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PaccMoTpeHo U coriaacoBaHO IUKJIOBOM KOMUCCHEN T'yMaHUTAPHBIX U COLIMATbHBIX
JTUCIUTUIHH.
[Tpotokon Ne 2 ot «06» centsiops 2023 r.

Pabouas mporpamma 06111€00pa30BaTENbHON AUCHUIUIMHBI « XUMHS» pa3paboTaHa
s crneruanbHocTH 09.02.01 KoMnbroTepHBIE CHUCTEMBI M KOMIUIEKCHI Ha OCHOBE
®deepadbHOTO TOCYJApPCTBEHHOTO 00pa30BATENILHOTO CTaHJApTa CPEAHEro OOIIEero
oOpa3oBaHMsI C Y4Ye€TOM TNpUMEpHOM pabouell mporpammbl 00IIE00pPa30BATEIHHOM
TUCIUIUIMHBL  «XUMHUS» Uil TpodecCUOHATBHBIX 00pa30BaTENbHBIX OpraHu3alui
yrBepxkaeHHoi ®I'BOY JII10 UPTIO (yrepxnaen [Ipukazom Munnpocsenienus Poccun
ot 25.05.2022 Ne 362).

Opranuzanus pazpadotunk: [lonurexunyeckuii kosemxk JIFAY



1. TACHOPT PABOYEN MPOI'PAMMBI YYEFHOM JUCIUILIAHBI

Ob.12 Xumust

1.1. O6s1acTh NPUMEHEHUSI TPOrPAMMBI Y4eOHOM AUCIUIIIMHBI

PabGouass mporpamma y4ueOHOW AMCHMIUIMHBI (Jajiee — pabodas mporpaMma)
ABJISIETCSI YacCTbIO OCBOEHUSI IMPOrpaMM IOATOTOBKH CIIELHAIMCTOB CPEAHEr0 3BEHA
(manee IIIICC3) B cootBeTcTBHH ¢ PI'OC CIIO P® u ITIOOII CIIO ans cnenyaibHOCTH

09.02.01 KoMnproTEpHBIE CUCTEMBI ¥ KOMILJICKCHI

PabGouass mporpamma ydeOHOM muctiumiiabel OJ[b.12 Xumus MoxkeT OBITh
ucrnoyib3oBaHa no crneunanbHocTsIM CIIO Ha ©6a3e cpenHero (MOJHOrO) OOIIErO
oOpa3oBaHusi, B JIOMOJHUTEILHOM TIpO(eccHOHaTbHOM OOpa30BaHMM B paMKax
peanu3anuu IporpaMm NepenoroToBKu kaapos B yupexaenusx CII1O.

1.2. Hesaun 1 3a1a4u y4eOHO JUCUUILINHBI, TPEOOBAHUS K pPe3yabTaTam
OCBOCHUS YUEOHOM TUCHUTIIHHBI

Conepkanue mporpaMMbl 00II€00Pa30BATEIBHON TUCHUIUIMHBL  « XHAMUS)
HaIpPaBJIEHO Ha JOCTUKEHUE CIIECTYIOUIEH 1IeNIH:
dopMHUpOBaHUE y CTYACHTOB TMPEACTABICHUS O XMMHYECKOW COCTaBJISIONICH
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PELIICHUN B KU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYaIIUSX, OTBETCTBEHHOTO MTOBEICHUS B IPUPOJIHOM CpEIE.

3aaun 0OCBOEHUs 00111€00pa30BaTEIbHON JUCUUIIINHBI « XUMUS»:

— copMupoBaTh MOHMMAHHUE 3aKOHOMEPHOCTEH NPOTEKAHUS XHMHUYECKUX
IPOLIECCOB M SIBJIEHUW B OKPYXAarOUIEH Cpele, LEIOCTHOM HAay4YHOM KapTHHBI
MUPa, B3aHMOCBS3M 1 B3aMMO3aBUCUMOCTH €CTECTBCHHBIX HAYK;

— pa3BUTh YMEHHUS COCTABJIATH (POPMYJbl HEOPTaHUYECKHMX W OPTaHUYECKHX
BEIIECTB, YpaBHEHUS XHMHUYECKUX PEAKIH, OOBICHATH WX CMBICI,
UHTEPIIPETUPOBATH PE3YIbTAThl XUMHUUECKUX IKCIIEPUMEHTOB,

— chopMupoBaTh  HaBBIKM  MPOBEACHUS  MPOCTEUIINX  XUMHUYECKHX
HKCIIEPUMEHTAJIbHBIX HCCIAEAOBaHUI C COOJIOJEHHMEM IMpaBui 0e30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

— Ppa3BUTh YMEHHUS MCIOJIb30BaTh MH(POpPMALMIO XUMHUYECKOTO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB,;

— copMupoBaTh YMEHUSI IPOTHO3UPOBATH MOCIEACTBHSI CBOEH JESTEILHOCTH U
XUMHUYECKHUX MPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOLIECCOB,;

— copMupoBaTh MOHUMAHHE 3HAYMMOCTU JOCTHKEHUN XMMHUYECKON HAyKu U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATILHON U IPOU3BOACTBEHHOM cep.

Pe3ynpTaTel 0OyYeHHS OpPHEHTHPOBAHBI Ha IOJYYCHUE KOMIICTCHIIMHM IS
MoCJIeyIOIIeH MpodeCcCHOHANIBHON JACATEIBHOCTH KaK B paMKax JaHHOW MPEIMETHON
00JlacTH, TaK U B CMEXKHBIX ¢ Hell oOsacTsax. OHM BKIIOYAOT B CeOS pe3yibTaThl
ocBoeHHUsI 001Ieo0opazoBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha
ocuore PI'OC COO:



— YMEHHE COCTaBIISITh XMMHUYECKHE (POPMYJIbl COSAMHEHUN B COOTBETCTBUU CO
CTEIIEHBI0 OKHUCJICHUSA XMMHUYECKUX DJJIEMEHTOB, HUCXOAS W3 BAJIEHTHOCTU U
IEKTPOOTPULIATEIILHOCTH;

— YMEHHE XapaKTEepU30BaTh XUMHUUYECKHUE DJJIEMEHTBI B COOTBETCTBUM C HX
IIOJIOKEHUEM B IIEPUOJMYECKOM CHUCTEME XUMHMUYECKUX dieMeHToB JI.H.

Menneneena;
— YMEHHE COCTaBJIATh PEAKIIMU COCTUHECHUS, Pa3sIOKEHUs, 0OMEHa, 3aMeIlCHHUS,
OKHUCJIIMTEIbHO - BOCCTAHOBUTEIIBHBIE PEAKIWH, COCTABIIAThH YPABHEHHUS

XUMHYECKHUX PEeaKIIMi HOHHOTO OOMEHa C y4acTHEM HEOPTaHWYECKUX BEIECTB;
— yYMeHHuE KJIacCu(UIMPOBATh HEOPTaHUYECKHE BEIIECTBA B COOTBETCTBUU C MX
CTPOCHHMEM, YCTaHABJIMBATh 3aBUCUMOCTb (PU3UKO-XMMHUYECKUX CBOICTB
HEOPTaHUYECKUX BELIECTB OT CTPOEHUS aTOMOB M MOJIEKYJ, a TaKXKe THIIA
KPUCTAUINYECKOW PEIIETKH;

— YMEHME HCCIIE0BATh KAYECTBEHHBIE PEAKIIMM HEOPTAHNYECKUX BEILECTB;

— YMEHHuE KiIaccu(UUUpOBaTh OPraHUYECKUE BEIIECTBA B COOTBETCTBUU C HUX
CTPOCHHEM;

— YMEHHUE YCTaHaBJIMBAaTh 3aBUCUMOCTb (PU3UKO-XUMUUYECKUX CBOICTB
OpPraHUYECKUX BELIECTB OT CTPOCHUS MOJIEKY;

— YMEHHE MCCIIEN0BaTh KAYECTBEHHBIE PEAKLMM OPraHUYECKUX COEAUHEHUU
OTJEJIbHBIX KJIACCOB;

— YMEHHE XApaKTEPU30BATh BIMSIHUE KOHLECHTPALMHU PEArUPYIOIINX BEIIECTB
Y TEMIIEPATYPBI HA CKOPOCTh XMMUYECKUX PEAKLUN;

— YMEHHME pa3iIuyaTh HCTHHHBIE PACTBOPHBI, UCCIENOBATH (PUBHMKO-
XMMHYECKUE CBOMCTBA HWCTHUHHBIX PACTBOPOB;

— YMEHHE OLICHMBATh MOCIJIEICTBHUS OBITOBOW M MPOU3BOJCTBEHHON
JEATEIIBHOCTH YE€JI0BEKA C MO3ULMI dKOJIOIrMYECKON O€30M1aCHOCTH;

[lepeunicriieHHbIE pe3yibTaThl OCBOCHHS COOTHOCATCS C (POPMUPYEMBIMU
KOMITETCHIIMSIMU:

OK 01. Beibupats criocoOsI perienust 3a1ad npohecCuOHATBHON AeSTEIHHOCTU
MPUMEHHUTENIBHO K PA3JIMYHBIM KOHTEKCTaM.

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHaiu3a |
uHTeprnperanuu WHGOpMaM U UHGOPMAIIMOHHBIE TEXHOJIOTHH JUISl BBITTOJHEHHUS
3a/1a4 Npo(hecCUOHATbHOM 1eATEIbHOCTH.

OK 04. DddexTnBHO B3aNMOIEHCTBOBATh U Pa0OTaTh B KOJUICKTHBE M KOMAH/IE.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHHtIO,
MPUMEHSTh 3HAHUS 00 W3MEHEHHM KJIMMaTa, MPUHIMIB OEPEeXIMBOTO MPOU3BOACTBA,
3 PeKTUBHO AEHCTBOBATh B UPE3BBIUAMHBIX CUTYaAIIUSIX



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTIJIAHBI

Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCHHUIIJINHBI

0oume

OK 01. Beibupats
CIocoObI
peleHus 3a1a4
po(hecCHOHATLHOM
JeSITEITbHOCTH
NPUMEHHUTEIBHO K
pa3InYHBIM
KOHTEKCTaM

B yacTH TPy10BOI0 BOCIIUTAHMS:
- TOTOBHOCTh K TPYAy, OCO3HAaHWE LIEHHOCTH MacCTepCTBa,

Tpyaoooue;
- TOTOBHOCTh K AQKTHBHOW JESTEILHOCTH TEXHOJOTHYECKOM
u COIIAJIBHOM HarpaBJICHHOCTH, CIIOCOOHOCTh

UHUIMNIPOBATh, IUIAHUPOBATh U CAMOCTOSITEIbHO BBIIIOIHSTH
TaKylo JA€SITeIbHOCTD;

- MHTEpec K pa3M4HbIM cdepaMm MpodeccuoHaTbHON
JeSITENIbHOCTH,

Osiagenue YHHBepPCAJIbHBIMH
NO3HABATEJIbHbIMH A€l CTBUSMMU:

a) 0a3oBble JJOrHYecKHue JeHCTBUS.

- caMOCTOATENbHO (OPMYJIMPOBATH U AKTyaIM3HPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHABJIMBATh CYIIECTBEHHbIM NpPHU3HAK WJIM OCHOBAHUSA
JUIsL CpaBHEHU S, Ki1accuuKauu U 0000IeHNS;

- ONpEAENATh LENU AEATENbHOCTH, 3a/aBaTh MapaMeTpbl U
KPUTEPUN UX TOCTUKEHUS;

y4eOHBIMU

- BBISIBIISITH 3aKOHOMEPHOCTH u MPOTUBOPEYUS B
paccMaTpUBaEeMBbIX SIBICHUSX;

- BHOCHTb KOPPEKTHBBI B JEATEIBbHOCTb, OLICHUBATH
COOTBETCTBUE DPE3YJbTATOB ILEISAM, OLEHHMBAaTh PUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BuUBaThb KpPEATUBHOE MBILUJIEHUE TIPU  PELICHUH

JKU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCIE0BaTEIbCKIUE NeHCTBUS:

BJIaJIETh HAaBbIKAMH Y4e€OHO-HCCIIEIOBATENbCKON M IPOSKTHOMN
ACATCIIBHOCTH, HABbIKaAMU Pa3pCIICHUA HpO6J'IeM;

- BBISIBJISITD MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U u
AKTYAJIM3UPOBATh 3aaa4dy, BbIJIBUTATh THIIOTE3Y €€ PCIICHU,
HAaXOJWTh  apryMEHTHl  JJS  JIOKa3aTelbCTBAa  CBOMX

JAucuunianHapHbie
- - BIaIeTh CHCTEMOM XHWMHYECKHX 3HAHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME IMOHATHS  (XUMHYCCKUU
DJIEMCHT, aTOM, JJIEKTpOHHAas 000I0YyKa aroma, s-, p-, O-
AJIIEKTPOHHBIE  OpOWTATM  aTOMOB, HWOH,  MOJIEKYJa,
BaJICHTHOCTD, 3JICKTPOOTPHUIIATEIHHOCTD, CTENEHb

OKHCIJIEHUSI, XMMHUYECKasi CBsA3b, MOJIb, MOJISIpPHAs Macca,
MOJIIpHBIA 00BEM, YIIEPOAHBIA CKeNeT, (yHKIMOHAIbHAs
rpynmna, pajadkaj, HW30MEpHsi, H30MEpbl, TOMOJIOTHYECKUN
pan, TOMOJIOTH, YTJIEBOJOPOBL, KUCJIOpO/I- u
a30TCOJCpXKAIINE COCTUHEHHS, OHOJIOTUYCCKH AaKTHBHBIC
BellecTBa (yriaeBOJbI, KUPBI, OENKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS,
KpUCTAJUIMYECKasl PEIIeTKa, TUTIbl XUMUYECKUX  PEaKIui

(OKHCITUTENBHO- BOCCTaHOBUTCILHEIC, JK30-U
SHJOTEPMUYECKHE, PEAKIIMd HOHHOro OOMEHa), pacTBOp,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JACCOLMAIMsl, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIMy, XUMHUYECKOEe PaBHOBECHE), TCOPUU U
3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHUS OPraHUYECKUX
BemectB  A.M. bytiepoBa, Teopusi 3IEKTPOIUTHUECKOMN
auccoumranuu, nepuonnueckuid 3akoH .M. Mengeneesa,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKHUE CBEICHHS O

CBOIiCTBaX,  cocTaBe, IIOJyuyeHUH U  Oe30MacHOM
MCII0JIb30BaHNNU BaXHEMIINX HEOPraHUYECKUX u
OpraHMYeCKUX BEIIeCTB B OBITY U MIPAaKTHYECKOU

JACATCIIbHOCTH YCJIIOBCKA,

- YMCTb BBIABJIATH XAPAKTCPHBIC IMPU3HAKHW W B3aMMOCBA3b
HN3YUCHHBIX HOHHTI/II>'I, NNPpUMCHATH COOTBCTCTBYIOIIIHEC
IIOHATHUA npu OIIMCaHHUH CTPOCHUMA n CBOICTB
HCOPTaHNYCCKUX n OpPTaHUYCCKUX BCIICCTB n nux




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl OCBOCHHS IMCIHUIIIHHbI

0oume

JAucuunianHapHbie

YTBEPXKACHUM, 3a1aBaTh [IApaMETPbI U KPUTEPUH PEILICHUS;
-AHAJIM3UPOBATL TMMOJIYYCHHBIC B XOAC PCHICHUA 3aJaqn
pe3yJbTaThl, KPUTHYECKH OLEHUBATh MX JOCTOBEPHOCTD,
IMMPOrHO3UPOBATh UBMCHCHUC B HOBBIX YCJIIOBUAX,

-yMETb INEPEHOCHTHb 3HAHMS B  II03HABATEIBHYIO U
NPAaKTUYECKYIO 00JIACTH KHU3HEIEATEILHOCTH;

- YMETb HMHTEIPUPOBATH 3HAHMWS W3 Pa3HBIX IPEIMETHBIX
o0OJacrei;

- BBIABUTAaTb HOBBIE HJEHM, INpeUlaraTb OpPUTHHAJIBHBIC
IIOAXOIBI Y PELICHMUA,

- CHOCOOHOCTh MX MCIIOJIb30BaHMs B IIO3HABATENIBHOU U
COLIMAJIbHOM ITPAKTUKE

HpCBpaH.[CHHfI; BBISIBJIATH B3aMMOCBSI3h XUMHUYECKUX 3HAHUM

C IIOHATUAMHU u npeacTaBJICHUAMUA APyrux
C€CTCCTBCHHOHAYYHBIX IIPEAMETOB,
- YMCTb HCIIOJIB30BaTh HauMCHOBaHUA XUMHUYCCKUX

COCIMHEHUN MEXIYHAPOJHOIO COK3a TEOPETUYECKOU W
IIPUKJIAJHOM XMMHHM U TPUBHAJIBHBIC HA3BaHUS BAKHEUIIUX
BEIIECTB  (ITWJIEH,  aleTWwIeH, IJIMLUepuH,  (eHod,
dbopmanpaeru, yKCycHas KHUCIOTa, TJUIMH, yrapHbIA Tas,
YIIEKUCHBIA Ta3, aMMHUaK, TralleHas HW3BECTb, HerameHas
U3BECTb, NUTHEBAs COAa U APYTUX), COCTaBIATh (POPMYJIbI
HEOPraHWYECKUX M OPraHMYECKUX BEILIECTB, YPaBHEHHUs
XUMHUYECKUX PEaKLUN, OOBSICHATh UX CMBICH; MOATBEPKAATh

XapaKTEPHbBIC XAMHUYECKHE CBOICTBa BEIIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMU U 3aMHUCIMHU
YpaBHEHUU XUMHUYECKUX PEaKLIUi;

-yMETh  YCTAaHABIWBATh NPHUHAIJICKHOCTh  HU3YyUYEHHBIX

HEOPraHMYECKUX U OPTaHMYECKUX BEIIECTB K ONpeAeICHHBIM
KjlaccaM M TpynnaM COEIUHEHHWH, XapaKTepu30oBaTh UX
COCTaB UM BaXHEHIIME CBOMCTBA; ONPENEIATh  BHJBI
XUMHYECKHX CBSI3eH (KOBaJIEHTHAas, NOHHAsI, METaJlJIN4ecKas,
BOJIOPOJIHAS ), TUITBI KPUCTAUIMYECKUX PELIETOK BEILECTB;

- KJTaCCU(PUIIMPOBATh XUMUYECKHE PEaKLINU;

chopmMHpOBaThH IIPEJICTaBIICHHUS: 0 XUMHUYECKON
COCTaBJISIIOIIEH €CTECTBEHHOHAaYYHON KapTHUHBI MHpa, POJIH
XMMUU B TIO3HAHUU SIBIEHUI NpUPOAbI, B (OpMUPOBAHUH
MBIIUIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (PYHKIIMOHAIBbHOMN
IPaMOTHOCTH, HEOOXOIUMOM Ui pPelIeHUs NMPaKTUYECKUX
3aJ1a4 1 9KOJOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM CPENE;

- YMETh MPOBOJUTH pacueThl MO XUMHUYECKHM (opMmyrnaMm u
YPaBHEHUSAM XUMHYECKHX pEaKIMH C HCIOJIb30BAHUEM
¢u3NYecKUX BENWYMH, XapaKTepU3YIOIIMX BellecTBa C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 0o0beMa (HOpMasbHbIE




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl OCBOCHHS IMCIHUIIIHHbI

0oume

JAucuunianHapHbie

}’CJ'IOBI/ISI) ra3oB, KOJIMYECTBAa BCIICCTBA, MCIIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA MMPUHATHUA pemeHHﬁ B
KOHKPETHBIX KU3HCHHBIX cuTyanusx, CBA3aHHBIX C
BCIICCTBAMU U UX MIPUMCHCHUCM

OK 02. Ucnonb3oBath
COBpPEMEHHBIE
CpeAcTBa MOKCKA,
aHanu3a u
MHTepHpeTanun
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,144
npodeccHoHaIbHOM
JeATebHOCTU

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- c(hOpMUPOBAHHOCTH MUPOBO33PEHHS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOINECTBEHHOW TIPAKTHKU, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOEro MecTa B
MOJIMKYJIbTYPHOM MHPE;

- COBEpLICHCTBOBAHHE  SI3BIKOBOM W YHMTATEIbCKOMU
KYyJbTYpbl KaK CPeICTBa B3aUMOJEUCTBUS MEXAY JIIOJAbMHU U
MO3HAHUS MUPA;

-OCO3HaHUE LIEHHOCTU HAYYHOU JAESITEeIIbHOCTHU, TOTOBHOCTH
OCYIIECTBIISITh MIPOCKTHYIO i HCCIIEeI0BATENIbCKYIO
JIeSITEIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;
OBaagenue YHHMBepPCAJIbHbIMH
M03HABATEJIbLHBIMH JAeliCTBUSIMH:

B) padoTa ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMH MOJyUeHUSI HHPOPMAIUH U3 UCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOATENBHO OCYIIECTBIATh IOUCK,
aHaIm3, CHCTEMAaTU3aIINIO u WHTEPIPETALNIO
uH(pOpMaAIUK  PA3TUYHBIX BUIOB U (OPM TIPE/ICTABICHNUS,

- co3/aBaTh TEKCTHI B PA3IMYHBIX (QopMarax C Y4ETOM
Ha3Ha4YeHHs] MHPOpPMAIMN U IIeNIeBOM ayJUTOPHH, BHIOMpast
ONTUMATBHYIO (OPMY TIPEACTABIICHUS M BU3YATH3AIINN;

- OIIEHUBATh JIOCTOBEPHOCTh, JIESTUTUMHOCTh HH(OPMAIIHH,
€€ COOTBETCTBHE TIPABOBBIM W  MOPATbHO-3THUYECKHUM

yueOHBIMU

HOpMaM;

- UCII0JIb30BATh CpeacTBa MH(OPMALIMOHHBIX "

KOMMYHHKAIIHOHHBIX TEXHOJOTHH B PELIEHUH KOTHUTHUBHBIX,
KOMMYHUKaTHBHBIX U OpraHU3aIMOHHBIX 3a1a4 c

cobiroieHneM TpeOoBaHUI SPrOHOMHUKH,

- yMETh  IUIAHUPOBaTh UM BBIIOJHATH  XUMHUYECKHI
AKCIIEPUMEHT (MpPEBpaIECHUsI OPraHMYECKUX BEIIECTB MPHU
HarpeBaHWM, MOJYYECHHE STWICHA U U3YyYECHHE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKIIMU Ha aJbJErH/Ibl, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JeHaTypanusi OCKOB MPU HArpeBaHUM, LIBETHHIE
peakiuu OEJIKOB; MPOBOJUTH PEAKIMU HOHHOrO OOMeEHa,
ONpelensATh Cpely BOJIHBIX PACTBOPOB, KayeCTBEHHBIE
peakuu Ha CyibdaT-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHS; peIlaTh SKCIEPUMEHTAJIbHbIC 3a/1aud 10
temam "Metammel" w "Hemertamnel") B COOTBETCTBHH C
MpaBUJaMHd TEXHUKH O€30MacHOCTH TIPH OOpalleHuu C
BEILIECTBAMH u 1ab0paTOpPHBIM 000pyI0BaHUEM;
MPEJICTaBIATh PE3YyAbTaTbl XUMHUYECKOIO HKCIIEPUMEHTAa B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
(dbopMynHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

- yMETh  AHAJIMU3UPOBATh  XUMUYECKYI0  HH(OpMAIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOU
nH(popmanuu, cetb UHTEpHET U Apyrue);

BIIQJIETh OCHOBHBIMH METOJaMU HAy4YHOTO  ITO3HAHUS
BEIIECTB U XUMUYECKUX siBIeHWH  (HaOIroneHwue,
U3MEepeHHe, IKCIIEPUMEHT, MOACTUPOBAHHE);

- YMETh MPOBOJIUTH PACUYEThl IO XUMUYECKUM (PopMysiaMm U
YpPaBHEHUSAM XHUMHMUYECKHX pEaKIHUl C HUCHOJIb30BaHUEM
(U3MUECKUX BEITUYHMH, XapaKTePU3YIOIIMX BEIIecTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMallbHBIC
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XUMHUYECKUE 3HAHMS NJIsi MPUHATUS PEIICHU B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallUsIX, CBS3aHHBIX C
BEILIECTBAMH M X TPUMEHEHUEM




Koa v HaumeHoBaHue
GopMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl OCBOCHHS IMCIHUIIIHHbI

0oume

JAucuunianHapHbie

TEXHUKH O€30IaCHOCTH, THTHEHBI, PECYpPCOCOCPEKCHHUS,
MPABOBBIX W OSTUYECKHUX HOPM, HOPM HH(POPMAIMOHHOM
0€30I1aCHOCTH;

BJIQJICTh HaBBIKAMH PACTIO3HABAHMS U 3alIUTHl HH)OpPMAIIHH,
WH(OPMAIMOHHON 0E30MaCHOCTH JIMYHOCTH; - TOTOBHOCTh K
CaMOPa3BUTHIO, CAMOCTOSITEIILHOCTH U CAMOOTIPE/ICIICHHUIO;

OK 04. DddexTuBHO
B3aMMO/IEHICTBOBATh U
pabortathb B
KOJIJICKTHBE U
KOMaHJIE.

- OBJaJIcHMEe HaBbIKAaMU Y4eOHO- HCCIEA0BaTEIbCKOM,

MPOEKTHOW U COLIMATIbHOM JEATENbHOCTH;

OBjiajeHre  YHUBEPCAJIbHBIMH  KOMMYHMKATHBHBIMU - YMEThb IUIQAHUPOBAaThb W  BBINOJHATh  XUMHYECKHI
NeHCTBUAMM: AKCIIEPUMEHT (MIPEeBpAICHHUs] OPTaHUYECKUX BEIIECTB MPH

0) coBMeCTHAasl 1eATeJIbHOCTbD!

- MOHMMAaTh M HUCMOJb30BaTh NPEUMYIIECTBA KOMaHJIHOW U
UHAUBUAYaAJIbHON paboThI;

NPUHUMATH eI COBMECTHOM NeSITeTbHOCTH,
OpPraHW30BBIBATH W KOOPIUHHPOBATH JICHCTBHS 1O e€e
JOCTHDKEHUIO: COCTaBJIATh IUIAH JEWCTBUI, pacnpenesTh
POJIM C y4€TOM MHEHMH YYaCTHUKOB OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paloThI;

- KOOP/JMHUPOBaTb M BBIIOJIHATH paboOTy B  YCIOBHSIX
peanpHOTO, BUPTYaJIHHOTO " KOMOWHUPOBAaHHOTO
B3aUMO/ICICTBHUS;

- OCYIIECTBIIATH TO3UTHBHOE CTPATETHYECKOE TOBEJCHUE B

Pa3JIMYHBIX  CUTYyalUsX, [POSABIATH  TBOPUYECTBO U
BOOOpaxxeHue, ObITh MHUITUATUBHBIM

OBaagenne YHHBEPCAIbHBIMU peryasiTHBHbIMM
JeHCTBHSIMMU:

) NPUHSITHE Ce0sl U IPYTHX JIIO/Ieii:

- IPUHUMATh MOTHBBI M apTYMEHTBl JAPYIHX IHOJEH TpH
aHaJIM3€e Pe3yJIbTaTOB IEATECIBHOCTH;

- IpU3HaBaTh CBOE MpPaBO M MpPaBO JPYrUX Jrojieil Ha
OIINOKH,

pa3BHBaTh CIIOCOOHOCTh MOHUMATh MHP C TIO3UIMU IPYroro

HarpeBaHWH, MOJIyYCHHE ITHUJICHA M W3YYE€HUE €ro CBOMCTB,
Ka4eCTBEHHbBIC PEAKIIMU Ha ajibJICTH]IbI, KpaXMaJl, YKCYCHYIO
KHCIIOTY;

- JeHaTypanus OCJKOB MPH HArpeBaHWU, I[BETHBIC PEAKIIUU
OEIKOB; TPOBOJNTH PEAKIIMH WOHHOTO OOMEHa, ONpeeIiaTh
Cpelly BOIHBIX pPAacTBOPOB, KayeCTBEHHBIC pEaKIMH Ha
cynbdar-, kapOOHAT- ¥ XJOPHA-aHUOHBI, HAa KATHOH
aMMOHHUS; pelaTh JSKCIEPUMEHTANbHbIE 33Jaud 10 TeMaM
"Metamns" u "Hemeramibl") B COOTBETCTBUU C MpaBHIIaMU
TEXHUKH O€30MacHOCTH MpHU OOpallleHHH C BEleCTBAMU MU
nabopaTOpHBIM 000PYIOBAHUEM; TPEACTABISATh PE3YIbTAThI
XMMHYECKOTO 3KCIIepUMeHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX peaknuii u (HopMyIupoBaTh BBHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl OCBOCHHS IMCIHUIIIHHbI

GopMupyembIx
KOMIIeTeHIM i 00mue JucuunimHapHbIe
YeJIOBEKa;
B 00J1acTH 3K0JI0THY€CKOT0 BOCTIMTAHUS: - copmupoBaTh MIPEJICTaBICHHUS: 0 XUMHUYECKON
OK 07. - c(hOpMUPOBAHHOCTh 9KOJIOTMUYECKOMN COCTaBJISIIONIEH €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POIU
CopelicTBOBaTH KYJbTYpbl, IOHUMAaHHE BIUSHUS COLUAIBHO- YKOHOMUYECKUX XUMHHM B TIO3HAHWM SIBICHUU MPHUPOAbI, B (HOPMUPOBAHUU
COXPAHEHHUIO MPOIIECCOB HAa COCTOSIHUE MPUPOJHON U COLMATIBHOM Cpelibl, MBIIUICHUSI ¥ KYJIbTYPbl JTUYHOCTH, €€ (YHKIIMOHAIBLHOU
OKpY’Karolen OCO3HAaHHME  TJ00AJIbHOIO  XapakTepa  AKOJIOTUYECKUX IrPaMOTHOCTH, HEOOXOAMMOM MJisi peleHUs MPaKTHYECKUX
Cpelibl, npobiem; 3aJ1a4 M SKOJIOTUIECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
pecypcocoepexeHn - [IJJAHUPOBAHUE U OCYUIECTBIECHUE NEHUCTBUN B OKPYXkKarOLIEn 3JI0pOBBIO U IPUPOJIHOM cperie;
10, IPUMEHSATD cCpele Ha OCHOBE 3HAHUS I1IeJIied YCTOWYMBOTO Pa3BUTHS YMETh COOJIFOJIaTh MPAaBWJIA SKOJIOTHYECKH IIeTIECO00pa3HOTO
3HaHUS 00 YeJI0BEUECTBA; MOBE/JCHUA B OBITY M TPYAOBOH [EATENbHOCTH B IIENAX
W3MEHEHUH KJINMaTa, aKTUBHOE  HEINPUATHE JCUCTBUH, MPUHOCIIIMX  Bpel COXpPAHEHHUSI CBOETO 3JI0POBBbSI M OKPYXKAIOLIEH MPUPOTHOMN
TIPUHIIMITBI OKpYXarollen cpene; Cpelbl; YUYUTHIBATH OINACHOCTh BO3JCHCTBHS Ha IKUBBIC
OepeKITMBOTO - yMEHHue MIPOTHO3UPOBATH HEeOIaronpusITHbIE OpraHu3Mbl  OIPEJCICHHBIX BEIIECTB, IOHUMAs CMBICI
IIPOU3BO/CTBA, HKOJIOTMYECKUE TIOCIE/ICTBUS MPEANPUHUMAECMBIX JCHCTBUH, MOKa3aTesl MpeAeNbHON JOMYCTUMON KOHIICHTPAIIUU
3¢ HeKTHBHO IPEIOTBPAIIATh HX;
JeiCTBOBATS B paclIpeHre OMbITa AESTEIbHOCTU HKOJIOTHUYECKOM
YpE3BBIYANHBIX HaMpaBJICHHOCTH;
CUTYyaLUSIX OBIIaJICHHE  HaBBIKAMH  y4eOHO-  HCCIIEOBATENbCKOMH,

MIPOEKTHOM Y COLIMAIbHOMN AESITEIbHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii mjiaH y4eOHOM TUCITUTLTMHBI

0/1b.12 Xumus

Buja yueOHoii padboThl

KoaunuecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 72
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero)
6m. u.:
TEOPETHYECKOE 00yUeHne 27
IIPAKTUYECKUE 3aHATHS 41
CamocTosiTenbHast pabota 00y4yaronerocs
[IpomexxyTouHas arrecranus: 4
muddepeHIMpoBaHHbIN 3a4eT, (IK3aMEeH)
NUTOro 72
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaunmeHnoBanue Conep:kanue yueOHOro MmatepuaJjia (0CHOBHOE M NPO(eCcCHOHATbHO-OPMEHTHPOBAHHOE), Oobem dopmupyeMblie
pa3/ies0B U TeM JIa00paTOpPHBIE M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHOI MOLYJIb 4acoB KOMIIeTeH M
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHMS BellecTBa 6
Tema 1.1. OcHOBHOE coiepKaHue 6
CrpoeHue aToMOB CoBpeMeHHast MOJeNb CTPOEHU aToMa. Bl XUuMHUYECKOH CBS3H 2
XUMUYECKUX DJIEMEHTOB U [IpakTHYecKkasi paboTa OK 01
nmpupoaa XUMHYECKOU Penrenue 3agannii Ha COCTABIEHUS XUMHUYECKUX (l)opMyn 4
CBSI3U
Tema 1.2. OcHOBHOeE coiepKaHue 4
Iepuoanyeckuii 3akoH U [[IpakTHYecKasi padoTa 2 OK 01
tabmauma J[. 1. [lepuoanueckas cucrema xumuueckux 3semeHToB .M. Menneneesa. OK 02
Menneneesa «Mertarnyeckre / HeMETaUTHYECKHE CBOMCTBA, JJICKTPOOTPHIIATEIbHOCTh XUMUIECKUX
DIIEMEHTOBY
Paznen 2. XumMuueckue peakiuuu 10
OcHOBHOe cojiep:KaHue 6
Tema 2.1. —
Knaccugukaius 1 TUIIbI XUMUYECKUX Peakiiil ¢ yuacTHeM HEOPraHMUECKUX BEIECTB. 2 OK 01
Tunsl XUMHUECKHUX
peaKiii [IpakTHyeckas padora } 4
OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUYETHI IO YPABHEHUSAM XUMHUECKUX PEaKIUil.
Tema 2.2. OcHOBHOE coiep:kaHue 4 OK 01
DNEeKTPOTUTHYECKAS 3 Teopust HNEKTPOTUTUYECKON TUCCOLIMAIAN, COCTABIICHUE HOHHBIX PEAKIINIl 2 OK 04
AUCCOLHALMA M UOHHBIM 1y aGopaTopras pa6oTa THIIB XUMHYECKHUX PeaKIHii
o0MeH 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYeCKUX BELECTB 18
OcHOBHOE coiep:kaHue 4
Tema 3.1. [Tpenmer Heoprannyeckoit xumun. Kinaccupukaiyst HEOpraHM4eCKUX BEIIECTB 2
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHUE IpaxTHieckas padora . OK 02
HEOPrAHHYECKHX BEIIECTR Perenrie MpakTUYECKUX 3aJaHUi MO KiacCU(UKALUK, HOMEHKIAType U XUMHUYECKUM 2
(opMynaM HEOpraHMYECKUX BEIIECTB
Tema 3.2. OcHOBHOE coiep:kaHHe 8
®duznko- Metasmbl. O0mre puzndeckue 1 XMMUYECKHe CBOWCTBA METAJIOB 2 OK 01

11




MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJIOBEKA

W nentudukanys opraHndecKux COSTMHEHHU OTACIbHBIX KIIaCCOB

HaunmenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(hecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3/ies10B U TeM J1a0opaTOpHbIE M MPAKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJIb 4acoB KOMIIeTeH M
xuMHuueckue cporictea  [Hemeramnel. O0mue puznyeckue 1 XMMHYECKHUE CBOMCTBA HEMETANIOB. XMMUYECKUE CBONCTBA 2 OK 02
HEOPraHUYECKUX BEIIECTB |[OCHOBHBIX KJIACCOB HEOPIaHUYECKUX BELICCTB.
[IpakTHyeckasi paGora 4
CocraBiieHHE YpaBHEHUN XUMHUYECKUX peaKlui
Tema 3.3. OcHOBHOE co/lepKaHue 6
Wnentudukamus JlabopaTopHas padora OK 01
HCOPraHMYCCKUX BCIIECTB | neHTudukaus HeOpraHndecKux BEIIeCTB OK 02
CBolicTBa HEOPraHUYECKUX BELIECTB 2 oK 04
Pa3nen 4. CTpoeHHe U CBOIiCTBA OPraHMYECKUX BelleCTB 24
OcHoBHOe coflep:kaHue 6
Tema 4.1. =
[Ipeamet oprannueckoid XuMuu. OCHOBHBIE MTOJIOKEHUSI TEOPUN XUMUYECKOTO CTPOEHUS OK 01
Knaccudukanms, crpoeHue . 2
opranndeckux coenquHeHnii A.M. byrieposa
1 HOMEHKJIaTypa
OPraHHUYECKUX BEIIECTR [IpakTuyeckas pabora 4 OK 01
CocTaBiieHHE TOJTHBIX U COKPAICHHBIX CTPYKTYPHBIX (DOPMYIT OpraHMUeCKHX BEIIECTB
OcHOBHOe cojiep:KaHue 14
Teopernueckoe o0yyeHue
AnKaHbl. AJIKMHBI U aJTKaJUeHbl 1 apOMATUYECKUE YTIIEBOIOPOIbI 2
Kucnopoconepxaiiie coelnHeHHsI A30TCOIeprKalie CoeIMHEHNs. BhICOKOMOIEKyIsIpHbIE 2
Tema 4.2. COCIMHEHUS OK 01
CaoiictBa [pakTuyeckas padora 4 OK 02
OpPraHWYeCKUX COCANHCHNUH |[CocTaBiIeHIE yPABHEHNH XMMUYECKUX PEAKIIUN C yUaCTUEM OPTaHUYECKUX BEIECTB OK 04
[IpakTHyeckas padora 4
CBOIICTBa OPraHMYECKUX COETUHEHUN
JIabopaTopHas padora 2
[ [peBpalieHnsi OpraHu4eCKrUX BEHIECTB IPH HATPEBAHUU
Tema 4.3. OCHOBHOE COJIepKAHNIE 4
Wnentndukanus Teopernueckoe o6yuenuebroopranmueckue coeTuHEHUs: OTKHU, )KUPBI, YIIeBOIbI Pob
OpPraHMYECKUX BEILECTB, (OpraHMYeCcKONd XMMHUU B PEUICHUH NMPOOJIEeM SHEpPreTH4ecKoi Oe30MacHOCTH, B Pa3BUTHUU 2 OK 01
WX 3HaYEHME M MEJMIMHBI, CO3/IAHMI HOBBIX MAaTEPHANIOB, HOBBIX MCTOUHHKOB SHEPIUU OK 02
npuMeHeHHe B ObIToBOM 1 [JIaGopaTopHas padora 2 OK 04

[IpomexyTouHas arrecTanus (AnddepeHINPOBAHHBIN 324eT)
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HaunmenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(hecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3aesioB M TeM JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIAIHON MOLY./Ib 4acoB KOMIIETeHIIUH
. 4
Pa3nes 5. KuHeTH4ecKkue U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOE coiepKaHue 4 OK 01
CKOpOoCTh XUMHUYECKHUX CKOPOCTh peaKiiu, €€ 3aBUCUMOCTb OT pa3in4HbIX ¢aktopos. [Ipunmun Jle [larense 2 OK 02,
peaKuu. [IpakTnyeckas padora 2
XUMHUYECKOE PAaBHOBECUE |Perienue 3aaHuil HA npuMmeHenue npunnuna Jle-1larense
Paznen 6. PacTBopsl 6
OcHOBHOe coiep:kaHue 2
Tema 6.1. > OK 01, OK 02
PacTBopeHune kak pU3nKO-XxuMHUYeckHii rmporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[Tonsatue o pactBopax 2 OK 07,
[pacTBOpoB. PactBoprmMocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.
OCHOBHOE cOep:KaHHe 2
Tema 6.2. McciienoBanue p OK 01, OK 02
o Jlaboparopnasi pa6ora
CBOICTB PacTBOpPOB 4 OK 04,
[IpurotoBieHre pacTBOPOB, pEIICHHE 3a7ad Ha IPUTOTOBJIEHHUE PACTBOPOB
[IpoMe:xxyTouHAasi aTTecTANMS MO JMCUUILIHHE (3a4eT) 2
Bcero: 72
M3 HUX MPAKTHYECKUX 3aHATHIA 41
JIeKIU 27
camMocTosiTeJibHasi padoTa -
3a4er 4
JK3aMeH -
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4. YCJIOBUSA PEAJIN3AIIAU ITIPOTPAMMBI YUEBHOM
JANCHUITJINHBI

4.1. TpeOGoBaHusi K MATEPUATIBLHO-TEXHUYECKOMY 00eCIeYeHUI0

Peanuzanuss nporpamMmbl  JTUCHUIUIMHBL — TpeOyeT Hanuuus  KaOMHeETa
EctecTtBO3HaHuA

O6opynoBanue yueOHOro KabUHeTa:

- [I0CaJJOYHBIE MECTA M0 KOJIUYECTBY 00YyUarOIINXCS;

- pabodee MecTo MpenoaBaTeis;

- BBITSDKHOM 1IKad;

- HA0Op XMMHUYECKOM MOCY/bl U MPUHAIICKHOCTEN i1 1a00PaTOPHBIX U
MPaKTUYECKUX paldoT;

- HAaOOPBI PEAKTHUBOB OPraHUYECKUX U HEOPTAaHUYECKUX BEIECTB;

- KOMIUIEKT Y4eOHO-HATJISAIHbIX TOCOOUN «XUMUSI»;

TexHuueckue cpeacTBa 00yUeHUS:

- KOMIIBIOTED C JIMLIEH3UOHHBIM [TPOTPAMMHBIM 00ECIIEUEHUEM;

- MYJIBTUMEAUATIPOCKTOP

- 9KpaH

Ilpusooumcs nepeuenv cpedcme 00yueHUs, BKAIOUASL MPEHAdNcepbl, MOoOeau, MaKenbl,

obopydosanue, mexnHuueckue cpeocmeda, 6 m. 4. ayOUOBU3YATbHble, KOMHbIOMEPHble U
MeneKOMMYHUKAYUOHHbLE U M. N. (KOIUYECE0 He YKA3bl8aencs)

TpeboBanus K KBamu(UKaMM TMEIATOrMYECKUX KaJIpOB, OCYIIECTBIISIIOIINX
pean3auio IIIICC3 1o CHEINAIBHOCTH, JTIOJKHBI o0ecIeunBaThLC
MeJarOTMYeCKUMH  KaJIpaMH, UMEIOIIMMU CpeliHee MNpodeCcCUOHANIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO(IITIO MpernoaBacMoil yaeOHOM NUCITUTIINHBI.
OMNBIT IEITSIHPHOCTH B OpraHU3aIMSIX COOTBETCTBYIOMIECH PO eCCHOHAIBEHON Chephl
SBISETCS 00s3aTeIbHBIM JUISI  TIperojaBaTeiel, OTBEUAIOIIMX 3a OCBOCHHUE
oOy4Jarorumcs mpoecCHoHaNTbHOTO yueOHOTO ITUKJIA.

[IpenogaBarenu Mojay4aroT JOMOJIHUTEIBHOE TIPOQeccHoHaIbHOe 00pa30BaHNe
10 TporpaMMaM ITOBBIIICHUS KBaIU(UKAIIUA, B TOM 4YHuCie B (h)OpME CTAXKHPOBKHU B
pOGUIBHBIX OpraHU3aIMAX HE PEXKe OJTHOTO pas3a B 5 JIeT.

4.2. HNudpopmanuonnoe odecneyeHune o0y4eHMus. Ilepeyensn
PeKOMeHAyeMbIX Y4YeOHbIX u3AaHui, HHTepHeT-pecypcoB, A0NOJHHUTEIbHOMN
JIUTEPATypbl

OCHOBHBIC TICUATHBIC HU3aaHusd

1. Aupunorenona, M. B. Xumus: yyeOHMK M TPAKTHKYM JUJIsI CPEIIHETrO
npodeccrnoHanbHOro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., ucnp. u gon. — MockBa: UzmarensctBo Opaiit, 2022, —
291 c.

2. lleromuxuna, H. A. O6mas xumus: yuebnuk ans CIIO / H. A.
[leronuxuna, JI. B. MunaeBckas. — Cankt-IlerepOypr: Jlanb, 2021. — 164 c.

3. Hukonbckuit, A. b. Xumus: y4eOHMK M MPAKTUKYM JJISI CPEIHETO
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npodeccuonansHoro oopaszoBanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢
u3., mepepad. u non. — Mocksa: M3narensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: y4eOHHK JJIsi CpeAHero npodeccuoHaibHoro oopazoBanus / HO.
A. JleGenes, I H. ®aneeB, A. M. T'ony6e, B. H. IllanmoBan; mox oOmieit
penakueit I'. H. @aneera.

— 2-¢ u3a., nepepad. u gon. — Mocksa: UznarensctBo Opaiit, 2022. — 431
C.

I[OHOJIHHT@JIBHBIC HUCTOYHHUKH

5. Xumus. 10 knace. Yrinyonéuusiii ypoBens : yueounk/ B.B. Epemun, H.E.
Ky3smenko, B.W. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nog pexn. B.B. Jlynuna. —
M.: IIpocBemienue, 2022. — 446, [2] c.: u.

6. Xumus. 11 xknacc. Yranyonéunasiii ypoBens : yueonuk/ B.B. Epemun, H.E.
Ky3pmenko, A.A. [dpo3nos, B.B. Jlynmun; non pen. B.B. Jlynuna. — M.:
[Ipocsemenne, 2022. — 478, [2] c.: un.

7. Xumus. Yraoyonenusiii ypoBenb. 10—11 kiaccel: paboyasi mporpamma K
muaun YMK B.B. Jlynuna: yuebno-meronuueckoe nocooue/ B.B. Epemun, A.A.
Hposnos, 1.B. Epemuna, 3.10. Kepumos. — M.: Jlpoda, 2017. — 324, [1] c.

8. Meroanueckoe nocobue k yueobnuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. Jpo3noBa u ap. «Xumus. YrayOneHHbIl ypoBeHb». 11 kmacc / B. B.
Epemunn, A.A. [dposnos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumon. — M.: [lpoda, 2018. — 423 c. : un.

9. I'ycera, E. B. Xumus qia CIIO: yuebno-metoandeckoe nocooue / E. B.
I'ycea, M. P. 3uranmmuna, /[. . Kynukoa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5- 7882-2792-4. — Tekct: 25IeKTpOHHBIN // JlaHb : 3JIEKTpOHHO-
ombmmoreunass cucreMa.— URL: https://e.lanbook.com/book/196096 (nata
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JUCHUILIAHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
OCYUIECTBJISIETCS.  MpernojaBaTeieM Ipu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6Y‘I&IOHIHMPICH
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIC,Z[OB&HHﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHUS.

Pe3yabTaTnl 00y4yeHust

®opmMbI 1 METOIbI KOHTPOJISI U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

1

2

YMEHUE COCTABJIATH XUMHUYCCKUC Q)OpMyﬂLI COCAUHEHMI B COOTBETCTBUM CO
CTCIICHBIO OKHUCJICHUA XHMHYCCKHUX JJICMCHTOB, HCXOIs M3 BaJICHTHOCTHU
1 DJICKTPOOTPULIATCIIbHOCTH,

YMEHHE XapaKTepu30BaTh XHUMHUYECKHUE JIIEMEHThl B COOTBETCTBUU C HX
MOJIOKCHAEM B TIEPHOIMYCCKON CHCTEME XUMHYECKHX »3JiemeHToB J[.U.
IMeHnenceBa;

YMCHUC COCTABJITh ~ pCaKIUU COCIUHCHUA, Pa3JI0KCHUA, O6MeHa,
BaMCHICHHS, OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIC pCaKIUH, COCTaBJIATH
YpPaBHCHUA XUMHUYCCKUX pCakuru  HMOHHOI'O oOMeHa ¢ ydJacTuem

HCOPIraHNYCCKNX BCUICCTB,

YMEHHE KITacCH(UIIMPOBATh HEOPraHMIECKUE BEIIECTBA B COOTBETCTBHH C UX
CTPOCHHMEM, YCTAaHABIMBATh 3aBHCHMOCTH (DPU3MKO-XMMHYECKHX CBOWCTB
HEOPraHMYECKUX BEIIECTB OT CTPOEHHS ~ aTOMOB U MOJIEKYJ, a TakKxke
TUIa KPUCTAIINUECKON PEIIeTKH;

'YMeHHe nucclie1oBaTh KaueCTBEHHBIC PCaKi HEOPraHMICCKUX BEIIECTB,

YMCHUC KJ'IaCCI/Iq)I/II_II/IPOBaTB OpraHN4eCKUC BCHICCTBA B COOTBCTCTBUU C
X CTPOCHUCM,

YMCHUC  YyCTAaHABJIMWBATb  3aBUCHUMOCTH (1)1/131/11(0 -XMMHYECKUX  CBOMCTB

OPraHNYICCKUX BCUICCTB OT CTPOCHUS MOJICKYJI;

YMEHHC HCCJICHOBATb KAYCCTBCHHBIC PCAKIUU OPTraHUYCCKUX COGZ[I/IHGHI/Iﬁ
OTACJIBHBIX KJIACCOB,

YMEHHC XapaKTCPU30BaTh BJIMAHUEC KOHLICHTPAIIUU pE€arupyrommnx BCUICCTB U
TEMIIEPATYPbl HA CKOPOCT XUMHUYCCKUX peaKuHﬁ;

YMEHHE  pa3iM4aTb MCTUHHBIE  pacTBOPBL,  MCCIENOBaTh  (PU3UKO-
XMMHYECKHE CBOMCTBA UCTUHHBIX PACTBOPOB;
YMEHHE  pa3snMyaTb ~ MCTUHHBIE  pAacTBOPBL,  MCCIENOBaTh  (PU3UKO-
XUMHUYECKHE CBOMCTBA HCTUHHBIX PACTBOPOB;
YMEHHE  OLEHMBATb  IOCHEACTBUS  OBITOBO M IIPOM3BOJCTBEHHOM

IeATeIbHOCTH YeJIOBEKa C IO3UIMH SKOJOTHYECKOUW 0€30MacHOCTH

YCTHBIH KOHTPOJIb U CAMOKOHTPOJIb,
MUCbMEHHBIH KOHTPOJIb U
CaMOKOHTPOJIb, MPAKTHIECKUN
KOHTPOJIb X CAMOKOHTPOJIb;
WHIWBUIYAIGHBIA 1 (PPOHTANBHBIN
orpoc,

TECTUPOBAHHE, CAMOCTOSITEIIbHBIC
MUCBMEHHBIE pabOThI, TUKTAHTHI,
BBINOJIHEHUE IPAKTUYECKUX 3aJaHUN Ha
MPaKTUYECKUX 3aHATHUSIX, 3alUTa
TBOPYECKHUX paboT, IPOEKTOB.
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[Ipunoxenue 1

OJIUTEXHUYECKUN KOJUJIEJDK ®EJEPAJIBHOT'O
T'OCYJAPCTBEHHOI'O BIOJP)KETHOI'O OBPA3OBATEJIBHOI'O
YUPEXXJIEHMS BBICILIET'O OBPABOBAHUS
«JIVTAHCKUI T'OCYIAPCTBEHHBIN ATPAPHBIN YHUBEPCUTET
MUMEHU K.E. BOPOILINJIOBA»

KOHTPOJIbHO-OIIEHOYHBIE CPEJICTBA
y4eOHOM TUCIUTLTMHBI

O/1b.12 Xumus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

09.02.01 Komnoviomephule cucmemsvl U KOMNIEKCbl

(K00, HaumeHoBaHue npogeccuu/cneyuaroHOCmu)

2023
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJISl IPOBEACHUS] IPOMEKYTOYHOM aTTeCTAlMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATHS U 3aKOHBI XUMUHU

1. Yro Takoe aToM?

2. Yto Takoe MoJieKya?

3. Yrto Takoe aroMHasi Macca?

4. Yto Takoe OTHOCUTENIbHAs MOJIeKyJsipHas Macca? Kak ee HailTu?

5. Yro Takoe mMoJisipHas Macca BemecTa? B kakux eMHUIIAX OHA BbIpayKaeTcs
6. Kaxk BBIUHCIUTH KOJHUYECTBO BEIIECTBA, 3HAs Maccy, OOBEM WU YHUCIO
CTPYKTYPHBIX €IUHUIL?

7. Kak dhopmynupyercs 3akoH ABoraapo?

8. UTO Ha3bIBAETCA OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTABA.

10. ChopmynupyiTe 3aKOH COXpaHEHHUSI MacChl BEIIECTB.

Tema 1.2. Ilepuoaunueckuii 3akoH u Ilepuogmyeckass cucremMa XHUMHUYECKHUX
aneMeHToB [[.11. MeHnneneeBa u ctpoeHre aroMa

1. KakoB cocTaB siapa atroma?

2. Kak onpenenuTts 4nuciio IPOTOHOB U HEUTPOHOB B sipe?

3. Kak omnpenenuTs KOJIMYECTBO YHEPreTUUECKUX YPOBHEH B 3JIEKTPOHHON 000J0UYKE
aToma?

4. Kak paccuMTarh MakCMMaJbHO BO3MOKHOE€ KOJMYECTBO 3JIEKTPOHOB Ha JAaHHOM
SHEPreTUYECKOM YpOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SHEPTETUUYECKOM YPOBHE?

6. Kak 00603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPIHsl 3JIEKTPOHA OOJIbIIE HA IEPBOM WIIM HA
4eTBEpPTOM?

8. UTo Ha3bIBaETCSl OpOUTAIBIO?

9. Kakyto hopmy numerot opoutanm?

10. KakoBO BO3MOHOE KOJTMYECTBO OpOUTaIel Ha IMOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakuX 3JIEMEHTOB HMMEIOT 4 3JEKTPOHA HA HApYKHOM
HHEPreTUUECKOM YPOBHE 3JIEKTPOHHOU 000I0UKHU?

12. Yto o6o3HayaeT TepMUH —CTHH|?

13. ITpu kakoM yCJIOBUM HA OJTHOM OpOUTAIM MOTYT HaXOJUThCS JIBA AJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynnel, B €ro aroMe 3 S3HEPreTUYECKUX YPOBHS.

17. B sape atoma 24 npoToHa.

18. Dnextponnas ¢popmyna snementa 1s2 2s2 2p6 3s2 3p6 3d7 4s2

19. Dnexrponnas popmyna snemenTa...3sl 3p3 3d2

Tema 1.3. CTpoeHue BelecTBa
1. KakoBa npupojia XuMHAYECKOU CBSA3U?
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2. Kakue BHUIbl XUMUYECKOU CBSI3U CYIIECTBYIOT MEXK/1y aTOMAaMH B COCTMHEHUSIX ?

3. OnummuTe MexaHu3M 00pa30BaHUsI KOBAJIGHTHOU CBSI3H.

4. Kakas cBsI3b Ha3bIBaCTCI KOBAJICHTHOM ?

5.UeMm oTiamyaeTcs KOBAJICHTHAs IOJSIPHAS CBA3b OT KOBAJECHTHOM HEMOJISIPHOM
CBS3U?

6. Kakas cBsI3b Ha3pIBaCTCSI MOHHOM?

7. UeM oTiM4aeTCss MeXaHU3M 00pa30BaHUsI HOHHOM CBSI3U OT KOBAJICHTHOM?

8. Kakas cBsI3b Ha3bIBA€TCS METAIUIMUECKOM?

9. OnummTe MeXaHU3M 00pa30BaHUS METALTNICCKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COECIWHEHUN C HOHHOM, KOBAJIEHTHOH, METaUIMYECKOU
CBSI3bIO0 MEXK]Ty aTOMaMH.

12. Ilepeuncnute BeleCTBA MEXKY MOJICKYJIAMU KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiyss HEOpraHM4eCKUX COSIUHEHUN U UX CBOMCTBA

1. 3anucats ypaBHEHUS peaKkUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuno mu ruapokcun menu (I) momyuuts coenmunenuem oxcuaa meau(ll) c
BoJ101? OTBET 00OCHYHTE.

3. 3anucaTe ypaBHEHHE PEAKLHMH, XaApaKTEPU3YIOIIEE MPOTHUBOIOJIIOKHOE CBOWCTBO
KUCJIOTHOTO OKCHJIa OCHOBHOMY.

4. 3anucath ypaBHEHUE PEAKIINH, XAPAKTEPUIYIOIIEE MTPOTUBOMOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJA KUCIOTHOMY.

4. Ha ocHOBE CBOMCTB A0Ka3atTh, 4TO oKcuj yriepoaa (IV)-kucnorHbiit

5. Ha ocHOBe CBOMCTB q0Ka3aTh, YTO OKCUJ, KaJIbIIMS — OCHOBHOM

6. Beimucath U3 NPeAJIOAKEHHOTO CIUCKA BEIIECTB OKCUBI U JIaTh UM Ha3BaHUS:
Ca(NO3)2, Na20, KOH, CuCl2, HNO3, SO3, CuO.

7. BeIUIIMTE OTAEIBHO OCHOBHBIE U KUCIIOTHBIE OKCUJIbI U JAWTE UM HAa3BaHUE:

CaO, Si02, CO2, Na20, K20, SO3, Al203, BaO, N205.

Tema 2.1. OCHOBHBIE TIOHSATHUSI OPraHUYECKONM XUMHUHM U TEOPUS CTPOCHUS
OPraHUYECKUX COCIUHECHU

1. YUto u3ydaeT opraHnyeckasi Xumus?

2. HazoBuTE M3BECTHBIE BaM KJIACChI OPT. BEIIECTB U UX OTACIbHBIX MPEICTaBUTENCH.
3. SIBastoTCS JIM  OKCHUIBI YIVIEpOJa M YrOJibHash KHUCJIOTa OPraHUYeCKUMU
BEILIECTBAMM?

4. Yemy pasHa BaneHtHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COEIMHSAIOTCS] B MOJICKYJTY?

7. Kakasi cBsI3b BO3HUKAET MEKJly aTOMaMHU B MOJIEKYJIaX OPTaHUYECKUX BEIIECTB?

8. UTo Takoe B3aMMHOE BIUSIHUE?

9. HocTaTo4Ho 11 1151 BEIBOJA HA XUMHUYECKUE CBOMCTBA BEIIECTBA, 3HATH TOJIBKO
KOJINYECTBEHHBIN U KaY€CTBEHHBIN COCTaB MOJIEKYJ?

10. CocraButh BO3MOXHBIE H30Mepbl Cc oOmei dopmymnoit CO6HI14. [late um
Ha3BaHMSI.

Tema 2.2. YriaeBogoposl U KX NPUPOJIHBIE UCTOUYHUKHU
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1. Kakue coeqmHEeHMsT Ha3bIBAIOTCS YIIIEeBOAOPOIaMu?

2. Kakue CymecTBYIOT KJIacChl yIIIEBOJOPOI0B?

3. Yrto Takoe romoJjioru?

4. HazoBuTe 00111y10 (opMyTy roMOJIOTHYECKOTO Psijia ATKaHOB, aJIKCHOB, aJIKHUHOB.
5. Yto Takoe ankaHbl? Uto Takoe ankeHbl? UTo Takoe aJKUHBI?

6. Kakue Xxumuyeckue CBS3M CYHIECTBYET MEXKIY aTroMaMHU B MOJEKYJax
YIJIEBOJIOPOIOB?

7. YUeM oTimM4aeTCcs CUTMa-CBSI3b OT ITH-CBS3U?

8. 3anumute peakuuto 3amenienus: C2H6 + C12

9. 3anummute peaknuro npucoeaunenus: C2 H4 + CI2

11. Kakue knaccel yriieBOJOPOAOB JIETKO OKUCIISIFOTCS ?

12. Kakue npoayKThl OIy4YatoTCs B PE3yIbTaTe CKUTAHUS YTIEBOJOPOIOB?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBatoT ciuptamu? O61mas opmyia CIUPTOB.
2. ITo kakuM mpu3HaKaMm KJIacCUUIUPYIOTCS CIUPTHI?

3. Kakue BUJIbl ©30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpyuMeHeHne CIupTOB.

5. BnsiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatOT (heHOTaAMU?

2. Kak nmpoucxoaut B3aUMHOE€ BJIMSIHUE aTOMOB B MoJIeKyJsie (peHosa? (IoJ0KeHHe
teopuu A.M. Bytneposa)

Tema 2.4. A3oTcoaepailye oprannueckue coequaenus. [lonumepsl

1. AMHMHOKHCIOTBI, CTpPOEHHE, KIacCU(pHUKalusi, H30MEpHUs, HOMEHKIATYpA.
[TomyyeHne aMHUHOKHUCIIOT U KX XUMUYECKUE CBOMCTBA

2. ITonmumepbl. PU3UUECKUE U XMMUUYECKHUE CBOMCTBA

3. I[lony4yeHue u UCOJIb30BaHUE TOJUMEPOB

4. XMUYeCKUE OCHOBBI KHU3HU: OCITKU U HYKJIEHHOBBIE KUCIIOTHI

5. B uem coCTOUT OTiInune peakuui MOIMMEPU3ALUN OT PEAKIUN MOJNKOHICHCALUH.
[IpuBecTH mpuUMeEpHI peaKni.

6. Kakume mnomuMepbl HAa3bIBalOT TEPMOIUJIACTUYHBIMU W TEPMOPEAKTUBHBIMM.
IIpuBecTu npumepsl.

7. Hanumurte cTpykTypHyto QopMyiny mnpocredmieil amuHOkucioThl. Kakwue
(yHKUIMOHAJIBHBIE TPYIIBI COACPKUT 3TO coeauHenue? [louemy 3Ta aMHMHOKHUCIIOTA
He uMeeT ontudyeckux uzomepoB? llpuBenurte Qopmysbl ONTUYECKUX H30MEPOB
aJaHMHA.

8. Hanummre ypaBHEHME pEeakUUU NOJYyYECHMs IWINENTHIA W3 BAJIMHA U LUCTEUHA.
YKaxXuTe NenTUAHYIO CBS3b.
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