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Pabouass mporpamma yueOnoit maucuurmmabsl OY/[.10 Xumus paspabotana Ha

OCHOBE:

— ®enepanbHOro rocyaapcTBeHHOro oopaszoBarenbHoro cranaapta (nanee — @I'OC)
MO CIEIMAIBHOCTSIM CpeIHEro npodeccuoHanbHoro oopazonanus (nanee - CIIO)
44.02.01 JomkoabHOe 00pa3oBaHue, BXOIICH B COCTAB YKPYITHEHHOMN TPYIIIbI
cenuanbHocTel  44.00.00 OOpa3zoBanMe W mnNeJarorn4ecKue HAYKH 110
HanpasieHuio (OOpa3oBaHuMe W NeIaroruyecKue HAYKH, YTBEPKICHHOTO
npukazom Munnpocsemienus Poccuun ot 17.08.2022 1. Ne743, 3apeructpupoBaHo
B Muntocte Poccun 22.09.2022 r. No70195r.

C Y4eTOM:
- TIpUMEPHOU MPOTrpaMMBblI;
- B COOTBETCTBHUM C pabo4yMM Y4YeOHBbIM IUIAaHOM 00pa3oBaTEIbHON

opranuzaiuu Ha 2024/2025 y4eOHblii ToI.

Pa3paboTuuk:

MiucpueBa Maiist MyrannO0oBHA, IPENOIABATEID
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1. HACHIOPT PABOYEM TPOI'PAMMBI YYEBHOMN JUCIUILJINHBI
OV .10 Xumus

1.1. O6sa1acTh NPpUMeEHEHUS] IPOTrPaAMMbI

Pabouass mporpamMMa yueOHOW IUCHUIUIMHBI SIBISIETCS YacTblO OCHOBHOM
npodeccruonansHOi 00pa3zoBaTeabHON mporpaMMbl B cooTBeTcTBHH ¢ PI'OC 110
cnenuansHoctd CIIO  44.02.01 JlomkoabHoe 00pa3oBaHue, BXOAIIEH B COCTaB
ykpyrnHeHHoi rpynnbsl npodeccuiit 44.00.00 O0pa3oBaHue U mNeAaroruveckKue
HAYKH 10 HampasieHuto O0pa3oBaHue U MeJaroruyecknue HayKu.

1.2. MecTo AUCUMILVIMHBI B CTPYKTYpe OCHOBHOM mNpodecCHOHAIbHOI
o0pa3oBaTeJIbHOW NPOrpaMMbl: JIMCIMIUIMHA BXOJIUT B IHUKJI 0a30BBIX
00111e00pa30BaTeNIbHBIX JUCIUTUINH.

1.3. Hesn, 3a7a4u ¥ IVIAHUPYeEMbIe Pe3yJbTAThl 0CBOCHHS THCIUILIHHBI

Heau u 3apaumn AucHUIIMHEBbI. QOPMHUPOBAHUE Y CTYIEHTOB MPEICTABICHUS
O XMMUYECKON COCTABJISIFOLIEH €CTECTBEHHO - HAYYHOW KapTHHBI MUPa KaK OCHOBBI
OPUHATHA PEUICHWM B  JKU3HEHHBIX W  TNPOU3BOJICTBEHHBIX  CUTYyalMsIX,
OTBETCTBEHHOT'O TIOBEJICHMSI B IIPUPOIHOM CpEJIE.

3axauyu AUCUMILIUHBI:

1) chopMupoBath NMOHUMaHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
MIPOLIECCOB U SIBICHUI B OKPYKAIOIIEH Cpelie, [IETOCTHOM HAyYHOU KapTUHBI MUPA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABJISTH (POPMYJIbI HEOPTAHUYECKUX U OPTaHUYECKUX
BCIIECTB, YPaBHEHUS XHUMHUYECKHX  peakIui, OOBACHATH UX  CMBICI,
MHTEPIPETUPOBATH PE3YIbTAThl XUMUUYECKUX IKCIIEPUMEHTOB,

3) cdopmupoBaTh HABBIKM TPOBEIACHUS MNPOCTEUIINX XUMHUUYECKUX
HKCIIEPUMEHTAJIbHBIX HCCIEIOBAaHUN C COONIOACHUEM TMpaBUi 0OE€30MacHOro
oOpallieHusl ¢ BEIIECTBAMU U J1abOPaTOPHBIM 000PYI0BAHHUEM;

4) pa3BUTh YMEHHS UCIOJIH30BaTh HH(POPMALIMIO XUMUUYECKOTO XapakTepa U3
Pa3JIMYHBIX UICTOYHHUKOB;

5) cdopmupoBaTh yMEHHUS ~ MPOTHO3WPOBATH  TOCIEACTBUS  CBOEH
NEATETbHOCTH W XUMUYECKHX TMPHUPOJHBIX, OBITOBBIX W MPOU3BOJACTBEHHBIX
IIPOIIECCOB;

6) copmMupoBaTh MTOHUMAHKUE 3HAYMMOCTU JTOCTHXKEHUM XUMHUYECKON HAayKH
Y TEXHOJIOTUH AJI Pa3BUTHS COLIMAIBHON M MPOU3BOJICTBEHHOM cdep.



ILliianupyemblie pe3yabTaThl OCBOEHHUSI 0011€00Pa30BaTEILHOM TUCHUIVIMHBI « XuMHs» B co0TBeTcTBUU ¢ PI'OC CIIO n
Ha ocHoBe PI'OC COO

Kon u wHamMmeHoBaHue

IlnanupyeMble pe3yJbTaThl 0CBOCHHS JMCIHUIIHHBI

dhopMupyeMBbIX JInYHOCTHBIE W MeTanpeaMeTHbIe IIpeameTHbIe

KOMIIeTeH Ui

OK 01. BeiOupars B yacTu TPyAOBOI0 BOCIIUTAHMSA: - BIIQJETh CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpas
CIOCOOBI PELIeHUs 337a4 | - TOTOBHOCTb K TPYHy, OCO3HAHHE LIEHHOCTHM MAcTEpCTBA, | BKJIKOYAET: OCHOBONOJAralollue IMOHATHS (XUMHUYECKUMH
npogeccuOHaTBLHON Tpyaoooue; DJIEMEHT, aTOM, JJICKTPOHHas o0oyiouka aroma, s-, p-, -
JesTeNbHOCTH - TOTOBHOCTh K aKTHUBHOH JEATEIbHOCTH TEXHOJIOTUYECKON U | DJIEKTPOHHBIE ~ OpOMTalnM  aTOMOB,  MOH,  MOJEKYIa,
MPUMEHUTEIHHO K COLMAIBHOW HAINpPaBICHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, | BaJICHTHOCTH, AIIEKTPOOTPHLIATENILHOCTB, CTETIEHb

Pa3JIMYHBIM KOHTCKCTaM

IUIAHUPOBaTh M CaMOCTOSITCIIBHO  BBIMOJIHSTH
JIEITEIbHOCTD;

- HUHTEpeC K pasIu4yHbIM cdepaM MmpodeccCHOHaATbHON
JIEATEILHOCTH,

OsJianenue YHUBEPCAJIBLHBIMHI
MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30BbIe JJOTHYECKHE IeHCTBHS !

- CaMOCTOSITEJIBHO (pOPMYJTUPOBATH M AKTYaJIM3UPOBATH
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYIIECTBEHHBIM MPU3HAK WU OCHOBAHUS
JUTSL CpaBHEHU S, Kitaccuukanuu u 00001eHNS;

- ONpPEACIATh IENU JEATSIBHOCTH, 33aJaBaTh MapamMeTphbl U
KPUTEPUU UX TOCTHIKEHUS;

- BBIABIATH  3aKOHOMEPHOCTH U

paccMaTpruBACMBbIX ABJICHUAX,

TaKyo

y4eOHBIMU

MMPOTHUBOPECUMNA B

- BHOCHTb KOPPEKTHUBBI B JI€ITEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIBTATOB LEJSIM, OLIEHUBATh PUCKHU
MMOCJICICTBUI IEATCILHOCTH;

- pa3BUBaThb KpPEAaTHUBHOE MBIIUIEHUE IIPpU  PELICHUU

JKU3HEHHBIX TTPOOIeM
0) 0a3oBbIe HCCIeA0BaATENbCKHE JI€liCTBUS:
- BJAQJeTh HABBIKAMH  y4e€OHO-HCCIICIOBATEIbCKOH U

OKHUCJICHHs, XMMHMYECKas CBsI3b, MOJIb, MOJIIpHas Macca,
MOJISIPHBI O00BEM, YIJIEPOIHBIA CKeNeT, (yHKIMOHAIbHAS
rpynna, paaukall, W30Mepus, H30MEpbl, I'OMOJIOTMYECKUN
pan, TOMOJIOTH, YTJI€BOAOPOIBL, KHUCIIOpOJI- u
a30TcoJiepKalllie COECJUHEHUs, OUOJOrMYECKH aKTHUBHBIE
BellecTBa (yriaeBObl, JKUPbI, OEIKH), MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COEAUHEHHS,
KpUCTAJIJIMYECKAsl peIlIeTKa, TUIbl XUMHYECKHX peaKlui
(OKHCIHUTENBHO-BOCCTAHOBUTEINBHBIE, 9K30-U
SHIOTEPMUUYECKHE, PEAKIIMM HOHHOTO OOMEHa), pacTBOD,
AIIEKTPOJINTHI, HEDJIEKTPOJIUTHI, INEKTPOJINTUYECKAS
JUCCOLMAIUs, OKHUCIUTEIb, BOCCTAHOBUTENb, CKOPOCThH
XMMHUYECKON peakiny, XUMHUYECKOEe PaBHOBECHUE), TEOPUHU U
3aKOHBI (TEOpHs XMMHMYECKOTO CTPOEHHUS OpraHM4eCKHX
BeuiectB  A.M. DbyrnepoBa, Teopusi 3JIEKTPOIUTHYECKON
nucconranuu, nepuoanueckuid 3akon JI.M. Menneneesa,
3aKOH COXpaHEHHUs Macchl), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XUMHH, (PaKTOJIOTMYECKHE CBEIEHUS O
CBOWCTBaX,  cOCTaBe, TMOJyYeHMHM U  0Oe30MacHOM
HCIOJIb30BaHUU BaKHEHIINX HEOpPraHUYECKUX u
OpraHMYeCKHUX BEIIeCTB B OBITY W  MPaKTHYECKOH
JIESITEIbHOCTH YEJI0BEKa,




IPOEKTHOH J1eATEIbHOCTH, HaBbIKAMHU Pa3pelieHus npoodiiem;
- BBISBJIIATD MMPUIUHHO-CJIICACTBCHHBIC CBA3HU u
aKTyaJIM3UpOBaTh 3a/1ady, BBIIIBUTaTh TUIIOTE3Y €€ PEILICHUS,
HaxoauThb APTYMCHTBI JJIsA JOKa3aTcCJIbCTBa CBOHX
YTBEPXKACHUM, 3a1aBaTh [IApaMETPbl U KPUTEPUH PEILICHUS;

- AHaJIM3HUpoOBaTh IMOJYYCHHBIC B XOAC PCIICHHA 3adadu
pe3ysbTaThl, KPUTUYECKM OLEHMBAThb HX JOCTOBEPHOCTH,
IMPOrHO3UPOBATH UBMCHCHUC B HOBBIX YCJIIOBUAX,

- yMETb IIEPEHOCUTh 3HAHWS B IIO3HABATEIbHYI0 U
IMPAKTUYCCKYIO objacTu KUBHEACATCIIBHOCTH,

- YMETb MHTEIPUPOBATh 3HAHMS M3 Pa3HBIX IPEIMETHBIX
oOJacrei;

- BBABUIaTb HOBBIE HJEH,
IIOAXOIBI Y PELICHMUA,

- CIIOCOOHOCTh HX MCIIOJIb30BAaHUSI B I103HABaTEIbHON U
COLIMAIBHON ITPAKTHUKE

npepjiaraTb OPHUIMHAJIBHBIC

- YMCETH BBIABJIATHE XAPaKTCPHBIC MPU3HAKHW W B3aMMOCBA3b
HN3YUCHHBIX HOHHTHﬁ, INPpHUMCHATH COOTBCTCTBYIOIIIUC
IIOHATHUA IIpu OITMCaHHNHN CTpOCHUA u CBOMCTB
HCOPTaHNYCCKUX n OpTraHUYCCKUX BCIICCTB )51 ux
HpCBpaH_[CHI/Ifl; BBIABJIATh B3aMMOCBS3h XMMHUUYECKUX 3HAHUU

C IIOHATHUAMU u npeacTaBJICHUAMUA APYyrux
C€CTCCTBCHHOHAYYHBIX IPECIAMETOB,
- YMCTb HCIIOJBb30BaTh HanMCHOBaHUA XUMHNYCCKHUX

COCIMHEHUN MEXIyHAPOJHOIO COH3a TEOPETUYECKOH U
NPUKIAJHON XUMHUHU U TPUBHAJIbHbIE HAa3BaHUS Ba)KHEHIIMX
BEIIECTB  (STWJIEH,  aleTWIeH, [DJIHMUEpUH,  (eHo,
dopManbaeru, yKCycHas KHCIOTa, IJIMLIUH, YrapHbIA ras,
YIJIEKUCHIBIA a3, aMMMakK, ralleHas HW3BECTb, HeEralleHas
U3BECTh, MUTHEBAsI COAA W JIPYTUX), COCTABIATH (HOPMYJIBI

HEOPraHWYECKUX M OPraHWYECKUX BELIECTB, YpPAaBHEHUS
XUMHUYECKUX pEaKLUN, OOBSICHATh UX CMBICII; MTOATBEPKIATh
XapaKTepHbIE XUMUYECKHE CBOIICTBa BELICCTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAaMH W 3aAIUCAMH
YPaBHEHUN XUMUYECKUX PEAKIUH;

- yYMETh YCTaHaBIMBAaTh IPUHAUIEKHOCTh HU3YYEHHBIX

HEOPraHUUYECKNUX U OPTaHUYECKUX BEIIECTB K ONpPEAEICHHBIM
KjlaccaM M TpynmaMm COEJUHEHHH, XapaKTepu30BaTh MX
COCTaB UM BA&XHEHIIME CBOICTBA, ONPENENATH BHIBI
XUMHUYECKHUX CBsI3eH (KOBaJIEHTHAsl, NIOHHAs, METaJlJIn4yecKasi,
BOJIOPOJIHAs), THUIbl KPUCTAUIMYECKUX PEIIETOK BEIIECTB;
KJIAaCCU(UIIUPOBATh XUMHUYECKHE PEAKIUH; - CHOPMUPOBATH
MPEICTABJICHUS: 0 XUMHUYECKOU COCTAaBJIIONIEN
€CTECTBEHHOHAYyYHOW KAapTUHBI MHUpPA, pPOJIM XUMHUU B
MO3HAHUM SIBJICHUM TpUPOJbl, B GOPMUPOBAHUU MBIIICHUS
U KyJbTYpPbl JJUYHOCTH, €€ (YHKIMOHAJILHOW T'PaMOTHOCTH,
HEOOXOMUMOM JUIs pelleHUs MPaKTUYeCKUX 3agad U
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;




- YyMeThb MPOBOJUTH pacueThl MO0 XUMHUYECKUM (opMyliaM U
YpaBHEHUSAM XUMHUYECKUX PEAKIUNA C HCIOIb30BAHHEM
bu3MYeCKUX BEIMYHMH, XapaKTePU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MaccChl, 00bemMa (HOpMabHBIC
yCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XMMHYECKUE 3HAHUS ISl TPUHITHUS PEUICHUN B
KOHKPETHBIX  JKM3HEHHBIX  CHUTYalUsX, CBS3aHHBIX C
BEIIECTBAMH M UX TPUMEHEHUEM

OK 02. Mcnonb3oBaTh
COBPEMEHHBIC CPEIICTBA
MOKCKA, aHaJN3a U
HWHTEPIIPETAINH
nHpopManuu u
MH(POPMAIOHHBIE
TEXHOJIOTUU JIJIs
BBITIOJTHEHHUS 3a/1a4
npodeccnoHanbHOMI
JEeSATEIHOCTH

B o0Js1acT¥ HEHHOCTH HAYYHOI'O NMO3HAHUSA:

- c(hopMUpPOBaHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOILIECTBEHHOU
MPaKTUKH, OCHOBAHHOTO Ha JIAaore KYJBTYP,
CIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MecTa B
HMOJIUKYJIBTYPHOM MUPE;

- COBEPILIEHCTBOBAHHE SI3BIKOBOW U YUTATEIBCKOU KYIbTYpPBI
KakK Cp@ZICTBa B38.PIMOI[CI7[CTBH$I Memz[y JJFIOABbMU U ITO3HAHUA
MHpa;

- OCO3HAHUWE IIEHHOCTU HAy4YHOH NeATEeTbHOCTH, TOTOBHOCTH
OCYULIECTBIISITh MPOEKTHYIO u HCCIIEI0BATENbCKYIO
ACATCIIBHOCTD I/IHJII/IBI/II[yaJ'II)HO U B rpynne;
Osaaaenue YHHMBEPCAJIbHBIMHA
MO3HABATEJbHBIMHU JIeHCTBUSIMM:

B) paborta ¢ nHopManmeii:

- BIQJETh HaBbIKaMH TMOJY4YeHHUS UHPOpMaLUu U3
HMCTOYHHMKOB Pa3HbIX THUIIOB, CAMOCTOSITEILHO OCYILIECTBISATh
MOUCK, AaHaJIM3, CHUCTEMAaTHU3aIMI0 W  HUHTEPIPETAIUIO
uH(GOpPMAIIUU PA3IUYHBIX BHIOB U JOPM MPEIACTABICHUS;

- co3JaBaThb TEKCTbl B pa3jiMYHbIX (opMarax € Yy4eToM
Ha3Ha4YeHHs] MHPOPMAIUHM U IIeJIEBOM ayAUTOPHH, BBHIOHpas
ONTUMAJIBHYIO (POPMY IIPE/ICTABICHUS U BU3YyaIU3aliH;

- OIICHUBATh IOCTOBEPHOCTb, JISTUTUMHOCTh HH(POPMAITUH, €€
COOTBECTCTBUC HpaBOBI)IM nu MOpaJ'II)HO-BTI/I'-IeCKI/IM HOpMaM;

- HCII0Ib30BaTh cpencTBa MH(OPMAITMOHHBIX H

y4eOHBIMU

- yMeThb IUIAaHUPOBaThb U  BBINOJHATH  XUMHUYECKUUN
AKCIIEPUMEHT (IPEBpAIEHUsS] OPraHMYECKUX BELIECTB MpU
HArpeBaHuM, MOJTYYCHHE ITHIICHA W U3YYECHHUE €r0 CBOWCTB,
KAueCTBEHHbIC PEAKI[MU Ha aJIbJETU/Ibl, KPaxMall, YKCYCHYIO
KHUCIIOTY; JeHaTypanusi OeNKOB IMpH HAarpeBaHWUU, I[BETHBIC
peakuuu OEJIKOB; MPOBOJIUTH PEAKIIMM HOHHOTO OOMEHa,
OMpeeNaTh Cpeay BOIHBIX pPACTBOPOB, KaueCTBEHHBIC
peaknuu Ha cyiabpar-, KapOoOHAT- W XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelllaTh SKCIIEPUMEHTAIbHbIE 3aJaud IO
temaMm "Mertamibl" u "Hemeramnel") B COOTBETCTBUU C
IpaBUJIaMHU TEXHUKH O€30MacCHOCTH NpU OOpalleHuH ¢
BElIECTBAMHU u 1a00paTOPHBIM 000py0BaHUEM;
IIPEJCTABIIATh PE3YyIbTaThl XUMHUUYECKOTO JKCIEPUMEHTa B
dbopme 3amucu ypaBHEHUN COOTBETCTBYIOIIUX PEAKIUA U
(GbopMyIHpOBaThH BHIBO/IBI HA OCHOBE ATHX PE3yJbTaTOB;

- yMeTb aHaJU3UpOBaTh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pPa3HbIX HCTOYHUKOB (CPEACTB MacCOBOMU
nH(popmanuu, cetb UHTEpHET u Apyrue);

- BIAJAETb OCHOBHBIMM METOJAaMU HAy4yHOTO IO3HAHUSA
BEIIIECTB U XUMUYECKUX SIBJICHUH (HAOIOICHNE, U3MEPEHHE,
HKCIEPUMEHT, MOCTUPOBAHNUE);

- YMETh MPOBOJUTH pacueThl MO0 XUMHUYECKUM (opMyliaM U
YPaBHEHUSAM XHMMHUYECKUX PEAKUUH C HCIOIb30BAaHUEM
(bu3NYECKUX BEJIMYHMH, XapaKTepU3YIOIIUX BEIIeCTBA C
KOJINYECTBEHHON CTOPOHBI: Macchl, oO0beMa (HOpMaJIbHBIE




KOMMYHHKAIIMOHHBIX TEXHOJIOTUI B PEIICHUN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M  OpPraHU3allMOHHBIX  3aJad ¢
coOnrogeHreM  TpeOOBaHMM  APrOHOMHUKH,  TEXHUKHU
0€30MacCHOCTH, TUTHEHBI, pECypcocOepeKeHusi, IPaBOBbIX U
STUYECKHX HOPM, HOPM HUH(OPMAIIMOHHON O€30MacCHOCTH;

- BJaJeTh HaBBIKAMM  DPACIIO3HABAHUSA M 3aLIUTHI
uH(popMaluu, HTHPOPMAIIMOHHOM 0€30MaCHOCTH JIMYHOCTH,

}’CJ'IOBI/IH) ra3oB, KOJIHYECTBaA BE€HIICCTBA, HCIIOJbB30BATh
CUCTCMHBIC XUMHUUYCCKUC 3HAHUA IJII TNPHUHATHUA peI_HeHI/If/’I B
KOHKPETHBIX KU3HCHHBIX CUTyaluix, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 04. O¢ddexruBHO
B3aUMOJICHCTBOBATh U
paboTaTh B KOJUICKTHBE H
KOMaHJ1e

- TOTOBHOCTh K CAaMOPAa3BHTHIO, CAMOCTOATEIBHOCTH U
CaMOOMPEICICHHIO;

-OBJIaJICHHE HaBbIKaMU y4eOHO-HCCIIeI0BATENbCKOM,
MIPOEKTHOM U COIMANLHOM e TENIbHOCTH;

OgilaieHle  YHUBEPCAJbHBIMH  KOMMYHHMKATHBHBIMH
JeHCTBUSIMU:

0) cOBMeCTHas 1eSITeJIbHOCTD.

- TOHMMAaTh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U
UHAUBUAYaAJIbHON paboThI;

-  NOpUHMMATh  LEJIM  COBMECTHOH  JESITEeNbHOCTH,
OpPTraHW30BBIBATh W KOOPJMHHPOBATH JIEHCTBHA TIO €€
JOCTHDKEHUIO: COCTaBJIATh IUIaH JACWCTBUI, pacrnpenessTh
POJH C Y4eTOM MHEHUH Y9aCTHHKOB OOCYXIaTh Pe3yIbTAThI
COBMECTHOH paboThI;

- KOOPIWMHHPOBATH W BBIIOIHATH pPAabOTy B YCIOBHSX
peabHOro, BUPTYaJIbHOTO u KOMOHWHHUPOBAaHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBJIATH MO3UTHUBHOE CTPATETHUECKOE IMOBEIECHUE B

paanqu,Ix CI/ITyaIII/ISIX, Hp OSIBJISITH TB Op‘IGCTBO u
BOOOpakeHue, ObITh MHUIIUATUBHBIM

OBJIal]eHI/le yHHBepcaJIbeIMP[ perJIHTl/IBHLIMI/I
JeHCTBUSIMM

) NPUHSITHE Ce0s U APYTUX JIO/Ie:
- TNPUHMMATh MOTHBBI M apryMEHTBl JPYrUX IIOJAEH mpu
aHaJIN3e PE3yJbTATOB JCATEIBHOCTH;
- TpU3HABaTh CBOE MPaBO W MpaBO JPYTUX JIIOAEH Ha

- yMeThb IUIaHMpPOBaTb U  BBINOJHATH  XUMUYECKUUI
AKCIIEPUMEHT (IIPEeBpAICHHs] OPraHUYEeCKUX BEILIECTB MpU
HarpeBaHuy, MOJIY4YEHHUE ITHIIEHA U U3Y4YEHHUE €TI0 CBOMWCTB,
KaueCTBEHHbIC PEAKIIMU Ha aJbJETHJIbl, Kpaxmal, YKCYCHYIO
KHCJIOTY; JIeHaTypanusi OEJIKOB IPU HAarpeBaHUU, I[BETHBIE
peakiuu OeNKOB; MPOBOAWTH PEAKIMM HOHHOTO OOMEHa,
ONpEeAeNATh Cpeay BOIHBIX PACTBOPOB, KaueCTBEHHbBIE
peakiuu Ha cynbdar-, KapOOHAT - M XJOPUA-aHUOHBI, HA
KaTHOH aMMOHMSI; pEIllaTh SKCIIEPUMEHTAIbHbIE 3aJaud I10
temMam "Mertamael" u "Hemetayel") B COOTBETCTBUHU C
IpaBWIaMd TEXHUKM O€30IacHOCTH TMpH oOpallleHuu ¢
BEIIECTBAMU u 1a00paTOPHBIM 000pyIOBaHHEM;
MPEJICTaBIATh PE3yibTaThl XUMHUYECKOTO JKCIEpPUMEHTa B
¢dopme 3amucH ypaBHEHMH COOTBETCTBYIOUIMX peakIuil u
(GbopMyIHUpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3YJIbTAaTOB




OIIINOKH;
- pa3BUBATh CIIOCOOHOCTH MOHUMATh MHP C TIO3UIUH IPYTOTO
YEJIOBEKA;

OK 07. CopnelicTBoBaTh
COXPaHCHHIO
OKpY>Karollen Cpebl,
pecypcocOepeReHHUIO,
MPUMEHSTH 3HaHUS 00
W3MEHEHHHU KJIMMAaTa,
MIPUHITUITBI OEPEHKITNBOTO
MIPOU3BOJICTBA,

3¢ (HeKTHBHO JCHCTBOBATH
B UpE3BbIUATHBIX
CUTYalHUsX

B 00.1acTH 3K0/710TrHY€CKOT0 BOCIIUTAHMS S

- cOPMHUPOBAHHOCTDH IKOJIOTHUECKON KYJIbTYpbl, TOHUMaHUE
BJIIMAHUA COIIMaJIbHO-3KOHOMHNYCCKHUX ImpoucccoB Ha
COCTOSIHME€ NPHUPOAHOM M COLMAIBHOW Cpelbl, OCO3HAHUE
r7100aTbHOTO XapaKTepa IKOJIOTHUECKUX MPooIeMm;

- IUIAaHMPOBAaHWE U  OCYIIECTBICHHE  JIEWCTBHI B
OKpYKaIoIlIe cpelie Ha OCHOBE 3HAHUA LEJEH YCTOMYMBOIO
Pa3BUTHS YEJIOBEUECTBA;

AKTMBHOE  HENpUATHUE JICUCTBUHM, MPUHOCAIIMX  BpEX
OKpYXKarollen cpene;
- yMeHue IIPOTHO3UPOBATH HeOJIaronpusITHbIE

9KOJIOTUYECKHE TTOCJICICTBHS MPEANPUHUMACMBIX JICHCTBUH,
MpeaoTBpaliaTh ux;

- paCHiMpCHHUC  OIbITa ACATCIbHOCTHU 9KOJIOTHYECKON
HAITPaBJICHHOCTH,
- OBJIaACHUC HaBbIKaMU y‘{e6HO'I/ICCHCI[OBaTCJILCKOI>'I,

MPOEKTHOM M COLIMATIBbHOMN NEATEIbHOCTH;

- chopmMupoBaTh  MPEACTABICHUS: O  XUMHYECKOH
COCTaBJISIFOLIEH €CTECTBEHHOHAYYHOM KApTHUHBI MHpa, POJU
XUMHH B TIO3HAHWH SIBJICHUW TPHUPOABI, B (OPMUPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JHYHOCTH, €€ (PYHKIIHMOHAIbHOU
IPaMOTHOCTH, HEOOXOJMMOM JUIsl pElICHUs MPAKTUUYECKUX
3aJ1a4 U 9KOJOTMYEeCKH 0OOCHOBAHHOI'O OTHOUICHUS K CBOEMY
3I0POBBIO U IPUPOJHON CpeELE;

- yMETh coOiroaaTh npaBuia 9KOJIOTUYECKHU
1[eJIECO00Pa3HOTO  TOBEACHUST B OBITY H  TPYAOBOHU
JIEATEIbHOCTH B LEISIX COXPAaHEHHsS CBOEr0 3/10POBbSl U
OKPYXAIoIIe MPUPOJHOM CpEellbl; YYUTHIBATH OIACHOCTh
BO3JICUCTBUS Ha KUBbIE OPraHU3Mbl OIIPE/ICTICHHBIX BEILECTB,
MOHUMAasi CMBICI TOKa3aTedasl NPEeAeNbHON JOIMYCTHUMOMN
KOHILIEHTpalUu

1.4. PexomeHayeMoe KOJIMYECTBO YACOB HA OCBOEHUE MPOrPaMMbl T CHUILTUHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku oOydaromierocsi 84 yaca, B TOM YHCIIE:
00s13aTeIbHOM ayTUTOPHOM y4eOHOM Harpy3Ku o0ydaromnierocsi 78 4acos;
MIPOMEXKYTOUYHAs arTecTauus — 6 4acos.




2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHOUIIJINHBI

2.1. O0bem yueOHOH JUCHUNIMHBI U BU/bI Y4eOHOH padoThl

Buna yueOHoii padoThl

Oovem uacoe

MakcumasibHasi ydeOHasi Harpy3ka (Bcero)

84

O0s13aTesIbHAsI AYIUTOPHAsI YueOHasi Harpy3Ka (Bcero)

78

B TOM YHCJIC:

nabopaTOpHEIEC 3aHATHUS

MPAKTUYCCKUC 3aHATHUSA

26

KOHTPOJIbHBIE pabOThI

KypcoBas pabota (mpoekT) (eciu npedycmompeno)

CamocrosiTesibHasi padoTa cryjeHTa (Bcero)

[Ipome:xyTouHasi aTTecTauus 6 popme sauéma
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2.2 TemaTudyeckuii IJIaH U coaep:xkanue yueOHoi qucuunianabl OY 1.10 Xumust

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuaJa, JadopaTopHble padoThl M NMPAKTUYECKUE 3aAHATHS, O0bem | YpoBeHb
pa3aesioB U TeM caMoCTosiTeJIbHAsI padoTa 00y4alIuMxcs, KypcoBasi pabora (IpoeKT) 4acoB 0CBOEHMS
1 2 3 4

Paszgea 1. 32
XuMnuyeckue
npoueccsl B

ruapochepe u
armocdepe
Tema 1.1 Conep:xanue yueOHOro MaTepuaJia 18
Heopraunueckue | 1 | Beenenume. Heopranmueckas xumust. OCHOBHBIE KJIACCHL THITHI XMMUYECKUX PEAKLIUIA. 1
COEIMHEHUS 2 | Boma Bokpyr Hac. @u3HHecKkre M XMMUYECKHE CBOKWCTBA BOJIbI 2
Bo Ja, PacTBOPHI. PaCTBOpeHI/Ie TBCPAbIX BCHICCTB U I'a30B. MaccoBas JO0JIs1 BCILICCTBA.
3 | Bomabie pecypebl 3emm. KauecTBo BOzIbL. 3arps3HUTEM BOIBI M CIIOCOOBI OUHCTKH. ONpecHeHHe BOIIbL.
XKectkast Bozia ¥ CrocoObl € yMSTYEHMsL.
JlaGopaTopHble padoThI -
IpakTHYeckue 3aHATHS 5
1 | Tunel xuMUYeCKHUX peakiuii. Pemenre 3amay Ha HaxXOXXKJIEHHE MacCOBOM JIOJM BEIIECTBAa B pPacTBOPE.
2 | OuncTka 3arps3HEHHOW BOIBI.
3 | YcrpaHeHHe KECTKOCTH BOJIBI
KonTtposabHbie padoTsl -
CamocrosiTesibHas padoTa o0yuyaroumuxcst -

Tema 1.2. Conep:kanue y4e0OHOIro MaTepuaa 6
XUMHUECKUE 1 | Xumunueckuil coctaB Bo3ayxa. ATmochepa M KiIuMmar. 2
nponecCrl B 2 | 3arpszHeHue aTMocdepbl U ero UCTOYHUKH. O30HOBBIE BIPHI.
arMoccepe. 3 | Kucnoraeie poxmu. Kucnotsl u menoun. [lokazarens KHUCIOTHOCTH pacTBOpoB pH.

JlaGopaTopHbie padoThI -
IMpakTiyeckue 3aHIATHSI 3
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1 | CocraBnenue ¢Gopmyn BemeCTB MO WX Ha3BaHusM. OmpeneneHue cpeabl PacTBOPOB.

2 | Mexanu3m 00Opa30BaHUS KHUCIOTHBIX JOXKICH.

KonTposbHbIe padoThbl

CamocTosiTesibHasi padoTa 00yYarOMXCsi:

Paszngea 6. 46
Xumus u
OpraHu3m
YyeJI0BeKa.
Tema 6.1. Conep:xanue yueOHOro MaTepuaJa 4
Heoprannueckue |1 | Xumuueckuil cocraB KJIETKH. Makpo3jieMEHTbI, MUKPO3JIEMEHTHI, YIbTpa MUKPO3JIEMEHTHI. 2
BEIICCTBA B JlaGopaTopHbie paboThI 3
OpraHusMme [MpakTu4yeckue 3aHATHA 2
1CI0BCKa. KonTtposbHbie padoTsl -
CamocrosiTesibHas padoTa 00yYarOIIUXCH -
Tema 6.2. Coaep:xanue yueOHOro MaTepuaJa 22
Oprannyeckue 1 | YruneBonopo/isl mpeaenbHble U HenpeaenbHble. [IpupoiHblii 1 MOMYTHBIM HEPTSIHOM Tra3bl. 1
BCICCTRBA B 2 | Hedtp u ee mepepaboTka. 3arpsiz3HEHHE OKpY’Karolleld cpenibl NpOAyKTaMH IepepaboTKu HedTH.
OpraHu3Me 3 | OnHoaToMHBIE TpeAeNbHbIE CIUPTHL. BiHsHUE ajakorojsi Ha OpraHW3M JAETed W TOAPOCTKOB. 3
‘ICI0BCKA. 4 | Ampperumel. KapGonoBbie kucioThl. CIIOXKHBIE S(QHPHL. 1
5 | OcHOBHBIE XU3HEHHO HEOOXOAMMBIE COEAMHEHUs: O€JIKH, )KUPBI, YIIIE€BObl, BATAMUHBL. JKupbI, UX 2
poJib B OpPraHu3Me, XOJIECTEPHUH.
6 | YrieBoabl - IIaBHBI MCTOYHHMK SHEPTUU B OpPraHU3ME.
Pons GenkoB B opranuzme. CTpoeHHE OEITKOBBIX MOJIEKYIL.
IpaxTuyeckue 3aHATHS 16
1 | Pemenue 3amau Ha ompeneneHue ¢GopMysl YIrIIEBOJOB.
2 | BeiBox ¢GopmMysn HEOPraHMYECKUX BEIIECTB [0 BAJEHTHOCTH 3JEMEHTOB.
KonTtpoabsHbie padoTsl 2
CamocrosiTesibHAst paboTa 00y4aKOLIUXCH: -
IIpomexyTouHas arrecranus 6
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Bcero:

84

J1J1st XapaKTepUCTUKU YPOBHSI OCBOEHHUSI yUeOHOTr0 MaTepraia UCIOIb3YIOTCS CIAeAYIOIIe 0003HAYCHUS:

1. — o3HakoMUTENbHBIN (Y3HABAaHUE paHEEe U3YUYCHHBIX O0BEKTOB, CBOMCTB);

2. — perpOlyKTUBHBIN (BBIMOJHEHUE AEATEIBHOCTH 10 00pa3ily, MHCTPYKIIMH WX TIOJI PYKOBOJICTBOM)

3. — IPOAYKTUBHBIH (IJIAHUPOBAHUE M CAMOCTOSITEIILHOE BBIIOJTHEHHUE JIEITEIbHOCTH, pELIEHUE TPOOIEMHBIX 3a/1a4)
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3. YCJIOBUSA PEAJIN3AIIAN PABOYEM ITPOT'PAMMBI
JANCHUITIJINHBI

3.1. TpeGoBaHusA K MUHUMAJIbHOMY MaTE€PHAJIbHO-TEXHUYECKOMY
ol0ecneyeHn 1o
Peanuzamus mporpaMMbl JAUCHUIUIMHBI TpeOyeT Haluyus ydeOHOro kabuHeTra
«XUMUD.
O6opynoBanne yueOHOTO KaOUHETa « XUMUS»:
— TOCaJ0YHbIE MECTA MO KOJIMYECTBY CTYJICHTOB;
— paboyee MECTO MPENoIaBaTEeNs;
— KOMIUIEKT y4eOHO-METOAUYECKOW JOKyMeHTanuu (y4eOHUKH U ydeOHbIe
ocoOus1, COOPHUKH 3a/1a4, KAPTOUKU-3aaHUs);
— HarjsiaHble nocoOus (MIaKaThl, CTEHIbI);
— KOMILJIEKTHI JIJA0OPATOPHOTO 000PYI0BAHMUS.
TexHunueckue cpeacTBa 00ydeHHst KabuHeTa « XUMHU»:
KOMIIBIOTEP € JIMIEH3MOHHBIM MPOTrpaMMHBIM  OOECIEYeHUEM, TEJIEBU30p,
BUJICO(UIIBMBI, 3JIEKTPOHHbIE YUEOHUKH.

3.2. UudopmannoHHoe odecnevyeHne 00ydeHus.
Ilepeyenb pekomMeHayeMbIX YueOHbIX M3aanuil, UHTEepHeT-pecypcos,
JAOTNOJIHUTEIbHOI JIUTEPATyPhl.
OCHOBHBIE HCTOYHUKH:
1. T.E. Pym3utuc. Xumus. 10 knacc — M., «IIpocsemenuey, 2021.
2. A.K. bense, I M. Hpimmmn «OOmas Owomorus» 10-11 xkmacc—M.,
«IIpocBemienuer, 2010.
3. Tl'a6puensa O. C. Xumus. 10 knacc — M., «IIpocBemenuey, 2021.

JlononHUTEbHBIE HCTOYHUKH:

1. I'abpuensa O. C. Xumus 115 ipenoaaBarenis: yueOHO-MeToAuYecKoe nocooue/
O. C. T'abpuemnsn, I'. T'. JIeicoBa — M., 2021.

2. I'abpuensn O. C. HactonbHas kHura npenojasatens xumun: 10 xmace/ O. C.
[Mabpuensn, I'. T'. JIsicoBa, 1. I'. OctpoymoB — M., 2021.

3. T'abpuenssu O. C. HacronpHas kHura npenogaBatenss xumuu: 11 kmacc B 2
yactax/ O. C. T'abpuensu, I'. I'. JIsicoBa, A. I'. Beeaenckas — M., 2021.

4. Ky3nenosa H. E. OOyuenune XxuMun Ha OCHOBE MEXMNpeaMeTHON nHTerpauuu/ H.
E. Ky3nenosa, M. A. Illlatanos. — M., 2008.

DNEKTPOHHBIE PECYPCHI:

http// irodov. nm. ru

http// www. acmephysics. narod.
http// www. edu. delfa. net: 8101/ -
http// www. lebedev. ru/

http// www. n- t.org/

http// kuznecova. nm. ru

http// www. vvedenskai. Ru
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHU S YYEBHOU

JUCHUILIAHBI

KOHTpOJIb H OHmeHKa pE3yjabTaTOB OCBOCHHUA OUCHUIIIMHBI OCYHICCTBIIACTCSA

MperoaaBaTcicM B Imponecce

IIPOBCACHUA

MMPAKTHYCCKUX 3aHATHM

51

7a00paTOPHBIX PabOT, TECTUPOBAHMS, a TAKXKE BBINOJHEHUS OOYyYarOIIMMUCS

WHJVMBUAYAJIBHBIX 33IJaHUN, IPOEKTOB, UCCIIETOBAHUMN.

HroroBsim KOHTPOJIEM OCBOCHUA O6y‘laIOHII/IMI/ICH JUCTHUITIIUHBI ABJISICTCS 3a4CT.

PesyabTaTnl 00yueHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@DopMbI U METOAbI KOHTPOJISI U OLIEHKHU
pe3yJbTaToB 00y4eHust

yMeHHusi:

- MPUBOAMTH MPUMEPHl IKCICPUMEHTOB U
HaOJIIOIEHUH, 000CHOBBIBAIOIIINX
HEOOPaTUMOCTh TEIUIOBBIX MIPOIIECCOB,

3aBUCHMOCTb CBOMCTB BEIIECTBA OT CTPYKTYPHI
MOJIEKYJI, 3aBUCHMOCTb CKOPOCTH XUMHUYECKOU
peaKIuu OT TeMIIepaTyphl U KaTaau3aToOpoOB;

Texymuuit KOHTpPOIIb B (hopMme:
- IOJTOTOBKH JIOKJIAJ0B, peeparos;
- pabOTHI ¢ Y4COHUKOM U OTIOPHBIMHU
KOHCIIEKTaMH.

- OOBSCHATH NPUKJIIAJHOE 3HAYECHUE
Ba)XHEHIINX JIOCTH)KEHUH B 001acTu
€CTECTBEHHBIX HayK JUJIS: IIOJIy4YEHUs
CUHTETHUYECKHUX MATEPUAIIOB C 3aJaHHBIMU
CBOMCTBAMM, OXPaHbI OKPYKarOLIEH CPEIbI;

Texymuit KOHTPOIIb B (hopMme:

—  3aIMTHI Ja0OPATOPHBIX PadoT;

— peleHus 3ajad,

—  paboTHI CO CIIPAaBOYHOM JTUTEPATYPOIA.

- BbIZIBUT'aTh TUIIOTE3bI U IPCJIaratb IyTUu UX
IMPOBEPKHU U JA€J1aTb BbIBOALI HA OCHOBEC
SKCIICPUMCHTAJIbHBIX JIaHHBIX,
MNPEACTAaBJICHHLIX B BUIC Fpa(I)I/IKa, Ta6J'II/II_U>I
HJIN AharpamMmabI;

Texyuuii KOHTPOJIb B (hopMe:

— peuieHus 3a/1ad.

—  3aIIUTHI JJAOOPaTOPHBIX padoT;

— TECTUPOBAHHUS;

—  3aIIUTHl UHIAUBUAYAJIBHBIX 3a/1aHUH

- paboTaTh ¢ €CTECTBEHHO-HAYYHOM
uHpopmarmen, coepkalieicst B COOOIEHHIX
CMMU, unTepHeT - pecypcax, Hay4HO-
MOMYJISIPHOM JIUTEPATYPE;

Texymmii KOHTpPOJb B hopme:
- pelieHus 3a1ad,
- paboThI CO CIIPABOYHOH JIUTEPATYPOIL.
- TECTUPOBAHUS;
- 3allWTHl UHIUBUYAJIBHBIX 3aJaHUI

- UCTOJIb30BATh MPUOOPETEHHBIE 3HAHUS U
YMEHMSI B IPAKTUYECKON U TOBCETHEBHOMN
YKU3HU JJIS: OLICHKH BJIMSIHUS HAa OPTaHU3M
YeJI0BEKA 3JIEKTPOMATrHUTHBIX BOJIH U
paZo0aKTUBHBIX U3ITyYEHUH,
sHEprocOepekeHus, 6€30MacHOTO
MCIIOJIb30BaHUsl MaTEPUaAIOB U XUMHUECKUX
BELIECTB B OBITY , 0OCO3HAHHBIX JIMYHBIX
JIEHCTBUM 110 OXpaHe OKPYXKAIOLIEH CPEIbI.

Texymmii KOHTpOJb B hopme:

- TECTHpOBaHMUS,

- paboThl C ONOPHBIMH KOHCIEKTaMH
CIIPABOYHOM JIUTEPATYPOU.

u
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SHaAHUA:

- CMBICI TMOHSTUWA: €CTECTBEHHOHAYYHBIN

MCTOJ  IIO3HaHMH, Hepﬂonnqecxnﬁ 3aKOH,

XUMUYECKasi CBsI3b, XUMHUYECKas peaxuus,
MaKpOMOJIEKyJIa, 0eloK,

dbepmeHT, caMmoopraHu3aIus;

KaTajin3aTrop,

@DopMbI KOHTPOJISE O0yUCHHS:
— YCTHBIU OIIPOC;

TECTUPOBAHUE;
— 3ammuTa pedepara;
—  peuieHue 3a1a4

- BKJIaJ] BEJIMKUX YYEHBIX B (HOPMUPOBAHHE
COBPEMEHHOM €CTECTBEHHO-HAyYHOU KapTHUHBI
Mupa.

®opMBbI KOHTPOIIS OOYUCHHUS:
— YCTHBIU OIIPOC;
— QaKTHBHOCTb Ha 3aHSATHAX (JOMOJIHECHUS K
OTBETaM COKYPCHUKOB U T.I1.);
— 3ammura pedepara
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