoB)

HpeHMCT OpFaHquCKOﬁ xumun. [losBiaenue u Pa3BHUTHUC OpFﬂHH‘-I@CKOfI XHUMHHU KaK HAYKH. BzanmocBs3b HCOPraHN4YCCKUX U OPTraHNYCCKUX BCIICCTB.
OcobenHocTH CTPOCHUA U CBOMCTB OpPraHN4CCKUuX COG)II/IHGHI/IfI. 3HaueHNE U POJIb OpFaHI/IquKOﬁ XHUMHHU B CUCTEME €CTCCTBCHHBIX HAYK U B JKU3HU 06HI€CTBa.

[Ipennocelnku co3aHusl TEOPUH CTPOCHUS. XUMUYECKOE CTPOCHHUE KaK MOPSAIO0K COCTMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOpUH CTPOEHHUSI OpraHuyeckux coennHeHuid A.M. byrtiepoBa. XvMHUYECKOE CTPOCHHE M CBOMCTBA OpraHMYecKHX BemecTB. M3omMepusa u mzomepsl. [lonarue o
dbyHKIIMOHATBHOU Tpymme. KpaTHOCTh XUMHUYECKOW CBSI3U. 3aBUCHMOCTH CBOMCTB BEIIECTB OT XHMHUYECKOTO CTPOCHHUS MoJIeKysd. [IpuHIuMNBI kinaccudurauu
OPraHM4YeCKUX COCTMHEHUH.

Knaccudukanus n 0coOEHHOCTH OpraHMYECKUX peakinid. Peakiinonueie meHTphl. [lepBoHavanbHBIC MOHATHS O TUTIAX U MEXaHW3MaX OPraHMYECKUX PEaKIIUi.
['omonuTHYeCKni U TETEPOTUTHICCKUI Pa3pblB KOBAJICHTHOM XUMUUYECKOH CBsi3u. CBOOOTHOpaAMKAIBHBIM U HOHHBIM MEXaHW3MBbI peakiuu. [lonarue o Hykieodue
1 DJEKTpoduIIe.

TEMA 3. YrieBogopoanbi (46 yacoB)

Knaccudukanus yriesogopoaos. IIpeaensabie yrieBoaopoabl. AakaHbl. ['OMOJOrHUECKUI Psil, TOMOJIOTHYECKAs Pa3HOCTh. DJICKTPOHHOE M MPOCTPAHCTBEHHOE
CTpOEHHEe MOJIEKYNIbl MeTaHa. SP>-rubpuausanus opbuTaneil aToMoB yriepona. I'omonorumueckuii psg u obmas (opmyna ankaHoB. HoMeHKIaTypa ankaHOB
(TpuBHaNbHasI, pallMOHATbHAs, MexayHapoaHas (cucremarnueckas IUPAC). M3omepust yriaepoaHoro ckenera. AJTOPUTM COCTaBJICHUS M30MepoB. Duzndeckue
CBOICTBA.

XMMHUUYECKHE CBOMCTBA aJIKaHOB: TaJIOTCHHUPOBAHUC, JCTUAPHUPOBAHUC, TCPMUYICCKOC PA3JIOKCHHUEC, KPCKHUHI' KaK CII0COOBI MOJIYyUYCHUSA BayKHEHIITNX COCJIMHCHUU B
OPraHn4cCKOM CHHTC3EC. FopeHHe AJIKaHOB KaK OJWMH M3 OCHOBHLIX HCTOYHHKOB TCILJIa B IIPOMBIIIJICHHOCTHU U 6BITy. I/I30Mep1/13au1/151 Kak cImoco0 MOJIYyUYCHUA
BBICOKOCOPTHOTI'O OceH3uHa. MexaHu3M peaKkuuun CB060I[HOpaI[I/IKaJ'IBHOI‘O 3aMCIICHU . HOJ’Iy‘ICHI/Ie ajKaHoB. Peakius Bfopua. HaxoxnaeHue B npupoac U NpuMEHCHUC
AJIKaHOB.

16



[uknoankansl. CTpoeHre MOJIEKY UKI0ankaHoB. Obmast popMyna nukioankaHoB. HoMeHKIaTypa HUKIOAIKaHOB. M30Mepus IIMKIOATKAHOB: YIIIEPOJAHOTO
CKeJleTa, MEXKKIIACCOBast, MPOCTpaHCcTBEeHHAS (yuc-mpanc-nzomepus). Crneundurka CBOMCTB IUKJIOATKAHOB C MaJIbIM pa3MepoM IHKIIA. Peakiinu npucoennHeHus u
PaIUKAILHOTO 3aMEIICHHUS.

AJKeHbI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJIEKYIbI STUIIEHA. SP>-THOpU M3alus opOuTaieil aTOMOB yriiepo/a. G- U T-CBA3u. ['oMoIoruyeckuii
psin u oOmas popmyna ankeHoB. HoMeHKIaTypa akeHOB. M30MepHst alnKeHOB: yriIepoIHOTO CKeJIeTa, MOJI0KEH!Us KPAaTHO! CBSI3H, IPOCTPAHCTBEHHAS (yuc-mparc-
nzoMepusi), Mexknaccoasi. Dusnueckre cBONCTBa aKeHOB. Peakiiny 351eKTpoQHIBHOTO MPUCOEINHEHHS KaK CIIOCO0 MOTydeHUs (PYHKIIMOHAIBHBIX TPOU3BOIHBIX
yraeBoaopooB. [IpaBmino MapkoBHUKOBA, €ro 3JIeKTpOHHOE 000CcHOBaHME. Peakiinu okucienus u noauMmepusanuu. [loanstuien kak KpymHOTOHHAKHBIN TPOJYKT
XMUMHMYECKOTO Mpou3BoACcTBa. [IpoMbllieHHbIE U TabopaTOpHBIE CIIOCOOBI OJIYYEeHUs alKeHOB. [Ipasuno 3aiiyesa. IlpumeneHue aakeHoB.

Anxaauensl. Knaccuduxkanus ankagueHoB 110 B3aMMHOMY PacIioJIOKEHHUIO KPAaTHBIX CBsA3eH B MoJieKkyse. OCOOEHHOCTH 3JEKTPOHHOTO U IPOCTPAHCTBEHHOTO
CTPOEHHS COMPSLKEHHBIX ankaaneHoB. Oomas ¢popmyna ankagueHoB. HomeHkIaTypa u nzoMepus ajnkaaneHoB. Ou3nyeckue CBOMCTBA alKaJueHOB. XUMHUECKUE
CBOICTBa aJIKaJMEHOB: peakluu NprUcoeInHeHus (THAPUPOBaHNE, raJoreHupoBaHue), ropenus u nonumepusanuu. Bxnan C.B. Jlebenesa B nonyueHue
CUHTETUYECKOTO Kayuyka. Bynkanuzanus kayuyka. Pesuna. MuHorooOpasue BU10B CHHTETUUECKUX KaydyKOB, UX CBOWCTBA U MpuMeHeHue. [lomyuenue ankaaneHoB.

AJKUHBI. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIIBI alleTUJIeHA. SP-THOpUIU3amys opouTaneil aroMoB yriepoa. [ 'omomoruueckuii psa u
obmas popmyna ankuHoB. Homenknarypa. 3omepus: yriiepoaHOTo CKeNeTa, MOJI0KEHUS KPpaTHOM CBSI3H, MEeXKKI1accoBast. OU3M4ecKue CBONCTBA aIKUHOB.
XUMUYECKHE CBOWCTBA AIKMHOB: PEaKUU MPUCOEIMHEHUS KaK CII0CO0 MOIy4YeHUs MOJTUMEPOB U IPYTUX MOJE3HBIX TPOAYKTOB. Peaxyuu 3amewenus. I'openne
alleTUJIeHa KaKk HCTOYHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJIsl CBapKH U pe3ku MeTaiioB. [lomyueHue aneTuiieHa MUpoJin3oM MeTaHa U KapOu JHBIM METOJIOM.
[Ipumenenue aneruneHa.

Apenbl. Ucmopus omkpvimus 6ensona. CoBpeMEHHBIE NPEACTABICHUS 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTpoeHuH OeH3ouna. M3omepus u
HOMEHKJIaTypa roMoJioroB 6ensosna. Obmas ¢popmyna apeHoB. Gusznueckue cBoiicTBa OeH301a. XUMHUUECKHE CBOMCTBA OEH30J1a: peakluu EKTPOPHILHOTO
3aMeleHus (HUTpOBaHUE, TaJJOTeHUPOBAHUE) KaK CIIOCO0 MOJIy4EHUSI XUMUYECKUX CPEJCTB 3aIUThl PACTCHHI; MPUCOeTUHEHUS (THAPUPOBAHUE, TAJIOT€HUPOBAHHE)
KaK JI0Ka3aTeJIbCTBO HEMpeaeabHOro xapakrepa 6en3ona. Peakuus ropenus. [lonyuenue 6enszona. Ocobennocmu xumuyeckux ceoticms mo.iyosa. BzauMHoe BiusiHue
aTOMOB B MoJieKyle Tonryona. Opuenmayuontule 3¢hghexmul 3amecmumenei. [IpumeHenrne roMmosioroB 6eH3oa.

TEMA 4. Kuciiopogocoaep:kamue opranndeckue coexuuenus (50 yacon)
Knaccudukarust KucaopoaocoaepKaiiux OpraHndeckiux CoeTMHEHUH.

Cnuptel. Knaccuguxkaryst, HoMeHKIaTypa ciupToB. ['omMosioruueckuit psj u o0mmas Gopmysa npeieiabHbIX 0JTHOATOMHBIX criupToB. M3omepus. Pusndeckue
CBOMCTBA MpeIeIbHBIX OJHOATOMHBIX CIUPTOB. BotopoiHas CBsI3b MEX/1y MOJIEKYJIaMU U €€ BIMsIHNE Ha (PU3NYecKue CBOMCTBA CIUPTOB. XUMHUECKUE CBOMCTBA:
B3aMMO/ICHCTBHE C HATPUEM KaK CIOCO0 YCTAHOBJIEHUS HAJMYUS THIPOKCOTPYIIIBL, C TaJOI€HOBOJOPOJaMHU Kak Coco0 MOTydYeHHUs! pacCTBOPUTENIEH, BHYTPU- U
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MEXMOJICKYJISIpHas Aeruaparanus. Peakius ropeHus: ciiupThl Kak TOTuiBo. [lodydenue sTaHona: peakuusi OpoxXeHHs TIIIOKO3bI, THApaTanus dTujieHa. [Ipumenenue
MeTaHoJI1a ¥ 3TaHoJ1a. PU3H0I0rMUecKOoe AEHCTBUE METaHOJIa U ATaHOJIa Ha OpraHU3M YeoBeKa. DTWIEHIJIMKOJIb U TJIMLIEPUH KaK MPEACTaBUTEIN NPEAEIbHBIX
MHOTI'OATOMHBIX CIIUPTOB. KauecTBEHHAs peakiysi Ha MHOTOATOMHBIE CITUPTHI U €€ IIPUMEHEHME JUIs pacliO3HaBaHUs IVIMIIEPUHA B COCTaBE KOCMETUYECKHUX CPENICTB.
[IpakTHueckoe NPUMEHEHHE ITUIIEHTJIMKOJIA U TJIMIEPUHA.

®enou. Ctpoenne MoJeKyisl peHosa. B3anmuaoe BIusiHIEe aTOMOB B MoJieKyJie (enosa. duzndeckne cBOWCTBA peHosa. XUMUYECKHEe CBOUCTBA ([peaKIiuu ¢
HaTpUeM, THIPOKCHIOM HaTpusi, OpoMom). [lonukonaencanus penona ¢ popmansaeruaoM. Ilonydenue penona. [Ipumenenue penona.

Anpaerunsl 1 keToHbl. Kitaccudukanus anbaeruioB v KeToHOB. CTpoeHre MPEeIeTbHBIX allbJETHI0B. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCH e
KapOOHWIBHOM rpyniibl. ['oMosioruueckuit psi, oomas Gpopmysna, HOMEHKIATypa U U30MEpHs MPEAEIbHBIX albAeru/10B. PU3nUecKre CBOMCTBA MpeIeIbHBIX
aJIBIETUIOB. XUMUYECKUE CBOMCTBA MPEIETHHBIX aJIbJICTUIOB: THIPUPOBAHHUE; KAYECTBEHHBIE PEAKIIMU Ha KapOOHIIIBHYIO TPYIIY (peakKius «cepeopsHOro
3epkaiiay, B3auMmoieiictere ¢ ruapokcuaoM meau (1)) u ux npuMenenue 11 0OHAPYKSHHS MTPEACTBHBIX albJICTH/I0B B TPOMBIIICHHBIX CTOYHBIX BOJIaX.
[TonydyeHue npeneabHbIX adbJICTHIOB: OKHCICHHE CIIUPTOB, TUApaTalus aneruiaeHa (peakmus Kyaeposa). TokcuunocTs anpaerunon. [Ipumenenue dpopmanpaernia u
arietanperuja. AIETOH KakK IpeJcTaBuTeNlb KeToHOB. CTpoeHre MoJieKyibl aileToHa. OcCOOEHHOCTH peakuu OKHCcIeHus alleToHa. [I[pumeHeHue aneroHa.

Kap6onossie kucnotsl. Kiaccugukanus u HoMeHkIaTypa kapOOHOBBIX KUCIOT. CTpoeHHE PEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE KapOOKCUIIbHOM rpynmbl. ['omosorndeckuii paa u o6mas popmysa NpeaesbHbIX 0JJHOOCHOBHBIX KapOOHOBBIX KUCIIOT. PU3NYECKUE
CBOJCTBa MpeAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT. XUMHUECKHUE CBOMCTBA NMPEAETbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT (peaklnuy ¢ MeTajljlaMu,
OCHOBHBIMH OKCHJaMH, OCHOBaHHUSIMH U COJIIMHU ) KaK MOJATBEP)KICHUE CXOJICTBA C HEOPraHMYeCKUMH KucinoTamu. Peakuus stepudukanmu u ee 00paTUMOCTb.
Brusiaue 3amectuteneii B yrieBoAOPOHOM PaJUKaie Ha CHITY KapOOHOBBIX KHUCIOT. OCOOCHHOCTH XMMUYECKUX CBOMCTB MypaBbHHOM KUCIOTHI. [lomydeHue
MpeIeIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KUCIIOT: OKHCIEHUE AJIKAaHOB, AJIKCHOB, IEPBUYHBIX CIIUPTOB, ajbACTHA0B. BaxHeilue npeacraBuTenu KapOOHOBBIX
KHUCJIOT: MypaBbUHas, YKCyCHasl U OeH30MiHas. Beiciine npeenbHbie U HelpeeinbHble KapOOHOBBIE KUCIOTEL. Onmuueckas uzomepus. Acummempuyueckuti amom
yenepooa. IlpumeHenre KapOOHOBBIX KUCIOT.

Crpoenue cnoxubsix 3¢pupoB. Homenknarypa. M3omepus. Peakuus stepuduxanmu. O6paTUMOCTh peakiuu 3TepuuKanuu. ['uaponns ciaoxkHbIX 3(Gupos.
[IpakTHyeckoe UCHOIb30BaHUE
Crosxubie 3¢upsl U xxupbl. CTpoeHHE 1 HOMEHKJIATypa CIO0KHBIX A3PUpOB. MexKKIaccoBast U30Mepusi ¢ KapOOHOBBIMH KUCIOTaMH. CrOCOOBI MOTy4eHUs CITOAKHBIX
a¢dupoB. OO6paTUMOCTh peakiuu 3repudukanuu. [[ppumeHeHne cio)HeIX 23QUPOB B MHUILIEBON U Tap()rOMEpHOI MPOMBIIIUIEHHOCTH. JKUPBI KaK CI0KHbBIE Y(PUPBI
TJIMLIEPUHA U BBICIIUX KapOOHOBBIX KUCIOT. PacTUTEeNbHBIE U KUBOTHBIE KUPBI, UX cocTaB. Du3nveckne CBONCTBA JKUPOB. XUMUYECKHE CBOWCTBA )KUPOB:
TUAPUPOBAHUE, OKUCTIEHHE. [ MIPOIN3 Wi OMBUICHHE KHPOB KaK CIIOCOO MPOMBIIIIEHHOTO MOTYYEHHUS COJIeH BBICIINX KapOOHOBBIX KUCIOT. [IprMeHeHue KupoB.
MBp114 Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT. MoroIue CBOMCTBA MbLIA.
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VYraesonsl. Kimaccudukanus yrieBogoB. @uzndeckne CBOWCTBA U HAXOXKACHUE YIIIEBOIOB B pUpoe. [11I0K03a Kak albAerua0CIUpT. XUMHUYECKUE CBOHCTBA
[JIIOKO3bl. DKCIIEPUMEHTAJIbHBIE I0KA3aTeIbCTBA HAJIMYUNS albJAECTUAHON U CIMPTOBBIX TPy B IitoKo3e. [losyuenue riatokossl. @pykmosa Kak uzomep 21oKo3bl.
Puboza u deszoxcupubosza. Baxkneiimme nucaxapusl (caxaposa, 1akmosd, Malbmo3a), ux CTpoeHne 1 pusnyeckre cBoicTBa. [ Mapoams caxapossl, 1aKkmo3sul,
Manemo3swvl. Kpaxmall u nesoso3a Kak OMoIoruueckue nojmMepsl. XUMMHUECKHUEe CBOMCTBA KpaxMaia (THIpOoiIn3, KaueCTBEHHAs Peaklys ¢ HOJ0M Ha Kpaxmall U ee
pUMEHEHHE JJIs1 OOHAPY)KEHHUsI Kpaxmalia B MPOIYKTaX MUTaHUSA). XUMHUECKUE CBOMCTBA IEILUTIOJIO3BI: THAPOIIN3, 00pa30BaHKE CIIOKHBIX 3¢upo B. [IpuMeneHme u
Onosornveckast posb yriieBogoB. OKHCICHHE YIIIEBOI0B — UCTOYHUK YHEPT UM JKUBBIX OpraHu3MoB. [IoHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAX HA MPUMEPE alleTaTHOTO
BOJIOKHA.

TEMA 5. A3oTcoaep:kamue opranndeckue coenuHenns (19 yacon)

Awmunsbl. [lepBuuHbie, BTOpHYHBIC, TPETHUHbIE aMUHBI. Kitaccudukaiys aMiMHOB 110 THITY yriI€BOJOPOJIHOTO pajrKaia U YHCIIy aMHUHOTPYII B MOJIEKYIIE.
DNEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MIPEEIHHBIX aMUHOB. DU3HUECKHE CBOMCTBA aMUHOB. AMUHBI KaK OPraHMYECKHE OCHOBAHUSI: PEAKIIUHU C BOJIOH,
KHcJIoTaMu. Peakiust ropeHus. AHWIMH KakK MPeICTaBUTENh apoMaTHIeCKuX aMiuHOB. CTpoeHne anminuHa. [[pranHb! 0ciiabieHns OCHOBHBIX CBOMCTB aHWJIMHA B
CpaBHEHUHU C aMUHAMHU MPEIEITHHOTO psAsia. XUMHUUYECKHE CBOMCTBA aHWJIMHA: B3aUMO/ICHCTBHE C KHCIIOTaMHU, OpOMHOU BO10H, okucienue. [lonydyeHrne aMuHOB
ATKUJIMPOBAHNEM aMMHUaKa M BOCCTAHOBIIEHHEM HUTPOTPOU3BOIHBIX YTIIeBOI0poa0B. Peakniust 3ununa. [Ipumenenrne aMuHOB B (papMarieBTHIECKOM
MIPOMBIIITIEHHOCTH. AHUIUH KAK Cblpbe 01 NPOU3800CMEa anuiunosvlx kpacumeneti. Cunmesol Ha OCHO8E AHUTUHA.

AmMuHOKHUCTOTH B 6enku. CocTtaB 1 HOMeHKIIaTypa. CTpoeHre aMUHOKHCIIOT. [ OMOIOTHYeCKuid psijl MpeaeIbHBIX aMUHOKHUCIIOT. M30Mmepust npedenvHblx
amunoxuciom. Gu3nyecKkue CBOMCTBA MpeelbHbIX aMUHOKUCIOT. AMHHOKHCIIOTHI Kak aM(poTepHble opranndeckue coenuHenus. Cunres nentuaos. [lentuanas
cBs3b. bronorunueckoe 3HaueHune o-aMUHOKHCIIOT. OOIacTH MpUMEHEHUs: aMUHOKHUCIIOT. benku kak npupoaHbie buononumepsl. CocTaB U CTpOeHHE OENIKOB.
OcHognble amunokuciomsl, oopasyoujue denxky. XUMHUUECKUE CBOMCTBa OEJIKOB: THAPOIIN3, JeHATypallls, KadeCTBeHHbIE (LIBETHBIE) peaKuu Ha OEJIKH.
[IpeBpaienus 6e1K0oB MUK B opranu3me. buonoruueckue GpyHKIUM 6€IKOB. JJocmudicenus 6 usyyeHuu Cmpoenus u cunmesa 6enKos.

Hyxneunosvie xuciomol: cocmas u cmpoernue. Cmpoenue nykieomudos. Cocmas Hykneunosvix kuciom ({{HK, PHK). Ponb HyK1euHo8bIX KUCIOM 8
JHCUZHEOesIMENbHOCIU OP2AHUZMOS.

TEMA 6. Xumusi BLICOKOMOJIEKYJIAPHbIX coequnenuii (10 yacos)
Bricokomornekynspubie coeaunenns. OCHOBHBIE IOHATHS BBICOKOMOJIEKYISIPHBIX COEIMHEHUIN: MOHOMED, MOJIMMEp, CTPYKTYPHOE 3BEHO, CTETNCHb MOJIMMEpPU3ALINH.
Knaccudukanus noaumepoB. OCHOBHBIE CIIOCOOBI MOTYYEHUS BBICOKOMOJICKYJISIPHBIX COCAMHEHUM: peakiuy MOJUMEpU3aIi U MoJuKoHAeHcauuu. CTpoeHue u
CTPYKTYypa MOJIUMEPOB. 3aBUCHIMOCTh CBOMCTB MOJMMEPOB OT CTPOCHUS MOJIEKY. TepMOMIacCTUUHbIE U TEPMOPEAKTUBHBIE IOMUMEPEL. [Iposoodawue opeanuyeckue
noaumepbol. Komnoszummnoele mamepuaibl. Hepcnekmuebl UCNOIB306AHUA KOMNO3UMHbLX Mamepualos. KJ'IaCCI/I(i)I/IKaHI/IH BOJIOKOH. CHHTETHUECKHE BOJIOKHA.
[TonmuaupHbIe U MOMMAMHIHBIE BOJIOKHA, UX CTPOEHHE, CBOMCTBA. [IpakTHyeckoe UCI0JIb30BaHNE BOIOKOH.
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THunbI pacyeTHbIX 3a1a4:
L4 HaXO)KZ[eHI/IC MOJIeKyJISIpHOfI (I)OpMy.HBI OpPraHUYCCKOr0 BEUIECCTBA IO €ro IMJIOTHOCTU U MACCOBBIM JOJISIM 3JICMCHTOB, BXOJAIIUX B €T0 COCTaB, WX 110

MPOJIYKTaM CTOPAHMUSI.
e PacueTsl MaccoBoOi 101 (MACChl) XUMUYECKOTO COSMHEHUS B CMECH.
e Pacuersl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUH, €CITH OJJHO U3 BEIIECTB JIaHO B M30BITKE (MMEET IPUMECH).

e PacueTsl MaccoBOM UM 0OBEMHOM 10JIM BBIX0/A MIPOIYKTA PEAKIIMN OT TEOPETHUECKH BO3MOKHOTO.

JladopaTopHble ONbITHI:

JladopaTopHblii onbIT Nel «/3roToBiieHre MOJENEN YTIIEBOIOPOIOB M UX FaJIOr€HOIPOU3BOIHBIX)»
JlaGoparopubiii onbIT Ne2 «IlonydeHue 3TUSIEHA U ONBITHI C HUMY
JlabopaTopHbiii onbIT Ne3 «Pa3yioxkeHue kaydyka MpHU HarpeBaHWM W UCHBITAHWE HA HENPEIEIBHOCTh MPOJYKTOB pa3iiokeHUs. OTHOIIEHUE KaydyyKa U PE3HHBI K
OpraHUYEeCKU PACTBOPUTEISIMY
JlaGopatopubiii onbIT Ned «PacTBOpeHuHe riviiepuHa B BOJE»
JlaGopaTopublii onbIT Ne5 «B3aumoseiictBue raunepuna ¢ ruapoxkcuaom Cu(ll)»
JlaGopaTopublii onbIT Ne6 «OKHCIIEHUE dTaHAIS aMMHUAYHBIM PaCTBOPOM OKcHa cepedpa u ruapokcuaom Cu(ll)»
JlaGoparopubiii onbIT Ne7 [lonydeHue 3TaHansi OKMCICHUEM STaHOJIa»
JlaGopaTropHbiii onbIT Ne8 «PacTBOpUMOCTH alleTOHA B BOJIE, AllE€TOH KaK PaCTBOPUTEIIbY
JlaGopaTopHbiii onbIT Ne9 «JlelicTBue YKCYCHOM KHCJIOTBI HA MHIAUMKATOPHI. B3anMo1eiicTBUE YKCYCHOM KMCJIOTHI C MarHueM. B3aumoeicTBrue yKCyCHOM KUCIOTHI
CO ILLIEJIOYbIO»
JlaGopaTtopubiii onbIT Nel) «PacTBOpUMOCTB KMPOB; JOKA3aTEIBCTBO HEMPEICTBHOTO XapaKTepa KUJIKUX KUPOBY
Jla6opaTopuslii onbIiT Nell «CpaBHenue cBoiicTB Mblia 1 CMC; 3HakOoMCTBO ¢ 00pa3iiaMu MOIOIIUX CPEJICTBY»
Jla6oparopubiii onbIT Nel2 «B3aumoeiicTBre pactBopa riitoko3sl ¢ ruapokcuaom meau (1)
Jlaboparopubiii onbIT Nel3«B3aumoaelcTBue caxaposbl C THAPOKCUIOM KaIbIIH»
JlaGoparopubiii onbIT Nel4 «B3aumozeiicTBue kpaxmaia ¢ HOJI0M;
I'maponus kpaxmaina»
JlaGopaTtopuslii onbIT NelS «I[BeTHble peakuuu OenkoB. JleHaTyparus Oenka»
JladopaTopHblii onbIT Nel6 «/ccienoBanne cBOWCTB TEPMOIUIACTUYHBIX OJIUMEPOBY
JladopaTopHblii onbIT Nel7 «/3ydyeHne CBOMCTB CHHTETUYECKUX BOJIOKOH»
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TeMbl IpaKTHYECKUX PAOOT:
IpakTuyeckas padora Nel «KoHcTpynpoBaHue MapoCTEP>KHEBBIX MOJIEJICH MOJIEKYJI OPTraHUYECKUX BEIIECTBY»

IpakTuyeckasi padora Ne2 «[lonmydyeHne u XUMHUECKHE CBOMCTBA aJIbJACTUIOB

IIpakTnueckas padora Ne3 «[lonmyueHne yKCyCHOM KUCIIOTHI U3 alieTaTa HaTpUs»

IIpakTnueckas padora Ned4 «XyuMuyeckue CBOMCTBA YKCYCHON KHUCIOTBD)

IpakTHyeckasi padora NeS «Pacro3HaBanne opraHM4ECKUX BEIIECTBY

IpakTuyeckasi padora Ne6 «XuMuueckre CBOMCTBa OEIKOBY

IIpakTHyeckas padora Ne7 «Pacro3HaBaHue IIacTMacc 1 XUMHYECKUX BOJIOKOH, MCCIIETOBAHUE UX CBOMCTBY»

11 kaacc
Paznen 1. IloBTOpeHne 0OCHOBHBIX BONPOCOB 3HaHMii Kypca xumuu 10 kiaacca (4 yaca)
[IpenenbHble U HEMpeAeNbHbIE YTIeBOA0POIAbl. Kuciopoacoaepkaiiye opraHuueckrie BemecTBa. A30TcoIepKalue OpraHnyeckie BemlecTBa.

Pa3znen 2. Teopernueckue OCHOBBI XUMUM

Tema 1. OcHOBHbBIE KJIACCHI HEOPTAHUYECKHUX coeTuHEeHHT (9 YacoB)

Oxcuppl, X cOCTaB, Kiaccupukanus, HoMeHKIatypa. Ousndyeckre cBOMCTBA OKCHIOB. XMMHUYECKHE CBOMCTBA OKCHUJIOB (XMMHYECKHE CBOMCTBA OCHOBHBIX,
KHUCIIOTHBIX M aM(doTepHbIX OKcHAOB). OCHOBaHMS, UX COCTaB, Kiaccu(uKaius, HoOMeHKIarypa. dusmueckue CBOICTBa OCHOBaHUN. XHUMHUYECKHE CBOWCTBA
ocHoBanuii. XUMHUUYECKHE CBOMCTBA aM(OTEPHBIX THAPOKCHIOB. KHCIOTHI, MX COCTaB, KlacCH(pUKAIKs, HOMEHKIaTypa. Ha3BaHUs KHCIOTHBIX OCTATKOB.
duznyeckue cBOWCTBa KUCIOT. XUMHUECKHe cBOMCTBa KucioT. Conu, UX cocTas, kiaccudukaiysi, HomeHkIarypa. Kucislie u ocHoBHBIE conu. Dus3nueckue cBOMCTBa
coneit. Xumuueckue cBoicTBa coneid. CriocoObl MOMYyYeHHsI OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCTMHEHUH.
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Tema 2. CTpoenue aToma (8 yacoB)

Crpoenue BemiectBa. CoBpeMeHHasi MOJieNnb CTpoeHUs atoMa. [lyamusm snektpoHa. Keawmosvie uucna. PacupenerneHne 371€KTPOHOB IO 3HEPreTUYECKUM
YPOBHSIM B COOTBETCTBUU C IPUHLIMIIOM HAaUMEHbBILIEH 3HEPIUH, npaBuwiioM XyHjaa v npuHuunoM [laymu. OcoOeHHOCTH CTPOEHUS SHEPreTUUECKUX YPOBHEH aTOMOB
d-aneMeHTOB. DnekTpoHHas KoH(urypanus aroma. Kiaccudukaims XMMUYIECKUX JIEMEHTOB (s-, P-, d-anemenTsl). OCHOBHOE M BO30YKICHHBIC COCTOSHHSI aTOMOB.
Banentnbie anexrponsl. [lepnoanueckas cucreMa xumuyeckux anemeHToB [[.M. MenneneeBa. ®@usnueckuii cmbica [lepuoguueckoro 3akoHa [I.1. Menneneesa.
[IprurHBl ¥ 3aKOHOMEPHOCTM HU3MEHEHHS CBOMCTB JJIEMEHTOB M HMX COEAUHEHHMN M0 NepuoJaM M rpynnaM. MUpOBO33pEHUYECKOE W HAy4YHOE 3HAYCHHE
ITepnoanueckoro 3akona /[.11. Menneneesa.

PacuerHble 3a7aun: BEIYMCIEHHE MACCOBOM JTOJIM XUMUYECKOTO 3JIEMEHTA B COEAMHEHNH; YCTAaHOBJIEHNE IpocTeiiiel (opMyJibl BEIIECTBA IO MACCOBBIM JI0JISIM
XUMHUYECKUX 3JIEMEHTOB.

Tema 3. CTpoenue BemecTBa (7 4acoB)
DNeKTpOHHAas MPUPOJIa XUMUYECKON CBS3U. DNEKTPOOTpHUIlaTeNbHOCTh. KoBajeHTHas CBs3b, €€ Pa3sHOBUIHOCTH M MEXaHHU3Mbl 0Opa3oBaHMs (OOMEHHBIN U
JNOHOpPHO-aKuenTopHbIi). MoHHas cBsa3b. Metamnnueckas cBsi3b. BogopoaHas cBs3b. MeocmoneKynsapHvie 83aumo0eticmausl.
Kpucrannmueckue u amopgHble BemecTBa. TUIBI KPUCTAJUIMUECKUX PEIIEeTOK (aToOMHasi, MOJIEKYJIsipHas, HOHHAsI, MeTaJlJIN4ecKas). 3aBUCUMOCTh (DU3NYECKUX
CBOMCTB BeILECTBA OT THUINA KpUCTAJUIMYECKOH pemieTku. [IpuumHbl MHOrooOpasus BemiecTB. COBpEMEHHBIE NPEACTABIECHUS O CTPOCHMM TBEPABIX, KUAKUX U
ra3000pa3HBIX BEIIECTB.

Tema 4. {ucnepcublie cuctemsl (14 yacoB)

JHucniepcHbie cuctembl. Konnouonwvle cucmemsi. VIcTHHHBIE pacTBOpBL. PacTBopeHue kak Gpu3nko-xuMudeckuii mporecc. CriocoObl BRIpaXKCHHUs KOHIICHTPAIUN
pacTBOPOB: MaccoBasi IOJIsl PACTBOPEHHOTO BEIIECTBA, MOISAPHAS KOHYyeHmpayuu. Tump pacmeopa u mumposanue.

Peakiuu B pactBopax anekTposiuToB. KadecTBeHHBIE peakiMy Ha MOHBI B pacTBope. KMCIOTHO-OCHOBHBIC B3aMMOJICHCTBHS B pacTBOpax. AM(OTEPHOCTb.
Honnoe npousgedenue 600vi. Booopoonwiii nokazamenv (pH) pacmeopa. T'maponu3 coneil. 3HadeHHe THAPOIN3a B OUOJOTHYECKMX OOMEHHBIX Mpolieccax.
[TpuMeHeHue TuapoIIn3a B IPOMBIIIJICHHOCTH.

PacueTtHble 3a7aun: pacueThl, CBSI3aHHBIC C MOHATHSIMH «MAaccoBas JIOJIs» U «00BbEMHas J0JIsD» KOMIIOHEHTOB CMECH; CIIOCOOBI KOJIMYECTBEHHOTO BBIPAKEHUS
cocTaBa BEIIECTBA: MAcCOBAas JIOJIs, MOJISIpHAsI KOHIICHTPAITHSI.

Tema 5. Xumunueckue peaxuuu (17 yacos)
Xumnueckue peakuuu. Knaccupukamus XUMHUYECKMX peakUuil B HEOPraHWYecKOM W OpraHndeckoil XuMuu. ['OMOTreHHblE M TeTepOTeHHbIE pPEaKIUH.
CKOpOCTb peaklliu, €€ 3aBUCHUMOCTb OT pa3IMYHbIX (PaKTOPOB: MPUPOJBI pEarupyromux BEIIeCcTB, KOHICHTPALUU pearupyrolux BEeIecTB, TeMIeparyps! (IpaBuiio
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Bant-T'odda), mmomanm peakimoHHOW MOBEPXHOCTH, HAIWYHS KaTalu3aropa. DHEPrHsl aKTUBAUUHN. Akmueupoganuwiti komniexc. Karanmmzatopsl U katanu3. Pomb
KaTaJIn3aTOPOB B IIPHPOJIE U IPOMBIIIJICHHOM ITPOU3BO/ICTBE.

TernnoBeie >ddexTb xumudeckux peakiuii. 3akoH ['ecca m cienctBust U3 Hero. TepMoxumudeckue ypaBHeHHs. OOpaTHMOCTb peakiuif. XHMHUYECKOe
paBHOBecue. CMeIIeHHe XMMHYECKOTO pPaBHOBECHS TOJ NEHCTBHEM pPAa3IMYHBIX (PAKTOPOB: KOHIICHTPAIMM PEAareHTOB WJIM MPOAYKTOB PEAKLWH, aBIICHHUS,
TemnepaTypbl. Posib cMelieHns paBHOBECHSI B TEXHOJIOTHUECKUX TpoIeccax.

OKHUCIUTENFHO-BOCCTAHOBUTENIBHBIE PEAKIUU B MPHUPOJE, MPOM3BOJICTBEHHBIX Mpolleccax M JKu3HenesTenbHOCcTH opranm3moB. Tumsl OBP .IloBenenue
BELIECTB B CPeax ¢ pasHbIM 3HaueHueM pH. Meton anekrpoHHOro 6ajaHca. DJIEKTpOIU3 PacTBOPOB M PACIUIaBOB cojel. IIpakTrueckoe NpuMeHeHne 21eKTpoIn3a
IUTSL TIOJTY9EHUS IETOYHBIX, MEI0YHO3EMEbHBIX METAJUIOB M ATFOMHUHUS. | albBaHNYECKU JIEMEHT. XUMUYECKHE HCTOUHUKH TOKA.

PacuerHble 3a1a4n: pacueTsl IO TEPMOXHUMHYECKIM YPABHEHUSIM.

Paznea 3. Heoprannueckasi xumusi. Hemerasuibl.
Tema 6. Bogopon (3 yaca)
Bonopon. Ionoxenue Bogopoaa B [lepuonnueckoit cucreme. M3otomnsl Bogopona. Pu3ndeckue U XMMUYECKHE CBOMCTBA BOA0poaa. CrocOOBI MOMydYeHUs U
IMMPUMECHCHUC BOAOPOIA. Pacuernrie 3aaa4u: pacyeT 00BEMHBIX OTHOIIIEHUN I'a30B IIpU XUMHUYCCKUX PCAKIUAX.

Tema 7. daementsl VII - A rpynnsi (5 yacoB)

INanorensr. OOmIas XapaKTepUCTUKA MOATPYIIIBI TAIOTEHOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB MPOCTHIX BEUIECTB, BOJOPOJHBIX COCAWHEHHN, BBICIIMX
OKCHJIOB M THIPOKCHIOB. XJIOp KakK MpocToe BemiecTBO. Dusnveckne M XUMHUYECKUE CBOMCTBa Xxiopa. [lomydeHne xiopa. XJIOpOBOJOPOI M COJITHAST KHCIIOTA.
OcobenHocTH XUMHH (QTOopa. [aIOreHOBOMOPOIBI M MX IMOJIydeHHE. | alloreHOBOJOPOJHBIC KUCIOTHI W WX coju. KauecTBeHHas peakiusi Ha TajJOreHUI-HOHBI.
Kucnopozcoaepxariye coeiMHEHUS XJIOPA.

[TpuMeHeHHe TaJOreHOB ¥ UX BAKHEHIITMX COCTUHCHHIA.

Tema 8. Diementsl VI - A rpynnsbi (16 yacos)

OO6mas xapakrepuctuka 31eMeHToB VI-A rpymmbl. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIECTB, BOJOPOAHBIX COSAMHEHUMN, BBICIIUX OKCUIOB U
ruapokcuioB. Kucnopon, ero ¢usnueckue U XUMUYECKHE CBOMCTBa, MOJIY4YeHHE M NMPUMEHEHHEe, HaxoxAeHue B mpupoje. Ammorporwus. O30H, €ro CBOMCTBa,
noytyueHue u npuMeHnenune. OKcubl U nepokcuasl. [lepokenn Bogopoaa, ero OKHUCIUTENbHBIE CBOMCTBA M IPUMEHEHHE.

Cepa. Amnotpomnus cepbl. Du3ndeckre 1 XUMUYECKHE CBOMCTBA CEpPbI, €€ MOTy4YeHHEe U IPUMEHEHHE, HaxoXaeHue B npupoje. CepoBoiopo, ero puznyeckue
Y XUMHUYECKUE CBOMCTBA, MOJydeHUE U IPUMEHEeHHe, HaxoxaeHue B mpupoe. Cynbhuasl. Oxeun cepsl (1V), ero pusndeckre u XUMHUYECKUE CBONCTBA, MOTy4YeHUE U
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npumenenne. Okcua cepsol (V1), ero ¢puznyeckre u XMMUYECKHE CBOMCTBA, MONy4yeHue U npuMeHeHne. CepHuctas Kucinora u cynb(urel. CepHast KUCIOTa, CBOWCTBA
pa30aBIeHHON U KOHLIEHTPUPOBAHHON cepHOU KucnoT. CepHasi KHCIOTa KaK OKUCIUTENb, cyabdaTsl. KauecTBeHHBIE peakuu Ha Cyiab(pu-, cynbQur- u cyibdar-
MOHBI.

Tema 9. DiemenTs! V - A rpynnsl (15 yacoB)

OOmiast xapaKTepHCTUKa IeMEHTOB V-A Tpynmbl. 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCAMHEHUH, BBICIINX OKCHIOB U
THJIPOKCUIOB. A30T, €ro (U3MUYECKHEe M XMMHUYECKHE CBOMCTBA, MOJyYCHHE M NPUMEHEHHUE, HaXOXAeHue B mpupoje. Hutpumpl. AMMHuak, ero Qpusnueckue u
XAMUYECKHAE CBOWCTBA, MOJIydeHHE M NpUMeHeHne. AMMuadHas Bojaa. OOpazoBaHue MoHa amMMoHMsA. COJTM aMMOHHS, MX CBOMCTBA, MOJyYeHHE W TPUMEHEHHE.
KauectBennas peakuuss Ha uoH ammoHus. Oxcupa azora (), ero ¢usnueckue M XuMUUeckue CBOWCTBa, nosydyeHue u npumeneHue. Oxcupa azorta (1V), ero
¢uznyeckne U XMMUYECKHE CBOMCTBA, mostydeHue u npumeHenue. Oxcun azota (l11) u azotucras kucnora, okcun asora (V) u azoTHas kuciaota. A30THas KUCIOTa
Kak okuciuTenb. CBOMCTBA a30THOW KUCIIOTHI, €€ MOydeHne U mpuMeHenne. HuTpartel, ux Gpu3ndeckue u XUMUYECKHE CBOMCTBA, TPHIMEHEHHE.

®ochop. Amnorponust pocdopa. CoiicTBa, nmomyyenue u npumeHenue ¢ocdopa. Pochun. Okeuasl hocdopa (Il u V). Gocopubie u nomaudochopHbie
kucioTel. Oprodocdatel. buonorudeckas poas hochaToB. MunepaibHbIe yI0OpEHHUS.

Tema 10. dnementsl |V - A rpynnsi (14 yacoB)

OoOmast xapakrepucTika 31eMeHToB 1V-A rpynmbl. 3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOTHBIX COSAMHEHHH, BEICITUX OKCHIIOB U
TUAPOKCHUIOB. YTiepo. AioTponus yriaeposa (anmas, rpadut, kKapouH, ¢yiiepeH). AKTUBHPOBAHHBIA YTOJb Kak aficopOeHT. AncopOuus. CBoHCTBa, MOTyYCHUE U
npuMeHeHue yriig. CHHTE3 ra3 Kak OCHOBA COBPEMEHHOMN IPOMBIIIIEHHOCTU. DIeKMPOHHOE CIpOeHUue MOLEKYIbl yeapHo2o 2asa. [lonyuenue u npumenenue y2apro2o
2aza. YTICKUCTBIA Ta3, ero (U3MYeCKue M XMMHUYECKHE CBOWMCTBA, MOJyYeHHWE W TNpHUMEHeHue. buosormdeckoe nelicTBue yrapHoro rasa. KapOwabl kamblius,
AJIFOMUHUS U )Kesle3a. YToJbHas KHCI0Ta U ee coyn (KapOoHaThl U rMIpoKkapOoHaTsl). Kpy2oeopom yenepooa 6 dcugoii u Hedcugou npupode. KauecTBeHHas peakius
Ha KapOOHAT-UOH.

Kpemuui, annorponus, pusnueckue U XMMUYECKHE CBOMCTBA KpEMHMs, MOJydeHUE U MPUMEHEHHEe, HaXxoKJeHue B npupoje. Cunanbl U cuIMuusl. OKcun
kpemuus (1V). KpemHueBble KMCI0ThI, cuauKaThl. CUIMKaTHbIE MUHEPAJIbl — OCHOBA 36MHOM KOpPbI. CTEKII0 ¥ CHIIMKATHAs IPOMBIIIIEHHOCTb.

Tema 11. Metansl (25 yacoB)

[Tonoxenue meramioB B nepuoaunueckoi cucteme J[.M. MennaeneeBa u ctpoeHue ux atroMoB. [IpocTeie BemecTBa — metaiuibl. O01me ¢puznyeckue cBoiicTBa
MeTaiioB. OO0IIre XMMHUYECKHE CBOMCTBA METAJUIOB. 3HAYEHHE METAJNIOB B MPUPOJIE U B KU3HU OPT aHU3MOB.

Koppo3zus metannos. Buabl koppo3un, criocoObl 3alIUTHl METAIIOB OT KOPPO3HUHU.

O61ue crnocoObl MOTYyYeHHs METaIOB. MeTasibl B pupojie. MeTanyprus U ee BUAbl: TUPO-, TUAPO- U DIIEKTPOMETAILTYPTHsl.
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Hlemounsie Metamibl. O0mas XapakTepuUCTUKa MOArpynibl. OU3HUECKHe U XUMHUYECKHE CBOMCTBA JMTHUS, HATPUS U Kanus. VX momydeHne u mpuMeEHEHHE,
HaxoXxaeHue B mpuponae. OKcHIbl M NEPOKCHIBl HATpus M Kanus. Enkue Ienoud, uX CBOWCTBa, MojlyueHUe M npuMeHeHue. CoyM IIEIOYHBIX METaJlIOB.
Pacnio3HaBaHne KaTHOHOB HATpUs U KaJusl.

[lemouno-3emenbHbIe MeTaIuIbl. OO0IIast XapakTepucTUKa MoArpynbl. GU3HMUecKie 1 XMMUYECKHE CBOMCTBA MarHus M KaJbIHsl, UX MOJy4eHHUE U TIPUMEHEHUE,
HaxoJeHue B pupose. Coiu Kaiublysl U MarHus, UX 3Ha4eHUE B IPUPOJIE U XKU3HU YelloBeKa. JKecmkocmb 600bl U cnocobvl ee ycmpaHeHus.

AntoMuHul, ero usnyeckue M XMMUYECKUE CBOMICTBA, MOJIydEHHE M IIPUMEHEHHE, HAXOXKICHUE B NpUpoLe. Anomocuruxkamol. Komniekcuvle coeouneHus
anomunus. AMPOTEPHOCTb OKCHJA U THAPOKCUAA altoMUuHUs. COIM aIFOMUHUS.

Mertamnst IB-VIIB-rpynn (menp, xene3o, nuHK, Xpom, Maprasenr). Oco6eHHoctu ctpoeHust atomoB. OO0mue gpusnyeckue 1 xumudeckue cBoiictea. [lonmyuenue
U npuMeHeHne. OKCHUIbl U TUAPOKCUIBI 3TUX METAJUIOB, 3aBUCUMOCTh UX CBOMCTB OT CTENEHHM OKHUCIEHUS 3iaeMeHTa. Baxueimue conu. OKkuciauTenbHble CBOWCTBA
COJIEM XpOMa U MapraHiia B BBICLIEH CTENIEHN OKUCIIEHUs. Komniekchvie coeounenus Xxpoma.

JIOMeHHBIH NpoLecc MPOU3BOACTBO YyTr'yHa, ero XumusM. Craib, €e cOCTaB U IPOU3BOACTBO.

e Tunnl pacyeTHbIX 32124:
e Brruucnenne Maccel Wi 00beMa MPOTYKTOB PEAKIIUU 110 U3BECTHOM Macce Wi 00BEMY HCXOJHOTO BEIIECTBA, COJIEPIKAIIETO MPUMECH.

e Bpruncienne Macchl HCXOIHOTO BEIIECTBA, €CIM M3BECTCH MPAKTUYECKUIN BBIXOJ M MAacCOBast J0JISl €r0 OT TEOPETUIECKH BO3MOKHOTO.
e BpruncieHus no XUMUYECKUM YPaBHEHUSM PEAKIIH, €CIIM OJTHO U3 PEarnpyroNIuX BEIIECTB JaHO B U30BITKE.

e OmpeaeneHne MOJIEKYJISIPHON (POPMYJIIBI BEIIECTBA IO MACCOBBIM JIOJISIM DJIEMEHTOB.

e KoMOMHHMpOBaHHBIEC 3aJa4H.

JlabopaTopHbIe ONbITHI:
Jlabopamopnutit onvim Nel «[IpoBeneHue peakuii HOHHOro OOMeHa JIJIsl XapaKTePUCTHKU CBOMCTB 3JICKTPOIUTOBY

Jlabopamopnutii onbim No2 «OnipenenieHne XxapakTepa Cpebl pacTBOpa C MOMOIIBI0 YHUBEPCATBHOTO HHANKATOPA )
Jlabopamopnwtit onvim Ne3 «/3yueHune CBOMCTB CONTHON KUCITOTHI»

Jlabopamopnutii onvim Ned «O3HAKOMIICHHE C CEPOH U €€ IPUPOTHBIMU COSTUHEHUSIMU»

Jlabopamopnwtii oneim Ne5 «B3auMoaeiicTBHE COJIe aMMOHUS CO LIET0YbIOY

Jlabopamopnutii onbim Ne6 «KadecTBeHHBIEC PeaKIIUM HA COTM aMMOHUS)

Jlabopamopnutii onvim Ne7 «O3HaKOMIICHUE C PA3TMYHBIMU BUAAME YAOOPEHUI

Jlabopamopnuuii onsim Ne8 «O3HaKOMIIEHHE CO CBOMCTBaMU KapOOHATOB U TMIPOKAPOOHATOBY

Jabopamopnutii onvim N9 «O3HaKOMIIEHHE ¢ 00pa3laMi METAJUIOB U CIUTABOBY»
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Jabdopamopnutii onvtm Nel0 «'uaponus coneil amIOMIHUS»
Jlabopamopnwiit onvim Nel 1 «IlonyueHue ruApoKcHIa aTIOMUHUS U UCCIIEOBaHUE €ro CBOMCTBY»
Jlabopamopuwtit oneim Nel2 «B3aumMoaeiicTBUe THAPOKCUIOB )Kelie3a C KUCIOTaMM.

Jlabopamopnuiit oneim Nel3 «KauectBeHHbIe peakuuu Ha conu xxenesa (I1) u (II)»

TeMbl IPAKTHYECKHUX PA0OT:

IIpakTnueckas padora Nel «Pemenue skcnepuMeHTaNbHBIX 3a7a4 10 TeMe «['eHeTnyeckas cBsA3b MKy KjaccaMl HEOPraHUYECKUX COETUHEHUID.
IpakTuyeckas padora Ne2 «[IpuroroBnenue pacTBopa 3alaHHON MOJISIPHOW KOHIIEHTPAIIUNY

IIpakTnueckas padora Ne3 «ccnenoBanue BAMSHUS pa3IU4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIMM»

IpakTHyeckas padora Ned «Onpenenenue coaep>kanusi KApOOHATOB B U3BECTHSKEY

IpakTuyeckasi padora NeS «Ilomydyenue u coOupanue ra3oB (KUCIOpOa, aMMHaK, okcu yriaepoaa (IV) u ap.)»

IIpakTnueckas padora Ne6 «OxcrieprMeHTalIbHbIE 33]Ja4l HA MOJYYEHHE U Paclio3HABaHHUE BEIIECTBY

IIpakTHueckas padora Ne7 «VccnenoBaHrue BOCCTAHOBUTENBHBIX CBOMCTB METAJIOB)
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B Tom uncie

Ne Koa-Bo
HaumenoBanue Tem
n/n 1aC0B | pakTHYeCKHX| KOHTPOJbHBIX | CAMOCTOSITEIbHBIX
Pa3zoen 1. TloBTOpEeHNE OCHOBHBIX BOIIPOCOB 4 - - -
3HaHu# Kypca xumuu 10 kinacca
Pazoen 2. TeopeTnueckue 0OCHOBbI XHMHH 55
1. OcHOBHBIE KJIaCChl HEOPTaHUYECKUX 9 1 - 1
COCIMHEHUN
2. Crpoenune atoMa 8 - - 1
3. CrpoeHnue BemiecTsa 7 - 1 -
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4. JliucniepcHble CUCTEMBI 14 1 - 2
o. XHUMHUYECKUE PEAKLIUN 17 1 1 1
Pa3zoen 3. Heopranmueckasi XuMHus. 77
HemeraJuibl.
6. Bonopon 3 - - -
1. Onements! VII - A rpynmsl 5) - 1 -
8. Onements! VI - A rpynmsl 16 - 1 1
9. OnemeHTH! V - A TpyIIIbI 15 - 1 1
10. Onements! |V - A rpynmsl 14 3 1 -
11. Mertanibt 24 1 1 2
Bcero 136 7 7 13

AnunkaeBa EneHa
AnekcaHgpOBHa
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MognucaHo undpPoBOI NOANUCHIO:
AnunkaeBa EneHa AnekcaHapoBHa
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