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1. HOACHUTEJIBHAA 3AIIMCKA

Pabouast mporpamma 00111€00pa30BaTENBHOIO Y4EOHOTO MpeaMeTa «XUMUSDH
npenHasHaueHa i u3ydeHus xumun B koimemke JKKX AIACY, peanusyromem
o0pa3oBaTeIbHYI0 IPOrpaMMy CpEIHETO OOIIEro 00pa3oBaHus B Mpe/eaax OCBOCHUS
OCHOBHOM nipodeccuonanpHoi oopazoBarensHoit mporpammel CITO (ITTICC3) na 6aze
OCHOBHOTO OOIIEr0 00pa30BaHus IPU MOATOTOBKE CIEIUATNCTOB CPEIHEr0 3BE€HA IO
crenaibHOCTH 08.02.13 «MOHTaX M SKCIUTyaTalMsl BHYTPEHHUX CAHTEXHUYECKHUX
YCTPOMCTB, KOHTUIIMOHUPOBAHUS BO3TYXa U BEHTUIISIIIUL

PabGouass mnporpamma ydeOHOTO TmpeaMeTa «XUMHUS» pa3paboTaHa B
COOTBETCTBHH C:

- @enepabHBIM TOCYJaPCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHETO
oOmero oOpa3oBaHus, YTBEPKIACHHBIM HpHKa3oM MuUHUCTEpPCTBA 00pa3oBaHUs U
Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrepctBoM  roctuimua  Poccumiickon  ®epepaumn 7 umwoHs 2012 T,
peructpanuoHHbIil No 24480).

- Ilpumkazom MuHncrepcTBa mnpocsemenuss Poccuiickon @Penepauuu  OT
23.11.2022 Ne 1014 «O6 yTtBepxkaenuu deaepaibHON 00pa30BaTEIbHOM IPOrPaMMBbI
cpeanero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

Conepxanue mnporpamMMmbl y4eOHOro mnpeameTa «XHMHs) HANpaBlI€HO Ha
JIOCTUKECHUE CIEAYIONIUX HeJIe:

- (¢opMmupoBaHHEe Yy OOy4yalIIUXCi YMEHHS OLIEHMBAaTh 3HAYMMOCTD
XUMHUUYECKOTO 3HAHUS JUISl KAXKIOTO YEJIOBEKa;

- popmupoBaHue y 00y4aromuXxcs HEJIOCTHOTO MPEICTABICHHSI O MUPE U POJIU
XUMHUHM B CO3JIaHMM COBPEMEHHON €CTECTBEHHOHAYYHOW KapTUHBI MUpPA; YMEHUS
OOBSACHATh OOBEKTHI M MPOIECCHI OKPYXKAIOIMICH JAEHCTBUTEIHHOCTU: MPHUPOIHOM,
COLIMAJIBHOM, KYJIbTYPHOM, TEXHUYECKOU Cpeibl, — UCIIONb3Ys JJIs1 3TOT0 XUMUYECKUE
3HaHUA,

- pa3BUTHE Y OOYJAIONIUXCSI YMEHUI pa3nuyath PakThl U OIICHKU, CPABHUBATH

OICHOYHBIC BLIBOAbLI, BUACTL UX CBA3b C KPUTCPUAMHU OLCHOK M CBA3b KPUTCPHUCB C



OTIpeIeTICHHON CHUCTEMOM IIEHHOCTE|, POpMYITHpPOBATH U 000CHOBBIBATH COOCTBEHHYIO
TIO3UIIHIO;

- npuoOpereHre OOyYarolUMHCS OIbITa Pa3HOOOPAa3HOW JEATEIbHOCTH,
MO3HAHWS W CaMOIO3HAHWs, KIIOUEBHIX HABBIKOB, HMEIOIINX YHHBEPCATHHOE
3HAUCHWUE JUIsI Pa3IMYHBIX BHJIIOB JCATEIHHOCTH (HABBIKOB PEIICHHS TMPOOIIEeM,
IPUHSATHUS PEIICHUH, TTONCKA, aHaIu3a 1 00paboTKu nH(pOpMAaIuu, KOMMYHHKATHBHBIX
HABBIKOB, HABBIKOB W3MEpPEHUH, COTPYIHHYECTBA, OE30MaCHOTO oOOpaleHus ¢

BEILIECTBAMHU B TOBCEHEBHOM JKU3HU).

2. OBIIAS XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA «XUMMUS»

XuMusi — 3TO HayKa O BEIIECTBAaX, UX COCTaBE M CTPOEHUH, CBOMCTBAX U
NpEeBpalICHUSIX, 3HAYCHUH XUMHUYECKHX BEIIECTB, MAaTEPHATOB M TPOIECCOB B
MPAKTHUECKOH JEeITeIbHOCTH YEeTIOBEKA.

Copepxanve  0011€00pa3oBaTeNbHOrO  y4eOHOro mpeaMera  «XUMHS»
HaIpaBJICHO HAa YCBOEHHUE OOYYaIONIMMUCS OCHOBHBIX MOHSTHUN, 3aKOHOB U TEOPU
XMMHH; OBJIQJICHUE YMEHUSIMU HaONI0aTh XUMUYECKUE SIBJICHUS, IPOBOAMTH
XUMHYECKUN SKCIIEPUMEHT, MPOU3BOIUTH PACUETHl HA OCHOBE XHUMHUYECKUX (HOpMYIT
BEILIECTB U YPABHEHNI XMUMHUYECKUX PEAKIIUM.

B nponecce nzydyenus XumMuu y o0y4aroniuxcs pa3BUBaIOTCS 03HABATEIbHBIC
WHTEPEChl U WHTEIICKTyalbHBIE CIIOCOOHOCTH, MOTPEOHOCTH B CaMOCTOATEIHLHOM
npuoOpeTeHUs] 3HAaHUN 10 XUMHHM B COOTBETCTBUU C BO3HHMKAIOUIMMH XKM3HEHHBIMU
npobyieMaMu, BOCHHUTHIBAETCS OEpexHOE OTHOUIEHHS K MpHUpOjAe, IMOHUMaHUE
3I0pOBOTrO 00pa3a KU3HHU, HEOOXOJUMOCTH MPEAYNPEXICHUS SIBJICHUN, HAHOCSIINX
Bpel 3I0pOBbI0O U OKpyXkatouieil cpeae. OHUM OCBaMBAalOT MPUEMBbl T'PAMOTHOTO,
0€30IacHOTO WCIOJIb30BaHNS XUMUUYECKUX BEIIECTB U MaTEpUajoB, TPUMEHSEMBIX B
OBITY, CEIbCKOM XO3SIICTBE U HA TIPOM3BOJICTBE.

B mpodeccuonanbHpix 00pa30BaTEIbHBIX OPraHU3aLUAX, PEATU3YIOLIUX
o0pazoBaTeIbLHYIO MPOrpaMMy CpeHero odiero oopa3oBaHus B Mpejeaax 0OCBOCHUS
OIIOII CIIO na 6a3e 0CHOBHOTO 00ITIero 00pa3oBaHmsl, yUeOHBIN IPEIMET « XUMHUSH)

usydaetcs Ha 6a3oBoM ypoBHe DI'OC cpeanero ob1ero oopa3oBaHusi, OCHOBBIBACTCS
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Ha 3HaHUSIX OOYYarOUIMXCS, MOJYYEHHBIX MpU HU3y4eHUH (DU3UKH, OHOJIOTHH,
reorpaguu, MaTeMaTUKU B OCHOBHOM IIKOJIE.

Peanuzanmss MeIyKTUBHOTO TOAXOJAa K HW3YYEHUIO XUMHU CIOCOOCTBYET
Pa3BUTHIO TAaKUX JOTUYECKUX ONEpAMil MBINUIEHUS, KaK aHajlu3 MW CHHTE3,
0000ImeHne ¥ KOHKpPETH3alus, CpaBHEHWE W AaHAJIOTHs, CHUCTEMaTh3alus u
KJ1accu(uKaIus.

N3yuenne xumMuu B MPOQPECCHOHAIBHBIX 00pa30BaTEIbHBIX OpPraHU3ALMSIX,
peanu3yonmx 00pa30BaTEIbHYI0 MPOTrpaMMy CpPEAHEro oOlmiero oOpa3oBaHUS B
npeaenax ocBoeHust OITOIT CIIO na 6a3e 0OCHOBHOTO 00IIero oOpa3oBaHuUs, UMEET
CBOM OCOOEHHOCTH B 3aBUCUMOCTH OT TpOoduJisi mpoheCcCuoHaAIBHOT0 00pa3oBaHus. ITO
BBIPAXKAETCA B COACP)KAHUU 00yUEHHMS, KOJIMUECTBE YaCOB, BHIICISIEMBIX Ha U3yUCHHE
OTIICJIBHBIX TEM MPOrpaMMbl, TTyOWHE MX OCBOCHMS OOydYaroluuMucs, o0bemMe u
XapakKTepe MPaKTUYECKUX 3aHATUH, BUJaX BHEAYTUTOPHOM CaMOCTOSITENIbHON PabOTHI
CTYJICHTOB.

B nmnpouecce wu3ydeHUsT XUMUHA TEOPETUUYECKHE CBEACHUSA JOMOJHSIOTCS
JEMOHCTpAlUsIMU, J1a0OPAaTOPHBIMU  ONBITAMU W NPAKTUYECKUMHU  3aHSATHUIMMU.
3HAYUTEIBHOE MECTO OTBOJUTCS XUMHUYECKOMY O3KCIepuMeHTy. OH OTKpBIBAET
BO3MOXXHOCTh (DOPMHUPOBATH y OOYyYAIOIMIMXCS CHEHHATIbHBIE MPEAMETHBIE YMEHUS:
paboTaTh € BEIIECTBAMH, BBIMIOIHATH MPOCTHIE XUMHUUYECKHE OIBITHI, YUYUTh
0e30macHOMY U JKOJIOTHYECKH TPaMOTHOMY OOpalleHHI0 C  BEIIECTBAMH,
MaTepuajiaMH U Mpolieccamu B ObITY U Ha MPOU3BOJICTBE.

B mnpomecce wu3ydeHuss XuMuu BaxXHO (GOPMHUPOBATH HHPOPMAIMOHHYIO
KOMIIETEHTHOCTh oOy4arornuxcs. [losToMy mpu opraHu3aimuu CamMOCTOSTEIbHON
paboThl HEOOXOAUMO AaKIEHTHPOBATH BHUMAHHME OOYYaIOIIMXCS Ha TIOUCKE
uHdopmauu B CcpeAcTBaXx Maccmenua, HMuTtepHeTre, ydueOHOM W crHenuaibHOU
JUTEpaType C COOTBETCTBYIONIUM O(DOpPMIIEHHEM U TIPEACTaBICHUEM PE3yJIbTaTOB.

[Ipu otbope coaepxkanus ydeOHOro mpeamera «XUMHUS» HUCIOIb30BaH
MEXIUCIUIUTMHAPHBIN TOAXO0/, B COOTBETCTBUM C KOTOPBIM OOYYArOIIUECs OJDKHBI

YCBOUTH 3HAHUSI M YMEHUsS, HEOOXOAUMBIC IJi1 (OPMHUPOBAHUS €IMHOU IIEJIOCTHOU



€CTeCTBEHHOHAYYHON KapTUHBI MHpa, ONpejaesstomeil (popMUpPOBaHUE HAYYHOTO
MHUPOBO33PEHUS, BOCTPEOOBAHHBIC B )KU3HU U B IPAKTHUECKON EATEIBHOCTH
N3yuenue o01ieoOpa3oBaTenbHON yueOHOT0 peaMeTa « XUMUS  3aBepIIaeTCs
NOJIBE/ICHUEM HTOTOB B (hopMe 3ayera C OIEHKOW B paMKax IpPOMEXKYTOUHON
arTecTaluu cTyaeHToB B nporecce ocBoerus OIIOII CIIO ¢ noixyyeHueMcpeaHero

obmero oopazosanus (ITTICC3).

3. MECTO YYEBHOI'O IIPEJIMETA B YYEBHOM IIJIAHE

VYyeOublii ipenMer «XuMus» SBISETCA 00s3aTEIbHBIM YUY€OHBIM MPEIMETOM
00111e00pa30BaTEIbHOTO IHUKJIAa OCHOBHOW TNpodeccuoHanbHON 00pa30oBaTeIbHOM
pOrpaMMbl CpeHero mpodeccruonanbHOro 00pa3oBanus Ha 0a3e OCHOBHOTO OOIIIETO
oOpaszoBaHus ¢ TmoydyeHuem cpennero obmero odpazoBanus (IIIICC3) ¢ yyetom
tpedoBanuii ®I'OC CIIO u npoduiia npodeccuoHaIbHOTO 00pa30BaHUsl.

B yueOnbix mnanax [MIICC3 mecto yueOHOTO npeamera « XUMHS» B COCTaBe
00s13aTeTbHBIX YY€OHBIX MPEAMETOB, 00513aTENBHBIX AJI1 OCBOSHHS TEXHOJIOTHIECKOTO

npodust mpodhecCHOHATBHOTO 00pa30BaHUs.

4. ITAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O
MNPEAMETA
OcBoeHHMEe cojfepKaHUS yYeOHOro mpeaMera «XHUMHS», O0O0eCIeuynBacT

JTOCTHKEHHE CTYJSHTAMH CIICAIYIOIINX Pe3yJbTaTOB:

JUYHOCMHDbIX .

JI1 9yBCTBO TOPJIOCTH U YBOKCHUS K UCTOPUHU U JIOCTHKCHHUSAM OTESUECTBEHHOM
XUMUYECKON HAyKH; XHMHWYECKH TPaMOTHOE IIOBEICHHE B TPOodecCHOHATLHOM
JEATEIIBHOCTH U B OBITY IPH OOPAIICHUH ¢ XUMHUYECKUMH BEIIECTBAMH, MaTepraJaMu
U TIPOIICCCaMHU;

JI2 TOTOBHOCTH K MPOAOJKEHUIO 00pa30BaHUsl U TTOBBIIIIEHUS KBATU(UKAIUU B
n30paHHON TpodecCHOHANBEHON NeATETPHOCTH M OOBEKTUBHOE OCO3HAHUE POJIU

XUMHUYCCKHUX KOMH€T€HLIHI>1 B OTOM,



JI3 yMeHue HCHoyb30BaTh JOCTHMKEHUS COBPEMEHHOM XHMHUYECKON HAyKU M
XUMHUYECKUX TEXHOJIOTUH JUIS TIOBBIIIEHHUS COOCTBEHHOTO HWHTEIIEKTYaJIbHOTO
pa3BUTHS B BEIOpaHHON NIPO(ECCHOHATBHON A TEIbHOCTH;

MemanpeomMemHuplx:

M1 wucnonp30BaHKWE pa3IMYHBIX BUJOB IMO3HABATEIIBHOM JEATEIBHOCTH U
OCHOBHBIX HWHTEJUICKTYaJbHBIX oOIepanuii (MOCTAaHOBKU 3adadd, (opMyIupoBaHUS
TUIIOTE3, aHalli3a U CUHTEe3a, CPaBHEHUsI, O00OIICHHS, CHCTEeMATH3aIlNH, BBISBIICHUS
IPUYUHHO-CJICICTBEHHBIX CBS3EH, TOMCKA aHAJIOTOB, ()OPMYITUPOBAHHSI BHIBOJIOB) JJIS
pellleHusl TMOCTAaBJICHHOW 3ajlaud, MPUMEHEHUE OCHOBHBIX METOJOB IIO3HAHMS
(HaOMroZIeHNsI, HAy4YHOTO OJKCIIEPUMEHTA) I H3YyYCHHS PA3IUYHBIX CTOPOH
XUMHUUYECKUX OOBEKTOB U TIPOIIECCOB, C KOTOPHIMM BO3HHUKAET HEOOXOJIUMOCTH
CTaJIKUBAThCS B IIpodeccroHanbHol chepe;

M2 wWCnoNb30BaHUE PA3TUYHBIX HCTOYHHUKOB IS MOJYYECHHUS XUMHYECKOU
nHpopMalu, yYMEHHUE OIIEHUTb €€ JOCTOBEPHOCTH ISl JOCTHXKEHHUS XOPOIINX
pe3yJbTaToB B IpodeccuoHalbHOl cdepe;

npeoMemHuIX:

I11 cdhopmMupoBaHHOCTH NPEACTABICHUM O MECTE XHMHHM B COBPEMEHHOM
HAy4YHOW KapTUHE MHUpA; MOHUMAaHWE POJIM XUMUU B (HOPMUPOBAHUM KPYTro3opa U
(GyHKIIMOHATBLHOM TPAaMOTHOCTHU Y€JIOBEKA JIJI PEUICHUs] MPAKTUYECKUX 3a]1a4;

[12 BrnajmeHue OCHOBOIOJATAIONIUMH XUMHUYECKUMM TOHSATUSIMHU, TEOPHUIMH,
3aKOHAMHW W 3aKOHOMEPHOCTSIMH;  YBEPEHHOE  TOJIb30BAHHE  XUMHUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIUKOM;

I13 BnajzeHre OCHOBHBIMU METOJaMH HAy4YHOTO MO3HAHUS, UCIOJIb3YEMbIMU B
XUMUM: HAONIOJEHUEM, OIHUCAHUEM, U3MEPEHUEM, OKCIEPUMEHTOM; YMEHHE
o0pabaTbeiBaTh, OOBSCHATH PE3YJbTAThl MPOBEICHHBIX ONBITOB M JICNIaTh BBIBOJBL;
FOTOBHOCTb U CIIOCOOHOCTh MPHUMEHSATh METOJbl TIO3HAHUS TIPU PEIICHUU
MPAKTUYECKUX 3a1aY;

[14 chopMupOBaHHOCTHP yMEHHS JaBaTh KOJMYECTBEHHBIC OICHKA U

MPOU3BOIUTH PACUETHI [0 XUMHUYECKUM (HOpMyJIaM U YpaBHEHUSM;



I15 BJIaICHHUEC IIpaBUJIaMH TCXHHUKH 0e301acHOCTH npu HCIIOJIb30BAHHUH

XUMHNYCCKUX BCIICCTB,

[16 chopmMupoBaHHOCTH COOCTBEHHOM MO3UIIMH TI0 OTHOIICHUIO K XHMHUYECKON

uH(pOopMaIuK, MOJydyaeM

O U3 Pa3HbIX HCTOYHUKOB.

5. COAEP)KAHUE YYEBHOI'O ITPEJIMETA

HaumeHoBaHue Conep:xkanue yueOHOro marepuasa u GopmMbl OpraHu3amum
pa3aesioB M TeM AeATeJIbHOCTH 00y4AIIIHXCH
BBengenue OcHoBHbIE NOHATHS XUMHHU. BenectBo. Atom. Mosiekyia.

XumMuueckuit aneMeHT. Amtotponus. [IpocTbie u cinoxHbIe
BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB BELICCTB.
XUMHYECKUE 3HAKU U (HOPMYJIBI.

Kourtpoasnas padora Nel. Cpe3oBas paboTa 1o XUMHH 32 KypC
CpeHeH O0IIe MIKOJIbI.

Pa3znesn 1. OCHOBBI CTPOEH

Hf BellecTBa

Tema 1.1

CTtpoeHue aToM0B
XUMHYECKHX 3JIEMEHTOB
U MPUPOIA XUMHYECKOI
CBSI3H

CoBpeMeHHas1 MOJIeJIb CTPOECHHUSI ATOMA. DJIEKTPOHHAS
KoHurypamnus atoma. Knaccuduxanus XuMU4eCKHUX 3JI€MEHTOB (S-,
p-, d-a1eMenThl). BaseHTHBIE 371eKTPOHbBI. BaeHTHOCTS.
DJIeKTpOHHAs MIPUPOJIa XUMHYECKOU CBsi3u. MIOHHAs CBSI3b KaK CBSI3b
MEX/y KAaTHOHAMU U aHHOHAMHU 32 CUET AJIEKTPOCTATUYECKOTO
MIPUTAKCHUA. 3JI€KTpOOTpI/IIIaTeJII)HOCTI). KoBanenTtusie noJsipHada u
HENOJISIPHAsI CBSI3U.

IpakTuyeckoe 3anaTue Ne 1. 3a1aun Ha COCTaBICHUE XUMHUYECKUX
dbopMyI ABYXaTOMHBIX COETMHEHUH.

Tema 1.2
IMepuoguyeckuii 3aK0H
u Tabauua /1. U.
MenpgeneeBa

IMepuoguueckasi cucrema Xxumuueckux 3jaemenTos /I.U.
MenpeseeBa. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIOKHBIX BEIIECTB B
COOTBETCTBUHU C TOJOKEHUEM XUMHUYECKOI'0 DJIEMEHTA B
[Tepuoanueckoit cucreme. MUPOBO33pEHUYECKOE U HAYYHOE
3HaueHue [lepuonnueckoro 3akona /.M. Menaeneesa. [Iporaosst
JW. MenneneeBa. OTKPBITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.

IIpakTnyeckoe 3ansiTe Ne2. XapakTepuCTHUKA 3JIEMEHTOB,
OTIpeNieNIeHre JIEMEHTA T10 €r0 YJIEKTPOHHOH (Gopmyie,
onpeneneHue GopMyll BEICHIMX OKCHJIOB, MX XapaKTEepPHUCTHKA.

IIpakTuyeckoe 3ansaTue Ne3. Haxoxx/ieHue OTHOCUTEIbHOM
MOJIEKYJIIPHON U MOJIIPHON MacChl BEILIECTBA

Pa3znen 2. Xumuueckue pe

AKIUHU

Tema 2.1
Tunsl XUMHYECKHX
peakuuii

Knaccudukanus u TUIIBI XUMUYECKUX PEaKIUi C ydacTueM
HEOPraHUYeCKHUX BelecTB. OKUCIUTENBHO — BOCCTAHOBUTEJIbHbBIE
peakuuu. OnpezeneHue CTENeHN OKUCIEHHUS 3JIEMEHTOB
KonuyectBeHHbIe OTHOIIEHUS B XUMUU. OCHOBHBIE
KOJMYCCTBCHHBIC 3aKOHBI B XMMHHU U paCyY€ThI 10 YPAaBHCHUAM
XUMUYECKUX peakiuil. MoJb Kak eJMHUIA KOJIMYECTBA BEIIECTBA.
MomnsipHas macca. 3aKOHbI COXPAHEHHUSI MacChl M SHEPTHU. 3aKOH
ABorajipo. Monspablit 00beM razoB. OTHOCUTENbHAS TUIOTHOCTh

Ta30B.




IIpakTueckoe 3ansaTue Ne 4. CocraBieHre ypaBHEHUN
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMH METOAOM
AJIEKTPOHHOTO OaJlaHca.

IMpakTnyeckoe 3ansiTue NeS. Pemenue 3aia4 no KoJIM4eCTBY
BELIECTBA.

IpaxkTnyeckoe 3ansitue Ne6. BoiunciieHre OTHOCUTEILHON
IIJIOTHOCTH I'a30B

IIpakTuyeckoe 3ansTue Ne7. Pemmenne 3a1ad Ha 00beMHbBIC
OTHOIIICHHUA I'a30B

Tema 2.2
DJIeKTPOJUTHYECKAS
AUCCOUMANMS U UOHHBIH
o0MeH

Teopus anekTponuTHYecKoil qucconuannu. Peakiinm HOHHOTO
oOMeHa. CocTaBiieHUE ypaBHEHUI peaklinii HOHHOTO OOMEHa IyTeEM
COCTaBJIEHUS MX MOJIHBIX U COKPALIEHHBIX HOHHBIX YPaBHEHUH.
I'uaponus cosneit. CocraBieHne peakuuii TUAPOIN3a COJICH.
3HayeHue ruapoan3a B OMOJOrMUYeCKUX OOMEHHBIX MTpoIeccax.
IIpuMeHeHne ruapoIn3a B IPOMBILUICHHOCTH.

IIpakTuyeckoe 3anaTue 8. ['uaponus comnei.

IIpakTnyeckoe 3anaTue Ne 9. CocraBieHue ypaBHEHUN peakuil B
MOJICKYJISIPHOM U MOHHBIX (hopMax.

Kourpoabnas padora Ne 2. CTpoeHue BelecTBa U XUMUYECKUE
peaxiuu

Paznen 3. CTpoenne u cBo

HcTBa HCOPraHnveCKHUX BCIICCTB

Tema 3.1
Knaccupurkanus,
HOMEHKJIATYpa U
cTpoeHue
HEOPraHU4eCcKHuX
BellecTB

Kunacenpukanus Heopranudeckux Bemects. [Ipocteie n
CJIO’KHBIE BelecTBa. MeTauibl 1 Hemeraiibl. OcoOeHHOCTH
ctpoeHusi. OCHOBHBIE KJIACCHI CIIOMKHBIX BEIIECTB (OKCHIBI,
THJIPOKCHU/IbI, KUCIIOTHI, cosn). HoMeHkaTypa 1 Ha3BaHue
HEOPTraHMYECKUX BEIIECTB UCXOJIS U3 MX XUMHUUECKOH (HOPMYJIBI HITH
COCTaBJIEHUE XUMHUECKON (hOpMYJIbI HCXO/Is U3 Ha3BaHUS BEILIECTBA
10 MEXYHAPOIHON WIM TPUBHAIIBHON HOMEHKJIATypeE.

ArperaTHble coCTOsiHUS BelecTBa. Kpucramueckue u amopdHsle
BellecTBa. TUIbl KPUCTAIIIMYECKUX PEIIEeTOK (aToMHasl,
MOJIEKYJIsIpHasi, HOHHAs, METAJIINYecKas). 3aBUCUMOCTh
(¢u3HYECKUX CBOWCTB BEIIECTBA OT THUIIA KPUCTAIUITMUECKOMN
pewetku. [Tpuunabl MHOroo6pasus BemecTB. COBpeMeHHbIE
MIPEJICTaBICHUS O CTPOCHUU TBEP/BIX, KHUJIKHX U Ta3000pa3HbIX
BeniecTs. JKuaknue KpucTauibl.

IIpakTHyeckoe 3ansaTue Ne 10. OnpezneneHre MacCcoBOM 10JIH
XMMHUYECKHX JJIEMEHTOB B CJIO)KHOM BEIIECTBE

Tema 3.2
Pu3uKo-XUMHUYECKHEe
CBOMCTBA
HEOPraHM4YeCcKMX
BelIEeCTB

Metaniabl. O6uue Gusnueckue 1 XMMUYeCKHe CBOMCTBA METAILIOB.
Knaccugukanys MeTanioB 1o pa3InyHbIM IpU3HAKAM.
DNEKTPOXUMHUUYECKUHN PsIi HAPSDKEHUN METAJUIOB. 3HAUEHUE
METaJIJIOB U HEMETAJIJIOB B PUPOJIE U KUZHECSATENbHOCTH YeJIOBEKa
u opranu3moB. Koppo3usi MeTaioB: BUbI KOPPO3UH, CIIOCOOBI
3aIlUTHl METAJIJIOB OT KOPPO3HH.

Hemertamnbl. O0Omue ¢pusnveckue 1 XUMUYECKHE CBOMCTBA
HeMeTalI0B. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE CBOMCTBA
HeMmeTaioB. KpyroBopoThl OMOTeHHBIX 3JIEMEHTOB B IPUPO/IE.
XYMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX
BEUIECTB (OKCUIOB, THIPOKCHIOB, KUCIIOT, COJNEH). 3aKOHOMEPHOCTH
B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COSTUHEHHIA,
BBICIIMX OKCHJIOB M THAPOKCHUJIOB.

Tema 3.3

OO0uue nmpeacTaB/eHUus 0 NPOMBILLIEHHBIX CIIOCO0ax
NOJIyYeHHs] XHMHYECKHX BellecTB. YepHas v iBeTHas
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IIpousBoacreo
HEOpPraHu4ecKux
BelllecTB. 3HAYEHHE U
NpUMeHeHHe B ObITY U
HA MPOU3BOACTBE

Mmetamutyprust. Ooue cnocoOsl mosyyeHust MeTayuioB. CIUlaBbl U UX
POJIb B COBPEMEHHOM TEXHHUKE U Baiel mpodeccu.

HpaKTI/I'-IGCKOG MMPUMCHCHHUC SJICKTPOJIM3a JJIA MMOJIYYCHUA
HIEJIOYHBIX, IIET0OYHO3EMENIbHBIX METAIIOB U aTIOMUHUSL.

3Ha4yeHue U IPUMEHEHHE B OBITY M HA TIPOU3BO/ICTBE
HeopraHuyeckux BemecTs. [IpobiieMa 0TX0/10B ¥ MOOOYHBIX
MIPOJIYKTOB.

Kontpoabnas padora Ne 3. Cpe3oBas pabota 3a 1 cemecTp

Pasnen 4. CTpoeHue u cBO

HCcTBA OpPraHnveCKux BEIIECTB

Tema 4.1
Knaccupuxauus,
CTPOEHUE U
HOMEHKJIATypa
OpPraHuYecKuX BellecTB

Ipeamer oprannyveckoii xumuu. [IpupoiHbie, HICKYCCTBEHHBIE U
CUHTETHUYECKHE OpraHnuecKue BemecTBa. CpaBHEHUE OPraHUYECKUX
BEILECTB C HEOPraHUYECKUMU. XUMUYECKOE CTPOCHUE KAK MOPSIOK
COEJIMHEHUS aTOMOB B MOJIEKYJIBI [10 BAJIGHTHOCTH.

Teopusi cTpoeHnsi oprannyeckux coeqnnennii A. M. byrtieposa.
OCHOBHbBIE TIOJIOKEHUSI TEOPUU XUMUYECKOTO cTpoeHus. M3omepust
U U30Mepbl. XUMUYeCKUuEe POPMYJIIbl U MOJIETH MOJIEKYT B
OPraHUYEeCKON XUMHH.

Kaaccudukanus oprannyeckux BemectB. Kiaccudukamus
BELIECTB 10 CTPOCHUIO YIJIEPOJHOTO CKEJleTa U HaJIUUHIO
GbyHKIIMOHAIBHBIX Tpymil. ['omonoru u romonorus. Hayana
Homenkarypsl IUPAC.

IIpakTuyeckoe 3ansaTue Nell. CocraBiieHue pa3BEpPHYTHIX U
COKPAILEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUYECKUX BELIECTB.

IIpakTuyeckoe 3ansaTue Nel2. Cocraienue Gpopmyrn Uu30MepoB
OpTraHN4YCCKUX BCIICCTB

IpaxkTnyeckoe 3ansiTue Nel3. 3agaun Ha onpeicsiCHUE
npocreiien GopmMyIbl OpraHUYeCKON MOJIEKYJIbI, UCXO/S U3
AIIEMEHTHOTO cocTana (B %).

Tema 4.2.
CaoiicTBa,
NMPOU3BO/JICTBO U
NpuMeHeHue
OpraHnyecKux
coeTUHEHUH

IIpenesbHbIC YyI1eBOAOPOAbI. AJIKaHBI: TOMOJOTUYECKU s,
MU30MEpHUsl U HOMEHKJIATypa aJKaHOB. XMMHYECKUE CBOMCTBA
ankaHoB. ['opeHMe MeTaHa KaK OJIMH U3 OCHOBHBIX HCTOYHUKOB
TeIUla B MPOMBIIIJIEHHOCTH U ObITY. HaxoxxaeHue B mpupoje u
IIPUMEHEHNE AJIKAHOB .

HenpenenbHbie yriieBoaopoabl. AJKeHbl. DTUJIEH, €ro NOoJyYeHHe
(meruapupoBaHUEM dTaHA, JACTIOTUMEPU3AINEH MOTUITHIICHA).
XVWMHYECKHE CBOWCTBA ATHJICHA: TOPEHHE, KAUECTBEHHBIE PEAKIINH
(obecuBeunBaHre OPOMHOMN BO/BI M paCTBOpA MEpMaHIraHaTa Kajus).
[Tonmmmepusanus 3TUIEHA KaK OCHOBHOE HAIIPaBJIEHUE €T0
ucnosnb3oBanus. [lonstue o queHax.

AJKuHBI. AuetniieH. ['openue anerniaeHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JIJISl CBAPKHU U PE3KU METAJLJIOB.
ApoMaTH4ecKHe yrieBoaopoasbl. benson
IIpuponHble HCTOYHMKH YIJ1eBOA0POAOB. [IpupoaHbIii ras:
cocTaB, MpUMeHeHHe B kadecTBe TorumBa. Hedts. CocraB u
nepepabotka HedTu. [leperonka nedpru. HegrenpoaykThi.
Cnuprsl. ['uapokcunbHas rpymnmna kak ¢yHKUnoHanbHas. [lonsaTue
0 MpeAETbHBIX OJJHOATOMHBIX CIIUPTaX. XUMHUYECKHE CBONCTBA
stanona. [lomyuenue sTaHosia OpoXKEHHUEM TITIOKO3bI M THApaTaluei
stuneHa. [I[puMeHenne 3TaHona Ha OCHOBE CBOMCTB. [ TniiepuH Kak
IIPEJICTaBUTENIb MHOTOATOMHBIX cIUPTOB. KauecTBeHHas peakius Ha
MHOroatoMHsle cnupthl. [IpumMeHeHne rnunepuHa.

11




®enou. Puznyeckue U XUMHUYECKHE CBOMCTBA (eHOA.
[Ipumenenue peHoIa Ha OCHOBE CBOWCTB.

AJiberuabl. ATbACTUAHAS TPyIIa KaK (YHKIIMOHATbHAS.
dopManbIerul U €ro CBOMCTBA: OKUCIEHUE B COOTBETCTBYIOILYIO
KHUCJIOTY, BOCCTAHOBJIEHUE B COOTBETCTBYIOIIMM criupT. [lonyuenue
aJbJETUIOB OKHCIEHUEM COOTBETCTBYIOIIMX CIIUPTOB. [Ipumenenue
dopmanbaernia Ha OCHOBE €r0 CBOWCTB.

Kap6oHoBbie kuciaoTbl. KapOokcuinpHas rpymma Kak
¢ynkunonanbHas. [lomydenne kKapOOHOBBIX KUCIOT OKUCIICHUEM
anbJeru10B. XMMHUECKHUE CBOMCTBA YKCYCHON KHUCIIOTHI: 00II1e
CBOICTBA C MUHEPAIbHBIMU KUCIOTAMH U PEaKIusl dTepUUKAITUH.
[IpruMeHeHrne yKCyCHOM KUCIIOThI HA OCHOBE CBOMCTB.

Cao:xnble 3pupbl U kupbl. [lonyueHne ci10KHbIX 3PUPOB
peaxuueit srepudukanuu. CioxHbie 3PUPHI B IPUPOE, UX
3HavyeHue. [IpuMeneHue cioXHbIX 3(UpPOB HA OCHOBE CBOMCTB.
Hoaumepsl. [TonumMepsbl - BaxKHEHIIIEE ChIPbE JIs MOJYYCHUS
CTPOUTENIbHBIX MaTepraaoB. OCHOBHbIE IOHATHUS.

ILnacTmaccsl. TepMOIUIACTHYHBIE U TEPMOPEAKTUBHBIE
mactMaccsl. [lonuaTHiIeH U ero nmpuMeHEeHUe B CTPOUTEIBCTBE.
Crioco0bI pacro3HaHusI IIacTMacC.

CuHTeTHYeCKHEe KaYYYKH U UX UCIOJIb30BAHUE B CTPOUTEIHCTBE.
BoJiokHa 1 X UCIOJIb30BAaHUE B CTPOUTEIHCTBE

IIpakTuyeckoe 3ansaTue Nel4. Ha3panue npenenbHbIX
YTJIEBOJOPOOB MO MeXayHapoaHoi HoMeHknarype lUPAC.

IIpakTnueckoe 3ansaTue Ne 15. Hazpanue HenpeeabHbIX
YTJIEBOJOPOOB MO MK ayHapoaHo HoMeHknarype IUPAC.

IIpakTnueckoe 3ansaTue Nel6. Ha3Banue ciuptoB 1o
MexayHapoaHoi HomeHnkiarype IUPAC.

IIpakTnueckoe 3ansaTue Ne 17. CoctaBieHue ypaBHEHUN peakiuii
sTepudUKaIu

IIpakTuueckoe 3ansaTue Ne 18. Perenne 3a1a4 Ha BbIXOA
IIPOJYKTa PEaKLIUU

KonTpoasHnas padora Ne 5. YriieBonopoasl

Tema 4.3.
Opranunyeckue
BeIeCTBA B
KH3HEIeATEeJIbHOCTH
YyeJ0BeKa

Kupsbl kak ca0xHbIe 3¢upsbl. Kiaccuduxanus xKupos.
XUMHYECKHE CBOWCTBA X KUPOB: THJIPOIU3 U TUAPUPOBAHUE HKHUIKHX
*upoB. [ [puMeHenne )xkMpoB Ha OCHOBE CBOMCTB.

YraeBoasbl. ['T10K03a — BEILECTBO € ABOMCTBEHHON (yHKIIMEH —
anbaerugocnupt. Caxaposa, Kpaxmal U LEJI0103a, CTPOSHHE,
CBOICTBa, IPUMEHEHNE. 3HaYCHNE YIIIEBOIOB B )KMBOW IIPUPOJIE U
JKU3HU YeJIOBEKa.

AMMHOKHUCJI0TBI. AMMHOKHUCIIOTHI Kak aM(oTepHbIe

T YyHKIIMOHATIbHBIE OpraHnyeckre coequHeHus. [lentuaHas cBs3pb
U nonunenTuipl. [IppumMeHeHre aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.
Bbeaku. Ctpyktypbl 6e1K0B. XMUMHUYECKHE CBONCTBA OEIKOB:
rOopeHue, JeHaTypalns, THAPOIN3, [IBETHBIE PEAKIIUH.
buonornueckune GpyHKIMN OSIKOB.

IIpakTyeckoe 3ansaTue Ne 19. PacueTHble 3a1aun 10 ypaBHEHUAM
peaxiuii ¢ y4uacTueM OPraHUYECKUX BEIECTB (BBIUYMCIEHUE MacChl U
o0beMa BelecTBa 110 U3BECTHOM Macce APYroro BELIECTBA).
KonTpoasHnas padora Ne 6. CtpoeHne 1 CBOMCTBA OPraHUYECKUX
BELIECTB
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Pazgen 5. Kunernueckue u TCPMOANHAMHYCCKHUEC 3AKOHOMEPHOCTH IMPOTCKAHUA

XHUMHYECKUX peaKkumid

Temab.l1.
Kunernueckue
3aKOHOMEPHOCTH
NMPoTeKAHUS
XHUMHYECKHX pPeaKkuuii

CKOpOCTbh XMMHUYECKUX peakuil. @aKTOphl, BIUSIOLINE HA CKOPOCTh
XUMHUYECKOU PEAKIUU

IIpakTuyeckoe 3ansaTue Ne 20. BeryuciieHne Macchl IPOTyKTa
PEaKIu, €CITU OJTHO U3 UCXOJHBIX BEIISCTB B3SITO B M30BITKE

IIpakTuyeckoe 3anaTue Ne 21. OnpeneneHue 3aBUCUMOCTH
CKOPOCTH PEaKIH OT Pa3InYHbIX (PaKTOPOB

Tema 5.2
Tepmoannammnyeckune
3aKOHOMEPHOCTH
NPOTEeKAHUS
XHUMHYECKHX peaKkuui.
PaBHOBecue
XHUMHYECKHX peaKkuui

Knaccugukaius XuMHUUECKUX peakuii: o TermaoBoMy 3 dexty
(9K30TEpMUYECKHE, SHIOTEPMUIECKHUE), IO 00PaTUMOCTH
(oOpaTtumbIe 1 HEOOpAaTUMBbIC). XUMUYECKOE PABHOBECHE U €0
CMEIICHHE NOJ] ICHCTBHEM PA3IUYHBIX (PaKTOPOB

IIpakTuyeckoe 3anaTue Ne 22. Pemenue 3a1a4 1o TeIioBOMY
b heKTy peakium.

IpakTuyeckoe 3ansaTue Ne 23. Perienue ynpaxxHeHuid Ha
CMEUIEHUE XUMUYECKOTO PABHOBECHSI.

Pazjen 6. lucnepcHble cucTeMbl

Tema 6.1

JucnepcHbie cUCTEMBI U
(paxTopsl ux
YCTOHYHUBOCTH

IMonsaTue o TucnepcHol cucreme. Jlucnepcuas daza u
qucrnepcuonHas cpena. Knaccudukanus AUCTIEpCHBIX CUCTEM.
CBoiiCTBa AUCTIEPCHBIX CUCTEM.

PactBopsl. PacTBOpenue. Bona kak pactBoputens. PacTBopumMocThb
BEIIECTB. 3aBUCUMOCTh PACTBOPUMOCTHU T'a30B, KUIAKOCTEH 1
TBEP/BIX BELIECTB OT PA3INYHBIX (akTOpoB. MaccoBas 101
PacTBOPEHHOIO BEILIECTBA.

IIpakTnyeckoe 3ansiTue Ne24. 3a1aun Ha IPUTOTOBIICHHE
pPacTBOPOB.

IIpakTnyeckoe 3ansaTHe Ne 25.Pemienue 3a1a4 Ha IPUMECH.

Tema 6.2.
HccaenoBanue cBOMCTB
AUCIEPCHBIX CHCTEM

IpakTuyeckoe 3anaTue Ne 26. VcciaenoBanue TUCIIEPCHBIX
CUCTEM

Pa3nea 7. KauecTBeHHBIC peaknuu 00HAPY/KEHHSI OPraHHYeCKHUX U HEOPTaHUYeCKUX

BellleCTB

Tema 7.1. IIpakTnueckoe 3ansaTue Ne 27. KauecTBeHHbIE peakIMU Ha
O0OHapy:keHue HEOpraHNYEeCKHE BEIecTBa

HEOPraHUu4ecKux

KAaTHOHOB 1 AaHHOHOB

Tema 7.2.

Oonapy:xeHue
OPraHMYecKNX BellecTB
OTAEeJbHBIX KJIACCOB C
HCI0JIb30BaHHEM
Ka4eCTBEHHbIX peakiuii

IIpakTyeckoe 3anaTue Ne 28. KauecTBeHHBIE pEaKIIMH HA
OpraHMYECKHUE BEIIEeCTBA

JIUODEPEHIIMPOBAHHbBIN 3AUET

6. TEMATHYECKOE IIVIAHUPOBAHHUE 11O YYEGHOMY IIPEJMETY

Ne HanmeHoBaHue pa3jenoB u TeM

n/n

3ansiTus
npaKkTuyeckue | JadopaTopHbie

Bcero | Jexknus

BBenenune

2 2 - -
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1. | OcHOBBI CTPOEHHS BeLeCTBA 9 4 5

1.1. | Ctpoenue aTOMOB XUMUYECKHUX 4 3 1
JIEMEHTOB M IPUPOAA XMMHYECKOU
CBSI3U

1.2. | llepuonnyeckuii 3akoH u Tabmuua [1.1. S 1 4
Meupeneena

2. | XMMHYecKHe peakuuu 20 8 12

2.1. | Tumpl XUMUYECKUX pEAKITU 12 4 8

2.2. | DNEKTPONUTHYECKAsT JAUCCOLUAIMS U 8 4 4
MOHHBII 00MEH

3. | Ctpoenmue | cBoiicrBa | 15 13 2
HEOPraHMuYeCKNX BellecTB

3.1 | Knaccudukamusi,  HOMEHKIaTypa H 6 4 2
CTPOCHHE HEOPTaHUYECKHUX BEIECTB

3.2. | ®U3UKO-XUMHUYECKUE CBOWCTBA 5 5 -
HEOPraHMYECKUX BEIIECTB

3.3 | IlpousBoacTBO HEOPTraHUYECKUX 4 4 -
BEUIECTB. 3HAYEHUE U IPUMEHEHHUE B
OBbITY M Ha IPOU3BOJICTBE

4 CTpoeHne 1 CBOMCTBA OPraHU4eCKUX 43 25 18
BelleCTB

4.1 | Kmaccuduxanus, CTpOCHUE U 8 2 6
HOMEHKJIaTypa OpraHMYeCKUX BEIIECTB

4.2 | CpoiicTBa, MPOU3BOACTBO U IPUMEHEHHE | 28 18 10
OpPraHUYECKUX COeIMHEHUN

4.3 | Oprannyeckue BeIecTa B 7 5 2
KHU3HEIEATSILHOCTH YeIIOBEKa

5 Kunernueckue u 9 2 7
TepMOAUHAMHYECKHE
3aKOHOMEPHOCTH NPOTEKAHUSA
XMMHYECKHX peakiuii

5.1 | Kunernueckre 3aKOHOMEPHOCTH 4 1 3
IPOTEKAHNS XUMUYECKHUX PEaKIHi

5.2 | TepMouHAMHUYECKHE 3aKOHOMEPHOCTH 5 1 4
NPOTEKAHUS XUMUIECKUAX PEAKITHA.
PaBHOBEeCHE XMMUYECKUX pPEaKIUI

6 JucnepcHble CHCTEMBbI 7 2 5

6.1 | lucniepcHble cucTeMsl U (GaKkTOPbl UX 6 2 4
YCTONYMBOCTH

6.2 | MccnenoBanue CBOWMCTB JUCHEPCHBIX 1 - 1
CHCTEM

7 KauecTBeHHbIe peakuuu 3 1 2
o0HapysKeHUs! OpraHHYecKuX u
HeOPraHMYeCKHX BelleCTB

7.1 | OGHapyeHHe HEOPraHNUECKUX 1 - 1
KaTHOHOB M aHHOHOB

7.2 | OGHapyeHHE OPraHuYeCKUX BEIIECTB 2 1 1
OTJENBHBIX KJIACCOB C MCITOJIb30BAaHHEM
Ka4eCTBEHHBIX peaKIUi
Hroro 108 57 51
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[Ipu peanuzamuu cojaepkaHusi 00I1Ie00pa30BaTEILHOTO Y4€OHOrO TpeameTa
«Xumus» B mpexaenax ocBoenus OIIOIT CIIO Ha 06a3e OCHOBHOI'O OOIIEro

oOpa3oBaHus ¢ MOydeHUEM cpenHero oomero oopazosanus (IIIICC3):

Buna yueOHoii padoThl O0bem yacon
O0beM 00pa3oBaTeIbHON MPOrpaMMbl 108
O0s3aTesIbHAsI Ay IUTOPHAs1 YueOHasi Harpy3Ka (Bcero) 108
B TOM YHCIIE:
JIEKIIUA 57
IIPAKTHUYECKUE 3aHATUS o1
na0opaTOpHbIE 3aHATUS VY4eOHbIM NJIaHOM
HE IIPEYCMOTPEHO
CamocTosTenpHas paboTa 00yJaronerocs Y4eOHBIM IIIaHOM
HE [IPelyCMOTPEHO
Koncynpranuu Y4eOHBIM IIJITAHOM
HE [IPelyCMOTPEHO
IIpome:xxyToyHasi arrecranus B popMme 1uddepeHIIHPOBAHHOIO 3a4eTa

7. YHEBHO-METOINUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIHHEYEHUE IMTPOI'PAMMBI YYEBHOI'O ITPEAMETA « XUMUSA»

7.1. Onucanue mamepuaibHO-MEXHUYUECKOU 0a3bl, HeEOOXO0UMOU 0N
ocyuiecmenenus 00pa3oeamenbHo20 npoyecca

. OcHaleHHOCTD cnenuajJbHbIX
Ne HaumeHoBaHMe cnielMaJIbHbIX IOMEIIEHUH U . .
. " noMenleHu i " noMeneHu i ISt
n/n NOMeLIEeHUH JJIs1 CAMOCTOSITe/IbHOI padoThl .
CaMoOCTOSATEJbHOH padoThl
Kabuner ecrtecTBO3HAHUS; ayIUTOPUS JUIA 1. Jlocka yueGnas
TpynmoBbIX W HWHAWBUAYAJTbHBIX KOHCYHBTaHHﬁ, 2. Pabouee mecTo IpenoaBaTes
TEKYLIEro KOHTPOJIA ¥ MPOMEKYTOUHOU aTTECTALIUH. 3. KoMILiekT yueOHOI Mebenu Ha 25 ygedl.
4. Harngaaele mocoous
414000,ACTan3HCKa$I OGJIE[CTB, T. ACTpaxaHL, 5. InaxaTsl TeMaTHUYECKHE
HaGepexnas 1 Mas,117, xopmyc Ne 1; arax 3, 6. MOOMIIBHBII DKPaH Ha ITATHBE
nomerenue Ne35 Lumien Master View 203x203 cm
7.MoOWIBHBIN MYJIbTUMEAUHHBIH
1 npoekrtop Panasonic PT-LC56E-000145
8.1Ikad BBHITSHKHONW XUMHUYECKHN
JIEMOHCTPALIMOHHBIH
9. CreHap!

10.[TpuGopsl, HaOOPBI IOCY/IHI,
nabopaTOPHBIX MPHHAIICKHOCTEH JIIIS
XMMHUYECKOT0 SKCIIEPUMEHTa, HA0OPHI
pEaKTHUBOB.

7.2. Pekomenoyemasn numepamypa (u3 gpedepanbHozo nepeyns)

@) OCHOGHAA yueOHan numepamypa:
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bmunog, JI. H. Xumus: yueonuk nis CITIO / JI. H. baunos, WU. JI. Tlepdunosa,
T. B. CokonoBa. — 2-e u3f., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 c. ISBN
978-5-8114-7904-7. — TexcT: 3neKTpoHHBIH // JlaHb: 37IEKTPOHHO-OMOIMOTEUHAS
cuctrema. — URL: https://e.lanbook.com/book/167183 (mara oOpaieHus:
14.10.2022). — PexxuM focTyma: Juisi aBTOPH3. ITOJIb30BaTEIICH.

0) oononnumenvHan yueonan 1umepamypa:

I'ycesa, E. B. Xumus g CIIO: yueOno-meronuueckoe nocooue / E. B. I'ycena,
M. P. Buranmmna, J{. Y. KynmukoBa. — Kazans: KHUTYVY, 2019. — 168 c. — ISBN
978-5-7882-2792-4. — TekcT: 37eKTpoHHBIN // JlaHb : 3JEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL: https://e.lanbook.com/book/196096 (mata oOparieHus:
14.10.2022). — Pexxum noctyma: sl aBTOPH3. MOJIb30BaTEIICH.

Yepuuxona, H. 0. XumMust B 10CTYyITHOM U3JI03KEHUU: yueOHOE TTOCOOUeE JIJIs CIIO
/ H. 1O. YepHukoBa. — 2-¢ uza., crep. — Cankr-IletepOypr: Jlans, 2022. — 316 ¢c. —
ISBN 978-5-8114-9500-9. — Tekct: osnektpoHHBIA // JlaHb: 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/195532 (nata
obOpamenus: 14.10.2022). — PexxuM qocTymna: AJjisi aBTOpU3. MOJIb30BATEIICH.

[lleBuunpina, JI. B. Xumus: yue6Hoe mocodue / JI. B. IlleBHunpina, A. H.
AmnapuaeB. — HoBocubupck: HI'TY, 2017. — 92 c. — ISBN 978-5-7782-3345-4. —
TekcT: snexkTponHblid // Jlanb: 35ekTpoHHO-OMOMMOTEeYHass cucrtema. — URL:
https://e.lanbook.com/book/118505 (mara oOpamenus: 14.10.2022). — Pexum
JIOCTyTA: JIJIsl aBTOPH3. TOJIH30BaTEICH.

8) nepeuens yueOHO-MemooudecKko2o obecneueHus:

1. O6 o6pazoBanuu B Poccuiickoit deneparuu: gpeaep. 3akon ot 29.12. 2012 Ne
273-03 (B pen. Denepanbubix 3akoHOB 0T 07.05.2013 Ne 99-03, ot 07.06.2013 No
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-D3, ot 03.02.2014 Ne 15-®3, ot 05.05.2014 Ne 84-D3, ot
27.05.2014 Ne 135-@3, o1 04.06.2014 Ne 148-D3, ¢ u3M., BHECEHHbIMU DeepaabHbIM
3akoHOM oT 04.06.2014 Ne 145-®3, B pea. ot 03.07.2016, c uzm. ot 19.12.2016.)

2. ®enepanbHbIl TOCYIAapCTBEHHBIM 00pa30BaTENbHBIN CTAaHIAPT CPEIHErO

oOmiero oOpa3oBaHus, YTBEPKIACHHBIM TpPHKa3oM MUHUCTEpPCTBA 0Opa30BaHUS U
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https://e.lanbook.com/book/167183
https://e.lanbook.com/book/196096
https://e.lanbook.com/book/195532
https://e.lanbook.com/book/118505

Hayku Poccuiickoit ®deneparuu ot 17 mas 2012 r. Ne 413 (3apeructpupoBaH
MunucrtepctBoM  toctuimu  Poccuiickoir  @epepauuu 7 wuioHs 2012 1.,
peructpannoHHblid Ne 24480).

3. Ilpukaz MuHucTepcTBa TmpocBenieHuss Poccuiickot d@eaepanuu OT
23.11.2022 Ne 1014 «O6 ytBepxkaeHun ¢eaepaibHONR 00pa3oBaTEIbHON MPOTPAMMBI
cpeanero oomiero oopazoanus» (3apeructpupoBad 22.12.2022 Ne 71763).

2) uHmepHem-pecypcol:

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

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

http://www.iprbookshop.ru/71462.html(JIabopatopHblii mpakTHKyM 1O 0OIIeiH
Y HEOPTaHUYECKOW XUMUH )

http://www.iprbookshop.ru/64399.html(Anroput™m pemieHus 3a1ad M0 XUMHH.
[IpakTukym.)

0) 271eKMPOHHO-0UOITUOMEUHbIE CUCEMDL:

1. http://www.iprbookshop.ru (OnexTpoHHO-OMOIMOTEYHBIC CHCTEMBI)

2.  DJEeKTpOHHO-OMOIMOTEeYHAs cucTema «IPRbooks»
(http://www.iprbookshop.ru/)

3. OO0pa3oBaTenbHO-N31aTEIbCKHIA LIEHTD «AxanemMusn»

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

8. OCOBEHHOCTHU OPTAHU3AIMU OBYYEHUS 110 YYEBHOMY
MNPEAMETY JJs1 UHBAJIM10OB U JIUL C OTPAHUYEHHbBIMHU
BO3MOXHOCTAMMU 310POBbS

Jlns  oOyyaromuxcsi M3 4YHCIa WHBAJIUAOB W JIMIl C OTPAaHUYCHHBIMHU
BO3MOYKHOCTSIMU 37I0POBbSI HA OCHOBAHUS MMCHbMEHHOTO 3asBJICHUS yU4e€OHBIN MTpeMeT
«XUMHS» peaTu3yeTcss € y4eTOM OCOOEHHOCTEH NCUXO(U3UYECKOTO pa3BUTHS,

HMHAUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 310POBbA.

9. KOHTPOJIb 1 ONEHKA PE3YJIBTATOB OCBOEHUMSA YYEBHOI'O
HPEIMETA
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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/

PesyabTaTsl Kon IIpoBepsiemble DopMbI U METOAbI KOHTPOJIS U
o0y4eHHUs pe3yJb yMeHHs U 3HAHUS OLleHKH
(IMYHOCTHBIE, TaTOB pe3yJIbTaTOB 00yUeHHs
npeJaMeTHbIE, Texymmit [IpomexxyTouHas
MeTanpeaAMeTHbIe) KOHTPOJIb aTTecrauus
JUYHOCHHbLE
YyBCTBO FOP/IOCTH JII | 3HaTh OCHOBHBIE Yemmuwiii onpoc | Jughghepenyuposa

Y YBOKEHUS K
HUCTOPHH H
JIOCTUIKECHHSIM
OTEYECTBCHHOM
XUMHYECKON
HayK{; XUMHYECKH
IrpaMOTHOE
IOBEJICHHUE B
npoeCCHOHATEHO
H IesITeIbHOCTH U B
OBITY TIpH
oOparnieHuu ¢
XAMHYECKAMU
BEIIECTBAMH,
MaTepuagaMu |
MPOIIECCaMHU;

3aKOHBI XUMUHU U
OTKPBITHS B XUMUH,
C/CJIaHHbIC
POCCUHCKUMH Y4EHBIMH-
XUMHUKaMU;

YBEPEHHOE M0JIb30BaHKE
XUMHYECKON
TEPMHUHOJIOTHEN U
CHMBOJIHKOM;
XUMHYECKH IPaMOTHOE
MOBEJICHUE B
npodeccnoHanbHOM
NESITEIBHOCTH U B OBITY
pu 0OpaIeHUH C
XUMUYECKUMHU
BEIIECTBAMH,
MarepuaiamMu u
polieccamu;

YMeHue ucnosib30BaTh
MPUOOPETEHHBIE 3HAHUS
TUTSE OOBSICHEHUST
XUMHYECKHX SIBIICHHM,
MIPOUCXOSTINX B
npupoe, ObITY U Ha
MIPOU3BO/ICTBE;

YMETh HMCIOJIb30BaTh
MIPUOOPETEHHBIE 3HAHUS
JUISL  9KOJIOTMUYECKH
TPAMOTHOTIO MTOBEECHUS
B OKpY’KaroIIEH cpene,
JUTSL OLIEHKY BITUSIHUS
XUMHUYECKOTO
3arps3HEHUs
OKpY>Karolleu cpebl Ha
OpraHu3M 4YeJIOBEKa U
JPYTHUE )KUBBIC
OpraHU3MBbI;

YMETh HCIOJIb30BaTh
MPUOOPETEHHBIE 3HAHUS
JUTSI IPUTOTOBIICHUS
pacTBOPOB 33JaHHOM
KOHIICHTPAIlUX B OBITY 1
Ha MPOU3BOJICTBE;

IIpaxkmuueckas
paboma
Tecmuposanue
Pegepam

HHbIU 3a4em
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TOTOBHOCTH K JI2 | Tlonumath CymHOCTh U | Peghepam
MPOJOJIKEHHUIO COLIMAJIbHYIO
o0pa3oBaHUs U 3HAYUMOCTH CBOEH
TTOBBIIICHHS Oynymiei npodeccuu,
KBaJIM(pUKAITIH B MPOSIBIISATH K HEH
n30paHHOM YCTONYMBBIN UHTEPEC;
npo¢eCcCHOHATBLHO CamocTosATeNnbHO
i IeSITeTbHOCTU U OTIpeeNsATh 3aauu
00BEKTUBHOE po¢heCCUOHATEHOTO U
OCO3HaHHUE POJIH JUYHOCTHOTO Pa3BUTHSA,
XUMHYECKHX 3aHUMAThHCS
KOMIIETEHIIH B camoo0pazoBaHuEM,
3TOM; OCO3HAHHO IJIAHUPOBATH
MOBBILLICHHE
KBaJIM(UKALHH.
yMEHHUE JI3 | YMeTh UCTIOIb30BaTh Pegepam
MCIIOJIb30BaTh JOCTHKEHUS npe3eHmayusl
JOCTUKECHUS COBpPEMEHHOM
COBPEMEHHOMN XUMHUYECKON HAYKH CO
XUMHUYECKON HayKU cBOEH
U XUMUYECKUX npodeccnoHaTbHOM
TEXHOJIOTHH JIJIst NEeSITeNIbHOCTBIO ISt
MTOBBIIICHUS MTOBBIIICHUS
COOCTBEHHOTO COOCTBEHHOTO
HMHTEJUICKTYaJTbHOT MHTEIUIEKTYaJIbHOTO
0 pa3BUTHUSA B pa3BUTHUSA;
BBIOpaHHOM
npodeccroHantbHO
H JIeITEeIbHOCTH,
MemanpeomMenHvlx:
WCIIOIH30BaHUE MI | paborath ¢ Ilpakmuueckas | /Jugpgpepenyuposa
Pa3IUYHBIX BUJIOB TEOPETUYECKUM paboma HHbLU 3a4em
MO3HABATEIbHON MAaTepHaIOM, Pegepam
NeSITEeNIbHOCTH U aHAJIM3UPOBATh, IeNath | Tecmupogarue
OCHOBHBIX BBIBOJIBI.
WMHTEJUIEKTYaTbHBIX MPUMEHSITh OCHOBHBIE
onepanun METO/IbI TO3HAHUSA
(mocTaHOBKHU (HabnroeHusI, HAYYHOTO
3a/1a4u, 9KCIIEPUMEHTA) ISt
dbopMynupoBaHUs W3YYECHUS Pa3IMUHbIX

TUIIOTE3, aHAJIN3a 1
CUHTE3A,
CpaBHCHUS,
00001IeHMS,
CHUCTEMaTHU3all1H,
BBISIBJIICHUS
MPUYUHHO-
CJICACTBEHHBIX
CBSI3EH, MMOKCKA
aHaJIOT OB,
(dbopMynupoBaHUs
BBIBOJIOB) JJIsI

CTOPOH XMMHNYCCKUX
00BEKTOB U MPOIECCOB,
C KOTOPbIMH BO3HUKACT
HE0OXOIMMOCTh CTal-
KHUBATHCSA B
npodeccroHanbHOM
chepe;

YMEHHUS JIeIaTh BBIBOJIBI,
YMCHUC BBIABIIATH
CYIIECTBEHHOE,
pa3BUTHE JOTHYECKOTO
MBILIUICHUS IPU paboTe
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pelieHus
IMOCTaBJICHHOM
3aa4H,
MIPUMEHCHHE
OCHOBHBIX METOJI0B
MO3HAHUSA
(HabmroieHus,
Hay4YHOTO
AKCIEPUMEHTA) JIst
M3y4YeHUS
Pa3IUYHBIX CTOPOH
XAMHUYECKHUX
00BEKTOB U
MPOIIECCOB, C
KOTOPBIMH
BO3HHUKAET
HEOOXOIMMOCTh
CTaJKUBATHCS B
PO eCCHOHAIBHO

i chepe;

C TEKCTaMH, OYKIIETOM,
HaOJIr01aTh 3a
BEILIECTBAMH, IPOBOAUTH
HCCIIEA0BATECIbCKHE
MpOLIeAYypPbl, Pa3BUBATH
MMO3HAaBaTEIbHBIN
WHTEpEC K MpEeAMETY U
MpouecCy NO3HAHUA.
yMEHUE
XapaKTepU30BaTh
SJIEMCHTHI I10 BX
MMOJIOXKCHHUIO B
[Tepuonnueckon
cucteme JI.11.
Meneneena.
OOBSACHATH 3aBUCUMOCTD
CBOICTB BEIICCTB OT UX
COCTaBa M CTPOCHUS,
MPUPOLY XUMHUECKOU
CBSI3U 3aBUCHMOCTD
CKOPOCTH XUMHYECKOU
pPEeaKINK U MOJ0KEHUE
XHUMHYECKOr0
paBHOBECHS OT
pa3IUYHBIX (DAKTOPOB;
YMETh ONPEIEIATh
BO3MO>KHOCTH
MIPOTEKAHUS
XUMHUYECKHUX
IIpEBpAIICHUN B
Pa3IMYHBIX YCIOBUSX U
OIICHKH MX IIOCJICIACTBHI
HCIIOJIb30BaHUE
a0OCTpaKTHOTO
MBIILICHUS,
MPOJIOKUTH Pa3BUTHE
XUMHUYECKOHN peuu,
oboramate ee
CJIOBApHBIN 3arac npu
YCTHBIX OTBETaxX U
ITPAMOTHOE BBITIOJIHEHHE
MIPU CaMOCTOSATEIbHBIX
3aJJaHUsX.

CBSI3BIBATh U3YYCHHBIN
Marepuai co CBOen
npodecCuoHATBHON
JESITCIIbHOCTHIO

HCIIOJIB30BaHUE
Pa3IUYHBIX
HWCTOYHUKOB I
MOJTy4YeHUs
XUMHYECKOH

M2

[IpoBouTH
CaMOCTOSTEIbHBIN
MMOMCK XUMHYESCKOU
uHpOpMaINU C
HCIIOJIb30BaHUEM

IIpakmuueckas
paboma
Pegepam
npe3eHmayus
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uHpopManuy,
yYMEHHE OLICHHUTH €€
JOCTOBEPHOCTD JJISt

Pa3IMYHBIX UCTOYHUKOB
(HAyYHO-TIOYJISIPHBIX
U3IaHUMH,

JOCTUKECHUS KOMITBIOTEPHBIX 0a3
XOPOIIUX JIAHHBIX, PECYPCOB
PE3yNbTaTOB B Wnrepuera);
npodeccrnoHaIbHO WCIIOJIb30BaTh
it cdepe; KOMITbIOTEpPHBIE
TEXHOJIOTUH IS
00paboTKH U mepeadn
XUMHYECKON
nH(pOpMaIUK U ee
MPEJCTaBICHUS B
pa3nuYHbIX (hopmMax.
Ocy1iecTBISITh TOUCK
nHpopManuu,
HEOOXOAUMOM ISt
3¢ GeKTUBHOTO
BBITIOJTHEHUS
npodeccnoHaTbHBIX
3a1a4
npeoMemHubIx:
c(hOpMHUPOBAHHOCT I1] | llonumars ponb XuMuu | Yemmuwiii onpoc | [Jughgpepenyuposa
b IIPEJICTABICHUN O B €CTECTBO3HAHHH, €€ Tecmuposanue | HHbll 3a4em
MECTE XUMHUH B CBSI3b C IPYTUMHU IIpakmuyeckasn
COBpPEMEHHOM €CTECTBEHHBIMU paboma
HAyYHOU KapTUHE HayKaMu, 3HAUCHHE B
MUpa; TOHUMaHUE KU3HU COBPEMEHHOTO
pOJIM XMMUU B oO1recTBa
dbopMupoBaHUH 3HaTh BaKHEHIINe
Kpyrosopa u BEIIECTBA M MAaTEPHAIIBI.
(GYHKIIMOHATTEHOM
TPaMOTHOCTH
YenoBeKa s
peteHws
MPAKTUYECKUX
3ajad;
BJIaJICHUE 112 | 3HaTb OCHOBHBIE 3aKOHBI | Yemuuiii onpoc Huppepenyup
OCHOBOIIOJIATAIOIIH XVMHU: CTEXHOMETpUSI, | Tecmuposanue | 08aHHblU 3auem
MU XUMHYECKUMU 3aKOH COXpaHEeHHS Ipaxmuueckas
TTOHATHSIMH, MAacchl BEIECTB, paboma
TEOPUSIMH, BIIQ/IETh
3aKOHAMH U OCHOBOIIOJIATAIO MU
3aKOHOMEPHOCTSIMHU XUMHYECKUMHU
; YBEpEHHOE MTOHATHSIMH, TEOPHUSIMH,
MOJIb30BaHKE 3aKOHAMH U
XUMHYECKON 3aKOHOMEPHOCTSIMU;
TEPMHUHOJIOTHEH U yYMETb Ha3bIBaTh:
CUMBOJIUKOM; M3yYeHHBIE BEIECTBA IO

TPUBUAIILHON WX
MEXKTYHAPOHON
HOMEHKJIATYpE;
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BJIaJICHUE 113 | ymeTb  BBINOJIHATH Ipaxmuuecrasn | Juppepenyuposa
OCHOBHBIMH XUMHYECKUI paboma HHbLU 3a4em
MeToAaMu 9KCIIEPUMEHT 110 Tecmuposanue
HAy4YHOTO pacrno3HaBaHUIO
MO3HAHMUS, BaXXHEHUIITHX
UCIOJIb3YEMBIMHU B HEOPraHUYECKUX U
XUMUU: OpraHUYECKUX
HaOII0/IeHUEM, COETMHEHU;
OMHICaHUEM,
U3MEpEeHHEM,
AKCIIEPUMEHTOM;
yYMEHHE
o0OpabaTsiBaTh,
OOBSCHATH
pe3yJIbTaThl
MIPOBEICHHBIX
OTIBITOB U JI€JIaTh
BBIBOJIBI;
TOTOBHOCTD U
CIOCOOHOCTh
MIPUMEHSITh METO/IbI
TTO3HAHUS TPU
pelieHnn
MPAKTUYECKUX
3azay;
c(hOpMUPOBAHHOCT 114 | Ymerb pemiaTth Ilpaxmuueckasa | Juppepenyuposa
b YMEHUS JaBaTh pacueTHbIE 3aJ1a4M 110 paboma HHbLIU 3a4em
KOJIMYECTBEHHBIC xumuueckuM popmynam | Tecmuposanue
OIICHKHU 1 Y YpaBHEHUSIM;
MIPOU3BOUTH HCII0JIb30BaTh
pacyeTsl 1o MPUOOpPETEHHBIE 3HAHUS
XUMUYECKUM Y yMEHUS B
dhopmynam u MPaKTUYECKOU
YpaBHEHUSIM; JEeSATEIbHOCTH 1
MOBCEIHEBHOMN KU3HHU:
BJIaJICHUE I15 | Ymenue 6e30macHoro Yemmuwiii onpoc
IIpaBUIaMu oOpartieHus ¢ roprounMu | I[lpakmuueckas
TEXHUKH Y TOKCUYHBIMHU paboma
0€30MacHOCTH NP BEILIECTBAMH U
WCII0b30BAHUH n1abopaTopHBIM
XUMHUYECKHAX 0o0opyioBaHuEM;
BEILIECTB;
c(hOpMUPOBAHHOCT 116 | YMeHue KpUTHIECKOM Yemuwi onpoc

b COOCTBEHHOM
TTO3UITUH TI0
OTHOIICHUIO K
XUMHUYECKOU
uHpopManuy,
MOJy4aeMoil U3
Pa3HbIX
HMCTOYHHUKOB.

OLIEHKH JIOCTOBEPHOCTH
XUMHYECKON
uHpopMaIuy,
MOCTYIAOIIEN U3
Pa3HbIX HCTOYHHUKOB.

Peghepam
npesenmayust
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Koa u
HaMMeHOBaHUe
(popmupyembIx
KOMIIeTeHIN i

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHUIIJINHBI

O01mue

JAucnunimHapHbie

OK 01. Beibupats
CIIOCOOBI peIICHUS
3a1a4
npodeccHoHATEHOM
JeSATEIIBHOCTH
IPUMEHHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTu Tpy0BOI0 BOCIUTAHMS:

- TOTOBHOCTD K TPY/AY, OCO3HAHUE IIEHHOCTH MacTepPCTBA,
Tpyaoooue;

- FOTOBHOCTH K aKTUBHOM JIATEILHOCTH TEXHOJIOTHYCCKOM
Y COIMAJIbHOW HAINPaBJIEHHOCTH, CIIOCOOHOCTH
WHUITUHPOBATH, INIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHSTh
TaKylo JAeSITeNbHOCTD;

- HHTEPEC K pa3InuHbIM cepam npodheccCuoHaTbHON
JIeITEIIbHOCTH,

Osgi1aieHHe YHHBEPCAJIbLHBIMH Y4eOHBIMH
NMO3HABATEJIbHBIMHU AeHCTBHAMM:

a) 0a30BbIe JJOTHYECKHE TeiiCTBHS:

- CaMOCTOSTEIFHO (POPMYJIUPOBATH U aKTyaJIM3UPOBATH
npo0JemMy, paccMaTpUBaTh €€ BCECTOPOHHE,;
- YCTaHABIIMBATh CYMIECTBEHHBIN MTPU3HAK WM OCHOBAHUS IS
CpaBHEHHUS, KIIacCU(PUKALUU U 000O0IICHNUS;
- OIPENENATh LEH eATEIbHOCTH, 3a/1aBaTh TapaMeTphl U
KPUTEPUU UX TOCTHIKEHUS;
- BBISIBIISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHS B
paccMaTpUBAEMBIX SBIICHUSX;
- BHOCUTH KOPPEKTHUBBI B JICATCIIBHOCTD, OICHHUBATH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OIICHHBATH PUCKH
MOCJIEACTBUN NeITEIbHOCTH,

- pa3BUBATh KPEATUBHOE MBIILJICHUE PU PEUICHUH
YKU3HEHHBIX TIPOo0IieM

- BJIQJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOPAs
BKJIIOUYAET: OCHOBOIIOJIAraoNINe MOHATHS (XUMHUYECKUN JIEMEHT,
aToM, 3JICKTPOHHAst 000JI04Ka aToMa, S-, P-, d-dJIEKTPOHHBIE
opOUTaIM aTOMOB, MOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULATEIBLHOCTD, CTETIEHb OKUCIICHUS, XMMUYECKasi
CB$I3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHbII
ckeseT, (yHKIMOHANIbHAS TPYIINa, paguKall, U30MepHs,
M30MEphI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH, YIJIE€BOIOPOIbI,
KHUCIIOPO/I- ¥ a30TCOIEPIKaIIe COSAMHEHUS, OMOJIOTUYECKH
AKTUBHBIC BelleCTBa (YIJIeBObI, JKUPBI, OETTIKH), MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHbBIE
COCIMHEHUS, KPUCTAILUTNYECKAs PEIIETKA, TUITBI XUMUUECKHUX
peakuuii (OKUCIUTENIbHO-BOCCTAHOBUTEIIbHBIE, K30~ U
SHIOTEPMUUYECKHE, PEAKIIMH HOHHOTO 0OMEHa), pacTBOD,
ANEKTPOJIUTHI, HEAIEKTPOIUTHI, JJIEKTPOIUTHUECKAS
JUCCOIMAIMs, OKUCIUTEINb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKON peakIiy, XUMHUUECKOEe PAaBHOBECHE), TEOPUU U
3aKOHBI (T€OpUs XMMHUECKOTO CTPOCHHSI OPraHUYeCKIX BEIIECTB
A.M. byrneposa, Teopust 3IEKTPOIUTHUECKON TUCCOLUALINH,
nepuoanueckuii 3akoH /.M. MenneneeBa, 3aK0OH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMHH,
(hakTonoruueckre CBEACHMs O CBOMCTBAX, COCTaBEe, MOJYYEHUU U
0€30MacHOM HCII0Ib30BAaHUH BaKHEHIIINX HEOPTaHUYECKUX U
OpPTaHMYECKUX BEIIECTB B OBITY U MPAKTUYECKON JEATEILHOCTH
YEJIOBEKa;




0) 0azoBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

- BIIQJICTh HaBBIKaMHU y4eOHO-UCCIIE0BATEIBCKON
MIPOEKTHOM JIeATETHbHOCTH, HABBIKAMHU Pa3peIIeHUs MpooIiem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTYyaJIM3UpOBaTh 33/1auy, BBIJIBUTATh THIIOTE3Y €€ PEIICHMS,
HaxOJIUTh apryMEHTHI JIJIS I0Ka3aTeIbCTBA CBOMX
YTBEP)KJICHHH, 3a1aBaTh TapaMeTPbl U KPUTEPHUH PEIICHUS;

- aHAJIM3UPOBATH TIOJYYSHHBIC B XOJIC PEIICHUS 3a1a4H
Pe3yNIbTAThI, KPUTHICCKH OIEHUBAThH MX JOCTOBEPHOCTD,
MPOTHO3UPOBATH H3MEHEHHUE B HOBBIX YCIIOBHSIX;

- YMETh NMEPEHOCUTH 3HAHUS B MTO3HABATEIIBHYIO U
MPAKTHUYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX
obnacreii;

- BBIJIBUTATh HOBBIC HJICH, ITPEJIaraTh OPUTrHHAIbHBIC
MOJIXOJTBI U PEIICHHUS;

- CIMIOCOOHOCTD UX UCIOJIB30BAHUS B MIO3HABATEIILHOM H
COLIMAIBHON MTPAKTHUKE

- YMETb BBISBIISITh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YYEHHBIX MOHATUN, TPUMEHSATH COOTBETCTBYIOIINE MTOHITHS
MIPU ONMMCAHUM CTPOEHUS U CBOMCTB HEOPTaHUYECKUX U
OpPraHWYECKUX BELECTB U UX MPEBPALLECHUN; BBIABIISTh
B3aUMOCBSI3b XUMUYECKUX 3HAHUU C IOHATUSAMU U
IPEICTABICHUSMU APYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETb UCIIOJIb30BATh HAMMEHOBAHUS XUMUYECKUX
COEMHEHHUI MEXIYHAPOIHOTO COK3a TEOPETUUECKON U
MPUKJIATHON XUMUHU U TPUBUAIBHBIC Ha3BAaHUS BAXKHEUIIINX
BEIIECTB (ITHJICH, alleTUJICH, TIUIEPHH, (eHOI, (OpMaTbICTH I,
YKCYCHAasi KHCJIOTA, TJIUIWH, YyrapHbIA ra3, YIiIeKUCIIbIN a3,
aMMUaK, raiieHasl U3BeCTh, HeralleHast U3BECThb, IUThEBasi COJla U
JPYTHX), COCTABIATH (DOPMYJIBI HEOPTaHUYECKUX U
OpPraHMYECKUX BEILECTB, YPABHEHUS XUMUYECKUX PEaKIUH,
OOBSCHATH UX CMBICH; OATBEPKIATh XapaKTePHbIE XUMHUYECKHE
CBOMCTBA BEIIIECTB COOTBETCTBYIOIIMMHU SKCIIEPUMEHTAMH 1
3aMUCSIMU YPABHEHUI XUMUYECKUX PEAKIINIA;

- YME€Tbh YCTaHABIUBATh NMPUHAJJIC)KHOCTh NU3yYEHHBIX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB K OMpPEICICHHBIM
KJIaccaM U TpylniaM COeIMHEHUH, XapaKTepru30BaTh UX COCTaB U
Ba)KHEUIIIME CBOMCTBA; ONPEACIATh BUABI XUMUYECKUX CBS3EH
(KoBaJIeHTHAas, HOHHAs, METAJUINYECKasi, BOJOPOIHAS), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIECTB; KIacCU(PUIIMPOBAThH
XUMHUYECKUE PEAKIINH;

- copMHUpOBATH TIPEACTABICHUS: O MATEPUATLHOM €IMHCTBE
MHpPa, 3aKOHOMEPHOCTSIX U MIO3HABAEMOCTH SIBJICHUH TIPUPOJIBI; O
MeCTe ¥ 3HAUCHUH XUMUHU B CHCTEME €CTECTBEHHBIX HAYK U €€
poiiu B 00eCrieueHnr yCTOMYNBOIO Pa3BUTHS YEJIOBEUECTBA: B
pelIeHnr mTpoOIeM YKOIOTUYECKOM, YHEPTETHUECKON U MUIIEBOM
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0€30M1aCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3/1aHUH HOBBIX
MaTepHaIOB, HOBBIX HCTOYHHUKOB YHEPTUH, B 00ECTICYCHUN
panMoHaIBFHOTO IPUPOAOIOIB30BAHMUS, B (POPMUPOBAHUH
MUPOBO33pEHUs U 00IIEH KyJIbTYphI UeJIOBEKa, a TAKKE
9KOJIOTHYECKH 000CHOBAHHOTO OTHOILIEHUSI K CBOEMY 3/I0POBBIO
U TIPUPOJTHOM Cpelie;

- BJIaJICTh CUCTEMOM XUMHUECKHUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAratolI1e MOHATHS (JOTOJIHUTEIBHO K
CUCTEME MOHATHI 0a30BOT0 YPOBHS) - U30TOIIbI, OCHOBHOE U
BO30YXJCHHOE COCTOSIHME aTOMa, THOPUAU3AIHS AaTOMHBIX
opoOuraneit, xummueckas cBsa3b ("I " u ", KpaTHBIE CBS3N),
MOJISIpHasi KOHLIEHTpALHs, CTPYKTypHas (hopMyIia, U30Mepus
(cTpykTypHas, reoMeTprueckas (IUC-TpaHC-U30MEPHs), TUIIBI
XUMHUYECKHUX PeaKinii (roMo- U TeTepOreHHbIe, 00paTUMBbIE U
He0oOpaTUMEIE), paCTBOPHI (MICTUHHBIE, TUCIIEPCHBIC CUCTEMBI),
KPUCTAJJIOTUAPATHI, CTENEHb TUCCOLUALIUY, dJIEKTPOIIN3,
KPEKUHT, pu()OPMUHT); TEOPUH U 3aKOHBI, 3aKOHOMEPHOCTH,
MHPOBO33PEHUYECKNE 3HAHUS, JIeXkKalllie B OCHOBE TOHUMaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKHX SBJICHHM,
COBPEMEHHBIE ITPE/ICTABIEHUS O CTPOCHUH BELLIECTBA HA
aTOMHOM, MOJICKYJISIPHOM U HaIMOJICKYJISIPHOM YPOBHSIX;
MPEJICTaBICHUS O MEXaHU3MAaX XUMUYECKUX PEaKIUH,
TEPMOAMHAMHYECKHUX ¥ KHHETHUECKHUX 3aKOHOMEPHOCTAX MX
MPOTEKAHUS, 0 XUMHUUYECKOM PAaBHOBECHUH, TUCIIEPCHBIX
CUCTeMax, (paKTOJIOTUYECKUE CBEIEHUS O CBOMCTBAX, COCTABE,
MOJIy4eHUHU U 0€30M1acCHOM HCIOJIb30BAHUN BaXKHEHIIINX
HEOPTraHUYECKUX U OPTaHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JAESITEbHOCTH YeIOBEeKa; OOIINX HAyUHBIX
MPUHIIMIIAX XUMUYECKOTO MMPOU3BO/ICTBA (Ha IpUMeEpe
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MPOU3BO/ICTBA CEPHOM KUCIIOTHI, aMMHaKa, METaHOJIa,
nepepaboTku HeTH);

- YMCTh IMPOBOAUTD PACUYCTHI 10 XUMHUYCCKUM (bOpMyJIaM u
YpaBHEHUSM XUMHUYECKHUX PEAKIIUN C UCIIOJIb30BAaHUEM
(bU3MYeCKUX BEIUYHH (Macchl, 00beMa ra30B, KOJIMYECTBA
BEIIECTBA), XapaKTEPU3YIOIIUX BEIIECTBA C KOJIUYECTBECHHON
CTOPOHBI: PaCUYEThI 110 HAXOKICHUIO XUMUYECKON (HhOPMYJIBI
BEII[ECTBA; pacyeThl MacChl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOJIYKTA PEAKIUU, €CIN OJJHO M3 UCXOIHBIX BEIIECTB JIAHO B
BH/JIC PACTBOpA C ONPEIEIECHHON MaCCOBOU J10JIEH
PacTBOPEHHOTO BEIIECTBA WIIU JTAHO B U30BITKE (MIMEET
MIPUMECH ); PacueThl MAaCCOBOM MJIM 0ObEMHOM JIOJIM BBIX0]1a
IPOAYKTa PeaKkIuu; pacyeThl TeroBoro 3¢ dexra peakuui,
00BEMHBIX OTHOIIICHUH Ta30B;

- YMETh BBIABIIATH XapaKTepHbIe MPU3HAKU U B3aUMOCBS3b
HU3YUYCHHBIX HOH?ITI/IfI, NPUMCHATHE COOTBCTCTBYIOIIUC ITOHATUA
IIpY ONMCAHUM CTPOEHUS U CBOMCTB HEOPTaHWYECKHUX U
OpPTraHN4YC€CKUX BCIICCTB U UX HpGBp&HIGHHfI; BBIABIISATH
B3aHMOCBS3b XUMUYECKUX 3HAHUU C ITOHITHUSIMU U
MPECTaBICHUSIMH JPYTUX IPEIMETOB I 00Jiee OCO3HAHHOTO
MOHUMAaHUA U O0BSICHEHHSI CYIIIHOCTH MaTepPHAIbHOTO €IMHCTBA
MUPA; UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS IS
O00BSICHEHUS U IPOTHO3UPOBAHUS SIBJICHHM, UMEIOITIX
€CTECTBEHHOHAYYHYIO IPUPOAY;

- YMCTb HCII0JIb30BAaTh HAMMCHOBAHUA XUMHWYCCKUX
COEMHEHHNI MEXyHAPOIHOTO COK3a TEOPETUUECKON U
HpI/IKJIa}IHOfl XUMHHU U TPUBUAJIBHBIC Ha3BaHUA BEIICCTB,
OTHOCAIINXCA K U3YYCHHBIM KJIaCCaM OpTraHUYCCKUX U
HEOPraHUYECKUX COEAMHEHUH; UCIIOJIb30BATh XUMUYECKYIO

27




CUMBOIIUKY JIJISl COCTaBJICHUS POPMYT HEOPraHUIECKUX
BEILIECTB, MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX,
COKpAIIICHHBIX M CKEJIETHBIX) (POPMYIT OpraHU4YEeCKUX BEIIECTB;
COCTaBJISITh YPaBHEHUSI XUMUYECKUX PEAKIUN U PaCKPbIBATh UX
CYLIHOCTb: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIui
MOCPEICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca ITUX
peakuuii; peakiuii HOHHOro 0OMeHa IMyTeM COCTaBICHUS MX
MOJIHBIX M COKPAIIIEHHBIX HOHHBIX YPABHEHU; peaKIuii
TUAPOIN3a, PEAKIIMNA KOMILIEKCO0Opa3oBaHus (Ha mpumepe
TUAPOKCOKOMITIEKCOB IIMHKA U AJTFOMUHUS ); TOATBEPKIATh
XapaKTepHbIE XUMHUYECKHUE CBOMCTBA BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aITUCSIMU YPaBHEHHIA
XUMHYECKHUX PEaKIIHii;

- YMETh Kiaccu(puuupoBaTh HEOPraHUIECKHUE U
OpraHMYECKHe BEIIECTBA U XMMHUECKHUE PEaKIIIH,
CaMOCTOSTENILHO BEIOMPATh OCHOBAHUS U KPUTEPUU JJIS
KJIACCU(PUKAIINH U3y4aeMbIX XUMHUYECKHUX 0OHEKTOB;
XapaKTePU30BaTh COCTAB U BaXKHEUIIINE CBOMCTBA BEUIECTB,
MIPUHAJYISKAIIUX K OMPEICTICHHBIM KJIaccaMm | rpyImnam
COEIMHEHUH (IIPOCThIE BEIIECTBA, OKCU/IbI, TUAPOKCHIBI, COJIH;
YTIEBOIOPObI, MPOCTHIE 3(PUPHI, CIUPTHI, PEHOBI, aTbIACTUIH,
KETOHBI, KAPOOHOBBIE KUCIIOTHI, CIIOKHBIE dPHUPHI, KUPBHI,
yTJEBO/IbI, AMUHBI, AMUHOKHUCIIOTHI, OTIKU); TPUMEHSTh 3HAHUS
0 COCTaBE€ M CBOMCTBAX BEILECTB ISl IKCIIEPUMEHTAIbHOMN
MIPOBEPKHU THUMOTE3 OTHOCUTEIHLHO 3aKOHOMEPHOCTEH MPOTEKAHUS
XUMUYECKUX PEaKIIUi U TPOTHO3UPOBAHUS BOZMOKHOCTEHN MX
OCYILIECTBIICHHUS;

- YMETb MOATBEPKIaTh Ha KOHKPETHBIX MPUMEPax XapaKTep
3aBUCHMOCTH PEaKIIMOHHOW CITOCOOHOCTH OPTaHUYECKUX
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COEAMHEHUI OT KPaTHOCTH U TUIA KoBaJieHTHOM cBsizu ("T " u
""), B3aMMHOTO BJIMSIHMSI aTOMOB U I'PYIIII aTOMOB B MOJIEKYJaxX; a
TaKXe 0T 0COOCHHOCTEH peann3aliy pa3InyHbIX MEXaHH3MOB
IPOTEKaHUS PEeaKLnii;

- YMETh XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB (B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUM) U MOHOB XUMHUYECKUX
aneMeHToB 1 - 4 nepuoaos llepuoanyeckoii cuctemsr .M.
MenzeneeBa 1 UX BaJI€HTHbBIE BO3MOXKHOCTHU, UCTIONb3YsI
d-aneKTpoHHbIE" OpOUTANIN, SHEPTETHYCCKUE

nonsitus "'s”, "p",
YPOBHH; OOBSICHATH 3aKOHOMEPHOCTH NU3MEHEHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB M 00pa3yeMbIX HMH COSIMHEHUH TI0
nepuoaaM U rpyIram;

OK 02.
Ucnonb3oBarb
COBpPEMEHHBIC
CpezacTBa MOUCKa,
aHaIM3a u
WHTEPIpETaINN
uHpOpMaLUU U
MH(pOPMalLMOHHBIE
TEXHOJIOTUH IS
BBHITIOJTHEHUS 3a/1a4
npo¢eCcCHOHAITBHON
JeSTEeITbHOCTH

B 00,1acTHLIEHHOCTH HAYYHOI'0 MO3HAHUSL:

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

- COBEPILIEHCTBOBAHUE A3BIKOBOW U YUTATEIbCKOM
KYJIBTYPBI KaK CPEACTBA B3aUMOJICHCTBUS MEXTYy JTFOIbMU U
MO3HAHUS MHPA;

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

OBiaieHHe YHHBEPCAJIbLHBIMH Y4e0HBIMH
IMO3HABAaTCJIbHBIMU HeﬁCTBHHMHZ

B) padorta ¢ nHdopManmeii:

- YMETh IJIAHUPOBATH U BBIMOIHITh XUMUYECKHIA
9KCIIEPUMEHT (IIPEBPAILCHUSI OPraHUUYECKHUX BEIIECTB IIPU
HarpeBaHuu, MOJyYeHHE STUIICHA U U3y4EHUE er0 CBOMCTB,
KaueCTBEHHbIE PEAKI[MH Ha aJlbJIETH/Ibl, KpaxMaJl, YKCYCHYIO
KHCJIOTY; IeHaTypalus OEJIKOB IPU HarpeBaHUU, [IBETHbIE
peakiu O€IKOB; MPOBOAUTH PEAKIIUHM HOHHOTO OOMEHa,
OIIPEACIIATh CPELY BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUN
Ha cynbQaT-, KapOOHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHUS;
pemaTh 3KCepuMEHTaNIbHBIE 3a/1a4u 10 TeMaM "Metabl" 1
"Hemeranbl") B COOTBETCTBUH C IPABUIAMU TEXHUKHU
0€30MMacHOCTH NP OOpaIeHUH C BEIIECTBAMU U J1a00paTOPHBIM
00opy/i0BaHUEM; TIPEJCTABIISTH PE3YJIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hOpMeE 3aMKucH ypaBHEHUN COOTBETCTBYIOLIUX
peakuuii 1 GopMyIMPOBATH BBIBOBI HA OCHOBE 3TUX
pe3yJIbTaTOB;
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- BJIaJICTh HaBbIKAaMH MOJyYeHUs HHPOPMALIUU U3
MCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISATh
IIOMCK, aHAJIN3, CHCTEMATU3aLIMI0 U UHTEPIIPETALINIO
MH(GOPMAaLIMU Pa3IMYHBIX BUJOB U (JOPM IIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (OpMATaX C YIETOM
Ha3HauyeHUs UH(QOpPMAIMK U 1IeJICBON ayAUTOPUH, BEIOHpast
ONTUMAJIbHYIO (POPMY IIPEICTABICHUS U BU3YATIU3ALNH;

- OLICHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH UH(POPMAIIUH,
€€ COOTBETCTBHE ITPABOBBIM U MOPAJIbHO-3TUYECKUM HOpMaM;

- MCII0JIb30BATh CPeICTBA UH(OPMALIMOHHBIX U
KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHHKATHBHBIX U OPraHU3allMOHHBIX 33714 C
co0uIro/IeHreM TpeOOBaHUI 3PrOHOMMKH, TEXHUKU
0€30I1aCHOCTH, TUTHEHBI, pecypcocOepesKeH s, IPaBOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

- BJIaIETh HaBbIKAMU PACIIO3HABAHUS U 3aIUThI
uH(popMaluu, HHPOPMAIIMOHHON 0€30MacHOCTH JIMYHOCTH,

- YMETh aHATU3UPOBATh XUMUYECKYIO0 HH(POPMALIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MacCOBOU
uHpopmanuu, cetb IHTEepHET U Apyrue);

- BJIZICTh OCHOBHBIMU METOZAMH Hay4YHOT'O IIO3HAHHUS
BEILECTB U XMMHUYECKHX sIBJICHUH (HaOroieHue, u3MepeHue,
9KCHEPUMEHT, MOJIETUPOBaHUE);

- YMETbh IPOBOJUTH PAcUEThl 10 XUMHUUECKUM (OpMyJiaM U
YPaBHEHUSAM XUMHUYECKUX PEAKLUN C UCTIOIb30BAaHUEM
(U3NYECKUX BETUYMH, XapaKTEePU3YIOIINX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJIbHbIE
YCIIOBHsI) Ta30B, KOJIMUYECTBA BEIIECTBA; HUCII0JIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS IS IIPUHATUS PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYyalUsX, CBA3aHHBIX C BELIECTBAMHU
Y X IPUMEHEHUEM;

- YMETb CAaMOCTOATEIBHO MIJIAHUPOBATh U IPOBOJUTH
XUMHUUYECKUH SKCIIEPUMEHT (TIOJy4eHHE U U3YYEeHHUE CBOICTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB, KAUECTBEHHbIE
peaKuuu yriIeBOJOPOI0B PAa3INYHBIX KIACCOB U
KHCIIOPOACOAEPKAIUX OPraHUYECKUX BELIECTB, PEIICHUE
9KCIIEPUMEHTAIBHBIX 33a4 110 PACIIO3HABAHUIO HEOPTraHUYECKUX
Y OpPraHMYEeCKUX BEIECTB) C COOIOACHNEM MpaBMIl 6€30I1aCHOT0
oOpallleHus C BeleCTBaMU U JJa0OpaTOPHBIM 000PYyI0BaHUEM,
(bopMyIMpOBATH 1IENTU UCCIIEI0BAHNUS, IPEIOCTABIATH B
pa3nuyHOi popMe pe3ynbTaThl IKCIIEPUMEHTA, AaHAIU3UPOBATH U
OLICHUBATh UX JIOCTOBEPHOCTH;

- YMETh OCYILECTBIIATH LIEJICHANIPABICHHBIN TTOUCK
XUMHYECKON MHPOPMAIUH B pa3IMYHbIX UCTOUHUKAX (Hay4Has
1 y4eOHO-Hay4Has JINTepaTypa, CPeACTBa MaCCOBOM
uHpopManuu, cetb IHTepHET U Jpyrue), KpUTUIECKU
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aHATM3UPOBATh XUMHUYECKYIO0 HH(POPMAILINIO, TIepepadbaThiBaTh ee
Y MCTIOJIb30BaTh B COOTBETCTBUU C ITOCTABICHHON y4eOHOM
3ajaveit;

- BJIaJIETh CUCTEMOM 3HAHHUI O METOJAaX HAyYHOT'O ITO3HAHUS
SIBJICHUH TIPUPO/BI, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX U
YMEHUSIMU NIPUMEHATh 3T 3HAHUS IIPU SKCIEPUMEHTAIBHOM
UCCJIEJIOBAHUH BEILIECTB U JUIsl OOBSICHEHUS XUMHUECKUX
SIBJIEHUM, UMEIOIINX MECTO B IPUPOJIE MPAKTUYECKOMN
JESITEJIbHOCTH YE€JIOBEKA U B IOBCEIHEBHOM JKU3HH;

OK 04.
DddexTuBHO
B3aUMOJICHCTBOBATh U
paborarth B
KOJUJICKTUBE U
KOMaH1e

- FOTOBHOCTb K CAaMOPAa3BUTHIO, CAMOCTOATEILHOCTU U
CaMOOIIPEIEIICHHUIO;

-OBJIaJICHUE HaBbIKaMU y4eOHO-HCCIIE10BATENbCKOM,
IIPOEKTHOM U COLIMAIIBHON JEATEIBHOCTH;

Osgi1aieHHe YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMHA
NeHCTBUAMM:

') COBMECTHAasI 1eITeIbHOCTD!

- IOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHIHON U
UHAUBUAYaJIbHON paboThI;

- IPUHUMATD LI€JTM COBMECTHOM JESATEIIbHOCTH,
OpPraHM30BBIBATH U KOOPAMHUPOBATH JEHCTBUS II0 €€
JIOCTHKEHUIO: COCTABIIATH IUIAH IEHCTBUMN, PaCIIPENEIISTh
POJIM C Y4ETOM MHEHHH yYaCTHUKOB OOCYX/aTh Pe3yJIbTaThl
COBMECTHOH paboTBhI;

- KOOPJIMHUPOBATH U BBINOJIHATH pabOTy B YCIOBUSX
pealbHOT0, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICUCTBHS,

- OCYUIECTBJIATH TO3UTUBHOE CTPATETUUYECKOE NTOBE/ICHNE
B PA3JIMUHBIX CUTYaLUIX, IPOSBIATH TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIUATHBHBIM

- YMETh IUIaHUPOBATh U BBHITOTHATH XUMHUYECKHUHA
9KCIIEPUMEHT (IIPEBPAICHHS] OPTaHUYECKHUX BEIIECTB MPU
HarpeBaHUU, MOTYYCHHUE dTHIIEHA U U3yYEHHE €rO CBOICTB,
KayeCTBEHHbIE PEaKIIMH Ha aJIbJIETU/IbI, KpaxMall, YKCYCHYIO
KUCJIOTY; IeHaTypalus OeJIKOB MpU HarpEeBaHUU, LIBETHHIE
peakuu OeTKOB; MPOBOANUTH PEAKIIUN HOHHOTO OOMEHa,
OTIpEeEIIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLIUU
Ha cynbdart-, KapOOHAT- U XJIOPU/I-aHUOHBI, HA KATUOH aMMOHMUSI;
pemiaTh dKCIepuMEeHTaIbHbIC 3a7aun 1Mo TemaM "MeTaisl" u
"Hemeransnsl") B COOTBETCTBUM C IPABUIIAMU TEXHUKH
6€30MacHOCTH ITpU OOPALIEHNUH C BELIECTBAMH U J1a00paTOPHBIM
000pyI0BaHUEM; MTPEJICTABIIATH PE3YJIbTaThl XUMHUECKOTO
HKCHEpUMEHTa B (JOPMeE 3aIIUCH YPAaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpOBaTh BHIBOJBI HA OCHOBE 3TUX
Pe3yJIbTaTOB;

-YMETh CaMOCTOSITENIbHO IJIAHUPOBAThH U MPOBOJIUTH
XUMHYECKUH SKCIIEPUMEHT (TI0JydeHHe U U3YYeHHUE CBOICTB
HEOPraHMYECKUX M OPraHMYeCKHUX BEIIECTB, KAYECTBEHHbBIE
peakuuu yriieBOAOPOI0B Pa3INnYHbIX KJIACCOB U
KHCJIOPOJICOAEPKAIMX OPraHNYECKUX BELIECTB, PEIICHUE
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OBiaieHUe YHHBEPCAJbLHBIMH PeryJasiTHBHbIMU
AeCTBUAMMU:

1) IPUHSATHE ce0sl U APYTUX JIIOIei:

- IPUHUMATh MOTHUBBI U apTyMEHTHI IPYTUX JIFOAEH NpU
aHaJIN3€ PE3YNbTATOB JIEATEIbHOCTH;

- IPYU3HABaTh CBOE IIPABO U MPABO APYIUX JIFOJIEH Ha
OIIINOKH;

- pa3BUBAThH CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIIUU
JIPYroro 4eoBeKa;

IKCIIEPUMEHTAIIBHBIX 33]a4 [0 PACIIO3HABAHUIO HEOPTaHUUECKUX
Y OPTaHMYECKUX BEIIECTB) C COOIIOICHUEM MPaBUI 0€3011aCHOTO
oOpalIeHus ¢ BeleCTBaMU 1 Ta0OpaTOPHBIM 000PYyI0BaHHUEM,
(hopMyIIHPOBATH 1IEITU HCCIICIOBAHUS, IPEIOCTABIISATH B
pa3MyHON opMe pe3yNbTaThl IKCIIEPUMEHTA, aHATM3UPOBATh
OLICHUBATh UX JJOCTOBEPHOCTb;

OK 07.
CoielicTBOBAaTh
COXPaHEHHUIO
OKpY>KaroIen cpessl,
pecypcocOepexeHuIo,
MPUMEHSTH 3HaHUS 00
W3MCHCHHU KIIUMaTa,
TIPUHITHAITHI
OEpEKITUBOTO
MIPOU3BO/ICTBA,
3G HEKTUBHO
JECTBOBATH B
Ype3BBIYANHBIX
CUTYaIUsIX

B o0Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUSA:

- ¢hOpMHUPOBAHHOCTH IKOJIOTUYECKON KYIbTYPHI,
MNOHUMaHUE BIIMSHUS COLMATIBbHO-3KOHOMUYECKHUX MPOLECCOB
Ha COCTOSIHME MPUPOJIHON U COLIMAIBHOM Cpeibl, OCO3HAHUE
I00aBHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM;

- INIAHUPOBAHUE U OCYLIECTBICHUE ICVCTBUM B
OKpYKaloIlleH cpesie Ha OCHOBE 3HAHUS LIEJI€N YCTOMYHBOTO
pa3BUTHUS YEIOBEYECTBA;

AKTHUBHOE HENPUATHE IEHCTBUM, IPUHOCAIINX BPE.
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUATHBIE
HKOJIOTUYECKUE MTOCIEACTBUSA IIPEAINPUHUMAEMBIX IEUCTBUH,
[Ipe0TBpallaTh UX;

- paCLIMPEHUE OIBITA AEATEIBHOCTU SKOJIOTUYECKON
HaIlpaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKAMH Y4€OHO-HUCCIIEe10BATEIbCKOM,
MPOEKTHOM U COLIMAIbHOM JEATEIbHOCTH;

- chopmupoBaTh MPEACTABICHUS: O XUMUICCKON
COCTaBJISIONICH €CTeCTBEHHOHAYYHON KapTUHBI MHUPA, POJIU
XUMUH B IIO3HAHKUHM SIBJICHUH TIPUPOJIBI, B (HOPMUPOBAHUHT
MBIIUICHUS U KYJIBTYpPbI IMYHOCTH, €€ (DYHKIIMOHATLHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl peIISHUS MTPAKTUUECKHUX 3a/1a4
Y DKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHHUS K CBOEMY
3JI0POBBIO U TIPUPOTHOM Cpeie;

- YME€Tb COOJIIOaTh MPaBHIa SKOJIOTUUECKH
1enecoo0pa3Horo MoBeJACHUs B ObITY U TPYIOBOM JESATEIbHOCTH
B IIEJISIX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH
MPUPOJIHOM CPE/Ibl; YUYUTHIBATH OTMIACHOCTH BO3/IEUCTBUS Ha
YKUBBIE OpPTaHU3MBbI OMPEICTICHHBIX BEIIECTB, TOHUMAas CMbICI
MoKa3aTelst MPeAeTbHON JOMYCTUMON KOHIICHTPAIIHH;

- YMETh MPOTHO3UPOBATH, AHAIM3UPOBATH U OIICHUBATH C
MO3HUIMI DKOJOrHYeCKO 0€30MaCHOCTH ITOCIEACTBHS OBITOBOH U
MIPOM3BOJICTBEHHOM JEATEIHPHOCTH YEIOBEKA, CBA3aHHOM C
nepepaboTKON BEIIECTB; UCIIOIB30BATh MOJyUYE€HHbBIE 3HAHUS JIJIS
MIPUHSATHS TPAMOTHBIX PEHICHUH MPOOJIeM B CUTYalIUSX,
CBSI3aHHBIX C XUMUEH;
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- YMETb OCO3HABATh OITACHOCTb BO3/ICHCTBHS HA JKUBBIC
OpraHU3Mbl OIIPENIEICHHBIX BEIIECTB, IOHUMast CMBICI
II0KAa3aTels MPeIeIbHOM T0IyCTUMOW KOHIICHTPALUH, U
HOSACHATH Ha IpUMepax cocoObl yMEHBUICHUS U

MMpEAOTBpAICHUA UX BPEAHOT'O BOSI[GﬁCTBPIH Ha OpraHusm
YCJIO0BCKa.
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