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1. HIOACHHUTEJBHAA 3AIINCKA

Pabouast mporpamma 00111€00pa30BaTEIHPHOTO YUYEOHOTO TpPEAMETa «XUMUSDY
npeaHazHadyeHa g uzydeHusa xumMud B koiuiemke JXKKX ATACY, peanusyroniem
o0pa3oBaTeIbHYI0 MIPOrpaMMy CpeIHEro O0IIero 00pa3oBaHus B MPEeIax OCBOCHUS
OCHOBHOH mpodeccuoHanbHON oOpazoBatenbHOl mporpammbl CIIO (ITITKPC) Ha
0a3ze OCHOBHOro oOmiero oOpa3oBaHUsI MpPHU MOJATOTOBKE KBaTU(UIIMPOBAHHBIX
pabounx, ciyxammux no npodeccun 15.01.05 «Cpapuiuk (pydHON TyroBOW CBapKH
(HaTIaBKH) ).

PaGouass mporpamma ydeOHOTO TmpeaMeTa «XUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @efepalibHBIM TOCYJJAPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPETHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHKa30M MuUHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunncrepctBoM  roctuiun  Poccuiickoit  ®@enepaumun 7 wurons 2012 r,
peructpaunoHHbiid Ne 24480).

- Ilpukazom MunucrepcrBa npocsewmeHus Pocculickon @Penepauuu OT
23.11.2022 Ne 1014 «O06 yTtBepxkaenun heaepaibHON 00pa30BaTEIbHOM TIPOrPAMMBI
cpeaHero ooiiero odopaszoBanus» (3aperucrpuponan 22.12.2022 Ne 71763).

ConepxaHue TpOrpaMMbl Y4eOHOTO TMpeaMeTa «XHUMHUS» HampaBiIeHO Ha
JOCTHXKEHHE CIEAYIOMIMX IeJei:

- ¢opmupoBaHHe Yy OOy4YalOIMUXCSd YMEHHUS OICHMBATh 3HAYMMOCTD
XUMHUUYECKOTO 3HAHUS JIS1 KAXKIOTO YETIOBEKa;

- popMupoBaHUE y 00YUAIOMIMXCA LIEIOCTHOTO MPEICTABIECHUS O MUPE U POJIH
XUMHUH B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KAapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHl OKPYXKAIOIIEH ACHCTBUTEIBHOCTU: MPHUPOIHOM,
COLMATbHOM, KYJIbTYPHOM, TEXHUYECKOM CpEAbl, — MCIOJb3Yys [ 3TOr0

XUMHUYCCKHUEC 3HAHUA,



- pa3BUTHE y OOYJAIONIUXCSl YMEHHUH pa3nudarh (PaKkThl U OIICHKU, CPABHUBATH
OIICHOYHBIC BBHIBOJIbI, BUJCTh UX CBS3h C KPUTECPUSMHU OIEHOK U CBSI3b KPUTEPHUEB C
ONpENENICHHOW  CHUCTEeMOW  IleHHOCTeH, ¢opMymupoBatb W  00OOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

- mpuoOpeTeHrne OOYyJYaIOUUMUCS OIbITa Pa3HOOOpPa3HOW JAESITEIHHOCTH,
MO3HAHWS W CaMOIO3HAHWs, KIIOUEBHIX HABBIKOB, HMCIOIINX YHHBEPCATHHOE
3HAUCHHUE JUIsI Pa3IMYHBIX BHIIOB JCATEIHHOCTH (HABBIKOB PEIICHHS TMPOOIIeM,
NPUHATHA ~ pCEIICHHWH, TOWCKa, aHanmm3a W 00paboTku  wmHQOpMAIWH,
KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB M3MEPECHHM, COTPYIHUYECTBA, 0E30MaCHOTO

oOpallleHusl C BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O IPEIMETA
«XHUMMUSA»

XHUMHSI — 3TO HayKa O BEIIECTBAX, UX COCTaBE M CTPOCHUH, CBOMCTBaX M
NPEBPAIICHUSX, 3HAYEHHMH XWMHUYECKHX BEILECTB, MATepUalIOB M IPOLECCOB B
IIPAKTUYECKOH JESITEIIBHOCTH YEJIOBEKA.

Conepxxanne  00meoOpa3oBaTENbHOTO  Y4eOHOro  mpeamera  «XUMUsD)
HAIpPaBJIEHO Ha YCBOEHHE OOY4YalOIIMMHUCS OCHOBHBIX MOHSATHUM, 3aKOHOB M TEOPUH
XUMHH; OBJIAJICHUE YMEHUSMU HAONIOAAaTh XUMHUYECKUE SBJICHUS, HPOBOAMUTH
XUMUYECKUN SKCIEPUMEHT, MPOU3BOJUTH PACU€Thl HA OCHOBE XMUMHUYECKUX (POpMyII
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B mpouiecce nzydeHuss XuMun y o0y4arouuxcsi pa3BUBaIOTCs [TO3HABATEIIbHbBIE
MHTEPEChl U WHTEJUIEKTYaJlbHbIE CIHOCOOHOCTH, MOTPEOHOCTH B CaMOCTOSITEIHLHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npoOiemMaMu, BOCIUTHIBAETCS OEpeKHOE OTHOIICHHS K MpPUpPOJe, IOHMMaHUE
3I0pOBOT0 00pa3a >KM3HU, HEOOXOAUMOCTH MPEIYNPEXICHUS SABICHUMN, HAHOCAIINX
BpEe 300pOBBIO M OKpyxkaromen cpeae. OHM OCBaMBaKOT IMPUEMBI T'PAMOTHOTO,
0€30MacHOr0 MUCMOIb30BAHUA XUMUYECKUX BEIIECTB U MaTEPUAJIOB, MPUMEHIEMBIX B

6I>ITy, CEJIBCKOM XO3SMCTBE U Ha IMPpOU3BOACTBC.



B mpodeccnonanpHBIX 00pa30BaTEIbHBIX OpPTaHU3ANMSX, PEATU3YIOIINX
00pa30BaTeNbHYI0 MPOTpaMMy CPEIHETO O0IIEeT0 00pa30BaHus B MpeEesiaX OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTrO 001Iero 00pa3oBaHusl, yueOHBIN IpeIMeT « XUMHUSH)
u3yuyaercsi Ha ©0azoBom ypoBHe DI'OC cpeanero oOmero o00pa3oBaHus,
OCHOBBIBAETCS HAa 3HAHUSAX OOYYAIOMIMXCS, MOJYYECHHBIX MPU U3YYEHUU (DU3UKH,
Ouonoruu, reorpaguu, MaTeMaTUKA B OCHOBHOM IIIKOJIE.

Peanuzanmss neIyKTUBHOTO TOAXOJAa K HW3YYEHHUIO XUMHU CIHOCOOCTBYET
Pa3BUTHIO TaKUX JIOTMYECKHX ONEpalil MBIIUICHUS, KaK aHajiu3 U CHUHTE3,
0000ImeHne ¥ KOHKpPETH3alus, CpaBHEHWE W AaHAJIOTHs, CHUCTEMaThu3aus u
KJ1accuuKaIus.

N3yuyenne xumuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpraHU3AIMSIX,
peanu3yommux 00pa3oBaTEIbHYI0 MPOrpaMMy CpPEIHEro oOmiero oOpa3oBaHUS B
npenenax ocsoenust OIIOIT CITIO na 6a3e ocHOBHOTO 00111er0 00pa3oBaHus, UMEET
CBOM OCOOEHHOCTH B 3aBHCHUMOCTH OT Mpoduiisi npodheccuoHaIbHOro o0pa3oBaHuUs.
DTO BBIpaXKAETCS B COACPKAaHMM OOYYCHHS, KOJMYECTBE YacOB, BBIACIISICMBIX Ha
U3Y4YCHUE OTIEIBHBIX TEM MPOrPaMMbl, TTyOWHE KX OCBOCHHUS OO0YYaIOIUMHUCH,
oObeMe W  XapakTepe TMPaKTHYCCKUX  3aHATHH, BHJIAX  BHEAYJUTOPHOU
CaMOCTOATENbHOM pabOThI CTYICHTOB.

B mpomecce wuzyueHus XHMHHM TEOPETHUECKHE CBEACHHS JOTOJIHSIIOTCS
JEMOHCTPAIUSIMH, JTAOOPATOPHBIMU ~ OTBITAMH W MPAKTUYSCKUMH  3aHATHSIMH.
3HAUUTENTFHOE MECTO OTBOJUTCS XUMHUYECKOMY OdKcrepumMeHTy. OH OTKpbIBaeT
BO3MOYKHOCTh (DOPMHPOBATh Y OOYYAIOIIHUXCS CIICIHAIBHBIE TTPEAMETHBIC YMEHUS:
paboTaTh C BEIICCTBAMH, BBINIOJHATH IPOCTHIE XWMHUYECKHE OIBITHI, YYHThH
0e30macHOMY U JKOJIOTMYECKH TPaMOTHOMY OOpalieHHuI0 C  BEIIECTBAMH,
MaTepHaaMH | MpoIieccaMu B OBITY M Ha MIPOU3BOICTBE.

B mnpomecce wusydeHus XuMuu BaxXHO (GOPMHPOBATH HHQPOPMAIMOHHYIO
KOMITETEHTHOCTh oOydaromuxcs. [lodToMy mpu opraHu3anud CaMOCTOSTEIHHON
paboThl HEOOXOIWMO AaKIEHTUPOBaTh BHUMAaHHE OOy4YarOUIMXCS Ha TOUCKE
uHdopmaruu B CcpeAcTBaXx MaccMmenua, HuTepHeTe, ydeOHOW W CcHeruanbHOU

JUTEPAType C COOTBETCTBYIOIIMM O(OPMIIEHUEM U NIPEACTABICHUEM PE3YJIBTATOB.



[Ipu otOope comepkanusi y4eOHOTO TmpeaMeTa «XUMHEsD HUCIOJIb30BAH
MEXIUCIUIUTMHAPHBIN TTOAXO0, B COOTBETCTBHHA C KOTOPBIM OOYYAOIIHECS JTOJDKHBI
YCBOUTH 3HAHUSI M YMEHHUsI, HEOOXOAUMBbIEC Il (POPMHUPOBAHUS €UHOMN IIEJIOCTHOM
€CTECTBEHHOHAYYHON KapTUHBI MHUpA, OINPEACNSIoNe (opMHUpPOBAHWE HAYIHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIE B )KM3HU U B IPAKTUYECKOUN JIEATETLHOCTH

N3yuenune  oOmieoOpazoBaTelibHOM ~ ydyeOHOTro  mpeamera  «XUMUSD
3aBeplIaeTcs MOJBEJACHHEM HUTOroB B ¢opMme nuddepeHIupoBaHHOTO 3aueTa B
paMKax MpPOMEXKYTOYHOM aTTecTalluu CTyAeHTOB B mpoinecce ocBoeHus OIIOII
CIIO ¢ moxyuenuemcpeanero oodmiero oopazosanus (ITTTKPC).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYueOusblit peaMeT «XuMHUs» SBISICTCS 0053aTeIbHON YIeOHON TUCITUTIIHNHON
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW TNpodeccuoHanbHON 00pa30oBaTeIbHOM
pOrpamMMBbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpa3oBaHus ¢ moiydeHueM cpensero ooOmero odpazoBanusa (IIIIKPC) c yderom
tpedoBanuit ®I'OC CIIO u npoduis npodeccuoHanTbHOro 00pa3oBaHusl.

B yue6nbix mnanax IIMKPC mecto yueOHoro npenMera «XuMus» B COCTaBe
00s13aTeNIbHBIX Y4EOHBIX MPEJIMETOB, 00s13aTeNIbHBIX JUISL OCBOCHMUS
TEXHOJIOTUYECKOT0 MpoduiIst mpohecCuOHATHLHOTO 00pa30BaHUsI.

4. IIIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA YYEBHOI'O
IMMPEAMETA

OcBoeHHMEe cofepKaHUS yYeOHOro mpeaMera «XHUMHS», O0O0eCIeuynBacT
JTOCTIDKCHHE CTYACHTAMH CIICIYIONTUX Pe3yJIbTaTOB:

JIUYHOCMHBIX

JI1 4yBCTBO TOPJOCTU U YBAKEHUS K UCTOPUH U JIOCTHKEHUSIM OTEYECTBEHHOM
XUMUYECKON HAyKH; XHMHUYECKH TPaMOTHOE IIOBEICHHE B TPOodecCHOHATHLHOM
NEATETPHOCTH ©W B OBITY TIpH OOpalieHMH C XUMHUYECKHMMH BEIICCTBAMH,
MaTepHaaMH U MPOIIECCaMHu;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsl U TTOBBIIIIEHUS KBAIU(UKAIIUU B
M30paHHOM TPOQPECCHOHATILHON JCATEILHOCTH M OOBEKTHUBHOE OCO3HAHHE POJIH

XUMHUYCCKHUX KOMHGTeHI_II/Iﬁ B OTOM,



JI3 yMeHHe HCNOIb30BaTh JTOCTHUKEHUS COBPEMEHHON XMMHYECKOW HAyKH U
XUMHYECKUX TEXHOJOTMM JJisi TOBBIIIEHUS COOCTBEHHOTO HHTEIUIEKTYaJIbHOTO
pa3BUTHA B BBIOPAaHHON ITPO(YECCUOHAIBHON EATENBHOCTH;

Memanpeomen HbiIX:

M1 wucnonp30BaHME pa3IMYHBIX BUJOB IIO3HABATEIBHOM JEATEIBHOCTH MU
OCHOBHBIX HMHTEJJICKTYaJIbHBIX ONepaluil (IOCTaHOBKM 3aJaud, (OpMyIHMpOBaHUS
TUIIOTE3, AaHAJIN3a U CHUHTE3a, CPAaBHEHMS, 0000IEHUs, CUCTEMATU3ALIMH, BbISIBICHUS
IPUYUHHO-CJIEICTBEHHBIX CBsI3€l, MOMCKA aHAJIOroB, (POPMYJIMPOBAHUS BBIBOJOB)
JUISl pEelIEHUs] NOCTABJICHHOW 3aJayd, MPUMEHEHHE OCHOBHBIX METOJOB IO3HAHMS
(HaOmro/leHNs, HAYYHOTO SKCHEPUMEHTA) JUIsl HW3Y4YEHHUs pPa3jIU4HbIX CTOPOH
XUMHUYECKUX OOBEKTOB U TMPOLIECCOB, C KOTOPHIMM BO3HUKAET HEOOXOAMMOCTH
CTaJIKUBAThCA B MPo(eCcCUOHANBHOU cepe;

M2 wucnonp30BaHHE pPa3IUYHBIX MCTOYHUKOB JUISL IOJIYYEHUS XUMHUYECKOU
uHpOpMallMi, YMEHHE OLEHUTb €€ JIOCTOBEPHOCTb MJIi JOCTMXKEHUS XOPOLIMX
pe3yapTaToB B npodeccuoHanbHol cdepe;

npeoMemHubIX:

I11 chopmMupoBaHHOCTh NPEACTABICHUA O MECTE XUMHUU B COBPEMEHHOM
HAayYHOW KapTHHE MUpA; MOHUMAHHUE POJIM XUMHH B (OPMUPOBAHUU KpPYyro3opa u
(GYHKIIMOHAJIBLHOW IPaMOTHOCTH Y€JIOBEKa JIJIsl pEIICHUs] TPAaKTUYECKUX 3a]1aY;

[12 BrnageHue OCHOBOMOJATAIOUIMMU XUMUYECKUMH MOHSITHSMHU, TEOPHSIMHU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM;  YBEPEHHOE  IIOJIb30BAaHWE  XHMHYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

[13 BnageHre OCHOBHBIMU METOJAMH HAYYHOTO MO3HAHUS, UCIIOIb3YEMBIMHU B
XUMHM: HaOJIOJIEHUEM, ONUCAaHHEM, H3MEPEHHEM, OJKCIEPUMEHTOM; YyMEHHE
00pabaTbIBaTh, OOBICHATH PE3YJbTAaThl MPOBEACHHBIX ONBITOB M JI€NaTh BHIBOJBI;
TOTOBHOCTh M CHOCOOHOCTH MPHUMEHSTh METOJbl IMO3HAHUS TPHU pEIICHUU
NPaKTUYECKUX 33]1a4;

14 cpopMUpOBAaHHOCTH YyMEHHSA JaBaTh KOJMYECTBEHHBbIC OLICHKA U

IIPOU3BOAUTL PACUCTHI 110 XUMHNYCCKUM Q)opMynaM " YPABHCHUAM;



I15 BJIaICHHUC TIpaBUJIaAMH TCXHHUKHU 0e301acHOCTH npru HCIOJIb30BAHUU

XUMHUYCCKHUX BCIICCTB,

[16 chopmupoBaHHOCTH COOCTBEHHOM MO3UIIMU MO OTHOIICHUIO K XUMUYECKOM

uHbOpMaIInH, MTOTy4aeMON U3 Pa3HBIX HCTOYHHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumenoBanue Coaepxxanue yuyeOHOro marepuasa u GopmMbl OpraHu3anuu
pa3/ieJioB M TeM AesITeIbHOCTH 00YYA0LIUXCS
Beenenue OcHoBHble nousiTUS XuUMHHU. BemectBo. ATom. Monekyia.

XuMuueckui aneMeHT. Aiotponus. [IpocTeie U ClIOKHbBIE BEIIECTBA.
KadecTBeHHBIN U KOJIUYECTBEHHBIM COCTAaB BEIICCTB. XHUMHUUECKHUE
3HAKU U (POPMYIIBIL.

3HaueHue XUuMuu npu ocsoeHuu cneunanbHocreil CI1O TexHuueckoro
npoduist mpodhecCHoHATBLHOTO 00pa30BaHMS.

Kourpoasnas padora Nel. Cpe3oBas paboTa 1o XUMHH 32 KypcC
CpeaHel o0IIel IKOJbI.

Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa

Tema 1.1

CTpoeHue aToMOB
XHMHYECKHX 3JIEMEHTOB
U MPUPOAA XUMHYECKOH
CBSI3HM

CoBpeMeHHas1 MOJIeJIb CTPOECHHUSI ATOMA. DJIEKTPOHHAS
KoH}urypamnus atoma. Kinaccuduxanus XuMU4eCKUX 3JI€MEHTOB (S-,
p-, d-a7eMenThl). BaneHTHBIE 271eKTPOHbBI. BaeHTHOCTS.
DJIeKTpOHHAs MIPUPOJIa XUMHUYECKOU cBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEXy KAaTHOHAMHU U aHHOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO
IIPUTAKCHUA. 3JI€KTpOOTpI/IIIaTeJII)HOCTI). KoBanenTusie noJrsipHada u
HEMOJISIPHAsl CBSI3U.

IMpakTnyeckoe 3ansitue Nel. BaJl€eHTHOCTh U BaJ€HTHBIE
BO3MO>XHOCTHU aTOMOB XUMHYECKUX DJIEMEHTOB.

IpakTuyeckoe 3ansTue Ne2. OnipeiefieHUe CTENEHU OKUCIECHUS
JJICMCHTOB

Tema 1.2
IHepuoauyeckuii 3aK0H U
Tadauna 1. U.
MenpaeneeBa

IMepuoauyeckas cucrema xumm4yeckux daemMenTos /I.U.
MenpaeneeBa. @usnueckuit cMbicha [lepuoguueckoro 3akona [1.1.
MeneneeBa. 3aKOHOMEPHOCTH U3MEHEHUS] CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUU C MOJIOKEHUEM XUMHYECKOTO 3JIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUECKOE U HAYYHOE 3HAUCHUE
ITepuoanueckoro 3akona /.M. Menneneesa. [Ipornossr J1.1.
MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKUX DJIEMEHTOB.

IIpakTnyeckoe 3ansiTe Ne3. XapakTepuCTHKA 3JIEMEHTOB,
OIIpeJIeTICHNE IIEMEHTA I10 €r0 IEKTPOHHOU (opMyIie, orpeesieHrne
(bopMyI1 BBICIIUX OKCHJIOB, MX XapaKTEPUCTHKA.

[paxkTnyeckoe 3ansitue Ne4. HaxoxaeHre OTHOCUTEIIBHOM
MOJIEKYJIIPHOM U MOJIIPHOW MacChl BELIECTBA

Pa3nen 2. XuMu4yeckue peakuuu

Tema 2.1
Tunel XuMUYecKNX
peaxuuit

Knaccudukanms 1 TUITBI XUMHUYECKUX PEAKITUI C yIaCTHEM
HEOPraHUYeCKHUX BemecTB. OKUCIUTENBHO — BOCCTAHOBUTEJIbHbBIE
peakuuu. KonmuecTBeHHbIE OTHOIIIEHUS B XUMUU. OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI 10 YPAaBHEHUSM
XAMHYECKHX peaknuid. Mosb Kak eIMHHIA KOJTUYECTBa BENIECTBA.




paxkTnyeckoe 3ansiTue Ne 5. CocraBieHue ypaBHEHUN
OKUCITUTEIHHO-BOCCTAHOBUTENBLHBIX PEAKIIMI METOJIOM 3JIEKTPOHHOTO
OasaHca.

IIpakTyeckoe 3ansaTHe Ne6. PemieHne 3aa4 1o KOJIU4ECTBY
BELICCTBA.

Tema 2.2
DJIeKTPOJIUTHYECKAS
AUCCONUALMS U MOHHBIH
o0MeH

Teopus 3AEKTPOIUTUYECKON AUCCONMALNK. Peakiiuu nOHHOTO
oOmeHna. CocTaBiieHuE ypaBHEHHUI peakliiii HOHHOTO OOMEHa ITyTeM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUMN.
I'maponus coneit. CocTaBiieHUE peaklMil THAPOIU3a COJIe. 3HaUCHHE
TUAPOIIN3a B OMOIOTHYeCKX 0OMEHHBIX Tporieccax. [Ipumenenue
TUAPOJIN3A B IPOMBIIUIEHHOCTH.

IIpakTyeckoe 3anaTue Ne/. 'uaponus conei.

IpaxkTnyeckoe 3ansiTue Ne 8. CocraBieHue ypaBHEHUN peakuidi B
MOJICKYJISIPHOM M HOHHBIX (hopMax.

KonTpoabsnas padora Ne 2. CTpoeHue BelecTBa M XMuMHYECKHE
peakiun

Paszgen 3. CTpoenne U CBOIiCTBA HEOPTraHN4YECKNX BelIECTB

Tema 3.1 Kuaccnpukanusi Heopranu4eckux BewecTs. [IpocTeie u citokHbIE
Knaccudukanus, BemiecTBa. Metasuibl 1 HemeTanbl. OCOOEHHOCTH CTPOSHHS.
HOMEHKJIATYpa 1 OCHOBHBIE KJIacChl CJIOKHBIX BELECTB (OKCH/IbI, THIPOKCH/IBI,
cTpoeHue KUCIIOTHI, cosin). HoMeHkaTypa 1 Ha3BaHUE HEOPraHUYECKUX
HEeOpraHu4ecKux BELIECTB UCXOJIS U3 UX XUMUYECKON (POPMYJIbI UJIU COCTABICHHE
BellecTB XMUMUYECKON (OPMYJIbI UCXOSI U3 HA3BaHUS BEILECTBA IO
MEXIYHAPOAHON HUIIU TPUBUAIBHOW HOMEHKIIATYpE.
MesxmornekyspHble B3auMoaencTsus. Kpucramnoruaparsl.
ArperaTHble cOCTOSTHUS BenlecTBa. Kpucrammmmueckue n amopdHbie
BEIIeCTBa. TUMBI KPUCTALIMYECKUX PELIETOK (aTOMHas,
MOJIEKYJISIpHAs, HOHHAs, METAJUIMYECKasi). 3aBUCUMOCTb (PU3UUECKUX
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOM perieTKu. [IpuunHb
MHOT000pa3us BemecTB. COBpeMEHHbIE TPEICTABICHUS O CTPOCHUU
TBEPJIBIX, XKUJIKUX U ra3000pa3HbIX BemiecTB. KuaKue KpucTasuibl.
Tema 3.2 MeTtaniabl. O6uue Gusnyeckue 1 XMMUYeCKHe CBOWCTBA METAJLIOB.

DuU3uK0-XMMHUUYECKHE
CBOJiCTBa
HEOPraHU4YecKux
BELIECTB

Knaccudukanys MeTanioB 1o pa3IuyHbIM IpU3HAKAM.
DIEKTPOXUMUYECKUN Psifl HAPSHDKEHUM METAJIJIOB. 3HAUEHUE METAJIIOB
¥ HEMETAJUIOB B MIPHUPOJIC U )KU3HEAEATEILHOCTH YeJIOBEeKa U
oprann3moB. Koppo3us MeTauioB: BUIbI KOPPO3UH, CITIOCOOBI 3aITUTHI
METaJVIOB OT KOPPO3HUH.

Hemeranubl. O0mue ¢pusznyeckne 1 XMuMUYECKHE CBOMCTBA
HeMmeTalioB. Tunuunele cBorictBa MeTamios 1Y— Yl

rpynn. OKUCINTEIbHO-BOCCTAHOBUTENIbHBIE CBONCTBA HEMETAJIIOB.
KpyroBopoTbl OMOTE€HHBIX JIEMEHTOB B PUPO/IE.

XUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB
(OKCHII0B, THAPOKCUAOB, KUCIIOT, COJIEH U Ap.). 3aKOHOMEPHOCTH B
W3MEHEHUHU CBOWMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COCTUHCHHIA,
BBICIIIUX OKCHJIOB M THAPOKCHJIOB.

10




Tema 3.3

IIpousBoacTeo
HEOPraHuYecKHuX
BenlecTB. 3HaUYEeHNE U
NnpUMeHeHHe B ObITY U Ha
NMPOU3BO/JCTBE

O01mume npeacTaBjIeHUus 0 NPOMbINLIJIEHHBIX CIIOC00aX MOJyYeHUs
XHMHUYeCKHMX BellecTB (Ha MpuMepe MPOoU3BOACTBA aMMHUaKa, CEPHOI
kucnothl). [lonstue o meramutypruu. UepHasi ¥ [IBETHAsI METaLTyprusl.
O6mue criocoOb! momydeHus: MetayuioB. [lonsitue o crmaBax. CritaBbl
’KeJle3a U UX PoJib B COBPEMEHHOM TeXHHKE U Balleil mpodeccui.
[IpakTueckoe NpUMEHEHHUE JIEKTPOIN3a AJIs IOJIyUEHUS IIETOUHBIX,
IeJTIOYHO3EMENbHBIX METAJJIOB U aTIOMUHUS.

Posib ra3oB B COBpeMEHHOW TEXHHUKE U Balllei MpoQecCcrm.

3HaueHue U MPUMEHEHHE B OBITY U Ha IIPOU3BOJICTBE HEOPraHMUYECKUX
BemiecTB. [IpoGiiema 0TX0/10B ¥ TOOOYHBIX MPOAYKTOB.

IIpakTuyeckoe 3ansaTue Ne9. Pemmenne 3a1a4 Ha 00beMHbBIC
OTHOIICHHSA Ia30B U BBIXO HpOI[yKTa peaKL[I/II/I

Kontpoabnas padora Ne 3. Cpe3opas pabota 3a 1 cemecTp

Pa3znen 4. CTpOCHI/Ie M CBOMCTBA OPraunvyeCKux BCIECTB

Tema 4.1
Knaccupuranus,
CTPOEHHE U
HOMEHKJIATypa
OpPraHMYecKuX BellecTB

IIpeamer oprannyeckoit xumMuu. IIpupoansie, HCKYCCTBEHHBIE U
CHUHTETHUYECKHE OpraHuuecKue BemecTsa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHNYECKUMU. BaneHTHOCTh. XMMHYECKOE CTPOCHUE
KaK MOPSIOK COCIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
Teopust crpoeHusi opranuyeckux coenfuHennii A. M. byriieposa.
OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOT0 CTpoeHus. Mzomepus u
u30Mepbl. XuMudeckue GopMyIibl U MOJIENIN MOJIEKYJ B
OPraHUYEeCKON XUMHH.

Knaccudukanus opranmveckux Bemects. Kinaccupukanys
BEILECTB 10 CTPOCHHUIO YIVIEPOAHOTO CKEJIETa U HAINYHUIO
byHKUMOHANBHBIX Ipymi. ['omonioru u romosorus. Hauana
nomenkiarypsl IUPAC.

IIpakTnyeckoe 3ansaTue Nel0. CocraBieHue pa3BepHYyThIX U
COKpAILIEHHBIX CTPYKTYPHBIX (hOpPMYJI OpraHUYECKUX BEILECTB.

Kontpoubnas padora Ne4. Teopust cTpoeHHs OpraHU4YECKUX
coenquHenuii A.M.bytneposa

Tema 4.2.

CBoiicTBa, NPOM3BOJCTBO
U IPMMEHeHHue
OPraHu4ecKux
coeMHeHU

IIpenesabHble yriaeBoaopoabl. AJKaHbI: TOMOJOTUYECKU psif,
MU30MEPHSI U HOMEHKJIATypa aJIKaHOB. XMMUYECKHE CBOMCTBA AJIKAHOB.
['openue MeTaHa Kak OJIMH U3 OCHOBHBIX HCTOYHHUKOB TEIJIa B
INPOMBIIIJICHHOCTH U ObITy. HaxoxxieHue B mpupoie 1 IpuMeHeHne
AJIKaHOB .

HenpenenbHbie yrieBoaopoabl. AJTKeHbl. DTUJIEH, €r0 MOJTyYeHHe
(meruapupoBaHUEM dTaHA, JACTIOTUMEPU3AINEH MOTUITHIICHA).
I"'oMonornueckui ps1, N30Mepusi, HOMEHKJIaTypa ajIKEHOB.
XUMHYECKHE CBOWCTBA ATUIIEHA: TOPEHHE, KAUECTBEHHBIE PEAKIINH
(o6ecrBeurBaHue OPOMHOM BOJIBI M paCTBOPA NEpPMaHTaHaTa KaJIusl).
[Tonumepusanus 3TUIEHa KaK OCHOBHOE HaIlpaBJIEHHUE €TI0
ucnoiabs3oBanus. [lonsarue o nuenax.

Anxkunbl. AuetnieH. ['opeHue aneTuieHa Kak MICTOYHUK
BBICOKOTEMIIEPATYPHOTO JIAMEHU JIJIsl CBAPKU M PE3KH METAJNIOB
TexHuka 6€30MacHOCTH MPU PadbOTE C ANETUIICHOM.

Apenbl. beH3omn, ero ctpoeHue u Gpusnveckre CBONCTBA. XUMHUECKUE
cBoiicTBa OeH3oua u ero noay4yenue. [Ipumenenne 6eH3051a Ha OCHOBE
CBONCTB.

IIpupoaHbIe HCTOYHMKH YIJIeBOA0POAOB. [IprpoIHbII ra3: cocTas,
npuMeHeHue B kauecTBe TormBa. Hedts. CoctaB u nepepaboTka
HedTu. [leperonka nedpru. HegrenpomykTsl.

CnupTsl. 'uapokcunpHas rpynna kak GyHkimonanbHas. [lonstue o
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IIPEENbHBIX OJHOATOMHBIX CIUPTAaX. XMMHUYECKHAE CBOMCTBA ITAaHOJIA:
B3aMMO/ICIICTBHE C HATpUEM, 00pa30BaHUE MPOCTHIX U CIOKHBIX
3¢upoB, okucieHue B anpaerui. [lonydenne staHona 6poxxeHuem
[JIFOKO3bI U THIpaTanye aTuieHa. [[puMenenue 3taHoia Ha OCHOBE
CBOMCTB. AJIKOTOJIU3M, €r0 MOCJIEACTBUS Il OPraHNU3Ma YeJIOBEKa U
npenynpexaeHue. [ uiepuH Kak npeacTaBuTe b MHOTOATOMHBIX
cnupToB. KayecTBeHHas peakuus Ha MHOTOATOMHBIE CITUPTBHI.
IIpuMeHeHue rimneprHa.

®enou. Ouznyueckre ¥ XUMUUYECKHe CBocTBa deHona. [Ipumenenue
(deHona Ha OCHOBE CBOMCTB.

Aabaeruasbl. [Tonarue 06 anpaerngax. AnbaerujHas rpymnma Kak
¢bynkunonanbHas. @opManbIeru/] U €ro CBOMCTBA: OKUCIICHHE B
COOTBETCTBYIOIYIO KHCIIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOILUI
cnupt. [lomyuenue anpaernjoB OKUCIEHUEM COOTBETCTBYIOIIMX
cnupToB. [Ipumenenne Gpopmaibaeruia Ha OCHOBE €ro CBOMCTB.
Kap0oHoBble kucaoThl. [ToHsTHE 0 KAPOOHOBBIX KUCIOTAX.
KapOoxcunpHas rpynna kak GyHKIuoHanbHas. ['omonoruueckuil psaa
Ipe/lebHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lonyduenue
KapOOHOBBIX KUCJIOT OKHCIEHUEM alIbJETU0B. XUMUYECKUE CBONCTBA
YKCYCHOM KHCIJIOTBI: OOIIME CBOMCTBA C MUHEPAIbHBIMU KHCIOTAMH U
peakuus dTepudukanyuy. [[ppumeHenne ykCycHOM KHCIOTHI Ha OCHOBE
CBOMCTB.

Cao:xnble 3pupbl U :kUpbl. [lomydeHne cI0XKHBIX 3PUPOB peaKiuen
srepuduranuu. CloxxHble 3pUpPbl B IPUPOJIE, UX 3HAUECHUE.
[TpumeHeHne CIIOKHBIX 3()UPOB HA OCHOBE CBOMCTB.

Amunbl. [Tonarue 06 aMuHax. AHWIMH KaK OpraHUYecKoe
ocHOBaHue. [I[puMeHeHne aHnIMHa Ha OCHOBE CBOMCTB.

ITosmmepsl. [lonumeps! - BaxkHeEWIIEE CHIPBE IS TOTYYCHUS
CTPOUTENIbHBIX MaTepHaaoB. OCHOBHBIEC IOHSTHS.

ITnacrmaccenl. TepMOIUIaCTUYHBIE U TEPMOPEAKTUBHBIE INIACTMACCHI.
[TonuaTHIIEH M €ro NMpUMEHEHHE B CTpouTenbeTBe. Crocoob!
pacrno3HaHMsI [JIaCTMACC.

BoJjiokHa, ux kiaaccupukanmusa. Cnocodbl pacro3HaHUs! BOJOKOH.
CuHTeTHYeCKHe Kay4YYKH U UX HCIOJIb30BAaHUE B CTPOUTENBCTBE.

IIpakTuyeckoe 3ansaTue Nell. HazBanue yrieBoaopoioB 1o
MexyHapoaHoi HomeHkiarype IUPAC.

IIpakTyeckoe 3ansaTue Ne 12. Hazpanue cnupTos 1o
MexIyHapoaHoit Homenkiarype [UPAC.

IIpakTnueckoe 3ansaTue Ne 13. CoctaBneHue ypaBHeHUN peakuit
sTepudUKanu

KonTpoasHnas padora Ne 5. YriieBonopoasl

Tema 4.3.
Opranuyeckue
BellecTBa B
JKM3HEAeATeJbHOCTH
YeJIOBEKA

Kupsbl kak ca0:xHble 3¢upsbl. Kiaccuduxanus xupos. XumMuyeckue
CBOMCTBA KUPOB: THIPOJIN3 U THIPUPOBAHKE KUJIKUX KUPOB.
IIpuMeHeHne KUPOB Ha OCHOBE CBOMCTB.

YraeBoasbl. ['M10Kk03a — BEIECTBO € ABOMCTBEHHON (yHKIIHEH —
anbpAeTUI0CIUPT. XUMUUECKUE CBOMCTBA IIIOKO3bL. [IpuMenenune
TJIFOKO3bI Ha OCHOBE CBOMCTB.

Caxapo3a, KpaxMaJ U LEJI0J103a, CTPOEHUE, CBONCTBA, NPUMEHEHHE
3Ha4YeHME YIIJIEBOJIOB B KUBOW MTPUPOJE U )KU3HHU YEIIOBEKA.
HyxJsienHoBbIe kKnca0Thl. CocTaB, CTpoeHHE U OMOJIOTHYECKas POJIb.
AMHHOKHCJI0TBI. AMUHOKHCIIOTHI KaKk aM(pOoTepHbIe
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JU(QYHKIMOHATIbHBIE OPIrAHNYECKHE COEAMHEHUS. XUMUUECKUE
CBOICTBa aMMHOKHUCJIOT: B3aUMOJEHCTBHE C II€JI0YaMU, KUCIOTaMH U
JPYT ¢ ApyroM (peakuus NoJauKoHaeHcaun). IlentuaHas cBsa3p U
nosunenTtuabl. [[pumMeHeHre aMUHOKUCIIOT HAa OCHOBE CBOMCTB.
Beaxn. [lepBuunasi, BropuuHasi, TpeTU4HAsl CTPYKTYphI OEJIKOB.
XHMHYECKUE CBOWCTBA OEJIKOB: TOPEHUE, IEHATYPaLMsl, TUAPOIIU3,
L[BETHbIE peak1y. buonornueckue GpyHKIuM GEIKOB.
CrpoutenbHble OTAEIOUYHbIE MATEPUAIIBI U UX BIUSHHUE HA 3[J0POBbE.
[TpodzaboneBanus 1 UX MpeaynpexacHue.

KonTpoubnas padora Ne 6. CtpoeHue 1 cBONHCTBAa OPraHUYECKUX
BEIIECTB

Pa3znen 5. Kunernueckue n TEPMOANHAMANYECCKUEC 3aKOHOMEPHOCTH NMPOTEKAHUA XUHMHYECCKUX

peakuuii

Temab.1. Knaccugukaius XuMHUECKUX peakluii: o (pa3oBOMY COCTaBY
Kunernueckne (roMOTEHHBIE U TETEPOTCHHBIC), TI0 UCIIOIH30BAHUIO KaTaau3aTopa
3aKOHOMEPHOCTH (KaTaIUTHYECKHUE ¥ HEKATATUTHYCCKUE).

NMPOTEeKAHUSA CKOpOCTh XUMHUUYECKUX peakiuii. @aKkTOphl, BIUAIONINE Ha CKOPOCTh

XUMHUYECCKHUX peammi?l

XUMHYECKON peaKuu

IIpakTuyeckoe 3ausaTue Ne 14. OnpesneneHue 3aBUCUMOCTU
CKOPOCTH PEaKIH OT Pa3INYHBIX (PaKTOPOB

Tema 5.2,
TepMoguHaMnyecKkue
3aKOHOMEPHOCTH
NMPOTEeKAHUA
XHMHYECKHX peaKIuid.
PaBHoOBecHe XUMHYECKHX
peakuuii

Knaccudukanus XuMHUECKUX peakluii: 1Mo TeraoBoMy 3hdexTy
(9K30TEpMUYECKHE, IHAOTEPMUIECKHUE), IO 00paTUMOCTH (0OpaTUMBbIE
1 HEOOpaTUMBIE).

XUMHYECKOE PABHOBECHUE U €r0 CMEIIEHUE MO JEHCTBUEM
pa3InyYHbIX (HPaKTOPOB

IMpakTuuyeckoe 3ansitue Ne 15. Pemienue 3a1a4 1o TemioBoMy
3¢ (deKTy peakium.

IIpakTuyeckoe 3ansaTue Ne 16. Perenue ynpaxxHeHuid Ha CMEIIICHUE
XUMHUYECKOTO PAaBHOBECHS.

KonTposbnas padora Ne 7. CkopocTh XUMUUYECKOM peakiuu U
XMMHYECKOE PABHOBECUE

Pa3nen 6. lucnepcHble cUCTEMBI

Tema 6.1

JlucnepcHbIe CHCTEMBI U
(dakTopbI HX
YCTOMYHUBOCTH

ITonsiTue o nucnepcHoii cucreme. JlucnepcHas dasa u
JqucriepcuoHHas cpena. Knaccuukanus TucnepcHbIX CUCTEM.
CBolicTBa AUCIIEPCHBIX CUCTEM.

PacrBopsl. PacTtBopenne. Boga kak pactBopurens. PactBopuMocTs
BenlecTB. HachllieHHbIe, HEHACBILICHHBIE, IEPECBHIIEHHBIE PACTBOPHI.
3aBUCUMOCTH pPacCTBOPUMOCTH I'a30B, )KI/II[KOCTGI\/’I " TBECPAbIX BCUICCTB
OT Pa3NUYHbIX (aKTOpOB. MaccoBas 011 pACTBOPEHHOTO BEIIECTBA.

IIpakTnyeckoe 3ansiTe Ne 17. 3aaun Ha IPUTOTOBJICHUE
pPacTBOPOB.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCHEPCHBIX CUCTEM

HpaKTI/I‘leCKOG 3ansTHe Ne 18. HccnenoBanue AUCIICPCHBIX CUCTEM

Pasnen 7. KauyecTBeHHbIE peaKiMu 00HAPYKEeHHUs OPraHUYeCKMX M HEOPraHMYEeCKUX BeLIeCTB

Tema 7.1.
OoOHnapy:xkeHnue
HEOPraHu4eCcKHX
KAaTHUOHOB 1 aHUOHOB

IIpakTnyeckoe 3ansaTue Ne 19.KauecTBeHHbIe peakuu Ha
HEOPraHMYEeCKUE BEIIEeCTBA
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Tema 7.2.

Oo0napyxeHue
OPraHNYecKHX BellecTB
OT/IeJIbHBIX KJIACCOB C
HCIO0JIb30BAHUEM
KAa4YeCTBEHHbIX peaKIuii

IpakTnyeckoe 3ansitue Ne 20. KauecTBeHHbIE peaKIUU HA
OpraHWYECKHUE BEIECTBA

JIA®PEPEHIIUPOBAHHBIN 3AYET

6. TEMATUHYECKOE IINTAHUPOBAHME 110 YYEBHOMY

NMPEJIMETY

No HaumenoBaHue pa3jesioB U TeM Beero | Jlekmus 3augarus

n/n NpaKkTHYeCKHe | J1a0opaTopHbIe
BBenenue 2 2 - -

1. | OcHOBBI CTPOEHHUSs BEeNIECTBA 10 3 7 -

1.1. | CtpoeHne aTOMOB XMMHYECKHX HJIEMEHTOB 5 2 3 -
Y IPUPOJIa XUMUYECKOU CBSA3U

1.2. | llepnonnyeckuii 3akoH u Ttabmuna 1. 5 1 4 -
Menneneesa

2. | XumMuuecKue peakiuu 15 7 8

2.1. | Tubl XUMHUYECKUX PEaAKIHit 7 3 4 -

2.2. | DNEKTpONUTHYECKAsT ~ AMCCOLMAIUS | 8 4 4
MOHHBIN 0OOMEH

3. | CTrpoenne u cBoiictBa Heopranumveckux | 20 18 2 -
BelleCTB

3.1 | Knaccudukanus, HOMEHKJIaTypa " 6 6 - -
CTPOEHHE HEOPTaHWYECKHUX BEIECTB

3.2. | ®U3MKO-XUMUYECKUE CBOMCTBA 5 5 - -
HEOPTraHNYECKUX BEUICCTB

3.3 | [Ipou3BOACTBO HEOPTraHMYECKHX BEIIECTB. 9 7 2 -
3HaueHue M NpUMEHEHHe B ObITY U Ha
IIPOU3BOJICTBE

4 CTpoeHne 1 CBOICTBA OPraHU4YeCKUX 42 34 8 -
BelleCTB

4.1 | Knaccudukanus, CTpoeHUe U 6 4 2 -
HOMEHKJIaTypa OpraHMYeCcKUX BEIIECTB

4.2 | CpoiicTBa, POM3BOJICTBO M TpUMEHEHHe | 28 22 6 -
OpPraHUYeCKUX COeIMHEHUN

4.3 | OpraHn4eckue BEIIeCTBa B 8 8 - -
KHU3HEJIEATEIbHOCTH YeJIOBeKa

5 Kunernveckne u TepMOAHHAMHYECKHUE 11 6 5
3aKOHOMEPHOCTH NMPOTeKAHUS
XHUMHMYECKHUX peakuui

5.1 | Kunernyeckue 3aKOHOMEPHOCTH 4 3 1
POTEKAHHUsI XMMUYECKUX PeaKIii

5.2 | TepmoarHAMHYECKUE 3aKOHOMEPHOCTH 7 3 4 -

IIPOTCKAHUS XUMHUYCCKUX peaKuHﬁ.
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PaBHOBECHE XMMHUUECKUX peaKIi

6 JlucnepcHble cuCTEMBI 5 2 3

6.1 | JucnepcHble cuCTeMBI U (haKTOPBI UX 4 2 2 -
YCTONYUBOCTH

6.2 | UccienoBanue  CBOWMCTB  JMCHEPCHBIX 1 - 1
CHCTEM

7 KauecTBeHHBbIe peakuuu OOHAPYKeHUSsI 3 1 2
OPraHHYecKMX M  HeOpPraHu4YecKHXx
BelleCTB

7.1 | O6HapyxeHHe HEOPraHMYECKNX KaTHOHOB 1 - 1
Y aHHOHOB

7.2 | ObHapyx)eHHEe OPTaHUYECKUX BEIIECTB 2 1 1
OTJIENbHBIX KJIACCOB C UCMOJIb30BAHUEM
Ka4eCTBEHHBIX PEaKLUii
Hroro 108 73 35

[Ipu peanuzamnuu cojaepkanusi 0011e00pa30BaTEILHOTO Y4€OHOrO TIpeameTa
«Xumusi» B mnpenenax ocBoeHuss OIIOII CIIO na 6a3ze OCHOBHOTO OOIIETO

o0Opa3oBaHMsI ¢ TIOJydeHHEeM cpeaHero oomero oopasoanus (IITIKPC):

Bua y4eOHoii padoThI O0BbeM yacoB
O0beM 00pa3oBaTeIbHON IPOrPAMMBI 108
Oo6s13aTesibHAsE ayIUTOPHAs y4eOHAasi HATPY3Ka (Bcero) 108
B TOM YHCJIC:
JIEKLIUA 73
MPAKTUYECKHUE 3aHSATHS 35
nabopaTopHbIE 3aHATHUS Y4eOHBIM MIaHOM
HE TIPETYCMOTPEHO
CamocrosiTenpHas pabota oOydaromierocs Y4eOHBIM TIJITAHOM
HE MIPETYCMOTPEHO
Koncynbranuun Y4eOHBIM TIJITAHOM
HE IPETYCMOTPEHO
Ilpomesxcymounan ammecmayusn 6 ghopme auddepenumnaabHOro 3auera

7. YYEBHO-METOJINYECKOE U MATEPUAJIBHO-
TEXHUYECKOE OBECIIEYHEHUME ITPOT'PAMMbI YYEBHOI'O
MNPEIMETA « XUMMUSI»
7.1.0nucanue mamepuanvHo-mexHuueckou o6aszwvl, Heo0Xo0umo 0aa

ocyuiecmeienun 06pa306am €J/IbHO20 npouecca

Ne HaumeHnoBaHue CrieMaJbHbIX HOMCIHCHI/Iﬁ u OCHaIIleHHOCTI) CIIeIMAJIBHBIX
n/n l'lOMelHeHI/lﬁ IJIsA CaMOCTOSITEJIbLHOI paﬁOTbI noMeIeHuii Hu HOMeIﬂeHI/Iﬁ IJIsA
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CaMoOCTOSITeJIbHOH padoThI

Kabuner ecTecTBO3HaHUS; ayAWTOpUs IS 1. Tocka yueOHast
IPYNNOBBIX W WHAMBHIYAJIbHBIX KOHCYJIBTAIUH, 2. PaGouee MeCTO IperoaaBaTens
TEKYLICTO KOHTPOJIA U HpOMC)KyTO‘-IHOﬁ arrecraluu. 3. KommyiekT yqe6H()f/'I MeOenu Ha 25 del.
4. Harnsgasle mocoous
414000,ActpaxaHckas o0nacth, T. AcTpaxaHb, 5. TL1akaThl TeMaTHYECKUE
Ha6epe>i<Ha$1 1 Maﬁ,117, Kopmmyc Ne 1; »stax 3, 6. MOOUIILHBIN SKpaH Ha IITaTUBE
nomerenue Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MyITbTUMEUAHBIH
1 npoekrop Panasonic PT-LC56E-000145
8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPAIIMOHHBIN
9. Crenap!

10.ITpuGopsl, HabOps! IOCY B,
71a00paTOPHBIX MPUHAAIICKHOCTEH IS
XMMHYECKOTO IKCTIEPUMEHTa, HAaOOPHI
PEaKTHUBOB.

7.2. Pexomenoyeman numepamypa (u3 gpedepaivnozo nepeuns)

@) OCHOBHAA yueOHaA Tumepamypa:

bmunos, JI. H. Xumus: yueonuk qs CITIO / JI. H. baunos, W. JI. [lepdunosa,
T. B. CokonoBa. — 2-¢ u3n., crep. — Cankr-IletepOypr: Jlans, 2021. — 260 c.
ISBN 978-5-8114-7904-7. — Tekct: onekTpoHHbId // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/167183 (mara
obpamenus: 14.10.2022). — Pexxum nocTyna: Jjis aBTOPHU3. TOJIb30BATEIICH.

0) OonoqnumenvHan yueoOnan 1umepamypa:

I'ycera, E. B. Xumusa mnsa CIIO: yueGHo-meroamdeckoe mnocobue / E. B.
I'yceBa, M. P. 3uranmuna, /[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 ¢c. —
ISBN 978-5-7882-2792-4. — Texkct: »nextpoHHbld // JlaHb : DJIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (marta
obpamenus: 14.10.2022). — Pexxum nocTyma: Jjisi aBTOPHU3. MOIb30BaTEIEH.

YepuuxoBa, H. 0. Xumus B 10CTYITHOM M3JI0KEHUU: y4yeOHOE mocoOue st
cno / H. 1O. YUepnukoBa. — 2-¢ uza., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316
c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIN // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/195532  (mara

obpamenus: 14.10.2022). — Pexxum mocTyma: 1jisi aBTOPHU3. MOIb30BaTEIEH.
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https://e.lanbook.com/book/167183
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532

eBuunpina, JI. B. Xumus: yue6noe mocodue / JI. B. llleBHunpina, A. U.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. —
TekcT: smexkTpoHHbld // JlaHb: »37eKTpoHHO-OMOMMOTeYHass cucrema. — URL:
https://e.lanbook.com/book/118505 (mata oOpamenus: 14.10.2022). — Pexum
JIOCTYyTIA: JIsl aBTOPU3. MOJIb30BaTENEH.

6) nepeuens yueOHO-MemoouuecKko2o obecneuenus:

1. O6 obpazoBanuu B Poccuiickoit @enepanuu: denep. 3akon ot 29.12. 2012
Ne 273-®3 (B pen. Peaepanbhbix 3ak0HOB 0T 07.05.2013 Ne 99-D3, ot 07.06.2013 Ne
120-@3, ot 02.07.2013 Ne 170-®3, ot 23.07.2013 Ne 203-D3, ot 25.11.2013 Ne 317-
@3, ot 03.02.2014 Ne 11-®3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-®3, or 04.06.2014 Ne 148-d3, ¢ wu3M., BHECEHHBIMU
OenepanbabiM 3aKOHOM OT 04.06.2014 Ne 145-@3, B pen. ot 03.07.2016, ¢ u3m. ot
19.12.2016.)

2. ®enepalibHbIl TOCYAapCTBEHHBIH 00pa30BaTENIbHBIN CTaHAAPT CPETHETO
oOmero o0pa3oBaHus, YTBEPKACHHBIM NpPHUKa30M MuHUCTEpCTBA 00pa3oBaHUs U
Hayku Poccuiickoit @enepauuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBan
MunucrepctBoM  roctuima  Poccumiickon  ®@epepaumu 7 uwwoHs 2012 T,
peructpannoHHbiil Ne 24480).

3. Ilpuxka3 MunucrepctBa mnpocBemieHusi Poccuiickoit @Penepanuu  OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu (eaepaibHON 00pa30BaTEIbHOM IPOrPAMMBI
cpenHero ooiiero oopazoBanus» (3apeructpuponat 22.12.2022 Ne 71763).

2) unmepuem-pecypcol:

http://www.iprbookshop.ru/60767.html (Xumust B cTpouTeIbCTBE)

http://www.iprbookshop.ru/66393.html(O01ast 1 HeopraHuueckas XUuMusi)

http://www.iprbookshop.ru/71462.html(JIabopaTopHblii mpakTHKyM TO 0OOIIeH
Y HEOPTaHUYECKOM XUMUU)

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3aaa4 M0 XUMHH.
[IpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-OMOIMOTEYHBIE CUCTEMBI)
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https://e.lanbook.com/book/118505
http://www.iprbookshop.ru/60767.html
http://www.iprbookshop.ru/66393.html
http://www.iprbookshop.ru/71462.html
http://www.iprbookshop.ru/64399.html
http://www.iprbookshop.ru/

2. DNeKTPOHHO-O0MOIMOTeYHAs

(http://www.iprbookshop.ru/)

3. OO6pazoBaTebHO-U3ATETLCKUIH

(http://www.academia-moscow.ru /)

cucTEMA «IPRbooksy

HEHTP «AxaneMus»

8. OCOBEHHOCTHU OPI'AHU3AIIMU OBYYEHUSA 11O YYEBHOMY
IMPEAMETY JJIS1 UHBAJIM10OB U JINL C OTPAHUNYEHHbBIMH
BO3MOXHOCTSAMMU 3/10POBbs

I[JDI O6yanOIHHXCH N3 4YucCjla HWHBAJIMAOB MW JIKMIO C OI'PaHUYCHHBIMUA

BO3MOKHOCTSAMHU 3J0POBbA Ha OCHOBAHHA IIHCBMCHHOI'O 3asBJICHHUA y‘I€6HI>II>’I

npeaMeT «XHUMHs» PEaTu3yeTcsi C YYETOM OCOOEHHOCTEW MCUXO(PU3HUECKOrO

Pa3BUTHA, THANBUIYAJIbHBIX BO3MOKHOCTEU U COCTOSIHUS 300pPOBLA.

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHMS YYEBHOI'O

NPEAMETA
PesyabTaTsl Kon ITpoBepsiembie @®opMbI U METOABI KOHTPOJIA U
o0y4eHUs pe3yab YMEHMA U 3HAHUSA OLIEeHKH
(MM4YHOCTHBIE, TaTOB pe3yJbTaToB 00y4eHHs
npeAMeTHbIE, Texymun [Ipomexxyroun
MeTanpeaMeTHbIe) KOHTpPOJIb as aTTecTanus
JIUYHOCHIHbLE
YyBCTBO F'OPJIOCTH U JII | 3HaTb OCHOBHBIE Yemmuwit onpoc Huppepenyup

YBa)KEHHUS K
UCTOPHUH U
JOCTUKEHUSIM
OTE€UYECTBEHHOU
XUMUYECKON HAYKU;
XUMHUYECKH
rpaMOTHOE
MIOBE/ICHUE B
npodeCCHOHATBHON
JESITEIIbHOCTH U B
OBITY IpU
oOparieHuu ¢
XUMHUYECKUMHU
BEleCTBaMH,
MaTepuaIamMu U
poleccamu;

3aKOHBI XUMUHU U
OTKPBITHS B XUMHH,
C/CIIaHHbIe
POCCUICKMMH YYEHBIMU-
XUMHUKaMHU;

YBEPEHHOE MOJIb30BaHUE
XUMHUYECKOU
TEPMUHOJIOTHEN 1
CHMBOJIUKOMH;
XUMUYECKHA TPAMOTHOE
MOBEJICHUE B
npodecCuoHATBHON
NEeSTeIbHOCTH U B OBITY
IIpH OOpalIeHUH ¢
XUMUYECKUMHU
BEIIIECTBAMH,

Ilpakxmuueckas | osanHbIl 3a4em
paboma
Tecmuposanue

Peghepam
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MaTepuagamMu 1
Ipoleccamy;

YMeHue ucnonbp3oBarh
npuoOpeTeHHbIC 3HAHUSA
UL OOBACHEHUS
XUMHUYCCKUX SIBJICHUI,
MIPOUCXOJISIINX B
IIpUpoOAE, OBITY U Ha
MIPOU3BO/JICTBE;

YMETh HCIOJIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUISL  9KOJIOTMYECKH
IPaMOTHOTO MOBE/ICHUS B
OKpY>Karollen cpene,
JUISL OLICHKY BIIMSIHUS
XUMHUYECKOTO
3arpsi3HeHus
OKpY>Karolleu cpebl Ha
OpraHM3M 4eJIoBeKa U
JpyTue KUBbIC
OpraHU3MBbI;

yMETb HCIOJIB30BaTh
MpUOOPETEHHBIC 3HAHUS
JUIS IPUTOTOBIICHUS
pacTBOpPOB 3aJaHHOU
KOHIIEHTPALIUU B OBITY U
Ha IPOU3BOJICTBE;

TOTOBHOCTB K JI2 | IloHuMaTh CyIIHOCTh U Pegepam Juggepenyup
POJOKEHUIO COLIMAJIbHYIO 3HAYUMOCTb 0BaHHbIU 3a4em
o0pa3oBaHus U cBoelt Oynymei
MOBBILICHUS npodeccuu, NposBIATH K
KBaJTH(pUKALNUU B HEW yCTOWYMBBIN
n30paHHON HHTEpEC;
npodeccuoHaIbHON CamMocTosATENnBHO
JEATEIBHOCTH U OIIpEAEIATh 3a7a4n
00BEKTUBHOE npoeccuoHaIbHOTO U
OCO3HAaHHE POJIH JIMYHOCTHOTO Pa3BUTHS,
XUMHUYECKHUX 3aHUMAThCS
KOMIIETEHIIH B caMo00pa3oBaHUEM,
3TOM; OCO3HaHHO IJIAHUPOBATh
MTOBBILLIEHUE
KBaJIM(DUKAITIH.
YMEHHE JI3 | YMeTh ncnoiib30Bath Pegepam
UCII0JIb30BaTh JOCTUKEHUS npezenmayusl
INOCTIKEHUS COBPEMEHHOM
COBPEMEHHOM XMMHYECKON HAYKH CO

XUMHYECKON HAYKH
A XUMHYECKHUX
TEXHOJIOTHH I
MMOBBILIEHUS
COOCTBEHHOTO

CBOCH
npodeccroHanbHOI
JIEATENBHOCTRIO ISt
MTOBEIIIEHHS
COOCTBEHHOTO
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MHTEJJIEKTYaJIbHOTO MHTEJJIEKTYaJIbHOTO
pa3BUTHS B pa3BUTHUS;
BBIOpAHHOMU
npohecCHOHATBLHOM
JIESITEIbHOCTH;
MemanpeomMemHuuix:
HCIIOJIb30BaHUE M]I | pabortatb ¢ Ilpakmuuecxas | JJugpgepenyuposa
Pa3IMYHBIX BUJIOB TEOPETUUECKUM paboma HHbIU 3a4em
MO03HABATEIILHOMN MaTepUajIoM, Peghepam
JESITEIIBHOCTH | aHAJIN3UPOBATh, 1€1ATh Tecmuposanue
OCHOBHBIX BBIBOJIBI.
WHTEJJICKTYaTbHBIX MIPUMEHSITh OCHOBHBIE
ornepanuit METO/Ibl IO3HAHUS
(mocTaHOBKHU (HabroeHMSI, HAYYHOTO
3a1auu, 9KCIIEPUMEHTA) ISt
dbopMyIupoBaHUS W3YYCHHS Pa3IMIHBIX

TUIIOTE3, aHAIKM3a U
CHUHTE3A,
CpaBHEHHSI,
00001IeHMS,
CHUCTEMAaTHU3AIlUH,
BBISIBJICHUS
PHYHUHHO-
CICACTBEHHBIX
CBSI3EH, TTIOMCKA
aHaJIOI OB,
bopmyupoBaHus
BBIBOJIOB) JIJIsI
peleHus
IMOCTaBJICHHOMN
3a7a4H,
MIPUMCHEHUE
OCHOBHBIX METOJIOB
MTO3HAHUS
(HabmroieHusl,
HAy4YHOTO
HKCIIEPUMEHTA) JIJIs
U3YYCHUS
pa3IMYHBIX CTOPOH
XUMHYECKHUX
00BEKTOB U
MPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOOXOINMOCTh
CTaJIKUBAThCS B
npodeccCuoHaANBHOM

chepe;

CTOPOH XUMHUYECKUX
00BEKTOB U MPOLIECCOB, C
KOTOPBIMH BO3HHKAET
HE0O0XOAUMOCTH CTaJ-
KHBaThCS B
npodeccrnoHaTBEHOM
chepe;

YMEHUS JIeNIaTh BHIBOIBI,
YMEHHE BBHISBISATH
CYLIECTBEHHOE, pa3BUTHE
JIOTUYECKOTO MBIIIJICHUS
1pu paboTe C TEKCTaMHU,
OykieToM, HabIIOaTh 3a
BEIIECTBAMH, POBOJAUTH
HCCIIEI0BATEIbCKNE
MPOIIeAYpPHI, Pa3BUBATH
MO3HABATENbHBIN
WHTEpEC K MPEeAMETY U
IIPOLIECCY MTO3HAHUS.
YMEHHE XapaKTepHu30BaTh
3JEMEHTHI MO UX
MIOJIOKEHHUIO B
IIepnonnueckoii cucreme
J.N. Menneneena.
OOBACHATH 3aBUCIMOCTh
CBOWCTB BEILIECTB OT UX
COCTaBa M CTPOECHUS,
MIPUPOTY XUMHUYECKOU
CBSI3U 3aBUCUMOCTh
CKOpPOCTH XUMHYECKOU
pEeaKIH U MOJO0KEHNUE
XUMHUYECKOTO
paBHOBECHS OT
pa3nu4HbIX (DaKTOPOB;
YMETh ONPEIEIATh
BO3MOYKHOCTH
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MPOTEKAHNS XUMUYECKHUX
MPEBPALLECHUH B
Pa3JIMYHBIX YCIOBUSX U
OLICHKH UX MOCJIEACTBUM
HCIIOIb30BAHUE
abCTpaKTHOTO
MBIIUIECHHUS,
MPOJIOKUTH Pa3BUTHE
XMMHYECKOH peun,
oborarars ee
CJIOBApHBIN 3ar1ac npu
YCTHBIX OTBETaX U
IPAMOTHOE BBIIIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3aIaHUSX.

CBS3BIBaTh U3YUCHHBIN
Marepuai co CBoei

npodeccnoHaTBEHOM
JIESITENIbHOCTHIO
UCIIOJI30BaHUE M2 | IlpoBonuTh IIpakmuueckas
Pa3InYHbIX CaMOCTOSITeNIbHBIN TIOUCK | paboma
HMCTOYHUKOB IS XUMHYECKON Peghepam
HOJIy4YeHUs uHpOpMaINU C npeseHmayusl
XUMHYECKON HCII0JIb30BAHUEM
uHpopManuy, pa3IMYHBIX HCTOYHHUKOB
YMEHHE OLICHUTH €€ (Hay4HO-TIOITYJISIPHBIX
JIOCTOBEPHOCTD ISl U3JIaHUH,
JOCTHKEHUS KOMIIBIOTEPHBIX 0a3
XOPOULIMX JIAHHBIX, PECYPCOB
pe3yabpTaToB B Wurepuera);
npodeccuoHaIbHON UCIOJIb30BATh
cepe; KOMITBIOTEpPHBIE
TEXHOJIOTUH JIs
00palboTKH U nepeaavu
XUMUYECKON
uHpopMalnu U ee
MIpe/ICTaBICHMS B
pa3nuyHbIX (hopMmax.
OcyiecTBISITh TOUCK
uHpopManuy,
HE0OXO0IMMOM ISt
3¢ EeKTUBHOTO
BBITTOJTHEHUS
npodeccnoHamTbHBIX
3a/1a4y
npeomMemmuix:
c(OpMHPOBAHHOCTD 111 | IlonumaTs poib XUMHHM B | Yemuwiii onpoc | JJughgpepenyuposa

MIPEACTABICHUH O
MeCTe XMMUU B
COBPEMEHHOM
Hay4YHOU KapTHUHE
MHpa, IOHNMAaHUC

€CTECTBO3HAHUU, €€
CBS3b C APYTUMHU
€CTECTBEHHBIMU
HayKamH, 3HAUE€HUE B
YKU3HH COBPEMEHHOTO

Tecmuposanue
IIpaxmuueckas
paboma

HHBLU 3a4em
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PO XUMHUHU B

oOmiecTBa

dbopMupoBaHUH 3HaTh BayKHEUIINE
Kpyrosopa u BEILIECTBA U MATEPUAJIBI.
(byHKIMOHATBLHON
rPaMOTHOCTHU
YeJioBeKa JJist
peeHus
MPaKTUYECKUX
3a/1a4;
BJIaJICHUE 112 | 3HaTh OCHOBHBIC 3aKOHBI | ¥Ycmmuwlil onpoc Hughgpepernyup
OCHOBOIIOJIAr Ak LN XUMUU: CTEXUOMETPUSI, Tecmupoeanue | osanmublii 3a4em
MU XUMUYECKUMHU 3aKOH COXpaHEHUSs Ilpakmuueckas
MOHATHUSIMH, Macchl BEUIECTB, BIAACTh | paboma
TEOPUSIMH, OCHOBOIIOJIaraloIIMMHI
3aKOHaMU U XUMHUYECKUMHU
3aKOHOMEPHOCTAMU MOHSATUSAMHU, TEOPHUIMH,
; YBEpEHHOE 3aKOHaMU U
MOJIb30BaHUE 3aKOHOMEPHOCTSIMU;
XUMUYECKON YMETh Ha3bIBATh:
TEPMUHOJIOTHEN 1 M3y4YEHHBIE BEIIECTBA IO
CHMBOJIMKOMU; TPUBHUAIBHON WU
MEXKIYHAPOIHON
HOMEHKJIATYpE;
BJIAJICHUE II3 | yMeThb  BBINOJHATH Ipaxmuueckas | Juppepenyuposa
OCHOBHBIMH XUMUYECKHUU paboma HHbLU 3a4em
METOaMH SKCTIEPUMEHT 0 Tecmuposanue
Hay4HOI'0 pacro3HaBaHUIO
IO3HaHUs, BaOKHEHIITIX
HCIIOJIb3YEMBIMU B HEOPraHUYEeCKHUX U
XUMUU: OpTraHUYECKUX
HAOIIO/ICHUEM, COEIMHEHMUII;
OTTUCAHUEM,
U3MEPEHHEM,
AKCIIEPUMEHTOM;
yMEHUue
00pabaThIBaTh,
OOBSICHSTH
pe3yabTaThI
MIPOBEACHHBIX
OTIBITOB U JIENaTh
BBIBOJIBI;
TOTOBHOCTD U
CIIOCOOHOCTh
MIPUMEHSATH METOJIBI
MO3HAHUS TIPU
peIIeHUN
MPaKTUYECKUX
3a/ay;
c(hOpMUPOBAHHOCTh 114 | Ymerb pemaTh IIpakmuyeckasn | Jugpgepenyuposa
YMEHUS 1aBaTh pacyeTHBIC 3a/1a4H 10 paboma HHbIU 3a4em
KOJIMYECTBEHHBIE xumudeckuM popmynam | Tecmuposanue
OIICHKH U Y YpaBHEHUSIM;
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MIPOU3BOIUTH HCIIOJIb30BATh
pacueTsl 1o MPUOOPETEHHBIC 3HAHUS
XUMHYECKUM U yMEHUS B
dbopmynam u MIPAKTUIECKON
YpaBHEHUSIM; JESITEIbHOCTH U

[MOBCEHEBHOW JKU3HU:
BJIaJICHUE 115 YMeHne 6e301acHOro Yemuwui onpoc
MpaBUIaMU oOparnienusi ¢ roprounmMu | [Ipakmuueckas
TEXHUKHU Y TOKCUYHBIMHU paboma
0e301acHOCTH MpHU BEILIECTBAMH U
MCIOJIb30BaHUU 1abopaTopHBIM
XUMHUYECKHUX 000pyI0BaHUEM;
BEIIIECTB;
c(hOpMUPOBAHHOCTh 116 | YMeHHne KpUTHIECKOH Yemmuwiii onpoc
COOCTBEHHOM OLIGHKH JIOCTOBEepHOCTH | Peghepam
MIO3UIUH 10 XUMHUYECKON npezenmayusl
OTHONICHUIO K uHpopmanuu,

XUMHUYECKOU
uHpopmanuu,
MOJIy4aeMou u3
pa3HbIX
HUCTOYHUKOB.

IIOCTYIIAIOLIEH U3
pa3HbIX HCTOYHHUKOB.
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Koa n
HaNMMeHOBaHUe
(opmupyembIx
KOMIIeTeHIM i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

O01mue

JAucuunimHapHbie

OK 01. Beibupats
CHOCOOBI PeIICHUs
3a1a4
po(hecCHOHATTLHOM
NEeSTSIIbHOCTH
NPUMEHHUTEIBHO K
pa3JInYHbIM
KOHTEKCTaM

B yacTu Tpy10BOI0 BOCIUTAHMS:

- TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JEATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAIbHOW HAINPaBJIEHHOCTH, CIIOCOOHOCTH
WHUITUUPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHATH
TaKylo JAesITebHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodheccruoHaIbHON
JIeITEIIbHOCTH,

OsgiaieHHe YHHBEPCAJIBLHBIMH Y4eOHBIMH
NMo3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0a30BbIe JJOrHYECKHE TeiCTBHS:

- CaMOCTOSTEIFHO ()OPMYJIUPOBATh U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 0000IICHNUS;
- OIPENENATh LEH eATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpUBAEMBIX SBJICHUSX;
- BHOCUTH KOPPEKTHUBHI B JICATEIIBHOCTD, OICHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEeIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUH
YKU3HEHHBIX TIPOo0IieM

- BJIAJIETh CUCTEMON XUMUYECKUX 3HAHUN, KOTOPas
BKJIIOUAET: OCHOBOIIOJIATAIOUINE MOHATUS (XUMUYECKHM 3JIeMEHT,
aToM, 3JICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-3JEKTPOHHBIC
opOuTau aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKast
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBIN 00beM, YriIepoTHbII
CKeTeT, (yHKIMOHANIbHAS TPYIIa, paJnuKal, H30Mepus,
M30MEpbl, TOMOJIOTHUECKHUH Psijl, TOMOJIOTH, YTI€BOAOPOIbI,
KHCIIOPOJI- M a30TCO/IEPIKAIIUE COSAMHEHUS, OMOJIOTUYECKH
aKTUBHBIC BEIIECTBA (YTJIEBO/BI, JKUPbI, OETIKN), MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, BICOKOMOJIEKYJISIPHbBIE
COCTMHEHUS, KPUCTAIUIMYECKAST PEIIETKA, TUTIBI XUMHUUECKUX
peaxkuuil (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE, IK30- U
SHIO0TEPMUYECKHE, PEAKIIMK HIOHHOTO 0OMEHa), pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTHYECKAS
JUCCOLMAISA, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKOHN peakiny, XUMUYECKOE PAaBHOBECHE), TECOPUH U
3aKOHBI (T€OpHUsI XUMUUYECKOTO CTPOCHHSI OPTaHUYECKHUX BEIIECTB
A.M. byrneposa, Teopust SIEKTPOTUTHIECKON TUCCOLMALINH,
nepuoanueckuii 3akon [[.M. MeHneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3BIK XUMUH,
(dakTosornuecKre CBEACHMs O CBOMCTBAX, COCTaBe, MOIYYEHUH U
0€301acHOM HCTIOJIb30BaHUH BAXHEHIITNX HEOPTAHUYECKUX U
OpPTaHWYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEIHHOCTH
YeJI0BEKa;




0) 0a3oBbIe HCCIeA0BaTENIbCKUE JI€liCTBUS:

- BIIQJICTh HaBBIKAMHU y4eOHO-UCCIIE0BATEIBCKOMN U
MPOEKTHOM JIeATEIHbHOCTH, HABBIKAMHU Pa3pelieHus mpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U 1
aKTyaJIM3UpOBaTh 3a/1auy, BBIIBUTATh THIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JIJIS IOKa3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYUYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3YJIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh H3MEHCHHE B HOBBIX YCIIOBHSIX;

- YMETh MMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTHYECKYIO 00JaCTH KUZHEICATEIbHOCTH;

- YMETbh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MIOJIXOJTBI U PEIICHHUS;

- CIIOCOOHOCTD UX UCIOJIb30BaHUs B MIO3HABATCIIBHOU U
COLIMAIBHON MTPAKTHUKE

- YMETb BBISIBIIATh XapaKT€pHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MMOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MOHSITHS
MIPU ONMKMCAHUH CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpraHWYECKUX BEIIECTB U UX IPEBPALLECHU; BBISBIISTh
B3aUMOCBSI3b XMMUYECKUX 3HAHUU C IOHATUSAMU U
MIPEACTABJICHUSAMU APYTUX €CTECTBEHHOHAYYHBIX ITPEAMETOB;

- YMETh KCII0Ib30BATh HAUMEHOBAHUS XUMUYECKUX
COEMHEHUIN MEKYHAPOJIHOI0 COK3a TEOPETUUECKON U
MPUKJIATHOW XUMUU Y TPUBUAIBHBIC HA3BAHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTHJICH, TIUIEPHH, (eHOI, (OpMaTTbICTHI,
YKCYCHAasi KHCJIOTa, TTIUIMH, YyTapHBIA ra3, yrieKUCIIbIi ra3,
aMMHUaK, ranieHasl U3BeCTh, HeraleHas u3BeCThb, IUThEBAs COJA U
JIPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpraHWYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEAKIIUH,
OOBSACHATH UX CMBICT; TIOATBEPKIATh XapaKTEPHbIE XUMHUYECKHE
CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMU U
3aNUCAMHU YPABHEHUN XUMUYECKUX PEAKIINIA;

- YMETh yCTaHaBJIUBATh NMPUHAJIC)KHOCTh U3yUEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMPEIeICHHBIM
KJIacCcaM U TpyIIaM COeAMHEHUM, XapaKTepru30BaTh UX COCTaB U
BA)KHEWILIME CBOMCTBA; ONPEACIIATh BUIbl XUMUUYECKUX CBA3EH
(xoBanleHTHAas, MOHHAs, METaJNINYecKasi, BOJOPOJIHAS ), TUIIbI
KPUCTAIIMYECKHUX PELIETOK BEIIECTB; KIaCCHPHUIINPOBATH
XUMUYECKUE PEaKLIUH;

- copMUpOBATH TIPEICTABICHUS: O MATEPUATLHOM €TMHCTBE
MHpa, 3aKOHOMEPHOCTSIX U TTO3HABAEMOCTH SIBJICHHUH TPUPOIBI; O
MeCTe ¥ 3HAUYCHUU XUMHUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
pOJIA B 00ECTICYCHUH YCTOMYMBOTO PA3BUTHSI YEJIOBEUECTBA: B
pEelIeHnr TPOOJIeM IKOJIOTUYECKOM, YHEPTETHUECKOM 1 MUIIEBOM
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6630HaCHOCTI/I, B Pa3BUTHU MCIUIIMHBI, CO3AaHNUH HOBBIX
MaTCpHraiOB, HOBbIX HCTOUYHHUKOB SHCPIruun, B obecrieyeHnu
panMOHAIBFHOTO MPUPOAOIOIB30BaHUS, B (POPMUPOBAHUH
MHPOBO33pEHUS U 00IIeH KyIbTyphl YEIOBEKa, a TAKKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO
U TIPUPOHOMN Cpese;

- BJIaJICTh CUCTEMOW XUMHYECKUX 3HaHHUH, KOTOpast
BKJTIOYAET: OCHOBOIOJIArAOINE TOHATHS (JONOJHUTEIBHO K
CHCTEME MOHATHIA 6a30BOTO YPOBHSI) - H30TOIIbI, OCHOBHOE H
BO30Y)KJIEHHOE COCTOSTHHE aTOMa, THOPHIN3AINs aTOMHBIX

nn

opb6uTainei, xumuyeckas cBsizb ("0 " u ", KpaTHbIE CBSI3M),
MOJIIpHasi KOHIIEHTpaIHs, CTPYKTypHas Gopmyria, U30MepHs
(cTpykTypHasi, reoMeTprueckas (IUc-TpaHC-U30MEPHSI), TUIIBI
XUMHUYECKUX peakluii (roMo- U TeTeporeHHble, 00paTUMBbIE U
HeoOpaTHMBbIe), paCTBOPHI (MCTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb TUCCOLMALINY, SJIEKTPOIIH3,
KPEKHUHT, puOPMHUHT); TEOPUH U 3aKOHBI, 3AKOHOMEPHOCTH,
MHPOBO33PEHUYECKHE 3HAHUS, JIKAIIME B OCHOBE TTOHUMaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SBJICHUH,
COBpPEMEHHBIE MPEICTABICHHS O CTPOCHHUH BEIIECTBA HA
aTOMHOM, MOJICKYJISIPHOM M HaIMOJIEKYJISIPHOM YPOBHSIX;
MPEJICTABICHUS O MEXaHU3MAaX XUMUYECKUX PEeaKIui,
TEPMOJUHAMHYECKUX U KHHETHUECKUX 3aKOHOMEPHOCTSX MX
MPOTEKAHUS, O XUMHUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucreMax, (aKTOJIOTHYECKHUE CBEICHUS O CBOMCTBAX, COCTaBe,
MOJTYYeHUH ¥ 6€30TaCHOM HMCTIOJIB30BAHUH BAXKHEHIITHX
HEOPTaHMYECKUX M OPTaHUYECKHX BEIICCTB B OBITY H
MPAKTUYECKON JIEATETLHOCTH YEJIOBEKA; OOIIMX HAYIHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BOJICTBA (HA IpUMeEpe
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IIPOM3BOJICTBA CEPHOM KHMCIIOTHI, aMMHaKa, METaHoJIa,
nepepadoTKu HEPTH);

- YMCTb ITPOBOJAUTH paCyYCThI 10 XUMHUYCCKUM (l)OpMy.HaM u
YPaBHEHUSAM XUMHYECKHUX PEaKIHi ¢ UCTIOIb30BaHUEM
¢buznyecKux BeNMYUH (Macchl, 00beMa ra3oB, KOJIMYeCTBa
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PACYETHI IO HAXOXKACHUIO XUMUUECKON (hOPMYIIbI
BEIIIECTBA; pacyeThl Macchl (00BbEMa, KOTMYECTBA BEIIECTBA)
IIPOJYKTA PEaKUH, €CIU OJHO U3 UCXOHBIX BEILIECTB JaHO B
BH/JIE PACTBOPA C OIPEIEICHHON MaCCOBOM J10JIEH
PacTBOPEHHOT'O BEIIECTBA WJIH JIaHO B M30BITKE (MMEET
MIPUMECH); PaCYEThl MACCOBOM MIJIM OOBEMHOM JTOJU BBIX0/1a
MPOJYKTA PEaKIMu; PacyeThl TEIIOBOTO 3(hdexTa peakuuid,
00BEMHBIX OTHOILIEHUH Ta30B;

- YMETb BBIABIISATH XapaKTepHbIC IPU3HAKU U B3aUMOCBSI3b
HN3YUCHHBIX HOHﬂTHﬁ, MPUMCHSATH COOTBETCTBYIOIIUC ITOHATHA
IIPU ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKHUX U
OpTraHN4YCCKUX BCIICCTB U UX npeBpameHI/Iﬁ; BBISIBJIATH
B3aHMOCBS3b XUMHUYECKUX 3HAHUN C TOHITUIMH U
MPEJICTABICHUSIMH IPYTUX MPEIMETOB sl 00Jiee 0CO3HAHHOTO
MOHUMAaHUS U O0BSICHEHUS CYIIIHOCTH MaTepPHAILHOTO €IMHCTBA
MHpa; UCIIOJIB30BAaTh CUCTEMHBIE XUMUYECKUE 3HAHUS JIJIs1
00BSICHEHUS ¥ IPOTHO3UPOBAHUS SBICHHUH, UMEIOLITUX
€CTECTBEHHOHAYUHYIO IIPUPOY;

- YMCTb UCIIOJIB30BAaTh HAUMCHOBAHUA XUMHUYICCKUX
COEIMHEHUI MEKIYHAPOIHOTO COK03a TEOPETUYECKOU U
HpHKHaHHOﬁ XHUMHHU U TPUBUAJIBHBIC Ha3BaHWA BEIICCTB,
OTHOCAIIHNXCA K U3YUYCHHBIM KjIaCCaM OpPraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHMI; UCII0JIb30BaTh XUMHUYECKYIO
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CUMBOJIUKY JIJISl COCTaBIEHUS (OPMYT HEOPTaHUICCKUX
BEILIECTB, MOJICKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIIEHHBIX M CKEJIETHBIX) (POPMYIT OPraHuIeCKUX BEIIECTB;
COCTaBIISITh YPaBHEHUS! XUMUYECKUX PEaKLUN U PaCKpPbIBATh UX
CYIIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX pEeaKLUn
MOCPEACTBOM COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX
peaxiuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHHS HX
MIOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUH; peaKui
TUAPOIN3a, PEAKIIMi KOMILJIEKCO0OOpa3oBaHus (Ha mpuMepe
TUPOKCOKOMILIEKCOB IIMHKA U AJIFOMUHUSA); TOATBEPKIAThH
XapaKTEePHbIE XUMUYECKUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMHU YKCIIEPUMEHTAMHU U 3alUCAMU ypaBHEHUIN
XUMHUYECKUX PEaKIIHii;

- YMETh KJ1accu(UIUpOBaTh HEOPraHUYECKHUE U
OpraHHYeCcKHE BEUIeCTBA U XUMUYECKHE PEaKIuH,
CaMOCTOSITEIIbHO BRIOMPATh OCHOBAHMS U KPUTEPUU TSI
KJIacCU(PUKAIMK U3y4aeMbIX XUMUUYECKHX OObEKTOB;
XapaKTEPU30BaTh COCTAB U BAXKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAISKAITUX K OMPEICTICHHBIM KJIaccaM | TPpyInam
coeMHEeHUH (IIPOCThIE BEUIECTBA, OKCUIBI, TUIPOKCUIBI, COIIH;
YTIEBOIOPOABI, MPOCTHIE YPUPHI, CIUPTHI, PEHOBI, aATTbICTUIH,
KETOHBI, KaPOOHOBBIE KUCIOTHI, CIIOKHBIE IPUPBI, KUPBHI,
YTJIEBO/IbI, AMUHBI, aMUHOKHUCIIOTHI, OEITKH); TPUMEHSATh 3HAHUS
0 COCTaBE€ U CBOMCTBAX BEIIECTB JJIsl IKCIIEPUMEHTATbHOMN
MIPOBEPKH THIMOTE3 OTHOCUTEIHHO 3aKOHOMEPHOCTEH MTPOTEKAHUS
XUMHYECKHUX PEaKIUid U TPOTHOZUPOBAHUS BO3MOKHOCTEH UX
OCYIIIECTBIICHUS;

- YMETb MOATBEPK/IaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHMOCTH PEaKIIMOHHON CITIOCOOHOCTH OPTaHUYECKUX
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COEJIMHEHUI OT KPaTHOCTH U TUIa KoBaJIeHTHOU cBs3u ("TF " u
""), B3aMMHOT'O BJIMSIHMSI aTOMOB U I'PYII aTOMOB B MOJIEKYJIaX; a
TaKXe OT 0COOCHHOCTEH pearn3auy pa3InyHbIX MEXaHU3MOB
IIPOTEKAHUS PEaKLU;

- YMETh XapaKTEepPU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB (B
OCHOBHOM M BO30Y/IEHHOM COCTOSIHUM) U MOHOB XMMUYECKHUX
aneMeHToB 1 - 4 nepuonos Ilepuoanueckoii cucremsr J[. 1.
MenzeneeBa 1 UX BaJIE€HTHbIE BO3MOXHOCTH, UCIIONIb3Ys

noustus "s”, "p", "d-anekTpoHHbIC" OPOUTAIH, SHEPTETHUECKUE
YPOBHU; OOBSICHSATH 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMHUYECKUX IJIEMEHTOB U 00pa3yeMbIX UMU COCITMHEHUM 110

nepuoaam M rpyuiiam;

OK 02.
Hcnonws3oBars
COBpPEMEHHBIE
CpeZCTBa MIOUCKA,
aHam3a u
UHTEPIpETauN
UHPOPMALIUU U
UH(pOPMaLMOHHbIE
TEXHOJIOTUH JISI
BBITTOJIHEHUS 3a/1a4
npodecCuOHATbHON
JeSITeTbHOCTH

B 06.1acTH HEHHOCTH HAYYHOT'O MO3HAHUS:

- c(hopMUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
n O6HI€CTB€HHOI>1 IMPAaKTUKH, OCHOBAHHOI'O Ha JHUAJIOTC
KYJIbTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYIBTYPHOM MUPE;

- COBEpPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXTY JTFOIbMU U
MO3HAHUS MHPA;

- 0CO3HAHME LIEHHOCTHU HAY4YHOH J1eTebHOCTH,
TOTOBHOCTH OCYIIIECTBIISITH TIPOCKTHYIO M UCCIIETOBATEIBCKYIO
ACATCIIBHOCTE MHAUBHUAYAJIbHO U B I'PYIIIIC,

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH
MMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHopManmeii:

- BJIaJIeTh HaBbIKaMM MOJy4eHUs HHPOPMALIUU U3

- YMETb IJITAHUPOBATH U BBIMIOJIHATH XUMHUECKUN
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuu, MOJIy4eHHE ITUIICHA U U3yYEHHUE €T0 CBOMCTB,
KaueCTBEHHbBIE PEAaKIIMK Ha aJIbJIETH/Ibl, Kpaxmall, YKCYCHYIO
KHCJIOTY; IeHaTypalus OeJIKOB P HarpeBaHUU, LIBETHHIE
peakiu 0eIKOB; MPOBOANTH PEAKIIMU HMOHHOTO OOMEHa,
OINPEEIATH CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLIUU
Ha cynbdaT-, KapOOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS,
pemarb SKCIepuMeHTalbHbIe 3a1a4u 110 TemaM "Mertamisl" u
"Hemeranibl") B COOTBETCTBUU C IPABUIAMU TEXHUKHU
0€301MacHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000pyI0BaHNEM; IPEJICTABIATH PE3YJIbTaThl XUMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3alKCH ypaBHEHUIN COOTBETCTBYIOLIUX
peaxkuuii 1 GopMyIHPOBATH BBIBOJbBI HA OCHOBE 3THUX
pE3yJIbTaTOB;

- YMETh aHAJTU3UPOBATh XUMUYECKYI0 HHPOPMALIHIO,
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MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHaJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
UH(POPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

- CO3/1aBaTh TEKCThI B PA3JIMYHBIX (JOpMATaX C YIETOM
Ha3HauyeHUs MH(OpPMAILMU U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEACTABICHUS U BU3YaIU3aLUH;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTb UH(POpMaLUH,
€€ COOTBETCTBME ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA HH(POPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PELLIEHUN KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX U OPraHU3allMOHHBIX 3a/1a4 C
coOutto/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeH s, IPaBOBbIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

- BJIaJIeTh HaBbIKaMM PACIIO3HABaHMS U 3aILUTHI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH;

II0JIy4aEMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uHpopmanuu, cetb IHTEpHET U apyrue);

- BJIaJICTh OCHOBHBIMU METOAAMH Hay4YHOTI'O I03HAHUS
BEIIECTB U XMMMUYECKHX SIBIEHUH (HaOI0eHne, N3MEpEHNE,
HKCIEPUMEHT, MOJEIUPOBAHNUE);

- YMETh IPOBOJUTH PACUYETHI 10 XUMHUECKUM GopMyiaM U
YPaBHEHMSIM XMMHUYECKHX PeaKLUil ¢ UCIO0Ib30BaHUEM
($U3NYECKUX BEJIMYMH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHON CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
YCIIOBHSI) Ta30B, KOJIMYECTBA BELIECTBA; HCIIOJIb30BaTh
CUCTEMHbIE XUMUYECKUE 3HAHUS JJIsl IPUHATUS PELICHUH B
KOHKPETHBIX )KU3HEHHbBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMU
U UX IPUMEHEHUEM;

- YMETh CAMOCTOSITENILHO IUIAHUPOBATh U IPOBOJUTH
XUMUYECKUH HKCIIEPUMEHT (T10JIyuyeHHE U U3yYeHHE CBOWCTB
HEOPraHMYECKUX U OPraHMYeCKUX BEIIEeCTB, KaUEeCTBEHHbIE
PEAKIMHU YIIIEBOIOPOJIOB Pa3IMUHBIX KJIACCOB U
KHCJIOPOACOAEPKAIINX OPraHUYECKHUX BEILECTB, PEIICHHUE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 PACIIO3HABAHUIO HEOPTaHMUECKHUX
Y OpraHMYECKUX BEIIECTB) C COOJII0ICHUEM MpaBUIl O€3011aCHOTO
oOpalleHns ¢ BeleCTBAMHU U TJaOOpaTOPHBIM 000PYI0BaHHUEM,
(bopMyIHMpOBaTh LETN UCCIIEOBAHUS, IPEIOCTABIATH B
pa3nu4yHOi GpopMe pe3ynbTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHMBATh UX JIOCTOBEPHOCTH;

- YMETb OCYILIECTBIISATH LI€JIeHANPABICHHbIN TTOUCK
XUMHUYECKON HHPOpMAIUH B pa3IMYHBIX UCTOUYHUKAX (HaydHas
U yueOHO-Hay4Has JINTepaTypa, CPeJCTBA MAaCCOBOI
nHpopmanuu, cetb UHTEpHET U Apyrue), KpUTHIECKH
aHAJIM3UPOBATh XMMUYECKYIO0 HHPOPMALIUIO, TepepabaThIBaTh ee

31




Y UCIOJb30BaTh B COOTBETCTBUU C IIOCTABICHHON yUeOHOMI
3ajaycii;

- BJIQJIETh CUCTEMOU 3HAHUHU O METOAAaX HAYYHOIr'O MO3HAHUS
SIBJICHUM MPUPOJIbI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX U
YMEHHUSIMUA IPUMEHATH 3TH 3HAHUS MIPU SKCIEPUMEHTAILHOM
HCCIIEAOBAHUHN BEIIECTB M IS O0OBICHEHHUS XUMHUYECKUX
SIBJICHU, UMEIOIINX MECTO B IPUPOJIEC MPAKTUYECKOMN
JIeATEIIBHOCTH YeJIOBEKA U B IIOBCEIHECBHOM JKH3HMU;

OK 04.
Db dexTuBHO
B3aUMO/ICHICTBOBATh U
paboTath B
KOJIJICKTHBE U
KOMaH/Ie

- TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIIBHOCTH U
CaMOOITPEAETIEHHUIO;

-OBJIa/ICHHE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM M COIMAIBbHOMN JEATEIbHOCTH;

OBiaseHue yHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
JelCTBUSIMU:

I') COBMECTHAs 1eATEIbHOCTD.

- IOHUMATh U UCTIOIH30BATh MPEUMYIIIECTBA KOMAHTHON U
UHAUBUAYaAJIbHON paboThI;

- IPUHUMATH 1IEJIU COBMECTHOM JESTEIHHOCTH,
OpraHU30BBIBATh M KOOPAHMHUPOBATH JIEUCTBHUS TI0 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUI, paclipeieaTh
POJIHU C YY€TOM MHEHUI YUYaCTHHUKOB OOCYKAAaTh PE3yIbTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBATH U BBINOJHATH PabOTy B YCIOBHSX
peabHOTO, BUPTYATHLHOTO M1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYIIECTBIIATH MO3UTUBHOE CTPATETUIECKOE TIOBEACHUE
B Pa3IUYHBIX CUTYAIHSX, IPOSIBISTH TBOPUECTBO U
BOOOpakeHUE, OBITh MHUITUATUBHBIM

OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTUBHbIMU

- YMETh TUIAHUPOBATD U BBITIOJIHATh XUMAYECKHUNA
AKCIIEPUMEHT (IPEBpAIEHUs OPraHUUECKUX BEIIECTB IIPU
HarpeBaHuU, MOJIy4YeHHEe ITHIICHA U U3y4EHHE ero CBOMCTB,
Ka4yeCTBEHHbIE pEaKIMH Ha aJlbJETH/Ibl, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypauus O€JIKOB IIPU HarpeBaHUH, LIBETHBIE
peakuuu OeIKOB; MPOBOANUTH PEaKIMK HOHHOTO 0OMeHa,
ONPEEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE pEaKLUU
Ha cynbdat-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS;
pemiaTh SKCrepuMeHTaIbHbIE 3a1auu 110 TeMaM "Metamisl" u
"Hemerannpl") B COOTBETCTBHUM € TPaBUIIaMU TEXHUKH
0€301acHOCTH P 0OpaIleHUH C BEIIECTBAMHU U J1a0OpaTOPHBIM
000py10BaHUEM; TIPEJICTABIIAT PE3YJIbTAThl XUMHUECKOTO
HKCIIEpUMEHTa B (JOpPME 3aIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii ¥ GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
pE3yNIBTaTOB;

-yMeTh CaMOCTOSITEIILHO MJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHH SKCIIEPUMEHT (IIOJTy4YeHUE U U3yYeHHE CBONCTB
HEOPraHMYECKHUX U OPraHMYeCKHUX BEIIEeCTB, KaUeCTBEHHbIE
peaxkuu yriieBoAOPO0B Pa3IMYHbIX KJIACCOB U
KHCIIOPOJICO/IEPKALUX OPraHUYECKHUX BEIIECTB, PELLIEHUE
HKCIEPUMEHTAIBHBIX 337124 110 paclO3HABAaHUIO HEOPTaHUYECKUX
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AeCTBUAMMU:

) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI JIPYTUX JIIOACH Mpu
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJEH Ha
OIIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh MUP C MTO3UIIUU
JIPYroro 4eioBeKa;

¥ OPraHMYECKUX BEIIECTB) C COOJIOCHUEM MPaBUII OE3011aCHOTO
oOpaleHus ¢ BeecTBaMU U TJaOOpaTOPHBIM 000PYIOBaHHEM,
(bopMyIHpOBATH IIETTH UCCIIEOBAHUS, IPEIOCTABIIATH B
pa3nuaHON GopMe pe3ynbTaThl SKCIEPUMEHTA, aHAIN3UPOBATh U
OLICHUBATh UX JOCTOBEPHOCTB;

OK 07.
CopelicTBOBaTh
COXpaHEHUIO
OKpYKaroIlen Cpeibl,
pecypcocOepexeHHIo,
MIPUMEHSATH 3HAHUS 00
M3MECHCHUH KJIMMAaTa,
TIPHHITAITBI
OEpEKITUBOTO
MPOU3BOJICTBA,
3¢ dexTUBHO
JIEMCTBOBATH B
Ype3BbIYATHBIX
CUTYaIUAX

B o0s1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- ¢(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KYIbTYPBI,
MNOHUMaHUE BIUSHUS COLMATBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCOZHAHUE
J100aTbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYIIECTBICHUE ICUCTBUI B
OKpYKaIOILIEeH cCpelie Ha OCHOBE 3HAHUS LIEJIEN YyCTOMYUBOTO
pa3BUTHS YEJIOBEYECTBA;

AKTHBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKarollei cpese;

- YMEHHE NMPOTHO3UPOBATH HEOIArONPUSITHBIE
DKOJIOTMYECKUE TOCIEACTBUS NPEANPUHUMAEMBIX JEHCTBUH,
MPEAOTBPALIATh HX;

- pacCIIUPEHUE ONBITA IEATEIBHOCTH IKOJIOTHYECKOU
HaIIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4eOHO-HUCCIIe10BATEIbCKOM,
MPOEKTHOM U COLIMATIbHOM NEATEIbHOCTH;

- ¢(OpMHUPOBATDH MPECTABICHHS: O XUMHUECKON
COCTaBJIAIONIEH €CTECTBEHHOHAYYHON KapTHHBI MUPA, POJIU
XMMUU B IO3HAHUHU SIBJICHUH NPUPO/IbI, B GOPMUPOBAHUN
MBILIEHHS U KYJIbTYPbI INYHOCTH, €€ ()yHKIIMOHATIbHOMN
IpaMOTHOCTH, HEOOXOAUMOM JJIs pelIeHUs MPAKTUYECKUX 3a1a4
U 3KOJIOIMYEeCKH 000CHOBAHHOI'O OTHOLIEHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Cpenie;

- YMETh COOJII0/IaTh IPaBUIIa SKOJIOTUYECKU
11e1€c000pa3HOro MOBEACHUS B ObITY U TPYJIOBOU JESTEIbHOCTH
B LIEJISIX COXPAHEHHUS CBOETO 3710POBbs U OKpYXKaroIlen
MIPUPOIHOM CpeJibl; YIUTHIBATH OMACHOCTH BO3ICHCTBUS HA
YKUBBIE OPraHU3MBbI OIIPEJIEIIEHHBIX BEIECTB, TOHUMAs CMBICI
rokasarteJsi peiebHOM JOMyCTUMON KOHIIEHTpaIUH;

- YMETh IPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATBH C
MO3HUIMN KOJOrHYeCcKor 6€30MaCHOCTH MOCEICTBHSI OBITOBOM U
MIPOU3BOJICTBEHHON JIESITENbHOCTH YeJIOBEKa, CBS3aHHOM C
nepepaboTKOM BEIIECTB; UCIIOJIb30BATh MOJIyYEHHbIE 3HAHUS [T
MPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIHSIX,
CBSI3aHHBIX C XUMUEH;

- YMETh OCO3HABATh OMACHOCTh BO3/ICHCTBHS Ha KUBBIE
OpraHU3MBbI ONPE/IETICHHBIX BEIECTB, TOHUMAs CMBICI
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IIOKAa3aTelIsl IPeAeIbHON TOIyCTUMON KOHLIEHTPALUH, U
MOSICHATH HAa IPUMEPAX CIOCOObI YMEHBIICHUS U
MPEAOTBPALEHUS UX BPEAHOTO BO3AECHCTBUS HA OPTaHU3M
4eJI0BEKA.
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