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PaccMoTpeHo 1 coriacoBaHO ITUKIIOBOM KOMUCCUEH TYMAaHUTAPHBIX U COITUATBHBIX
JTUCIIMILIAH.
[TpoTokomn Ne 2 ot «02» centsiops 2024 r.

Pabouas mporpamma 06111€00pa30BaTENbHON AUCHUIUIMHBI « XUMHS» pa3paboTaHa
s crneruanbHocTH 09.02.01 KoMnbroTepHbIE CHCTEMBI 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

PaGouass mporpamma y4deOHOW AWCHMIUIMHBI (Hanee — pabodas Mporpamma)
ABJISIETCSI YacTblO OCBOEHUS MPOTrpaMM IMOATOTOBKH CIELHAIKUCTOB 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 TpO(ecCHOHaTbHOM OOpa30BaHMM B paMKax
peanu3anuu nporpaMm NepenoroToBku kaapos B yupexaenusx CII1O.

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

Conepxkanue mporpaMMbl 0O0II€00Pa30BATEIBHOM  JTUCHUIUIMHBL  « XHAMUS
HaIpPaBJIEHO Ha JOCTUKEHUE CIIECTYIOUIEH 1IeNIH:
dopMHUpOBaHUE y CTYACHTOB TMPEACTABICHUS O XMMHYECKOW COCTaBJISIONICH
€CTECTBEHHO - HAYYHOW KapTUHBI MUPA KaK OCHOBBI IPUHSTUS PELIICHUN B KU3HEHHBIX
Y TIPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO OBEJEHHUS B IPUPOIHOM CpELE.

3amaun 0cBOEHHUS 00111e00pa30BaTEIbHON JUCIIUILIUHBI « XUMUS»:

— chopMHUpOBaTh TOHUMAHHE 3aKOHOMEPHOCTEH TIPOTEKAHUS XUMHUYECKUX
IPOLIECCOB M SIBJIEHUW B OKPYXAarOUIEH Cpele, LEIOCTHOM HAay4YHOM KapTHHBI
MUpa, B3aUMOCBSI3M U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

— Pa3BUTh YMEHHsI COCTABJIATH (OPMYJIbI HEOPTAHMYECKUX M OPTaHUYCCKUX
BCIIECTB, YPaBHEHUS XHMHYECKUX PpEAKIUH, OOBSICHATH WX  CMBICIH,
WHTEPIPETUPOBATH PE3yJIbTAaThl XHMHUECKUX IKCIICPUMEHTOB,

— chopMHpOBaTh  HABBIKM  TPOBEICHUS  MPOCTCUIUX  XUMHUYCCKUX
AKCIIEPUMEHTAJIbHBIX HUCCIEOBAaHUM C COOJIFOJCHUEM MpaBUi OE30M1acHOTrO
oOpallleHHs C BEIIeCTBaMU U JIa0OpaTOPHBIM 000PYI0BAHUEM;

— pPa3BUTh YMEHHUS HCIOIH30BaTh MH(POPMAIMI0O XUMUYECKOTO XapakTepa W3
Pa3TUYHBIX UCTOYHUKOB,;

— chopMHUpPOBaTh YMEHHUS MPOTHO3UPOBATH MOCIIEICTBHS CBOCH NESITEIHHOCTH U
XUMUYECKUX TIPUPOTHBIX, OBITOBBIX M MPOU3BOJICTBEHHBIX MPOIIECCOB;

— chopMHUpOBaTh TOHUMAHUE 3HAYUMOCTH JTOCTHIKCHUN XUMUYECKON HAyKU |
TEXHOJIOTHI JJIsl pa3BUTHS COITMATIBHON 1 TIPOU3BOICTBEHHOM cep.

Pe3ynbraThl 00y4YeHUsS OPHEHTHUPOBAHbI Ha TOJYYEHHUE KOMIICTCHIIUN IS
nocieayoiei npoeccuoHaaIbHON NeITEIPHOCTH KaK B paMKax JaHHOW MpeIMETHOM
00JIacTH, TaK U B CMEXHBIX C HeM oOmacTsax. OHM BKJIIOYAOT B ce0s pe3ysIbTaThl
ocBoeHHUsI 001Ieo0opa3oBarebHON AUCHUIIIMHBL B cooTBeTcTBUM ¢ DI'OC CIIO u Ha
ocuoe ®I'OC COO:



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

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

Menneneena;
— YMEHHE COCTaBJIATh PEAKIIMU COCTUHECHUS, Pa3IOKEHUs, OOMEHa, 3aMeICHHUS,
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;

— YMEHHE HUCCIIEI0BATh KAYECTBEHHBIC PEAKIIMA HEOPTAHUYECKHUX BEILIECTB;

— YMEHHuE KiIaccu(UUUpOBAaTh 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 pa3iuyaTh HCTHHHBIE PACTBOPbI, UCCIENOBATH (PUBHMKO-
XUMHYECKHE CBOMCTBA HWCTHUHHBIX PACTBOPOB;

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

[lepeuncnennple pe3yabTaTbl OCBOCHHMSI COOTHOCATCA C (OPMUPYEMBIMU
KOMITETCHIIMSIMU:

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

OK 02. Hcnons3oBaTh COBPEMEHHBIE CpEACTBA IOMCKA, aHaiu3a |
uHTepnpeTanuun WHGOpMa U WHGOPMAIIMOHHBIE TEXHOJIOTHH JUISI BBITTOJTHCHHUS
3a/1a4 npodeccuoHaIbHON 1eATEIbHOCTH.

OK 04. D¢ dexTuBHO B3aUMOJIEUCTBOBATh U Pa0OTaTh B KOJJICKTUBE U KOMaH/IE.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPY’KAIOIIEH Cpelibl, pecypcocOepeKeHHIO,
MPUMEHATh 3HAHUSA 00 M3MEHEHUHU KJIMMaTa, MPUHIMIBI OepeXIMBOrO MPOU3BOJCTBA,
3¢ (PeKTUBHO AEMCTBOBAThH B UPE3BhIUAMHBIX CUTYAIUAX



2. PE3YJIbTATBI OCBOEHUS YYEBHOM JUCHUTLJIAHBI

Kox 1 HauMeHOBaHHe
GopmMupyembIx
KOMIIeTeHIIMH

HHaHpreMble pe3yJabTaThbl 0OCBOCHUA TUCIHUIIJIMHBI

0oume

OK 01. Beibupats
CIocoObI
pelieHus 3aaaq
npodecCuOHATbHON
NesITeNbHOCTH
MPUMEHHUTEIHHO K
pa3IMYHbIM
KOHTEKCTaM

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

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

UHUIUMPOBATh, IUIAHUPOBATh U CAMOCTOSITEIbHO BBIIOIHSTH
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;

- YCTaHABJIMBAaTh CYLIECTBEHHBI NpPHU3HAK WJIM OCHOBAaHUS
JUIsL CpaBHEHU S, Ki1accuuKauu U 0000IeHNS;

- ONpEAENATh LU JAEATENbHOCTH, 33]aBaTh IAapaMETpPhl 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 MBILUIEHUE TIPU  PELICHUH

JKU3HEHHBIX TTPOOIeM

0) 0a30BbIE HCCIE0BaTEIbCKIUE NeHCTBUS:

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

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

JAucaunimHapHbie
- - 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

OKHCIJICHUSI, XHMHUYECKasi CBsA3b, MOJIb, MOJISIDHAs Macca,
MOJIIpHBIA 00BEM, YIIEPOAHBIA CKeNeT, (yHKIMOHAIbHAs
rpynmna, pajadkaj, HW30MEpHs, H30MEpbl, TOMOJIOTHYECKUN
pan, TOMOJIOTH, YTJIEBOJOPOBL, KHUCJIOpO/I- n
a30TCOJCpXKAIINE COCTUHEHHS, OHOJIOTUYCCKH AaKTHBHBIC
BellecTBa (yriaeBOJbI, KUPBI, OENKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHECHUS,
KpUCTAJUIMYECKasl PEIIeTKa, TUTIbl XUMUYECKUX  PEaKIui

(OKHCITUTENBHO- BOCCTaHOBUTECIbHEIC, 9K30-U
SHAOTEPMUYECKUE, PEAKIMM HOHHOTO OOMEHa), pacTBOD,
AIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JIEKTPOJIUTHYECKAS
JACCOLMAIMsl, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKOW PEaKIMy, XUMHUYECKOEe PaBHOBECHE), TCOPUU U
3aKOHBI (TEOpUS XUMHYECKOTO CTPOCHUS OPraHUYECKUX
BemectB  A.M. bytiepoBa, Teopusi 3IEKTPOIUTHUECKON
auccoumranuu, nepuonnueckuid 3akoH .M. Mengeneesa,
3aKOH COXpaHECHUS Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUH, (DAKTOIOTHUECKHUE CBEICHHS O

CBOIicTBaX,  cocraBe, IIOJyueHUH U  Oe30macHoOM
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
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

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
CCTCCTBCHHOHAYYHBIX IIPEAMECTOB;
- YMCTb HCIIOJIB30BaTh HauMCHOBaHUA XUMHUYCCKUX

COCIMHEHUN MEXIYHApOAHOIO COI3a TEOPETUYECKOU U
IIPUKJIAJHOM XMMHHM U TPUBHAJIBHBIC HA3BaHUS BAKHEUIIUX
BEIIECTB  (ITWJIEH,  aleTWwIeH, IJIMLUepuH,  (eHod,
(dopManbaeru, yKCycHas KHUCIIOTa, IVIMLWH, YrapHbIi ras,
YIIEKUCHBIA Ta3, aMMHUaK, TralleHas HW3BECTb, HerameHas
M3BECTh, MUTHEBAS COJAa W JIPYTHX), COCTABIATH (POPMYIIBI
HEOPraHWYECKUX M OPraHMYECKUX BEILIECTB, YPaBHEHHUs
XUMHUYECKUX PEaKLUN, OOBSICHATh UX CMBICH; MOATBEPKAATh

XapaKTCPHLBIC XUMHNYCCKHC CBOMCTBA BCIICCTB
COOTBECTCTBYHOIIMMU OKCIICPUMCHTAMH u 3alrucCsaIMu
ypaBHeHI/Iﬁ XUMHNYCCKHX peaKHHﬁ;

- YMCTb YCTaHaBJIMBATb MMPUHAJICIKHOCTD HN3YUCHHBIX

HEOPraHUYECKNUX U OPraHUUYECKUX BEIIECTB K ONPEACIECHHBIM
KJlaccaM M TpynmnaMm COEIWHEHUH, XapaKTepHU30BaTb UX
COCTaB UM BaXHEHIIME CBOMCTBA; ONPENEIATh  BHJBI
XUMHYECKHX CBSI3eH (KOBaJIEHTHAas, NOHHAsI, METaJlJIN4ecKas,
BOJIOPOJIHAS ), TUITBI KPUCTAIIMYECKUX PELIETOK BEIECTB;

- KJTaCCU(PUIIMPOBATh XUMUYECKHE PEaKLINU;

chopmMHpOBaThH IIPEJICTaBIICHHUS: 0 XUMHUYECKON
COCTABJISIIOIIEH €CTECTBEHHOHAYYHON KapTHHBI MHUPA, POIU
XMMUU B TIO3HAHUU SIBIEHUI NpUPOAbI, B (OpMUPOBAHUH
MBIIUIEHUSI U KYJIbTYPbl JMYHOCTH, €€ (PYHKIMOHAIbHOMN
IPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHUs MPaKTUYECKUX
3aJ1a4 1 9KOJOTHYECKH 00OOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeELE;

- YMETh MPOBOJUTH pacueThl MO XUMHUYECKHM (opMmyrnaMm u
YPaBHEHUSAM XUMHYECKHX pEaKIMH C HCIOJIb30BAHUEM
Gu3NYeCKUX BENWYMH, XapaKTepU3YIOIIMX BeIllecTBa C
KOJINYECTBEHHON CTOPOHBI: MAacchl, 0o0beMa (HOpMasbHbIE




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

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

OK 02. Ucnonb3oBath
COBpPEMEHHBIE
CpeAcTBa MOKCKA,
aHanmu3a u
MHTepHpeTanun
uHpOpMaLUU U
nH(pOpMaLIOHHbIE
TEXHOJIOTUH IS
BBITTOJTHEHUS 32,144
npodeccHoHaIbHOM
JeATebHOCTU

B o0s1acTH HEHHOCTH HAYYHOT0 TO3HAHUSA:

- c(hOpMUPOBAHHOCTH MHPOBO33pPEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH
U OOINECTBEHHOW TPAKTHKU, OCHOBAHHOTO Ha JHAJIOTe
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
JIeSITENIbHOCTh MHIUBUAYAJIbHO U B TPYIIIIE;
OBaagenue YHHMBEPCAJIbLHbIMH
M03HABATEJIbLHBIMH JAeliCTBUSIMH:

B) padoTa ¢ undopmanmeii:

BJIQ/IETh HaBBIKAMH MOJyUeHUSI HHPOPMAIUH U3 UCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOATENBHO OCYIIECTBIATh IOUCK,
aHaIm3, CHCTEMAaTU3aIINIO u WHTEPIPETALNIO
uH(pOpMAIIUK  PA3TMYHBIX BUJOB U (OPM TIPE/ICTABICHNUS,

- co3/aBaTh TEKCTHI B PA3IMYHBIX (QopMarax C Y4ETOM
Ha3Ha4YeHHUs] MHPOpPMAIUN U IIeNIeBOM ayTuTOpPUH, BHIOMpas
ONTUMATBHYIO (OPMY TIPEICTABIICHHS ¥ BU3YATH3AIINN;

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

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 (MPEBpaAlICHUsI OPraHUYECKHX BEIIECTB MPHU
HarpeBaHWM, MOJYYECHHE STWICHA U U3YyYECHHE €r0 CBOMCTB,
KaueCTBCHHBIC PEAKIIMU Ha aJbJETH/Ibl, KpaxMaj, YKCYCHYIO
KHUCIIOTY; JEHaTypanusi OCelKOB IPH HAarpeBaHHUH, ILBETHBIC
peakiuu OEJIKOB; MPOBOJUTH PEAKIMU HOHHOrO OOMeEHa,
ONpelensiTh Cpely BOJHBIX pPACTBOPOB, KaueCTBEHHBIE
peakiuu Ha CyibdaT-, KapOOHAT- W XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHS; peIlaTh SKCIEPUMEHTAJIbHbIC 3a/1aud 10
temam "Metamel" w "HemeTtamiel') B COOTBETCTBHH C
MpaBUJaMHd TEXHUKH O€30MacHOCTH TIPH OOpalleHuu C
BEILIECTBAMH u 1ab0paTOpPHBIM 000pyI0BaHUEM;
MPEJICTaBIATh PE3YylAbTaThl XUMHUYECKOIO HKCIIEPUMEHTA B
dbopme 3amucu ypaBHEHUW COOTBETCTBYIOIIMX pPEAKIUA U
(dbopMynHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3YIbTATOB;

- yMETh  AHAIMW3UPOBATh  XUMHUYECKYI0  WH(OpMaIHIO,
MOJIy4aeMyI0 M3 Pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOU
nH(popmanuu, cetb IHTepHET U Apyrue);

BIIQJIETh OCHOBHBIMH METOJaMU HAy4YHOTO  ITO3HAHUS
BEIIECTB U XUMUYECKUX siBIeHWH  (HaOmroneHwue,
U3MEepeHHe, IKCIIEPUMEHT, MOJCTUPOBAHHE);

- YMETh MPOBOJIUTH PACUYEThl IO XUMUYECKUM (PopMysiaMm u
YpPaBHEHUSAM XHUMHMUYECKHX pEaKIHUl C HUCHOJIb30BaHUEM
(U3MYECKUX BEITUYHMH, XapaKTepU3YIOIIUX BEIIeCTBa C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, o0bemMa (HOpMallbHBIC
YCJIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKUE 3HAHUS NIl MPUHATUSL PELICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYyallUsIX, CBS3aHHBIX C
BEILIECTBAMH M X IPUMEHEHUEM




Koa v HaumeHoBaHue
GopmMupyembIx
KOMIIeTeHIIMH

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

0oume

JAucuunimHapHbie

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

BJIQJICTh HaBBIKAMH PACTIO3HABAHMS U 3alIUTHl HH)OpPMAIIHH,
WH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH; - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOTIPE/ICIICHHUIO;

OK 04. DddexTuBHO
B3aMMO/IEHICTBOBATh U
pabortathb B
KOJIJICKTHBE U
KOMaH/Ie.

- OBJaJIcHMEe HaBbIKAMU Y4eOHO- HCCIIEA0BATEIbCKOM,

MPOEKTHOM U COLIMATIbHOM JAEATENbHOCTH;

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

0) coBMeCTHasl 1eATeJIbHOCTD!

- MOHMMAaTh M HUCMOJb30BaTh NPEUMYIIECTBA KOMaHJIHOW U
UHAUBUAYaAJIbHON paboThI;

NPUHUMATH eI COBMECTHOM NeSITeTbHOCTH,
OpPraHW30BBIBATH W KOOPIUHHPOBATH JICHCTBHS 1O e€e
JOCTHDKEHUIO: COCTaBJIATh IUIAH JeMCTBUH, pacmpenensiTh
pPOJIM C y4€TOM MHEHMH YYaCTHHUKOB OOCYXIaTh pe3yJbTaThl
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

OBaanenue YHHBEPCAIbHBIMU peryasiTHBHbIMH
JeHCTBHSIMMU:

) NPUHSITHE Ce0s1 U IPYTHX JIIO/Ieii:

- IPUHUMATh MOTHBBI M apTYMEHTBl JAPYIHX IHOJEH TIpH
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
O€JKOB; MPOBOIUTH PEAKIIMA MOHHOTO OOMEHA, ONpEAesTh
Cpelly BOJHBIX pPAaCTBOPOB, KauyeCTBEHHbIE pPEAKIMM Ha
cynbdar-, kapOOHAT- ¥ XJIOPHA-aHUOHBI, HAa KATHOH
aMMOHMSI; peIIaTh SKCHEpUMEHTAlbHbIE 33/Ja4d 10 TeMaM
"Metamns" u "Hemeramibl") B COOTBETCTBUU C MpaBHIIaMU
TEXHUKHA O€30MacHOCTH MpHU OOpallleHHH C BEIECTBAMU U
nabopaTOpHBIM 000PYIOBAHUEM; TPEACTABISATh PE3YIbTAThI
XMMHYECKOTO 3KCIIepUMeHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOIIMX peaknuii U (HopMyIupoBaTh BBHIBOJBI Ha
OCHOBE 3THX PE3yJIbTaTOB




Koa v HaumeHoBaHue

IInanupyemMsble pe3yJbTaTbl 0CBOCHHS JMCIUIIIHHBI

GopmMupyembIx
KOMIIeTeHIM i 00mue JucuMnimHapHbIe
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
Cpelbl, npobiem; 3aJ1a4 M SKOJIOTUIECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
pecypcocOepexeHn - [IJJAHUPOBAHUE U OCYUIECTBIECHUE JEHUCTBUN B OKPYXkKarolen 3JI0pPOBBIO U IPUPOJIHOM cperie;
10, IPUMEHSATD cCpele Ha OCHOBE 3HAHUS I1IeJIied YCTOWYMBOTO Pa3BUTHS YMETh COOJIFOJIaTh MPAaBWJIA SKOJIOTHYECKH IIeTIECO00pa3HOTO
3HaHUS 00 YeJI0BEUECTBA; MOBEJCHUA B OBITY M TPYAOBOH [EATENBHOCTH B IIENAX
W3MEHEHUH KJINMaTa, aKTUBHOE  HEINPUATHE JICUCTBUH, MPUHOCIIIMX  Bpel COXpPAHEHHUSI CBOETO 3JI0POBbSI M OKPYXKAIOLIEH MPUPOTHOMN
TIPUHIIMITBI OKpYXarollen cpene; Cpelbl; Y4YUTHIBATH OINACHOCTh BO3JCHCTBHS Ha IKUBBIC
OepeKITMBOTO - yMEHHue MIPOTHO3UPOBATH HEeOIaronpusITHbIE OpraHu3Mbl  OIPEJCICHHBIX BEIIECTB, IOHUMAs CMBICI
IIPOU3BO/CTBA, HKOJIOTMYECKUE TIOCIIE/ICTBUS MPEANTPUHUMAEMBIX JCHCTBUH, MOKa3aTesl MpeAeNbHON JOMYCTUMON KOHIICHTPAIIUU
3¢ HeKTHBHO IPEIOTBPAIIATh HX;
JeiCTBOBATS B paclIMpeHre OMbITa AESTEIbHOCTU HKOJIOTHUYECKOM
YpE3BBIYANHBIX HaIpPaBJIEHHOCTH;
CUTYyaLUSIX OBIIaJICHHE  HaBBIKAMH  y4eOHO-  HCCIIEOBATEeNbCKOMH,

MIPOEKTHOM Y COLIMAIbHOMN JESTEIbHOCTH;




3. CTPYKTYPA U COAEP KAHHUE YUEBHOM JUCHHUILINHBI
3.1. TeMatuueckuii 1mjiaH y4eOHOW TUCITUTLTMHBI

0/1b.12 Xumusi

Buja yueOHoii padboThl

Koan4gecTBO 4acoB

1 2
MaxkcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 72
O0si3aTeIbHAS AYTUTOPHAS YueOHas HArpy3Ka (Bcero)
6m. u.:
TEOPETHYECKOE 00yUeHne 27
IIPAKTUYECKUE 3aHATHS 41
CamocTosiTenbHast pabota 00y4aroerocs
[IpomexxyTouHas arrecranus: 4
mudepeHIMpoBaHHbIN 3a4eT, (IK3aMEH)
UTOrO 72
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3.2. Conep:xxanue o0yueHus no yueonoii mucuumianne O1b.12 Xumus

HaunmeHnoBanme Conep:kanue y4eOHOro MmarepuaJjia (0CHOBHOE M NIPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem dopmupyeMblie
pa3/ies0B U TeM JIa0OpaTOpPHbIE M NPAKTHYECKHE 3aHATHS, IPUKJIAJTHON MOLYJIb 4acoB KOMIIeTeH M
1 2 3 4
Pa3nes 1. OcHOBBI cTpOeHMS BellecTBa 6
Tema 1.1. OcHOBHOE coepkaHHue 6
CrpoeHue aToMOB CoBpeMeHHas MOZIEIb CTPOCHMSI aToMa. BUIbI XUMUYECKOH CBSI3U 2
XUMUYECKUX DJIEMEHTOB U [IpakTHYecKkasi paboTa OK 01
npupoaa XUMHYECKOU Penrenue 3agannii Ha COCTABIEHUS XUMHUYECKUX Q)opMyn 4
CBSI3U
Tema 1.2. OcHOBHOE corepKaHue 4
Iepuoanyeckuii 3akoH U [[IpakTHYecKkasi padoTa 2 OK 01
tabauma J[.U. [lepuoanueckas cucrema xumuyeckux 3semeHToB .M. Menneneesa. OK 02
Menneneesa «MeTtammnueckue / HeMETaNTMYECKUE CBOMCTBA, AIEKTPOOTPUIIATEIBHOCTD XUMUYECKHX
DIIEMEHTOBY
Paznen 2. XumMuueckue peakiuuu 10
OcHoOBHOE coiep:kaHue 6
Tema 2.1. —
Knaccugukaius 1 TUIIbI XUMUYECKHX Peakifil ¢ 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
DIEKTpONIUTHYECKAs 3 Teopurs INEKTPOIUTUYECKON AUCCOLHUALINH, COCTABIECHUE NOHHBIX peaKnn 2 OK 04
AUCCOLHMALMA M UOHHBIM 1y aGopaTopras pa6oTa THIIB XUMHYECKHUX PEaKIHii
o0MeH 2
Paznen 3. CTpoeHue 1 CBOHCTBA HEOPraHMYeCKUX BELECTB 18
OcHOBHOeE cofiep:kaHue 4
Tema 3.1. [Tpenmer Heoprannyeckoit xumun. Kiaccupukaiyst HeOpraHM4eCKUX BEIIECTB 2
Knaccudukanus, OK 01
HOMEHKJIaTypa U CTPOCHHE lIpakTiyeckas padora . OK 02
HEOPrAHHYECKHX BEIIECTR Perenrie MpakTUYECKUX 3aJaHUi M0 KiacCU(UKALUK, HOMEHKIAType U XUMHUYECKUM 2
(opMynaM HEOpraHMYECKUX BEIIECTB
Tema 3.2. OcHOBHOE coiep:KaHue 8
®duznko- Metasmbl. O0mre puzndeckue 1 XMMUYECKHe CBOWCTBA METAJIOB 2 OK 01
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MPOU3BOJCTBEHHON
JEATEIbHOCTH YEJIOBEKA

W nentudukanys opraHndecKux COSTMHEHHU OTACIbHBIX KIIaCCOB

HaumenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3/ies0B U TeM JIabopaToOpHbIe M MPAKTHYeCKHE 3aHATHS, IPUKJIATHON MOIYJIb 4acoB KOMIIeTeH M
xuMuueckue ceoiictea  [Hemetamuer. OOmue ¢pu3ndeckue 1 XMMUYECKHE CBOMCTBA HEMETAIIOB. XMMHUYECKHE CBOMCTBA 2 OK 02
HEOPraHUYECKUX BEIIECTB |[OCHOBHBIX KJIACCOB HEOPIraHUYECKUX BELICCTB.
[IpakTHyeckasi padGora 4
CocraBiieHHE YpaBHEHUN XUMHUYECKUX peaKlui
Tema 3.3. OcHOBHOE cojlepKaHue 6
Wnentuduxamnms JIabopaTopHasi padota OK 01
HCOPraHMYCCKUX BCIIECTB | neHTudukaus HeOpraHndecKux BEIIeCTB OK 02
CBolicTBa HEOPraHNYECKUX BELIECTB 2 oK o4
Pa3nen 4. CTpoeHHe U CBOIiCTBA OPraHMYECKUX BelleCTB 24
OcHoBHOe cofiep:kaHue 6
Tema 4.1. =
[Ipeamet oprannueckoid XuMuu. OCHOBHBIE MTOJIOKEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OK 01
Knaccudukanms, crpoeHue . 2
opranndeckux coenquHeHnii A.M. byrieposa
1 HOMEHKJIaTypa
OPraHHUYECKUX BEIIECTR [IpakTuyeckas padora 4 OK 01
CocTaBiieHHE TIOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (POPMYIT OpraHMueCKHX BEIIECTB
OcHOBHOe coJep:KaHue 14
Teopernueckoe o0yyeHue
AnKaHbl. AJIKMHBI M aJIKaJIME€HbI M apOMaTUYECKUE YTIIEBOIOPOIbI 2
Kucnopoconepxaiye coeluHeHHsI A30TCOIeprKalie COeIMHEHNs. BhICOKOMOIEKyIsIpHbIE 2
Tema 4.2. COCIMHEHUS OK 01
CaoiictBa [pakTuyeckas padora 4 OK 02
OpPraHWYCeCKUX COCANHCHNUH |[CocTaBiIeHIEe yPABHEHNH XMMUYECKUX PEAKIINMN C YUaCTUEM OPTaHUYECKUX BEIECTB OK 04
[IpakTuyeckas padora 4
CBOIICTBa OPraHMYECKUX COCTUHEHUN
JIabopaTopHas padora 2
[ IpeBpalieHusi OpraHu4eCKUX BEHIECTB IPH HArPEBAHUU
Tema 4.3. OCHOBHOE COJIepsKaHIe 4
Unentnduxanms Teopernueckoe o6yuenuebroopranmueckue coeTMHEHUs: OCIKHU, )KUPBI, YIIEeBOIbI Pob
OpPraHMYECKUX BEILECTB, (OpraHMYeCcKON XHMHUU B PELICHUH MPOOJeM 3HEpPreTH4ecKoid Oe30MacHOCTH, B Pa3BUTHU 2 OK 01
WX 3HAYEHME W MEJMIMHBI, CO3/IAHMI HOBBIX MAaTEPHANIOB, HOBBIX HCTOUHIKOB SHEPIUU OK 02
npuMeHeHHe B ObIToBOM 1 [JIaGopaTopHas padora 2 OK 04

[IpomexyTouHas arrecTanus (AnddepeHINPOBAHHBIN 324eT)
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HaumenoBanme Conep:xkanue yueOHOro MmarepuaJjia (0CHOBHOE M NPO(ecCHOHATbHO-OPMEHTHPOBAHHOE), Oobem DopmupyeMblie
pa3aesioB M TeM JIadopaTopHbIe U MPAKTHYECKHE 3aHATHS, IPUKJIAIHON MO1Y./Ib 4acoB KOMIIETeHIIUH
. 4
Pa3nes 5. KuHeTH4ecKkue U TepMOIMHAMHYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUHMHYECKUX PeaKIuii
Tema 5.1 OcHOBHOE coepkaHHue 4 OK 01
CKOpOoCTh XUMHUYECKHUX CKOPOCTh peaKify, €€ 3aBUCUMOCTb OT pa3indHbIX ¢aktopos. [Ipunmun Jle [larense 2 OK 02,
peaKuu. [IpakTnyeckas padora 2
XUMHUYECKOE PAaBHOBECUE |Perienue 3aaHuil HA npuMmeHeHue npuniuna Jle-Ilarense
Paznen 6. PacTBopsl 6
OcHOBHOe cofiep:kaHue 2
Tema 6.1. > OK 01, OK 02
PacTBopeHue kak pU3uKo-XxuMHUYeckuii mporecc. PactBopbl. CiocoObl IPUTOTOBICHUS
[Tonsatue o pactBopax 2 OK 07,
[pacTBOpoB. PactBoprmMocTs. MaccoBas 10151 paCTBOPEHHOT'O BEILIECTBA.
OCHOBHOE coaep:KaHue 2
Tema 6.2. McciienoBanue P OK 01, OK 02
o Jlaboparopnasi pa6ora
CBOICTB PacTBOpPOB 4 OK 04,
[IpuroroBieHre pacTBOPOB, pEIICHHE 3a7ad Ha IPUTOTOBJIEHHUE PACTBOPOB
[Ipome:xyTOUHAs1 aTTeCcTALMs 110 JMCHUILIMHE (324eT) 2
Bcero: 72
M3 HUX MPAKTHYECKUX 3aHATHIA 41
JIEKIUH 27
caMoCTosiTe1bHAsA padoTa -
3a4er 4
IK3aMeH -
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4. YCJIOBHUSI PEAJTA3AIIAN ITPOT PAMMBI YYEBHOM
TV CHUILIAHBI

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;

- HAOOPBI PEAKTHBOB OPTaHUYECKUX U HEOPTAHUIECKUX 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 kK KBaTM(PUKAUKA TEAATOTHUYECCKUX KaJIpOB, OCYIIECTBISIOMINX
pean3aIuio IITICC3 1o CHEIHAIBHOCTH, JIOJKHBI o0ecIeunBaThC
MeJarorHIeCKUMA  KaJpaMH, HWMEIONTUMHU cpeaHee Tpo(ecCHOHaIbHOE, BBICIIIEE
oOpa3oBaHHEe, COOTBETCTBYIOIIEE MPO]IITIO MperoaBacMoil yaeOHOM TUCITUTIINHBI.
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. Nudpopmanuonnoe odecneuyeHune o0y4eHmus. Ilepeyensn
PEeKOMEeHyeMbIX Y4eOHbIX Hu3aHuil, MHTepHeT-pecypcoB, I0ONOJHUTEIbHOM
JINTEPATyPbI

OcHOBHBIC TICUATHBIC u3aaHusd

1. Audpunorenora, M. B. Xumus: y4eOHUK U MTPAKTUKYM JUIsI CPEIHETO
npodeccrnoHanbHOro oopasosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonkoB. — 2-¢ u3x., ucnp. u gon. — MockBa: UzmarensctBo Opaiit, 2022, —
291 c.

2. lllerommxuna, H. A. O6mas xwumus: yueOnuk mus CIIO / H. A.
[leronuxuna, JI. B. MunaeBckas. — Cankt-IlerepOypr: Jlanp, 2021. — 164 c.

3. Hukonbckuit, A. b. Xumwus: y4eOHUMK 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'onyb6e, 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 knacc. Yruyonéuusiii ypoBens : yueoHuk/ 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 ypoBeHnb. 10—11 kitaccel: paboyasi mporpamma K
muaun YMK B.B. Jlynuna: yueObno-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. : umn.

9. I'ycera, E. B. Xumus qa CIIO: yuebno-metoanaeckoe nocooue / E. B.
I'ycea, M. P. 3uranmmuna, J[. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5- 7882-2792-4. — Tekct: 25eKTpoHHBIN // JlaHb : 3JIeKTpOHHO-
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5. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUS YUYEBHOM

JANCHUITJINHBI

KoHTposib ¥ OlLIEHKa pe3yJbTaToB
OCYUIECTBJISIETCS.  MpernojaBaTeieM Ipu

OCBOCHMS
NpOBEICHUU J1abOpaTOpHBIX  padoT,

y4eOHOM  AUCIUTIIIMHBI

IMPAKTHICCKUX SaHHTHﬁ, TCCTUPOBAHNA, a4 TAKIKC BbIIIOJHCHUA O6yanOHIHMHCSI
HWHAUBUAYAJIBHBIX BaﬂaHHﬁ, IIPOCKTOB, HCCJIC,Z[OB&HHﬁ, IMPaKTHYCCKUX BaH}ITHfI,

TECTUPOBAHUS.

Pe3yabTaTnl 00y4yeHust

®opmMbI 1 METOABI KOHTPOJISA U
OlIeHKH pPe3YJIbTATOB 00y4eHusl

1

2

YMEHUE COCTABJIATH XUMUYCCKUC q)OpMyJ'IbI COCI[I/IHeHI/Iﬁ B COOTBETCTBHUHU CO
CTCIICHBIO OKHCJICHUA XHMHYCCKHUX JJICMCHTOB, HCXOJsA M3 BaJICHTHOCTHU
1 3JIEKTPOOTPHIIATEIIFHOCTH;

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 pCaKIUu, COCTaBJIATH
YpPaBHCHUA XUMHUYCCKUX pCaknuy  HMOHHOI'O oOMeHa ¢ ydJacTuem

HCOPIraHNYCCKNX BCUICCTB,

YMEHHE KITacCH(UIIMPOBATh HEOPraHMIECKUE BEIIECTBA B COOTBETCTBHH C UX
CTPOCHHMEM, YCTAHABIMBATh 3aBHCHMOCTb (DPU3MKO-XMMHYECKHX CBOWCTB
HEOPraHMYECKHX BEIIECTB OT CTPOEHHS  aTOMOB U MOJIEKYJ, a TaKxke
TUIa KPUCTAIINUECKON PEIIeTKH;

'YMeHHe nucclieoBaTh KaueCTBEHHBIE PCaKu HEOPraHMICCKUX BEIIECTB,

YMCHUC KJ'IaCCI/I(I)I/II_II/IpOBaTB OpraHn4eCKUC BCEHICCTBA B COOTBETCTBUM C
X CTPOCHUCM,

YMCHUC  YyCTAaHABJIMWBATb  3aBUCHUMOCTH (1)1/131/11(0 -XUMHYECKHX  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;

YMEHUEC pas3jim4yaTb HNCTHHHBIC PacTBOPHI, HCCJICA0BATh Q)HSI/IKO-
XHIMHUYSCKHE CBOMCTBA MCTUHHBIX PacTBOPOB;
YMCHUC pas3jn4yaTb HNCTHHHBIC PacCTBOPHI, HCCIICA0BATh (I)I/ISI/IKO'
XMMHYECKHUE CBOMCTBA HCTHUHHBIX PacCTBOpPOB,
YMEHHC OLICHUBATb noCICACTBUA OBITOBOM n HpOHSBOﬂCTBCHHOﬁ

ITeSITETLHOCTH YEeJIOBEKA C ITO3UIIMHA IKOJIOTHIECKOM 0e30IMacHOCTH

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

TECTUPOBAHHE, CAMOCTOSITEIIbHBIC
MUCEMEHHBIE 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 TUCITUTLIMHBI

O/1b.12 Xumus

(HaumeHnosanue y4eOHOU OUCYUNTUNBL)

09.02.01 Komnoviomephule cucmemsvl U KOMNIEKCbl

(K00, HaumeHoBaHue npogeccuu/cneyuaroHOCmu)

2024
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KoHTpo/1bHO-01ICHOYHBIE CPeICTBA
JJIS1 IPOBEACHUSI IPOMEKYTOYHOM aTTeCTALMU
B popMme nuddepeHIMPOBAHHOIO 3a4eTa

Tema 1.1. OCHOBHBIEC MOHSATHS U 3aKOHBI XUMUU

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 equHUIaX OHA BBIPAXKAETCS
6. Kax BBIUMCIHTH KOJUYECTBO BEIIECTBAa, 3HAs Maccy, OOBEM WU YHUCIO
CTPYKTYPHBIX €IUHUIL?

7. Kak ¢popmynupyeTcs 3akoH ABOrajipo?

8. UTO Ha3bIBAETCA OTHOCUTEIBLHOM IJIOTHOCTHIO OJHOTO Ta3a Mo Apyromy?

9. ChopMynupyiiTe 3aKOH MOCTOSHCTBA COCTABA.

10. ChopmynupyiTe 3aKOH COXpaHEHUSI MaCcChl 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 onpenenuTs KOJIMYECTBO YHEPTETHUECKUX YPOBHEU B DJIEKTPOHHOM 000JI0UYKE
atoma?

4. Kak paccunTaTh MakKCUMaJIbHO BO3MOXXHO€ KOJHMYECTBO JJICKTPOHOB Ha JaHHOM
SHEPreTUYECKOM YPOBHE?

5. KakoBO KOJIMYECTBO MOYPOBHEN HA SHEPTETUUYECKOM YPOBHE?

6. Kak 00603HauaroTCst NOypOBHU?

7. Ha kakoM 3HEpreTuyeckoM ypOBHE SHEPIHsl 3JIEKTPOHA OOJIbIIEe Ha IEPBOM MJIM Ha
4eTBEpPTOM?

8. UTo Ha3bIBaETCSl OpOUTAIBIO?

9. Kakyto hopmy numerot opoutanm?

10. KakoBO BO3MOHOE KOJTMYECTBO OpOUTaIel Ha IMOyPOBHSIX?

11. Ilepeuncnute, aTOMbl KakhX 3JIEMEHTOB HMMEIOT 4 3JIEKTPOHA HA HAPYKHOM
HPHEPTEeTUYECKOM YPOBHE IJIEKTPOHHON 0007109KH?

12. Yto o6o3HayaeT TepMUH —CruH|?

13. IIpu kakOM yCIOBUHM HA OAHOM OPOUTATIM MOTYT HaXOAUTKCS JIBa SJIEKTPOHA?

14. Ar = 20.

15. Onement 3-ro nepuona Il rpyner.

16. DnemeHT 5 rpynmel, B €ro aToMe 3 SJHEPreTUYECKUX 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 nmpupoaa XuMHYECKON CBS3U?
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2. Kakue BUIbI XUMHUYECKOU CBSI3U CYIIECTBYIOT MEXAY aTOMaMH B COEUHEHUSIX?

3. OnuiuTe MexaHu3M 00pa30BaHUs KOBAJICHTHOM CBSI3U.

4. Kakas CBsI3b HAa3bIBAE€TCS KOBAJICHTHOM?

5.UeM oTnuyaeTcs KOBAJICHTHAs MOJSpPHAs CBA3b OT KOBAJIEHTHOW HEMOJISIPHOW
CBSI3U?

6. Kakast cBsI3b Ha3bIBA€TCSI MOHHOW?

7. Yem oTan4aeTcss MEXaHu3M 00pa30BaHUs HOHHOM CBSI3U OT KOBaJECHTHOM?

8. Kakast cBs3b Ha3bIBaETCA METANINYECKOM?

9. OnummTe MeXaHU3M 00pa30BaHUS METALTNICCKON CBS3H.

10. Kakas xumuyeckasi CBSI3b Ha3bIBA€TCSI BOJAOPOAHOM?

11. IlpuBenure npuMepsl COCOUHEHUN C HOHHOM, KOBAJIEHTHOM, METaJUIMYECKOU
CBSI3bI0 MEXK/y aTOMAMMU.

12. Tlepeuncnure BemecTBa MEXAY MOJIEKYJIAMH KOTOPBIX CYIIECTBYET BOJOPOIHAS
CBSI3b.

Tema 1.5. Knaccudukaiyss HEOpraHM4eCKUX COSIUHEHUN U UX CBOMCTBA

1. 3anucats ypaBHEHUS peaKkUU, XapaKTEPU3YIOIIUE CXOJICTBO OKCUIOB.

2. Moxuo mu ruapokcun menu (II) momyuuts coenmunennem okcuaa menu(ll) c
BoJ101? OTBET 00OCHYHTE.

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

4. 3anucath ypaBHEHUE PEAKIINH, XaPAKTEPHUIYIOIIEE MTPOTUBOMOJIOKHOE CBOMCTBO
OCHOBHOT'O OKCHJA KUCIIOTHOMY.

4. Ha ocHOBeE CBOICTB J0Ka3atTh, 4To okcuj yriuepoaa (IV)-kucnorHbiit

5. Ha ocHOBE CBOMCTB q0Ka3aTh, YTO OKCHUJ, 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 M KUCJIOTHBIE OKCUIBI U 1AUTE UM Ha3BAHUE:

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

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

1. Uto u3y4aeT opraHuueckas XuMusi?

2. HazoBuTe M3BECTHBIE BaM KJIACCHI OPT. BEIIECTB M UX OTJIEIbHBIX MPEICTABUTEINICH.
3. SBnAOTCS JM  OKCHUIBI yriepojJa M YroJibHas KHUCIOTa OpPraHWuYECKUMHU
BellecTBamMu’?

4. Yemy paBHa BaneHTHOCTH C B O.C?

5. SIBnsieTcs v 3TUIIEH TOMOJIOTOM METaHa?

6. Kak aToMbl COETMHSAIOTCS B MOJIEKYJTy?

7. Kakasi cBsI3b BO3HUKAET MEK/ly aTOMaMHU B MOJIEKYJIaX OPTraHMYECKUX 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 H30Mephl ¢ obmel dopmynoit CO6H14. [late um
Ha3BaHUS.

Tema 2.2. YriaeBoaopoibl U UX TPUPOAHBIE UCTOUHUKHU
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1. Kakue coenHeHNs Ha3bIBAIOTCS YIIIEBOAOpOAAMU?

2. Kakue CymecTBYIOT KJIacChl yIIIEBOJOPOI0B?

3. Uto Takoe roMoJioru?

4. HazoBuTte 0011y10 opMyITy FOMOJIOTUYECKOTO Psifia aIKaHOB, AIKEHOB, AJIKUHOB.
5. Yro Takoe ankanbl? UTo Takoe ajikeHbl? UTO Takoe aJKUHbI?

6. Kakne xummuueckrne CBSI3M CYHIECTBYET MEXKIy aroMaMd B MOJEKylax
YIJIEBOJIOPOIOB?

7. UeM OT/IMYAETCSl CUTMA-CBSI3b OT MU-CBSI3U?

8. 3anummte peakmuro 3amenienns. C2H6 + CI2

9. 3anummute peaknuro npucoeaunenus: C2 H4 + CI2

11. Kakue knaccel yriieBOJOPOAOB JIETKO OKUCIISIFOTCS ?

12. Kakne npoayKThl OIYy4YarOTCs B PE3YIBTATE CKUTAHUS YTIEBOLOPOIOB?

Tema 2.3. Kucnopoacoaepskaiine OpraHu4ecKie COeIMHEHUS
CoupTsl:

1. Kakue BemecTBa Ha3piBaloT ciuptamu? O61mas popmMyna CIUpTOB.
2. Ilo kakuM mpU3HaKaM KJIacCU(UIUPYIOTCS CIIUPTHI?

3. Kakue BUJIbl ©30MEPUH XapPAKTEPHBI JJIs1 CIUPTOB?

4. IlpyuMeHeHne CIupTOB.

5. BnsiHue ciupToB Ha OPTaHU3M.

DEHOJIBI:

1. Kakue BemiecTBa Ha3bIBatoT (heHOTaAMU?

2. Kak mpoucxoauT B3aMMHOE BJIMSIHUE aTOMOB B MoJieKyse ¢eHona? (IMOoJoKeHUe
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. ITomumepbl. PU3NUECKUE U XMMUYECKUE CBOMCTBA

3. [lony4yeHue 1 UCOJIB30BAHUE MTOJIUMEPOB

4. XMUYeCKUE OCHOBBI KHU3HU: OCITKU U HYKJIEHHOBBIE KUCIIOTHI

5. B 4em coCTOUT OTJInYME peakui MOIMMEPU3ALMU OT PEAKIHUN MOJUKOHICHCAUU.
ITpuBecTu puMepsI peaKLInil.

6. Kakume mnomuMepbl HAa3bIBAIOT TEPMOIUIACTUYHBIMU W TEPMOPEAKTUBHBIMM.
IIpuBecTu puMeEpBI.

7. Hanumurte cTpykTypHyto QopMyiny mnpocredmieil amuHOkucioThl. Kakwue
(yHKUIMOHAJIBHBIE TPYIIBI COACPKUT 3TO coeauHenue? [louemy 3Ta aMHMHOKHUCIIOTA
He uMeeT omntudyeckux uzomepoB? IlpuBenurte (Gopmysbl ONTUYECKUX H3OMEPOB
aJaHMHA.

8. Hanummre ypaBHEHUE peakUWy MOJyYEHHS JMIENTHIAa U3 BAJIMHA W LUCTEUHA.
YKaxXuTe NenTUAHYIO CBS3b.
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