OBIIEOBPA3OBATEJIbHBIN IIUKJI

PABOYAS ITPOI'PAMMA
O YYEBHOMY IIPE/METY

YII.07 XUMMUA

YpoBeHb: 0a30BbIi

Ilpogheccuu (cneyuanvnocmu):

JUls BceX mpodeccuil ¥ cnenuaibHOCTen

— 09.01.04 Hanaguuk anmnapaTHbIX U IPOrPaMMHBIX CPEJCTB MHPOKOMMYHHUKAIIMOHHBIX
CUCTEM

— 09.01.03 Onepartop uH(POPMAIIMOHHBIX CUCTEM U PECYPCOB

— 09.02.06 CeTeBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE

— 10.02.05 O6ecneyenne MHPOPMALTMOHHONW OE€30MTACHOCTH ABTOMAaTHU3UPOBAHHBIX CHCTEM
— 35.02.16 Dxcrutyatalyst U peMOHT CeNTbCKOXO03SHCTBEHHOW TEXHUKH U 000pyJOBaHUs
— 38.02.01 DxoHOMHMKA U OyXTranTepcKuil yueT (1o OTpacisiM)

— 35.01.27.Mactep cenbCKOX035HCTBEHHOTO POU3BO/ICTBA

— 13.01.10 DaeKTpOMOHTEDP TIO PEMOHTY U 00CITYKUBAHUIO DJIEKTPooOOpyI0BaHuUs (110
OTpaciisiM)

— 15.01.38 Omneparop-Hanaguuk MeTana000padaTHIBAIOIINX CTAHKOB

— 40.02.04 YOpucnpyneHuus

— 43.02.16 Typusm 1 rocTenpuMMcTBO

2026 r.



COT'JTACOBAHO YTBEPXIEHO
[Tporokon Ne 10 ot 27.05.2026r. ITPUKA3 Nell8 ot 03.06.2026 r.

Pabouast mporpamma pa3zpaboraHa ¢ yueToM TpeOOBaHUM:

— d¢eaepajbHOr0 rocyJapCTBEHHOI0 00pa3oBaTeJbHOI0 CTaHAApTa
cpeaHero oomero odpa3oBaHus (IIPUKa3 MUHHUCTEPCTBA OOpa3oOBaHUS U
Hayku P® ot 17 mas 2012 r. n 413 (c u3BMEHEHUSIMU U TOTOJHEHUsIMU 29
nekabps 2014 r., 31 mexa6ps 2015 1., 29 urons 2017 1., 24 centsadps, 11
nekadps 2020 r., 12 aBrycra 2022 r.))

— ¢enepanbHOii 00pa30BaTEeIbLHONl NMPOrpaMMbl  CpeJAHEro 00mIero
oOpa3zoBanus (puka3 MUHUCTEpPCTBA pocBenieHus PO ot 23 HosiOps 2022

r.n 1014)
— denepajbHOr0 rocyJapCcTBEHHOI0 00pa3oBaTEJIbHOI0 CTAHIAPTA
CPEIHETO npoeccHoHaIbHOTO oOpazoBaHus U npoduis

npo¢eCCUOHAIBHOTO 00pa30BaHUs:

— 09.01.04 Hanaguuk annapaTHBIX U IPOTPAMMHBIX CPEJICTB HH()OKOMMYHHUKAIIMOHHBIX
CUCTEM

— 09.01.03 Oneparop nHGOPMAIIMOHHBIX CUCTEM U PECYPCOB

— 09.02.06 CeteBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHHE

— 10.02.05 O6ecneyenne MHPOPMALTMOHHON OE30MACHOCTH aBTOMAaTHU3UPOBAHHBIX CHCTEM

— 35.02.16 Dkcrutyatasi U peMOHT CEJIbCKOXO035HCTBEHHOM TEXHUKM M 000py10BaHUS

— 38.02.01 DxoHOMMKA U OyXranTepcKuil yder (1o OTpacisiM)

— 35.01.27.Macrep cenbCKOX03sICTBEHHOTO IPOU3BOACTBA

— 13.01.10 DnekTpoMOHTEp MO PEMOHTY M 0OCITYKMBAHHIO dJIEKTPOOOOpYAOBaHUs (TI0
OTpacisiMm)

— 15.01.38 Oneparop-HayiafyuKk METAIII000pa0aTHIBAIOIINX CTAHKOB

— 40.02.04 YOpucnpyneHuus

— 43.02.16 Typusm 1 rocTenpUuUMCTBO

Opranmzarusi-pazpadotunk: ['TIOY TO «Tynbckuii kKomiemx npodeccuoHaIbHbIX
TEXHOJIOTUH U CEPBUCA»

Pazpabotuuku: MarBeea M.C., METOAUCT; 4YJEHbI IHUKIOBOM KOMHCCHUU
00111e00pa30BaTEIbHBIX JUCIUTLINH.



COJAEP/KAHUE
OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI

CTPYKTYPA U COAEP/ KAHUE YYEBHOI'O IIPEIMETA

YCJOBHUS PEAJIU3ALIMA PABOYEN ITPOT'PAMMBI

KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA YYEBHOI'O
INPEJIMETA



1. OBIIIASI XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI

YIL.0O7 XUMMUSA

1.1. Mecto AUCHUMIUIMHBI B  CTPYKTYpe OCHOBHOl  mpodeccHOHAJIbLHOM
o0pa3oBaTeIbHOI MPOrpaMMbI
VY4eOHbIil npenMer «XuMus» SBIsSIETCs 0043aTeNIbHON 4acThlo 0O0Ie00pa30BaTEIbHOIO
ukia oopasosarensHoii mporpammMel CITO B coorsercTBum ¢ @I'OC CIIO:
09.01.04 Hanamuuk amnmapaTHBIX M TPOTPAMMHBIX CPEACTB HMH(POKOMMYHUKAITMOHHBIX
CUCTEM
09.01.03 Oneparop nHGOPMAIIMOHHBIX CHCTEM B PECYPCOB
09.02.06 CereBoe 1 CUCTEMHOE aIMUHUCTPUPOBAHUE
10.02.05 Ob6ecrnieuenre nHGOPMAITMOHHON 0€30IMaCHOCTH aBTOMATHU3UPOBAHHBIX CHCTEM
35.02.16 DkcruryaTalyst 1 pEMOHT CEJIbCKOXO035MCTBEHHOW TEXHUKH U 000PYIOBAHUS
38.02.01 DxoHOMUKA U OyXTanTepcKuil yueT (1o OTpaciisam)
13.01.10 DnexTpoMOHTEp 10 PEMOHTY M 00CIIY’KMUBAHUIO 3JIEKTPOOOOpYA0BaHuUs (110
OTpacysiM)
40.02.04 FOpucnpyneHums
43.02.16 Typusm U rOCTEONPUUMCTBO

1.2. HeJII/I ! IVIAHUPYEMbI€ pe3yJbTaTbl OCBOCHHUA TUCIHHUIIVIMHDBI

1.2.1. lleau 1 3aga4u AU CHUILIHHBI

Copnepkanre mporpammbl 00111€00pa30BaTeIbHON JAUCIHUIUIMHBL «XUMHUS HAMPaBICHO
Ha JJOCTMKECHHE CIIEAYIOIIUX LeJIeH:

- (GhOpMHUpPOBAHUE CUCTEMbl XMMUYECKUX 3HAHUN KaK Ba)KHEHIIEH COCTaBJISIFOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, B OCHOBE KOTOPOM JIEkKAT KIFOUEBBIE TOHSITHUA,
dbyHIaMeHTallbHbIE 3aKOHBI U TEOPUU XUMUU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHUE W MOHUMaHUE
CYIIHOCTH JIOCTYITHBIX 000OIIIEHNI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIICHUE C HCTOpUEH
UX Pa3BUTHUA U CTAHOBJICHUS;

- dbopMHUpOBaHHE W pPa3BUTHE MPEACTABICHHN O HAyYHBIX METOJAX IMO3HAHMS
BEIIIECTB U XUMHUYECKUX PEaKIUid, HEOOXOIUMBIX VISl PUOOPETCHUS] YMEHUN OPUEHTHUPOBATHCS
B MHUpE BELIECTB U XUMHUYECKHUX SIBJICHUN, UMEIOIIMX MECTO B IIPUPOJE, B IMPAKTUUYECKOU U
IMOBCEAHEBHOM XKU3HU;

- pa3BUTHE YMEHHA M CIIOCOOOB MAESITENBbHOCTH, CBA3aHHBIX C HAOIIOJCHHEM H
00BSICHEHHEM XMMHUYECKOTO JKCIIEPUMEHTa, COOMI0IEHUEM TIPaBHI 0€30MacHOrO OOpaIIeHUs C
BEILIECTBAMH.

3apaum IUCHUILIMHBI:

1) chopMUpOBaTh TOHHMMAHUE 3aKOHOMEPHOCTEH TMPOTEKAHWUS  XUMHUYECKHUX
IIPOLIECCOB U SIBJIEHUM B OKPYKAIOLLIEH Cpeie, a TAKKE UX CBA3b C LIEIOCTHOM HAYyYHOU KapTUHOU
MHpA U IPYTUMHU €CTECTBEHHBIMH HAyKaAMH;

2) pa3BUTh YMEHHS COCTaBIATH (OPMYNBI HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB, YPAaBHCHHUS XHMHUYECKUX pPEaKIHUi, OOBACHITH HMX CMBICI, HHTEPIPETUPOBATH
pPe3yJIbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmMupoBaTh HaBBIKU MPOBEICHUS MPOCTEUIIINX XUMUYECKUX
DKCIIEPUMEHTATBHBIX HCCIEAOBaHUNH C COONIOJIGHHEM TpaBHJI 0E€30MacHOTO OOpaileHus: ¢
BEIIIECTBAMH M JJAOOPATOPHBIM 000PYI0BaHUEM;

4) pa3BUTh YMEHHUS HaXOIUTh, AHAIWU3UPOBATh M WCIOIL30BaTh HWH(MOPMAIIUIO
XUMHYECKOT0 XapakTepa M3 pazIUYHbIX HH(OPMAIMOHHBIX HWCTOYHUKOB, BKIIIOYas y4EOHYIO
JTUTEpaTypy, HaydyHbIe MyOIMKAIUU K HHTEPHET-PECYPCHI;



5) chopMHpOBaTh yMEHHUSI MPOTHO3UPOBAThH IOCIEACTBUS CBOEH JAEATEIBHOCTH H
XUMHUYECKUX MPUPOJHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX MPOLIECCOB, YUUTHIBAsS BO3MOKHbBIE
9KOJIOTMYECKUE U COLMAJIbHBIE BO3/1EHCTBHUS;

6) chopMUpOBaTh TMOHMMAaHUE 3HAYUMOCTU JIOCTIDKEHUN XUMHYECKONW HayKu U
TEXHOJIOTUH Uil pa3BUTHA COLMAIBHOM W TPOHM3BOJACTBEHHOW cep ¢ yMEHHEM HpPUBOAUTH
MPUMEPHI UX PUMEHEHHSI B PA3JIUYHBIX chepax KU3HU.

1.2.2. [lnanupyemMble pe3yJibTAThl OCBOEHHS 001I€00pa30BaTEeILHON TUCIHMILUIMHBI B
coorBeTcTBMU ¢ PI'OC CIIO 1 Ha ocHoBe PT'OC COO

Ocoboe 3HayeHue oOmIeOOpa3oBaTeNbHAs TUCHMIUIMHA «XHMHUS» HUMEET IpH
dopmupoBannn u pazsutun OK 01; OK 02; OK 04; OK 07u IIK, mpeacTtaBieHHBIX B

aKTyaJTM3HUPOBAHHBIX oroc CIIO o npodeccuu/crnenuarbHOCTH.



Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIHUIJIHHBI

JAucnunimHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTbEHOM
JESTEeTbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

O01mue
JIndHOCTHBIE Ppe3yJabTaThl [O0JKHBI OTPaXkaTh B
YacTu:
TPY/AOBOI0 BOCITUTAHUA:
— TOTOBHOCTH K  TPYydy, OCO3HAaHHUEC IICHHOCTU
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTb K AKTUBHOM JEeSITeTbHOCTH

TEXHOJIOTUYECKON M COIMAJbHON HAalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIUHPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIbHOCTD;

— WUHTEpeC K pa3uyHbiM chepaMm MmpodecCHOHATHHON

JESTEIbHOCTH.
MeTanpeaMeTHble pe3yJbTaThl J0KHbI 0TPAXKATH:
OBanagenue YHHMBEpPCAIbHBIMH y4eOHbIMH

MO3HABATEJIbHBIMH JIeHCTBUSIMH:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS:

—  CaMOoCTOSITeNbHO (OPMYIHUPOBATh U aKTyaJIU3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJ'II/IBaTB CYHICCTBCHHblf/'I HpI/I3HaK NN
OCHOBaHUSl JJisi CpaBHEHHUSA, KIacCCUPHUKAIUU U
0000IIEeHHS;

—  ONpenensiTh eI JIeITEIIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

— BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpC‘II/ISI B
paCCManI/IBaeMBIX SIBJICHUSAX,

— BHOCHTb KOPPEKTHUBBI B JESITENbHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LENSIM, OIIEHUBATh PUCKHU
MHOCJIENCTBUMN NEITEILHOCTH.

0) 0a3oBbIe HCCIeA0BaATEIbCKHE 1€liCTBUS:

— BIAJETh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIBCKON U
HpOGKTHOI‘/’I JCATCIIbHOCTH, HAaBBIKaAMH pa3pe1neHH5[

3a/1aBaTh

JAucuMIiuinHapHble pe3yJIbTAThI J0JKHbI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYCCKOM
COCTABJISIFOLIEH E€CTECTBEHHOHAY4YHOW KapTUHBl MHUpPA, POJIH
XUMHUHM B TO3HAHUM SIBJICHUW TPUPOILI, B (OPMUPOBAHUU
MBILIUIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOU
IPAMOTHOCTH, HEOOXOJUMOM [UJIi pEHICHUS TMPAKTHYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:  OCHOBOIOJIAralolue  TMOHATHS  (XUMHUUYECKHM
AJIEMEHT, aToOM, OSJCKTpOHHas o00ojoYka aroma, s-, p-, -
3JICKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BAJICHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XHWMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIepOoaHbIN
ckener, (QYyHKIMOHANbHAs TPyMMa, paguKkai, HU30MEpHUs,
W30MEpbI, TOMOJIOTUYECKUM Psiji, TOMOJIOTH, YTIEBOIAOPOJIHI,
KHUCTIOPOJI- U a30TCOAEpXKAIlue COCAMHEHUS, OUOIOTHYECKU
aKTUBHBIC BelIecTBa (YIJIEBOJBI, XUPBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKasi PEelIeTKa, THUIbl XUMHUYECKUX
peakuuii (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEeaKIMd HWOHHOrO OOMEHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3IEKTPOJIUTUYECKAS
JTUCCOIMAITNS,  OKHUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peakllud, XUMUYECKOe pPaBHOBECHE), TCOPHUH U
3aKOHBI  (TEOPHS XUMHYECKOTO CTPOCHHSI OpPTraHUYECKUX
BemiectB  A.M. bByriepoBa, Teopus INEKTPOIUTUYECKOU
nyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK
XUMUH, (DAKTOJIOTHMYECKHE CBEIACHUS O CBOMCTBax, COCTaBe,




npo0em;

BBISIBJISITH ~ MPUYMHHO-CICICTBEHHBIC  CBSI3M U
aKTyallu3UpOBaTh 3aJady, BBIJIBUTaTh THUIOTE3y €e
peleHsI, HAXOIUTh apTyMEHTBI Ui T0Ka3aTeIbCTBa
CBOMIX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl W
KPUTEPHUH PEIICHHUS,

aHATM3UPOBATH MOJIYYCHHBIC B XOJI¢ PEIICHHS 3aa4n
pE3yIbTaTHI, KPUTHYCCKH OIICHUBATH 1704
JOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

yMETh TICPEHOCUTh 3HAHHUS B II03HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIBHOCTH.

NOJlyYeHUu U Oe30MacCHOM HCIOJNb30BAHUHM  Ba)KHEHIINX
HEOPTaHMYECKUX U OpraHMYecKuX BeHlecTB B OBITY H
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;
ITP603.chopMUpOBaHHOCTBYMEHHUI  BBISBIATH  XapaKTEpHBIC
OpU3HAKW M B3aUMOCBSI3b H3YYEHHBIX MOHSTHUHA, NPUMEHATH
COOTBETCTBYIOIIIE TOHSATHS TPH ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OpPraHMYeCKHX BEIIECTB U HX
MIPEBPAIICHHH; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HNOHSTUSMH U MPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

11Po 04.chopMUPOBAHHOCTH YMEHUI KCIIO0JIb30BaTh
HAaMMEHOBAHUS XUMHUYECKHX COCIMHEHHH MEXIyHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIATHOW XUMHH U TPUBHAIBHBIC
Ha3BaHMs BaXHEUIINX BEUICCTB (STHIICH, alleTUJICH, TIIMLIEPHH,
¢denon, dopmanbaerua, yKCycHas KHUCIOTa, TJIUIUH, YrapHbIN
ra3, YrJIeKUCIIbIA ra3, aMMHaK, raiieHas H3BeCTh, HEramieHas
U3BECTh, MUTHEBAs COJa W JIPYIHX), COCTaBIATH (POPMYIIbI
HEOPTaHMYECKUX W OPTraHWYeCKHX BEIIECTB, YypPaBHEHUS
XUMHAYECKHX PEeaKIUii, OOBSICHATh WX CMBICI; IOATBEPKIATh
XapaKTepHbIC XUMHUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU W 3alUCSIMUA ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

P6  05S.chopmupoBaHHOCTH ~ yMEHUW  YCTaHaBIIUBATh
MPUHA]IEKHOCTD U3yUEHHBIX HEOPTaHUYECKUX u
OpPTaHUYECKUX BEIIECTB K OMPEICIICHHBIM KJIacCcaM M TpyIam
COCMHEHUH, XapaKTepu30BaTh HUX COCTaB M BaKHEiIne
CBOMWCTBA; OIPEIEIATh BUJIBI XUMHYECKUX CBsI3eH
(KoBaJIeHTHAsl, MOHHAs, METAJIMYecKasi, BOJOPOJHAs), THIIBI
KPUCTAJUIMYECKUX PEHIETOK BEHIECTB; KJIacCU(HUIIMPOBATH
XUMHYECKHUE PEAKITNH;

IP6 07.chopMUpOBaHHOCTH YMEHHM MPOBOJUTH pPacyeThl MO
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMUYECKUX pEaKIIUi
C WCIOJIb30BaHUEM (U3NYECKUX BEIUYHH, XapaKTEePH3YIOIIHX
BEIIECTBA C KOJMYECTBEHHONW CTOPOHBL: Macchl, 0o0ObeMa




(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIM4YECTBA BCIIICCTBA,
HCII0JIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATUSA
peHIeHI/II;'I B KOHKPCTHBIX XM3HCHHBIX CUTYyallUAaX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHaM3a u
MHTEpIIpETALNH
uHbOpMaIU U
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

JInyHOCTHBIE pe3yJIbTaThI

AOJIKHBI  OTPaXKaThb B

yacTu:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAaykKu U  OOIIECTBEHHOM IPaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOErO0 MecTa B
IIOJIMKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHNE SI3BIKOBOM M  YMTATEIbCKOU
KYyJIbTYpbl KakK CpeACTBa B3aUMOIEUCTBUSA MEXIY
JIOJIBMU U IIO3HAHUS MUDA.

MeTtanpeaMeTHbie pe3yJbTaThl JOJKHBI 0TPAKATH:

OsBJaanenue

YHHUBepCAJIbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:

BJaJIeTh HABBIKAMU TIOJy4eHUS HHGPOpMALMU U3
UCTOYHUKOB  PA3HbIX  THUIOB,  CAMOCTOSTEIbHO
OCYILIECTBISATh MOWCK, aHalW3, CHUCTEMaTH3alUI0 U
MHTEpHpeTanuio UHGOpMAIMM pa3IUYHbIX BHUIOB U
dhopm npecTaBieHus;

co3/laBaTh TEKCThl B pa3IMYHBIX (popMaTax ¢ y4yeTom
HazHaueHUs HMH(OpMaMM U LEJNEeBOM ayauTOpHH,
BbIOMpas ONTHMalbHYIO (OpMY NpEICTaBICHUS WU
BU3YyaJIU3aluH;

OILIEHUBATh JIOCTOBEPHOCTb,
uHpOpMAIK, €€ COOTBETCTBHE
MOpaJIbHO-ITHYECKUM HOpMaM;
BJIA/IETh HAaBBIKAMH PACIIO3HABAHHWA W  3aIIUTHI
uHpopManuy, HUHPOPMALMOHHOW  0€30MacHOCTH

JIETUTUMHOCTDB
IIpaBOBbBIM n

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAaThIH 10JIKHBI
0TPakKATH:

IIP6 06. BiazieHHME OCHOBHBIMH METOJAaMU HAYYHOI'O MO3HAHUS
BEIIECTB M XUMHUYECKHUX SBJICHHUN (HaOMIOIeHUE, U3MEpeHHe,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMHPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMHUYECKUX peaKIui
C HCIOJIb30BAaHUEM (PU3NUYCCKUX BEIMYUH, XapaKTCPU3YIOIIIX
BEIIECTBA C KOJHMYECTBEHHOM CTOPOHBI: Macchl, 00ObeMa
(HOpMaJlbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIONIb30BaTh CHUCTEMHBbIE XMMHUUYECKUE 3HAHUS U MPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P6 08.chopMupoBaHHOCTH yYMEHMM  IUIAHUPOBATH |
BBIMOJHATh ~ XUMHUYECKUH  JKCIEpUMEHT  (TpeBpalleHus
OpPTraHWYECKUX BEIIECTB NPH HArPEBAHUH, MOJIYYCHHE ITHIICHA

U H3YUYCHHUC Cro CBOﬁCTB, KauCeCTBCHHBIC PpCAKIIMK Ha
AIbACTUABI, Kpaxmall, YKCYCHYIO KHCJIOTY, ACHaTypalusi
OCIIKOB pu  Harp€BaHuWn, MNIBCTHBIC pPCAKIUU 66HKOB;

MPOBOJUTh PEAKIIMM HOHHOIO OOMEHa, ONpEeNeNsThb Cpexy
BOJHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cyibdar-,
KapOOHaT- U XJIOPUJ-aHHOHBI, HA KAaTUOH aMMOHMS; pellaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMaMm "Metamnel" u
"Hemetamnsl") B COOTBETCTBUM C TpaBWJIAMH TEXHHUKH
0e30macHOCTM  Tpu  oOpallleHMH ¢  BellecTBaMH U
1a00paTOPHBIM  O0OPY/ZOBAaHUEM; TPEJCTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuii u (popmynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YJIbTATOB;

nP6  09.chopmupoBaHHOCTH

YMCHHA AHAJIN3UPOBATH




JIMYHOCTH.

XUMHUYECKYI0  MH(POpMAIMIO, TMOJIYy4aeMyl0 M3  pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb HTEpHET

U JIPYTHE).

OK 04. DddexTuBHO
B3aWMO/ICVICTBOBATH U
pabortarth B
KOJUICKTHBE U
KOMaHIe

JIMYHOCTHBIE Pe3yJbTAThI

4acTu:

IPaXKIAHCKOT0 BOCIIMTAHUSA:

— TOTOBHOCTH BECTH COBMECTHYIO JESTEIBHOCTh B
WHTEpecax rpakJIaHCKOro OOIIECTBA;

— YyMEHME  B3aUMOJEWUCTBOBaTh C  COLMAJIIbHBIMU
WHCTUTYTAMH B COOTBETCTBUH C HMX (QYHKUHUSIMU U
Ha3HAYCHHUEM.

MeTtanpeameTHblie pe3yJabTaThl J0JKHBI OTPAXKATh:

OBiaseHue yHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH

JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— TOHHUMAaTh u HCIIOJIb30BaTh MIPEUMYILECTBA
KOMaHJIHOW ¥ UHIUBUIYaIbHOU pabOTHI;

— TIpUHUMATh  IEJIM  COBMECTHOM  JCSITEIHHOCTH,
OpraHU30BbIBATh U KOOPJIAWHUPOBAThH JEUCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacnpenenarTb pojid ¢ y4eTOM MHEHHMH YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBinaseHue  yHMBEPCAJBHBIMM  PeryJsTHBHBIMH

JeHCTBUSAMMU:

r) NPpUHSATHE ce0s M APYTUX JIOJCH:

— TPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHX JIIOJIeH MpU
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TIpU3HaBaTh CBOE IPaBO M NIpaBO JAPYTHUX JIOJEH Ha
OIIIMOKH,

— pa3BHUBaTh CIMOCOOHOCTh MOHUMATh MHUP C TIO3UIUU
JPYTOTO YeJIOBEKA.

AOJIKHBI  OTpPaKaThb B

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThIH 10JIKHBI

0TPaKATH:
IMP6 08.chopMHpOBaHHOCTH YMEHHMH  IUTAHUPOBATH |
BBITIOJIHATh ~ XUMHYECKUW  OKCHEPUMEHT  (TpeBpallleHus

OpTraHUYCCKUX BCHICCTB IIPU HAIPCBAHUU, IMOJTYYCHHUC DTUJICHA

M U3YYEHHE €ro CBOWMCTB, KAUYECTBEHHBIC PEAKIMU Ha
anpJEruipl, Kpaxmall, YKCYCHYIO KHCIIOTYy; JeHaTypauus
OCIIKOB MPU HArpeBaHWUU, IIBETHBIC PEAKIUU  OCIKOB;

IPOBOJUTHh pEaKUUH HOHHOIO OOMEHa, ONpEeNeNsTh Cpeay
BOJIHBIX PAacTBOPOB, Ka4eCTBEHHBIE pEaKIUU Ha Cyiabdar-,
KapOOHaT- U XJIOPHUJ-aHUOHbI, HA KaTHMOH aMMOHUS; peIIaTh
SKCIEpUMEHTAIbHBIE 3a7aun 1o TeMaMm "Metamwnsl" u
"Hemerannsl") B COOTBETCTBHMM C MpaBWJIaMHM TEXHHUKH
0e30macHOCTH  TpH  OOpalieHuH C  BEHIeCTBAMU U
71a00paTOpPHBIM 00OPYAOBAaHHEM; MPEJICTABIATh PE3YIbTAThI
XUMHUYECKOIO DJKCIIEpUMEHTa B (OopMe 3alucu ypaBHEHUN
COOTBETCTBYIOLIMX peakuuid U (GOpMyIupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.




OK 07.
CopnelicTBOBaTh
COXPaHEHHUIO
OKpY>Karolleu Cpebl,
pecypcocOepexeHmIo,
MPUMEHSTH 3HaHUS 00
M3MEHEHUHU KIIUMaTa,
TIPUHIIHAITBI
OCpPEIKITUBOTO
MIPOU3BOJICTBA,

3¢ pexTUBHO
JIECTBOBAThH B
Ype3BBIYANHBIX
CUTYaIUAX

JInuyHOCTHBIE pe3yJbTaTbl JOJKHbI OTPakaTh B

4acTu:

IKOJIOTHYECKOr0 BOCIIMTAHUA:

— c(OpMUPOBAHHOCTH  HKOJOTHYECKOW  KYJBTYPHI,
[IOHUMAaHHUE BIMSHUSA  COLUAIbHO-3KOHOMHYECKHUX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHOW M COLMAIBHOU
cpenbl,  OCO3HaHME  IJIOOANBHOIO  XapakTepa
9KOJIOTUYECKUX MTPOo0IIeM;

— IUIAHUPOBAaHUE M  OCYIIECTBIEHUE JCUCTBUH B

OKpYJKalollled Cpele Ha OCHOBE 3HAaHMS Leled
YCTOWYMBOI'O Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HEMNPUATHE ACHCTBHM, MPUHOCAIIUX BpPEJ
OKpY>Kalollen cpere;

yMEHUE MIPOTrHO3UPOBATH

9KOJIOTUYECKHE  IOCIE/ICTBUS
JEWCTBUI, IPEIOTBPALIATD UX.

H66HaI‘OHpI/IHTHHe
MpCAIPpUHUMACMbIX

MeTtanpeaMeTHbie pe3yJibTaThl J0JIAKHBI OTPAKATH:

OsBJaanenue

YHHUBepCaJbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:

UCIIONIb30BaTh  CpelIcTBa  WMH(MOPMALMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3a1a4 c co0JII0ICHHEM
TpeOOBaHUN HSPrOHOMHUKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX U
ATUYECKUX HOPM, HOPM nH(pOpMaITMOHHOMN

0€30I1aCHOCTH.

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThIH 10JIKHBI
0TPakKATH:

IMP6 01.chopMUPOBAHHOCTh TPEACTABICHUI:0 XHUMHYECKOMN
COCTaBJISIOLIEH €CTECTBEHHOHAYYHOM KapTHHBI MHpa, pOJIU
XUMHUHM B T[O3HAHUM SIBICHUUW NpUPOIBI, B (OPMUPOBAHUU
MBIIUJICHUSI W KYJIbTYPBl JUYHOCTH, €€ (YHKIHMOHAILHOM
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEIIeHUs MPAKTUYECKUX
3aa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIICHHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cperie;

IP6 10.chopMUpOBaHHOCTH YMEHHICOONIONATh IpaBUiIa
9KOJIOTHUECKH  IIeNIeCOO0pa3HOro TOBeNeHUs B OBITY U
TPYAOBOM JEATENBHOCTH B LEJIIX COXPAHEHUS CBOETO 3/10POBbs
U OKpYXaroliel HpUPOTHON Cpeabl; yYUTHIBATH OMACHOCTH
BO3/ICHCTBUS Ha JKUBbIE OPraHU3MbI OINPEAEICHHBIX BEIIECTB,
MOHMMAasE CMBICII TIOKa3aTesis MpelelbHOM  JOMyCTHUMOMN
KOHIICHTpaL1H.




2. CTPYKTYPA U COAEPKAHUE YYEBHOI'O IIPEJJMETA

2.1.  OO0beM THCHMIUIMHBI M BUAbI Y4eOHOIi padoThI

. O0beM B

Bua yueOHoii padoThI
yacax

O0bém o0pa3oBaTeIbHOM NPOrpaMMbl JHCHUIINHBI 72
Conep:xanue yueOHOro MaTepuaJia 62
BT. 4..
-T€OPETUYECKUE 3aHATHUS 30
-IPAKTUYECKUE 3aHATHUS 26
-abopaTopHbIC 3aHATHUS 6
Koutpoansnas padora (1cem.) 2
IIpodeccuoHaILHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoepKaHne 6
NMPHUKJIATHOT0 MOIYJIA)
BT. U..
-TEOPETUYECKUE 3aHITHUS 2
-IIPAKTUYECKUE 3AHATUS 4
IIpomexyTounas arrectanus 2 cem. (nuddepeHunpoBaHHbIi 3a4eT) 2
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2.2. TemaTn4yecKkMii IJIAH U COAEPKAHME TUCUHUILTHUHBI

HaumenoBanue Conep:xkanue y4ye0HOro MaTtepuasa (0OCHOBHOE M PO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), O0bém | Dopmupyembie
pa3iesioB M TeM JIa00pATOPHBbIE U NPAKTHYECKHE 3aHATHS, IPUKJIAAHON MOLYJIb 4YacoB | KOMIETEeHIHH
1 2 3 4
Coaepxxanue yueOHOIro MaTepuasa
Pasznea 1. Teoperuyeckue 0CHOBbI XUMHH
Tema 1.1. Coaeprxanue yueOHOIro MaTepuaJa OK 01
OCHOBHBIE XHUMHYECKUH 3JIeMeHT. ATOM. Slpo aToma, W30TOMBI. DJIEKTPOHHAS 000J0YKA. DHEPreTHUYECKUE
XMMHYECKHE TIOHATHUS |YpOBHH, MOJYpPOBHH. ATOMHBIC OpOMTaNH, S-, P-, d- ayeMeHThl. OCOOCHHOCTH paclpeeieHHUs 2
U 3aKOHBI, CTPOECHHE |3JIEKTPOHOB IO OpPOUTAISIM B aTOMaxX JJIEMEHTOB IEPBBIX YETHIPEX MEPHOJOB. DIEKTPOHHAsS
aTOMOB  XMMHYECKUX |KOH(urypamus aroMoB. OCHOBHbBIE XUMHUYECKHE 3aKOHBI
3JIEMEHTOB IIpakTHYecKkne 3aHATHS
[Ipaktuueckass padora Nel. «OcCHOBHBIE KOJNMYECTBEHHBIE 3aKOHbI B XUMHH U pacueThl IO
YPaBHEHUSIM XUMUYECKHUX PEAKIHII.
OTHOCUTENbHBIE aTOMHAss M MOJIEKyJsipHass macchl. MonsipHas macca. KommuecTBo BemiecTsa. 2
MaccoBas nons BemectBa. 3akoH ABoraapo. Monsipabiid 00beM ra3oB. OTHOCUTEIbHAS TNIOTHOCTh
ra3oB. Pacuerbl Mo ypaBHEHHMSIM XHMHUECKMX PEAKUUNA C HCIOJb30BAHUEM MAaCCOBOM J0JIU
BellecTBa, 00beMa (HOpMaJIbHbIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 1.2. Coaepxanue yueOHOro MaTepuaia 2 OK 01
Ilepnonnyeckuii 3akoH | [IpakTHYeCKHe 3aHATUS OK 02
u ITepuoamueckas |[Ipaktuyeckas pabora Ne2. «/3ydeHune neproIUUecKUX 3aKOHOMEPHOCTEH M MX B3aUMOCBSI3H CO
CAUCTECMa XMMHYCCKHUX |CTPOCHHEM aTOMOBY.
sanmementoB  JI.  W. (Tlepuoauveckass cucrema xumudeckux snementoB J[.M. MennpeneeBa. CBsi3b MEPHOANYECKOTO
MenieneeBa, uX CBA3b (3akoHA W [IepHOANYECKON CHCTEMBI XUMHUYECKHX 3JIEMCHTOB C COBPEMEHHOI TEOpHe# CTpOeHHS
c COBPEMEHHOM |aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUs] CBOWCTB XHMHYECKHUX OJIIEMEHTOB, O00pa3yeMbIX HMH
Teopuen CTPOCHHS |IPOCTBIX M CJIOKHBIX BEIIECTB MO rpynnam u mnepuoaaMm llepumonnyeckoil cuctembl. 3HaueHUE
aTOMOB MEPUOJNYECKOI0 3aKOHA U CUCTEMBI XUMUYecKuX 1eMeHToB [[.11. MeHeneeBa B pa3BUTUN HAYKH.
VYcTaHOBNIEHHE CBSI3U MEXIY CTPOCHHEM aTOMOB XHUMHUYECKHUX D3JIEMEHTOB U IEPUOIUYECKUM
U3MEHEHHUEM CBOMCTB XMMUYECKUX JJIEMEHTOB U UX COECAUHEHUHM B COOTBETCTBHUHU C IOJIO)KEHHUEM
[lepnonnueckoil cuctemsl. PelleHne NpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha
XapaKTepu3alulo XMUMUYECKUX OJIIEMEHTOB «MeTtajuinyeckue / HeMeTalJIMuecKue CBOWCTBA
XUMHUYECKHUX JJIEMEHTOB B COOTBETCTBUU C HX OJJIEKTPOHHBIM CTPOCHHUEM U TIOJIOKEHHUEM B
MEPUOINYECKON CUCTeMe XUMUYECKUX dsieMeHTOB JI.11. MeHeneeBa»
Tema 1.3. Coaepixanue yueOHOro MaTepuaJa OK 01
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Crpoenue  BelecTBa
u npupoa
XAMHYECKON CBSI3H.
Mmuoroo6pasue
BEIIECTB

CrpoeHue BellecTBa. XUMU4ecKas CBsA3b. BUbl XUMUYECKON CBA3M (KOBAJIEHTHAs HEIMOJIApHAs U
NOJISIpHAs, MOHHAsA, MeTallInyeckas ). MexaHu3Mbl 00pa30BaHMs KOBAJIEHTHONW XUMHUYECKOH CBSA3U
(oOMeHHBIN u JIOHOPHO-aKLEeNnTOpHbIH). Bonopoanas CBSI3b. BaneHTHOCTS.
OneKTpooTpUuLAaTEIbHOCTh. CTeneHb OKUCIEeHNs. FIOHBI: KATHOHBI M aHHOHBI

HpaRTn'{ecmle 3AHATHSA

[Tpaktuyeckas padora Ne3. «CTpoeHune BelecTBa U MPUPOAA XUMUIECKOH CBS3H.
JleMoHCTpauuss Mojenell KpUCTAUIMYECKHX PELIETOK: HOHHOM (XJIOpUA HaTpus), aTOMHOM
(rpaduT M anmaz), MONCKYISPHOW (YIJIEKUCIBIN Ta3, MOJ), METAJUTMYECKON (HATpuil, MarHui,
Menp). PemeHune npakTH4ecKMX 3aJaHUl Ha COCTaBJIEHHE 3JIEKTPOHHO-rpauyeckux (Gopmyi
a1eMeHTOB 1—4 nepuooB

Tema 1.4.
Kiaccudukanms,

u HOMEHKJIaTypa
HCOPTaHNYCCKUX
BCIIIECTB

Coaep:xxanue y4eOHOIro MaTepHuaJia

Knaccudukanus Heopranndeckux BemiecTB. HoMeHKIaTypa HEOpraHMYECKNX BEIIECTB (OKCHIBI,
TMJIPOKCUBI, KHCIOTBI, COJM). BelrecrBa MOJIEKYJISIPHOIO M HEMOJIEKYJISPHOTO CTPOCHHS.
ArperaTHple COCTOSHHUS BemlecTBa. Kpucrammmdeckne #  aMop(dHBIE BeIIeCTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIMYECKUX DPELIETOK (aTOMHAs, MOJIEKYJISpHasd,
MOHHAsl, METaJJIn4YecKasi). 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THIIA KPUCTAIIINYECKON PEIIETKU

IlpakTH4yecKkue 3aHATHSA

[IpakTuueckas padora Ne4. «HomeHknaTypa HEOPraHUYECKUX BEILIECTBY.

Pemienue mpakTHyecKHUX 3alaHUM MO KiIacCU(pHUKALMK, HOMEHKIATYpe U XUMUYECKUM (GopMmyliaMm
HEOpPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIacCOB (yrapHBIN ra3, yrieKUCIbli ra3, aMMuak, raieHas
U3BECTb, HETAIIEHAs U3BECTh, IUTHEBAs COJIA U APYTUX): HA3BAHUS BELIECTB IO MEXIYHApOJIHON
(MIOITAK) mnu TpuBHaIbHOM HOMEHKJIAType M COCTaBIeHHE (POPMYJbl XMMHUYECKUX BEILECTB,
olpe/ieieHue  NMPUHAUIEKHOCTH K  kiaccy. [lomck  uHpOpManuum 1O  Ha3BaHMAM,
UICHTHPUKATOpPaM, CTPYKTYpHBIM (GopMysaM. AHaIN3 XUMUYECKOH MH(OpMAaLNU, MOTydaeMoin
13 Pa3HbIX UCTOUYHUKOB (CpeCTB MaccoBoil nHpopMmalyu, cetb IHTepHET U ipyrue)

OK 01
OK 02

Tema 1.5.
Turnbr XUMUYECKHUX
peaxkuuit

ConepxaHue y4eGHOro MaTepuaJjia

Xumnyeckas peakius. Knaccudukanyss XuMUYeCKUX peakliuii B HEOpraHM4eCKON U OpraHyecKoi
XUMHH. 3aKOHBI COXpPAHEHMsI MacChl BELIECTBA, COXPAHEHHsS M IPEBpAIllEHUs JHEPIHMM IpU
XUMHUYECKUX peakuusx. OKHUCINTEIbHO-BOCCTAHOBUTENIbHBIE peakUuu (ypaBHEHHS] OKHCIECHHS-
BOCCTAQHOBJICHUS, CTEIIEHb OKUCIEHUs, OKHUCIHUTEIb M BOCCTAHOBUTEIbL, OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIMM B IIPUPOJE, MPOU3BOJACTBEHHBIX IPOIECCaX U KU3HEAECATEIbHOCTH
OpraHU3MOB)

OK 01

Tema 1.6.
CKOpOCTh  XUMHUYECKHUX
peakuuii. XuUMHYECKOe

ConepxaHue y4eGHOro MaTepuaJjia

CKOpOCTB peaKkiun, €€ 3aBUCUMOCTb OT PA3JIMYHBIX (baKTOpOBZ npupoAbl pearupyromux BEUICCTB,
KOHIOCHTpAMKW pCarupyrommnux BCIICCTB, TEMIICPATYPbl U IIJIOINAAN peaKHHOHHOﬁ ITOBEPXHOCTH.

OK 01
OK 02
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paBHOBECHE

TernoBbie 3(PpPeKThl XMMUYECKHX pEaKIMid: 3K30- M 3HAOTepMUYeckHne peakiuu. OOpaTtumsbie
peakiuu. XuMudeckoe paBHoBecue. MDakTopbl, BIHAIOLIME HA COCTOSHHUE XUMHUYECKOTO
paBHOBecHsl (KOHIIGHTpALlMs PEAareHTOB WJIHM TPOJYKTOB pEaKIUH, JABJICHUE, TEeMIepaTypa).
[Tpuniun Jle [latense

HpaRTn'{ecmle 3AHATHSA

[Ipaktuyeckas pabora NoS. «BiumsHue pa3nuyHbiXx (AKTOPOB Ha CKOPOCTh XUMHUYECKOU
peakuum.

Pemienue npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUN HA aHATU3 (PAKTOPOB, BIMSAIONINX HA U3MEHEHHE
CKOPOCTH XMMHUYECKON PEaKLMH. 3aBUCUMOCTh CKOPOCTH XMMHMYECKON PEaKIMU OT IIPUCYTCTBUS
KaTajau3aTopa Ha IIPUMEPE pa3iIOoKEHUs IIEPOKCUIA BOJOPOIa € IOMOINBIO AMOKCHA MapraHua u
Karajaspl. PellleHne NpakTUKO-OPUEHTHPOBAHHBIX 3aJaHUl Ha IpUMEHeHHe npuHuuna Jle-
[ITarenbe nus HAXOXKACHWUS HAIIPABICHUS CMEIICHUS PAaBHOBECH XMMUYECKON PEAKLIUHA U aHAJIU3
(akTOpOB, BIMAIONMX Ha CMEIIEHNEe XUMHUYECKOIO PABHOBECHS

Tema 1.7.

PactBopsl, Teopus
ANEKTPOIUTUYECKON
JUCCOLMAMU U MOHHBIN
oOMeH

Coaep:xaHue yueOHOro MaTepuaJia

PactBopsbl. Buasl pacTBOPOB 10 CO/IepKaHUIO PAaCTBOPEHHOTO BemiecTBa. PactBopumocts. [loHsaTHE
O JHCIEPCHBIX cucTeMax. VICTUHHBIE W KOJJIOMJIHBIE pacTBOpPbl. MaccoBas 10jsl BEIEeCTBa B
pactBope. [lonstre o Bomopoanom nokasarene (pH) pactBopa. DiaeKkTpouTHYECKast AUCCOIHALIHS.
CuiibHBIC U CJIa0BIE SJIEKTPOJIUTHI, HEAJIEKTPOIUTHL. Peakiinu noHHoro ooMeHa

JlaGopaTopHble 3aHATHUS

JlabopaTtopHnas padota Nel «I[IpuroroBieHue pacTBOPOBY.

[IpuroToBneHnue pacTBOPOB 3aJlaHHON MacCOBOW JOJeH PAacTBOPEHHOTO BEIIECTBA, MPOBEICHUE
peaKImii HOHHOTO 0OMEHa, OTIPE/IeIICHNE CPEbl PACTBOPOB BEIIECTB C TIOMOIIBI0 YHHBEPCATLHOTO
WHANKaTopa (KHUCHas, HEeWTpalbpHas, IIENOYHAs). 3aJaHHus HA COCTABJICHHE HOHHBIX pPEaKIIH.
PemeHne mnpakTHKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUKA Ha PACTBOPBI, HCIOJIB3YEMBIE B
OBITOBOY M MPOM3BOACTBEHHON I€ATEIHLHOCTH YeJIOBEeKa

OK 01
OK 02
OK 04
OK 07

Paznea 2. Heoprannueckasi XuMust

Tema 2.1.
DU3NKO-XUMHYECKHE
CBOMCTBaA
HEOPTraHUYECKHUX
BEIISCTB

ConepxaHue y4eGHOro MaTepuaJjia

Meramnbl.  [lonoxenue wmeramioB B Ilepuoguyeckoil cucteMe XUMHUYECKHUX DIIEMEHTOB.
OCco00EHHOCTH CTPOCHUS ANEKTPOHHBIX 00010UeK aTOMOB MeTayIoB. O0mue Gpuznueckre CBOMNCTBA
MetauioB. CruiaBel METAUIOB. DIEKTPOXUMHUYECKUN Psii HANpPSHKEHUH METaioB. XUMHUYECKHE
CBOMCTBAa BaXHEUIUX METAJUIOB (HATPUH, KaldWi, KaJbIMH, MAarHWW, aJIFOMUHUN, ITUHK, XPOM,
Kele30, MeJlb) U UX coenuHeHuit. O0mue crnocoOsl MoaydeHus: MeTamoB. [IpuMeHeHne MeTanioB
B OBITY U TEXHHKE

Hemeramnsl. [lonoxxenune HemeramnoB B Ilepuoanueckoil cucteMe XuMHUueckux 3nemeHTos [1.1.
MenzeneeBa 1 0COOEHHOCTU CTPOEHHsI aTOMOB. DHU3nYecKre CBONCTBA HEMETAJNIOB. AJUIOTPONUS

OK 01
OK 02
OK 04
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HEMETAIJIOB (Ha MpUMepe Kuciaopoaa, cepbl, (ochopa u yriaepoaa). XuUMHUECKHE CBOWCTBA U
MIPUMEHEHHUE BAXKHEHIIIMX HEMETAJIJIOB (TaJoreHoB, cephl, a30Ta, pocdopa, yriepoaa u KpeMHHUs) U
WX COEQUHEHUN (OKCHJOB, KHUCIOPOACOJEPKAIUX KHUCIOT, BOJOPOJHBIX COCAMHEHHIN).
[IpumeHeHne BaXXHEUIINX HEMETAJUIOB U UX COCIMHEHUI

XHUMHUYECKHE CBONCTBA OCHOBHBIX KIJIACCOB HCOPTaHNYCCKUX BCHICCTB (OKCI/IILOB, THAPOKCHU OB,
KHCJIOT, coliell ,I[p) I'eHeTmueckas CBA3b HCOPraHNM4YCCKUX BEIICCTB, IPUHAMICKAIINX K
Pa3JIMUHbIM KJIaCCaM. 3aKOHOM€pHOCTI/I B M3MCHEHHHU CBOMCTB IMMPOCTBIX BCHICCTB, BOAOPOAHBIX
COGHHHCHHﬁ, BBICHIUX OKCHUAOB U THAPOKCHUIOB

IIpakTnyeckune 3aHsATHS

[TpakTuueckas padota Ne6. «DU3NKO-XUMHUYECKUE CBOWCTBA HEOPTAHUYECKUX BEIIECTBY.
CocraBneHre ypaBHEHUN XUMUYECKUX PEAKIUN C yYACTUEM MPOCTHIX U CIIOKHBIX HEOPraHUYECKHUX
BELIECTB: METAJJIOB U HEMETAJJIOB; OKCHUJOB METAJIJIOB, HEMETAJUIOB U aM(pOTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHCIOT, OCHOBAaHUW U aM(OTEpHBIX TUAPOKCUAOB; HEOPraHUYECKHX COJIEH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Pacuérbl Maccel BemecTBa Ui 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAacce WIU
00BbEMY OJTHOTO M3 YYacCTBYIOUIMX B PEAKIMU BEHIECTB, pacuéThl Macchl (00BEMaA, KOIUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIMU, €CIM OJHO U3 BEIIECTB MMEET MpuMecH. PelieHue mpakTHKO-
OPUEHTHUPOBAHHBIX 33JaHUM HA CBOWMCTBA, COCTaB, IOJy4yeHHE M O€30IacHOE HCIOJIb30BaHUE
BOXHEHIINX HEOPTaHWYECKUX BEUIECTB B OBITY M MPOQECCHOHANTBHON IeATeIHbHOCTH YeJIOBEeKa

Tema 2.2. Conep:xaHue yueOHOro Marepuaa OK 01
Unentndukanns JlaGopaTopHbie 3aHATHS OK 02
HCOPTaHMIECKUX JIabopaTtopHas pabora Ne2 «MneHTH)UKALUST HEOPTAHNYECKUX BEILIECTBY. OK 04
BCLLECTB Pemenue skcnepuMEHTANBHBIX 3a/1ad M0 XUMUYECKUM CBOMCTBAM METAJJIOB M HEMETAJUJIOB, IO

pacro3HaBaHUIO M MOJYYCHHMIO COEIMHEHMH METaJuIoB M  HEeMeTaIoB(B3aUMOJEHCTBHE

THIIPOKCUIA aJTIOMHHHS C PacTBOpaMH KHCIOT W IIenoueH,). MaeHTuukanms HeopraHnIeCKux

BEIIECTB C HCHOJb30BAHHEM HUX (PU3MKO-XMMUYECKHUX CBOWCTB, XapaKTEPHBIX KaueCTBEHHBIX

peaknmii. KadecTBeHHBIE peaknuu Ha cyiabpaT-, KapOoHAT- W XJIOPUA-aHHOHBI, Ha KATHOHBI

METAJUIOBU KAaTHOH aMMOHUS

Paspnen 3. Teopernueckue 0OCHOBbI OPraHMYeCKOM XMMHHU

Tema 3.1. Conep:kaHue y4eOHOTo MaTepuaa OK 01
Knaccudukanus, [Ipenmer opraHnyeckoil XUMUM: €€ BO3HUKHOBEHHUE, PA3BUTHE U 3HAYCHHE B MOJYYECHUHM HOBBIX
CTPOCHHE H|BEIIECTB M MaTepualioB. Teopus CTpOeHMs OpraHudeckux coeauHeHuid A.M. bytiepoBa, eé
HOMEHKJIaTypa OCHOBHBIE MONOKeHUs. CTPYKTYpHbIE (OPMYIIbI OPraHMYECKUX BelecTB. 'oMosorus, nsomepus.

OpTraHUYCCKUX BECIICCTB

Xumudeckas CBSI3b B OpTraHNYCCKUX COCANMHCHUAX: KPAaTHBIC CBA3H, G- U TT-CBA3HU.
Hpe,Z[CTaBJ'IeHI/IC 0 KHaCCI/I(I)I/IKaLII/II/I OpPraHN4YCCKUX BCHICCTB. HOMeHKJ'IaTypa OPraHuYCCKUX
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COEIMHEHMH (CUCTEMATUUYECKasl) U TPUBUAJIbHBIE HA3BAHUS BAXXHEMILNX MPENCTABUTENIEH KIIACCOB
OpPraHUYECKUX BELIECTB

HpaRTn'{ecmle 3aHATHSA

[TpakTuueckas padbora No7. «HoMeHKIIaTypa OpraHMYECKUX BEIIECTBY.

O3HakoMJieHHEe C oOOpa3lamMH OpraHMYECKUX BEIIeCTB M MaTepuajaMH Ha UX OCHOBE,
MOJICIIMPOBAHUE MOJIEKYJl OPTaHMYECKUX BEIIECTB, HAOIIOACHNE U ONKCAHHUE JAEMOHCTPALMOHHBIX
OTIBITOB IO MPEBPALICHUIO OPraHMYECKUX BEIIECTB MPU HarpeBaHUM (IUIaBIeHHE, OOYyrIMBaHUE U
ropenue). CocTaBieHHE MOTHBIX U COKPAIIEHHBIX CTPYKTYPHBIX (POPMYJI OPraHUYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB, UCIOIb3Ys UX Ha3BaHUS MO0 CUCTEMATHUYECKON U TPUBHAILHON HOMEHKIIAType
(3TUNICH, aleTUJICH, TIIHIEPUH, (EHON, (OpMaNbIETH], YKCYyCHas KHCIIOTa, TIIHIHH). Pacders
npocTeiiel GopMyIbl OPraHUYECKON MOJIEKYJIIbl, UCXOS M3 DIIEMEHTHOTO cocTana (B %)

Pasnen 4. YrieBonopoabl

Tema 4.1.
YrneBonopoael M HX
HOPUPOHbIE WCTOUYHUKU

Conep:xanue y4eOHOIro Marepuaa

[IpenenbHble yriaeBoxopoabl (aJIKaHbI):COCTaB U CTPOEHUE, TOMOJIOTHYECKHUH pal. MeTaH u 3TaH:
COCTaB, CTpoeHHe, (pU3MUeckre U XUMHUYECKHE CBONCTBa (peaklUuu 3aMEelIeHHs] U TOpeHus),
MOJTyYeHUE U IPUMEHEHUE.

HenpenenbHbie yriaeBonopobl (alKeHbl, aIKaJAUCHBI, aJIKHHBI).

AJIKEHBI: COCTaB U CTPOEHHUE, FOMOJOTHYECKHM psa. DTUIEH M TNPONUJIEH: COCTaB, CTPOCHHUE,
¢usznyeckue W XUMHYECKHME  CBOMCTBa  (peakUuMu TUIPUPOBAHMS, TaJlOTCHUPOBAHUS,
TUIpaTallii,0KUCICHNS U TOJTUMEPU3AIINN) TTOJyYeHUE U IPUMEHEHHE.

Ankanuensl: Oyranuen-1,3 u MetunOyraauen-1,3, XMMHUYECKOe CTpOEHHE, CBOMCTBa (peakuus
MOJINMEPU3aLIH ), TPUMEHEHHUE (JIIs1 CHHTE3a IPUPOJAHOTO U CHHTETUYECKOIO KayuyKa U PE3UHBI).
AJKHMHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTHUECKUH psifl. ALETHIICH: COCTaB, XUMUYECKOE
CTpoeHHe, (U3NYECKHe M XMMHYECKHE CBOWCTBA (peakuuu TUAPUPOBAHUS, TaJOT€HUPOBAHUS,
THJIpaTallii TOPEeHHUs), MOJyYeHHe U MPUMEHEHUE (MCTOYHMK BBICOKOTEMIIEPATYpHOIO IUIaMEHH
JUTSI CBAPKHU U PE3KH METAJIJIOB)

Apomarnyeckue YriieBooponbl (apeHsl). beH3onm M Tonyond: cocraB, CTpoeHME, (pU3MUECKUEe U
XUMHUYECKHE CBOMCTBA (peaklMM TaJOreHUpPOBaHMUSI U HUTPOBAHMS), MOJIyY€HUE U IPHUMEHEHUE.
TokcuuyHOCTh apeHOB (BIHMsHME O€H30Jla HA OPraHU3M YeNoBeKa). ['eHeTndeckas CBsSI3b MEXKIY
YIJI€BOAOPOAAMH, IPUHAUIEKAIUMHE K Pa3IMYHBIM KJIACCAM.

[TpupoHbIe UCTOYHHUKH YTIeBOJAOPOAOB. [Ipupoanblii ra3 u nomnytHele HedTsHbIE ra3el. HedTh u
e€ mnpoucxoxaeHue. CrnocoObl mepepadOTKU He(PTU: TNEPeroHka, KPEeKUHT (TEpMHUUYECKUH,
KaTaluTuueckui), nuponus. [TpoaykTsl nepepaboTku HeTH, X TPUMEHEHUE B IPOMBIIIIJICHHOCTH
1 B 6bITy. KaMeHHBIH yTrosb U MPOJYKTHI €ro nepepaboTKu

OK 01
OK 02
OK 04

Tema 4.2.

Conep:xanue yueOHOro MaTepuaJia

OK 02
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Duznko-xuMHUecKue
CBOMCTBA
YTJIEBOJAOPOAOB

JlabopaTopHble 3aHATHS

JlabopaTtopHas padota Ne3«CBoiCTBa yIiIeBOIOPOIOBY.

TpuBnanpHass W MeXAyHapOAHAs HOMEHKIATypa, XUMHUYECKHUE CBOMCTBA, CIIOCOOBI MOTYYCHHS
yraeBonopoaoB. [lodydeHue 3TuiieHa W HM3yYEHUE €ro CBOMCTB. MonenupoBaHUE MOJIEKYT U
XUMHUYECKUX TMPEBpALICHUN YIIIEBOJOPOJOB (Ha MpUMEpPE 3TaHa, HTWICHA, alleTWIeHa U JAp.) H
raJIOreHONPON3BOAHBIX

OK 04

Pasznea 5. Kucaoponocoaepxamme oprannyecKkue coeIuHeHus

Tema S5.1.
Cnuptel. Genon

Coaep:xaHue y4eOHOIro MaTepuaJia

[IpenenbHble OAHOATOMHBIE CHUPTHI (METAHOJ M 3TAHOJN): CTPOEHHUE, (PU3HUECKUEe U XUMUYECKUE
CBOMCTBa (peakiMu C aKTUBHBIMM METaNIaMH, TaJOT€HOBOJOPOJAMH, TOpPEHHUE), MPUMEHEHUE.
Bonoponneie cBsizu Mex1y MoJieKyJaMu CcHupToB. DU3MONOTMYECKOE AEUCTBUE METaHOoJa U
9TAHOJIa Ha OPTraHN3M YEJIOBEKA.

MHoOroatoMHble CHOUPTHI (ITUICHTIUKONIb M TJIHMLIEPHUH): CTPOCHHE, (PU3NYECKUE U XUMUYECKUE
CBOMCTBAa (B3aMMOJICHICTBHE CO IIEJIOYHBIMH METAJJIaMH, KaueCTBEHHAash peakuus Ha
MHOT0aToOMHbIe crnupThl). Du3HoIOrMYecKoe AeicTBUE Ha OpraHu3M uenoBeka. lIpuMeHeHue
IMUEPUHA U STUJICHTJIMKOJIA.

®enon. CrpoeHue MONEKyJbl, (QU3NYECKHEe W XUMHUYECKHe CBoiicTBa (eHosna. TOKCHYHOCTH
denHomna, ero puznonornyeckoe neiicTBre Ha Opranu3M 4yenoseka. [Ipumenenne gpenomna

OK 01
OK 07

Tema 5.2.
AJBIeTruab!.
Kap6oHOBBIE KHCTOTHI.
CrnosxHble 3¢upsl

Coaep:xxaHue y4eOHOro MaTepuaJia

Anpneruapl U KETOHBI ((popMmanibleruj, aueTaableruj, aleToH): CTpOoeHHe, (QU3NYECKHEe U
XMMHUYECKHE CBONCTBA (peaklUd OKHUCIEHUS W BOCCTAHOBJIEHHS, KadeCTBEHHBIE pPEaKINH),
MOJIy4€HUE U IPUMEHEHHE.

O/HOOCHOBHBIE TIpeeTbHbIE KapOOHOBBIE KHCIOTHI (MypaBbHHAas M YKCYCHas KHCIOTHI):
CTpoeHHe, (U3NYECKUe U XUMHUYECKHe CBoiicTBa (0OImMe CBOWCTBA KHUCIIOT, pPEaKIUsI
TepupUKalMK), TOIydeHHe u mnpuMeHeHue. CreapuHOBas M OJEMHOBAs KHCJIOTHl Kak
MIPEICTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICHIMX KapOOHOBBIX KHUCJIOT, UX
MOIOIIIEE JEHCTBHE.

CrnoxHble 3¢upbl Kak MPOU3BOJHBIE KApOOHOBBIX KUCIOT. ['maponu3 cinoxHbX 3¢upos. XKupsl.
I'mpponus xupos. [Ipumenenue xxupos. buonornueckas posib )KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
Yrnesoanl

Conep:kanue y4eOHOT0o MaTepuaa

YrneBoabl: coctaB, KiaccuuKaius yrieBogoB (MOHO-, OW- W MonMcaxapunisl). [mokoza —
MPOCTEUIINIA MOHOCAaXapu: OCOOCHHOCTH CTPOEHHUS MOJICKYJbI, (U3UYECKUEe W XUMUUYECKHE
CBOMCTBa TIIOKO3BI (B3auMmomelicTBue ¢ ruapokcuaoM wmenu (II), okuciaeHwe aMMUAYHBIM
pactBopoM okcuna cepebpa(l), BocctaHoBIeHUE, OPOKEHUE TIIFOKO3bI), HAXOXKJICHUE B TIPUPO/IE,
MPUMEHEHHE TIIOKO3bl, OWOJIOTMYECKAass pPOJIb B KU3HEACATEILHOCTH OpraHW3Ma 4YellOBeKa.

OK 01
OK 02
OK 04
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®ortocuHTe3. OpyKTO3a KaK U30MEP IIIIOKO3BI.

Caxapo3za — NpeaCTaBUTENb AHMCAXapuIOB, THAPOJIM3 C€axapo3bl, HaX0XICHUE B IPUPOAE U
IIPUMEHEHUE.

[Tonmcaxapuapl: Kpaxmal M LEUII0JIO3a Kak NpUpoAHble moaumepbl. CTpoeHHME Kpaxmala Hu
LEJUTIONIO3bI, (pU3nYecKre 1 XUMUYECKHUE CBOMCTBA KpaxMaia (THIpOJIN3, KaUeCTBEHHAs! PEaKIHs C
HOIOM)

Tema 5.4. Coaeprxanue yueOHOIro MaTepuaJa OK 01
Dusuko-xumuueckue  |IpakTuyeckue 3aHATHS OK 02
CBOWCTBA IIpaktnyeckas  paGora  Ne§.  «HomeHknarypa  KHCIOPOJOCOJAEPKAIIMX  OPraHMYECKHX OK 04
KHMCJIOPOJOCOEPKALLUX | COEIUHEHUI.
OpPraHU4YeCKUX TpuBuanpHas M MeXAyHapoJHash HOMEHKJIATypa, XMMHUYECKHE CBOICTBA, CHOCOOBI IMOJYyYCHHS
COCZIMHECHHUN CIUPTOB U (EHOJIOB, KAPOOHOBBIX KHCIOT M 3(UPOB, abACTHIOB U KeTOHOB. COCTaBICHUE CXEM

peakiuii (B TOM 4MCIE MO MPEUIOKEHHBIM LENOYKaM IPEBpAllCHH), XapaKTepU3yIOLINX

XMMHUYECKHE CBOICTBA KUCIOPOAOCOIEPKALIUX OPraHUUECKUX COCIUHEHHUN

IIpaktnyeckas pabora Ne9. «Xumuueckue u (u3MUecKUe CBOHCTBA KHUCIOPOAOCOIEPIKALIMX

OpPraHUYECKUX COEAUHEHUSD.

IIpoBenenue, HabOMIOACHUWE M ONHUCAHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB,

Ka4eCTBCHHBIC pEAaKIIMU OJHOATOMHBIX CHUPTOB (OkuciaeHue dtanona okcuaoM wmemu(ll)),

MHOT'0aTOMHBIX CIHMPTOB (B3auMojelcTBue riauuepuHa ¢ ruapokcuaom menu(ll)), ampaerumon

(okucneHne amMMHMavHbIM  pacTBopoM okcuma cepebpa(l) wu  rumpokcumom  meam(ll),

B3aMMOJICHCTBHE KpaxMaJla C HOJIOM), M3y4eHHE CBOWCTB pacTBOPA YKCYCHOW KHUCIOTHI

Pa3nen 6. A3oTcoaep:kamme opranudeckue coeIMHeHus

Tema 6.1. Coaepxanue yueOHOro MaTepuaJa OK 01
AMMWHEL. AMUHBI: METHUJAMHH — MPOCTEUINNN MNpPEICTaBUTEIb aMHHOB: COCTaB, XMMHUYECKOE CTPOECHHUE, OK 02
AMMHOKHUCIOTHI. (bu3nuecKre U XUMUYEeCKHe CBOMCTBA, HAXOXKIEHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTEl Kak aM(pOTepHble OpraHuyeckue coequHeHus. Dunueckrue M XHUMUYECKHE

CBOWCTBa aMUHOKHCIIOT(Ha IpUMepe TaunuHa). buonornyeckoe 3HaueHe aMUHOKUCIOT. [lenTupt.
benku kak npuponneie nonumepsl. [lepBuuHasi, BTOpUYHAsT U TpPETHYHAs CTPYKTypa OEIKOB.
XUMHUYECKHE CBOMCTBA OEITKOB: THAPOIIN3, IEHATYpAIHs], KAYeCTBEHHbIE peaKIMU Ha OEIKU

IIpakTnyeckue 3aHsATHSA

[Tpaktrueckas padota Nel(. «CBoiicTBa a30TOCOEPIKAMNUX OPTAHUIECKUX COCTUHECHUIN.
Ou3nyecKknue 1 XUMHUYECKHE CBOMCTBA aMHHOB (PEAKIIMU C KUCIOTAMH U TOPEHHS) 1 aMUHOKHUCIIOT
(Ha mpumepe TinunuHa). HaOmrogeHue W oOmMcaHWe JEMOHCTPAIIMOHHBIX OIBITOB: JACHATYypaIus
OEIKOB MPH HArPEBAHUHU, I[BETHBIC PEAKIINH OCIKOB

Paspnen 7. BeicOKOMOJIEKYISIPHbIE COCAUHEHUS
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Tema 7.1. Coaeprxanue yueOHOro MaTepuaia OK 01
[Tnactmacchl. IIpakTnyeckue 3aHATHSA OK 02
Kayuyku. Bonokna [Ipaktnueckass pabora Nell. «CunHTe3, aHanu3 W KiaccuPUKanUs BBICOKOMOJICKYJISPHBIX OK 04

COCIMHECHUI»

OcHOBHbIE TOHATHUA XUMHH  BBICOKOMOJIEKYJSPHBIX  COCAMHEHMI: MOHOMEp, TIOJIHMED,

CTPYKTYpPHOE 3BEHO, CTETICHb IMOJIMMEPU3ALINH, CPEAHSAS MOJIEKYIsApHas Macca. OCHOBHBIE METOIbI

CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSTUHEHHI — MOJIMMEPU3aLUs U OJTUKOHICHCAIHSI.

Os3nakomiieHHe ¢ O0pa3laMu MPUPOIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, Kay4yKOB:

1acTMacchl (TMOJIMATUIICH, MOJUMPONHIICH, MOJWBUHUIXJIOPUA, MOJIMCTUPOI); HATypallbHBIM U

CUHTETUYECKNE Kaydyyku (OyTaJlMEHOBBIM, XJIOPONPEHOBBIH M  HW3OIPEHOBBIN); BOJOKHA

(HartypanbpHBIe (XJIOMOK, WIEPCTh, MIENK), HCKYCCTBEHHbIE (AQlleTaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KAaIPOH M JIABCaH)

IIpodeccuonanbHO-OPHMEHTHPOBAHHOE CO/Iep:KaHMe (coep:KaHNe MPUKJIATHOTO MOTY/JIs1)
Pa3nes 8. Xumusi B ObITY M IPOM3BOJACTBEHHOI eI TEJIbHOCTH YeJIOBeKa OK 01

Tema 8.1. Coaep:xanue y4eOHOIro MaTepHuaJia OK 02
Xumuyeckue [TpaBuiia SKOJIOTHYECKH 1IEIECOOOPA3HOTO TIOBEICHUS B OBITY M TPYIOBOM JAEATENBHOCTH B LENSAX OK 04
TEXHOJIOTHH COXPAaHEHHUS CBOETO 370POBbSl M OKPYXKAIOLIEH MPUPOTHOU Cpelbl, OMACHOCTh BO3ACWCTBUS Ha OK 07
B MIOBCEJJHEBHOM | )KUBBIE OPTaHU3MBl OPraHUYECKHUX BEHIECTB OTAETBHBIX KJIacCOB (YTJIEBOJOPOMBI, CIHPTHI,

U  npodeccruoHaTbHON
JIeATETbHOCTH YelIOBEKa

(deHoNbl, XJIOpPOpPraHWYEeCKHUEe TPOU3BOJHBIC, aIbJIETHIbl M Jp.), IOKa3zaTeldb MpPeaeibHO
JONYCTUMOM KOHIIEHTPALUH U €r0 UCIIOJIb30BaHHUE.

Ponp xumum B oOecreyeHHH HKOJIOTMYECKOM, DHEPreTUYeCKOW U MHUIIeBOM Oe30MacHOCTH,
Pa3BUTUU MEIUIIMHBI, CO3IaHUH HOBBIX MaTEpHAJIOB (B 3aBUCMMOCTH OT BUJA IPO(eccoHanbHON
JeSITeIbHOCTH ), HOBBIX UCTOYHUKOB SHEPTUU (JIbTepHATUBHBIE HCTOUYHUKHU dHeprun). [lonstue o
Hay4YHBIX METOJaX IIO3HAHMS BEIIECTB U XUMHUYECKUX peakiuii. [IpeacraBiaeHuss o0 oOmmx
HAy4YHBIX TMPHUHIMIIAX MTPOMBIIIICHHOTO TMOJYYEeHUs BaKHEHIIMX BeHIECTB (HA MpuMepax
MIPOM3BOJICTBA aMMHAaKa, CEPHON KUCIIOTHI, METAHOJIA).

XuMuss W 30pOBhE UEJOBEKa: TMpaBuia O€30MacHOr0 HCIMOJBb30BaHUS JIEKAPCTBEHHBIX
MpenaparoB, OBITOBOM XMMUU B TTOBCETHEBHON KU3HU

IIpakTHYecKHe 3aHATHA

[Ipaktnueckass pabora Nel2. «lIpumeHeHHE XMMHUYECKHX BEIIECTB U TEXHOJOTHH C Yy4eToM
Oymy1iei nmpodecCHOHATBHON ACSITENEHOCTI.

Pemenne keiic-3amay 1Mo TemaM: MHUIIEBBIE MPOAYKTHI, OCHOBBI PALMOHAIBHOIO MHUTAHMUS,
BAOKHEHIINE  CTPOUTENIBHbIE M  KOHCTPYKLHMOHHBIE  MAaTepUaibl, CEIbCKOXO3SICTBEHHOE
MIPOM3BOJICTBO, KPACKM, CTEKJIO, KepaMHKa, MarepHalibl JUIsl 3JeKTPOHUKH, HaHOMaTepHabl,
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TEeKCTHJIbHBIC BOJIOKHA, HCTOYHUKM HHEPrHH, OPraHWYEeCKHMEe M MHHEpaJbHBIC yI0OpeHus,
JIEKapCTBEHHbIE M KOCMETUYECKHUE Mpenaparhl, ObITOBAs XUMHUS, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

3amura: IlpencraBnenue pe3yibTaToB peUICHUS —Keilc-3aaay B (dopMe MUHHU-IOKIA/aa
(tormyckaeTcst UCTOIb30BaHUe rpa)uuecKUX U MPE3EHTAIIMOHHBIX MaTepHaJIOB)

IIpomeskyTouHas arTrecTaums: 1ceM.-KOHTPOJIbHasA padoTa 2
2ceM.-1u¢depeHIPOBaHHBIN 3a4eT 2
Bcero 72
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3. YCJIOBUS PEAJIMBAIIMNA PABOYEN ITPOI'PAMMBI
3.1. TpeGoBaHusA K MUHMMAJIbHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

Jnsg peanuzanuy mporpaMMbl JUCUUIUIMHBL JTOJDKHBI OBITH IIPETYCMOTPEHBI CIEAYIOLINE
CrielMaIbHbIe TOMEUICHUs: y4eOHbI KaOMHET XUMHUH /WK y4eOHONW XMMUYECKOH 1abopaTopuu.

OO6opynoBanne y4yeOHOro kadOuHera (HArJIS/IHbIE MOCOOHUsI): HAOOPHI MAPOCTEPKHEBBIX
MOJIeJIeN MOJIEKYJI, MOJEIHN KPUCTANINYECKUX PEIIETOK, KOJIJIEKIUU IPOCTBIX U CIOKHBIX BELIECTB
W/WIM KOJUIEKIMM TOJIMMEPOB; KOJUIEKIUS TOPHBIX IMOpPOJA W MHUHEpajoB, Tabnuua MeHneneesa,
yaeOHbIe (UIBEMBI, UGPOBBIC 00pa30BaTEIIbLHBIC PECYPCHI.

TexHuyeckue cpeacTBa 00yuyeHHsi: KOMIBIOTED C YCTPOWCTBaMU BOCIPOU3BEICHHUS 3BYKa,
IPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C 3KPaHOM, MYJIbTHUMEIWWHAs JOCKa, yKa3Ka-TIpe3eHTep ISt
Mpe3eHTalNM.

OobopynoBanue Jadopatopum U padoYuXx MecT JAOOPATOPMU: MEH3YPKH, IHIICTKU-
KareJIbHUIIbI, TEPMOMETPbI, MUKPOCKOII, JYIIbl, IPEIMETHbIE U ITOKPOBHbIE CTEKJA, IUIAHLIETHI IS
KaleJbHBIX peakiuii, (uIbTpoBaibHas Oymara, MPOMBIBAJIKH, CTEKISIHHbIE MPOOUPKHU, PE3UHOBBIC
npoOku, QoHApUKH, HAOOP PEAKTUBOB, CTEKISHHBIC IMAJIOYKH, IITATHBHI U MPOOUPOK; MEPHHIC
WIMH]PBI, BOPOHKU CTEKJIIHHBIE, BOPOHKH JIeNUTeNbHbIe HuanHapuueckue (50-100 mi), cTynku ¢
necTukoM, (appopoBbie YaIIKH, MUHLETHL, (UIBTPHl OyMakHbIE, BaTa, Mapisi, 4acOBbIE CTEKJa,
ANEKTPOIUIUTKH, TaOOPATOpHbIE IITATUBHI, CIHUPTOBBIE TOPENKHU, CIHHYKH, MPUOOP AJS IMOJIy4eHUs
ra3oB (win npoOUpKa ¢ ra300TBOJHON TPYOKO#), AeprKaTenu g MPOOUPOK, CKISTHKU JIJIsl XpaHEHUS
PEaKTHBOB, pa3fgaTOUYHbIC JIOTKH; XuMHueckue ctakaubl (50, 100 u 200 mu1); mmaTenu; TUHIETHI,
TUTEJIbHBIE LIUIMIIbI; CEKYHIOMEPHI (TaliMepbl), MepHble TpoOupkH (Ha 10-20 M) U MepHbIE KOJIObI
(25, 50, 100 u 200 mu), BomsHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC TTAJTOYKH; KOHUYECKUE KOJIObI
st tTutpoBanus (50 u 100 mut); MHAMKATOpHBIE MOJIOCKU s ompeneneHus pH u cranmapTHast
WHAWKATOpHAs IIKalla; YHUBEPCaIbHBIM UHAWKATOp; nuneTku Ha 1, 10, 50 mu (umum gozaropsl Ha 1, 5
u 10 mi), OropeTKu Juid TUTPOBaHUS, MeAUIMHCKHE mmpuibl Ha 100—150 mu1, ntabopaTtopHble W/HUIH
aHaJTUTHYeCKUe Bechbl, pH-MeTphl, CymmibHbIHN mKad, 1 Ap. 1adopaTopHOE 000pyI0BaHUE.

3.2. UndopmanuonHoe odecrieyenne 00yueHus

1. Jlna peanuzanuu mnporpaMmbl OuOIMOTeUHBIM (oHA 00pa3oBaTeNbHON OpraHu3aluu
JIOJIKEH UMETh NeYaTHbIE U/UITU 3JIEKTPOHHBIE 00pa30BaTelIbHbIE U HH(OPMALIMOHHBIE PECYPCHI:

OcHoOBHBIC NeYaTHbIC U31AHUSA
1. Pymsutuc I'.E. Xumus: bazoBbiif ypoBeHb: VYueb. 11 oOpa3oBaTeNbHBIX OpraHu3alui,
peanu3yronux obpazoBatenbHbie mporpammsl CIIO / I'.E. Pymsuruc, ®@.I'. @enpaman. — M.
IIpoceemenue, 2024. — 336 c.: wi.
JlonoJTHUTeIbHbIE HCTOYHUKH
1.  Xwumusa. 10 kimacc. YriyOnéunsiii ypoBens : yuebnux/ B.B. Epemun, H.E. Ky3pmenko,
B.U. Tepenun, A.A. [Ipo3nos, B.B. Jlynun; nox pea. B.B. Jlynuna. — M.: IIpocsemenue, 2022. —
446, [2] c.: un.
2. Xumus. 11 kmace. Yrnyonéunsiii yposens : yueOnuk/ B.B. Epemun, H.E. Ky3pmeHko,
A.A. lpo3nos, B.B. Jlyaun; mox pen. B.B. Jlyauna. — M.: Tlpocsemienne, 2022. — 478, [2] C.: ui.
3. Xumusa. YruyOnennslid ypoBeHb. 10—11 kmaccel: pabodas mporpamma K juHun YMK
B.B. Jlynuna: y4e0HO-METOANIECKOE nmocobue / B.B. Epemun,
A.A. [Ipoznos, 1.B. Epemuna, 2.10. Kepumos. — M.: lpoda, 2017. — 324, [1] c.
4.  Metonuueckoe mocobue k yueonuky B. B. Epemwna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. [lpo3nosa u ap. «Xumus. Yrinyonennsiid yposenby». 10 kiacc / B. B. Epemun,
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AA. Hpo3nos, n.B. Epemuna, B. . MaxoHuHa,
O. 10. Cumonosa, 2.10. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

5. Meroanueckoe nocobue k yueonuky B. B. Epemuna, H. E. Ky3pmenxko, A. A. JIpo3nosa
u ap. «Xumus. YriyoneHHslid ypoBenby. 11 kiace / B. B. Epemun, A.A. Ilpo3nos, U.B. Epemuna,
H.B. Bonkosa, H.B. ®upcrosa, 2.10. Kepumon. — M.: Ilpoda, 2018. — 423 c. : un.

6. Tycema, E. B. Xumus nnsa CIIO: yaeOHo-meToandeckoe mocooue / E. B. I'yceBa, M. P.
3uranmmna, 1. Y. Kynukoa. — Kazans: KHUTY, 2019. — 168 c. — ISBN 978-5-7882-2792-4. —
Texcr: oamektpoHnbli //  Jlamb :  snekTpoHHO-OMOmoreunas  cuctema. —  URL:
https://e.lanbook.com/book/196096 (mata oOpamenus: 14.10.2022). — Pexum pocrtyma: s
aBTOPU3. MOJIb30BATENCH.

7.  UYepnuxosa, H. FO. Xumus B nocTynmHom u3noxxenuu: ydebHoe nocoodue s cmo / H. 1O.
YepuukoBa. — 2-¢ u3., crep. — Cankr-IlerepOypr: Jlanp, 2022. — 316 ¢. — ISBN 978-5-8114-
9500-9. — Texkct: »anexTpoHHBIH // JlaHb: 31eKTpoHHO-OMOMMoTeuHass cucrema. — URL:
https://e.lanbook.com/book/195532 (mara oOpamenus: 14.10.2022). — Pexum pgocryna: mis
aBTOPU3. IIOJI30BATEIICH.

8. [esnunpina, JI. B. Xumus: yuyebnoe nocodue / JI. B. llleBuunbina, A. M. AnapueB. —
Hosocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4. — Texkcrt: anekTpoHHbIi // JlaHb:
INeKTpoHHO-OnOmmoreynass cucreMa. — URL:  https://e.lanbook.com/book/118505  (mata
obpamenusi: 14.10.2022). — Pexum goctyna: AJis aBTOPU3. MOJIb30BaTENCH.

9.  bnunos, JI. H. Xumus: yuebnuk ans CIIO / JI. H. baunos, U. JI. Ilepdunonsa, T. B.
CokonoBa. — 2-e u3n., crep. — Cankr-IlerepOypr: Jlanp, 2021. — 260 ¢. — ISBN 978-5-8114-
7904-7. — Texkcr: onekTpoHHbIM // JlaHb: 3neKTpOHHO-OMOMMoTeyHas cucrema. — URL:
https://e.lanbook.com/book/167183 (mata oOpamenus: 14.10.2022). — Pexum pocrtyma: s
ABTOPU3. MOJIb30BATENCH.

10. Ta6puensH, O. C., JleicoBa, . I'. Xumusi: KHUTA I TperoaaBarels: yded.-MeToI.
nmocobue. — M. Akamemus, 2012. - 332 c.

11. YepuuxoBa H. lO., Memepsakosa E. B. Pemaem 3amaun 1mo XMMHM CaMOCTOSITENIBHO:
yuebHoe nocooue / H. FO. Uepnukona, E. B. MemepsikoBa — Cankr-IlerepOypr: Jlans, 2022. — 328
c.

12. PesnukoB B. A. COOpHUK yHOpaXHEHUH M 3a7ay [0 OPraHUYECKOHM XUMHHU: ydeOHOe
nocobue / B.A. PesnukoB — Cankrt-IleTepOypr: Jlans, 2021. — 226 c.

13. Kamycrura A. A., Xanpueako U. I'., JIubanos B. B. O0Owias u Heopraunyeckas XUMHU.
[Tpaktuxym / A. A. Kanycruna, W. I'. Xansuenko, B.B. JInbanos — Caunkr-IlerepOypr: Jlans, 2020.
— 152 c.

14. Tabpuensu O.C. Xumus: yue0. mist cryna. npod. yued. 3aBenaenuit / O.C. I'aGpuernsH,
N.I". OctpoymoB. — M., 2016.- 256 c.

15. Tabpuensn O.C. Xumus ans npodeccuil M crenuanbHOCTEH TEXHUYECKOro mpouis:
yu4eOHUK A CTYA. yupexaeHuil cpea. npod. obpazosanus / O.C. 'abpuensu, U.I'. OctpoymoB. —
4-e u3g., crep. — M.: Uznarensckuii neHTp «Axanemusi», 2017. — 272 c.

HHuTepHer-pecypcesl

1. hvsh.ru— Xypuan «Xumust B mKoe.

2. https://postnauka.ru/themes/chemistry — nekmum no xumum Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHo-monynsipHblif POEKT «IJNEeMEHTHI OOJbIION Hayku» (Pu3uKa, XUMUS, MAaTEMAaTHKa,
aCTPOHOMHS, HAYKH O KHU3HH, HAyku 0 3emiie). HoBocTH Hayku, KHUTH, HAYYHO-TIONMYJISIPHBIE CTAThH,
JICKITUH, SHIIUKIIOTICTUH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit Hay4yHO-TIONyJIsIpHOTO XypHana «llorenuman». Xypnan nznaércs ¢ 2005 r., ¢ 2011 r. —
pazaen «Xumus».

4.  http://gotourl.ru/4785 (http://www.hij.ru/)

CaiiT HaygHO-TIOIYJISIPHOTO JKypHaJia « XUMHS U KU3HbY. JXKypHan m3maércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

OTKpbITas IEKTpOHHAs OMbIMoTeKka XuMudeckoro nopraia «Chemnet», conepKuT yueOHbIE U
nH(pOpMaAITMOHHBIE MaTepUaibl ISl MIKOJLHUKOB M yuuTesied. B Hell MOXHO HaWTH y4eOHUKH IO
o011ell 1 HEOPraHUYECKOM XUMHH, OPraHUYECKON XMMUU, MYJIbTUMEInaMaTepHalibl, a TAaKXKe 3a/1a4n
XUMHUYECKHUX OJUMIIHNAJ C PELICHUSIMU, 33/1a4U BCTYIUTEIbHBIX 9K3aMEHOB /ISl a0UTYPHUEHTOB.

6.  http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmanmonnsie Marepuanbl 00 onmmmmnuangax: MOCKOBCKOW Tropojckoi, Bcepoccuiickoid,
MenaeneeBckoil, Mexaynaponnou. [IpuBeneHbl 3amaud TEOPETUUECKUX U DKCHEPUMEHTAIBHBIX
TYpOB, TOAPOOHBIC PEIICHUS, CITUCKU U (hoTorpaduu modeauTesne.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema IUCTaHIIMOHHOTO OOYy4€HHUs, HalpaBieHHas B MEPBYIO O4Yepeb Ha MOJATOTOBKY K
OJINMIIMA/IaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexaynapoaHoil. CalT COIEPKUT OTPOMHOE
KOJIMYECTBO 33J]1a4, CIPYNIIMPOBAaHHBIX Kak MO TeMaM, Tak U 1o onumnuazam. [lo BceM OCHOBHBIM
paszzaenaMm XMMHU IPUBEAEH TEOPETUUECKUN MaTepHual U pa3o0paHbl PELICHUs THIIOBBIX 3a/1a4.

8.  http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran mo HaHoTexHosmorusiM. OCHOBHAs 1eJb — pa3BUTHE OOpPa3oBaHHs B OOJACTH
HAaHOTEXHOJIOTUH U MOATOTOBKA K UHTEPHET-0JIMMITHA/IE 10 HAHOTEXHOJIOTHSIM.

9.  http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas wuHbopManuss O XUMHUYECKMX »OJJEMEHTaX M UX CBOMcTBax (Ha
AHTJIMICKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOA3BIUHBIN CalT O CBOMCTBAX XUMUYECKHUX JJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexkommepueckuit  caliT  oHIalH-00pa3oBaHMUs,  COJACPKUT  MHOIO  HMHTEPECHBIX
o0pa3oBaTeNbHbIX KYpCOB M BHUICOJNCKUMN [UIsl IIKOJBHUKOB, CTYIEHTOB M yuuTened. EcTb
HECKOJIBKO KYPCOB 10 XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — camblii aBTOPUTETHBIM B MUPE XUMUHU WH(HOPMAIIMOHHBIHI
UHTEpHET-pecypc (CalT IIaTHBIN).

13.  http://www.organic-chemistry.org/

[Topran o opraHn4ecKOM XMMHUH Ha QHTJIMHCKOM SI3BIKE.

14.  http://www.xumuk.ru

CaiiT 0 XUMHH: KJIaCCHUYECKUEe YUeOHUKH, CIIPABOYHUKH, SHIIMKIIONENH, TOMCK OPTaHUYECKUX
Y HEOPTaHWYECKHUX PEAKLUI, COCTABICHUE YPABHEHUN PEAKIIUM.

15. http://orgchemlab.com/

CaiiT, NOCBAIEHHBIA TPAKTHUECKOM paboTe B 1abopaTopuun
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http://gotourl.ru/4787
http://www.chem.msu.ru/rus/olimp/
http://gotourl.ru/7179
http://chem.dist.mosolymp.ru/
http://gotourl.ru/4789
http://www.nanometer.ru/
http://gotourl.ru/4790
http://gotourl.ru/4792
http://gotourl.ru/7180
https://www.lektorium.tv/
http://gotourl.ru/4800
http://www.organic-chemistry.org/
http://www.xumuk.ru/
http://orgchemlab.com/

4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHHSA YYEBHOI'O IIPEJIMETA

KoHTposib 1 olieHKa pe3ynbTaToB OO0y4YeHHUS! OCYIIECTBIISIETCS MPENoAaBaTesieM B IMpoLecce

NPOBEICHUS NMPAKTUUYECKUX 3aHATUN U J1aOOPaTOPHBIX pabOT, TECTHPOBAHUS, a TAK)KE BBITOIHEHHS

00y4aromMMHUCs WHAMBHUIYalIbHBIX 3aJaHUN, IMPOEKTOB, HCCIENOBaHMNA. Pe3ynbraThl 00y4deHHS

OMpCACIIA0T, YTO 06y11a10mnecsi AOJDKHBI 3HATh, IMOHUMATh U ACMOHCTPUPOBATH IO 3aBCPHICHUU

HU3YUCHUA JUCHUIIIINHBI.

His popmupoBaHUsi, KOHTPOJISI U OICHKH pPE3yJIbTaTOB OCBOCHUS YYCOHOW IHCIIUTUIMHBI

UCIIONIB3YETCSl CHCTEMa OICHOYHBIX MEpPONPUATUN, MPEICTaBISIONIas cOOOM KOMIUIEKC Y4eOHBIX
MEPONPUSITHIA, COTIACOBAHHBIX C pe3yjibTaTaMu 00ydeHust u chopmynupoBaHHbIX ¢ yuerom OI'OC
COO (mpeametnbie pe3ynabtathl o auctuiiuae) 1 GI'OC CIIO.

THnbI OLEeHOYHBIX

Ne | OK/TIK | Moayas/Pa3znen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
| OcHOBHOe coiep:KaHue
1 Pa3zpnen 1. OcHoOBBI @opuymposars
0a30Bble MOHSATHS U
CTPOEHHS BellecTBa
3aKOHBI XUMHUH
1.1 |OKO01 CrtpoeHue aToMOB Cocrasnars xumuueckue |1. Tect «CtpoeHue atomoB
XUMHUYECKHX JJIEMEHTOB |(DOPMYIIBI COSMHCHHUN B |XMMHUYECKUX SJICMEHTOB U
Y TIPUPOJIa XUMHUECKOU |COOTBETCTBUU CO IPUPOJA XUMHUYECKOU CBSI3MY.
CBSI3U CTENIEHBIO OKUCIICHUS 2. 3agauyn Ha COCTaBJICHUE
XUMHYECKHX JJIEMEHTOB, |XHMHYECKUX QOPMYIT
WCXO0/1sl U3 BaJICHTHOCTU U |IBYXaTOMHBIX CO€UHEHUN
ANEKTPOOTPHUIATETLHOCTH |(OKCHUIIOB, CYNb()HUIOB, TUAPUIOB
U T.11.).
3. 3a1aHus Ha UCTOJIb30BAHKUE
XUMUYECKON CUMBOJIMKU U
Ha3BaHWU COEIMHEHUH T10
HOMEHKJIATyp€e MEKTyHapOHOTO
COI03a TEOPETUYECKON 1
MPUKIATHON XUMHUH U
TPUBHAIIbHBIX HA3BaHUU IS
COCTABJICHUS] XMMHUYECKUX
(hopMyI IBYXaTOMHBIX
COeTMHEHUH (OKCHJIOB,
Cynab(GUI0B, THAPUAOB U T.I1.) U
JIPYTUX HEOPTAHHMYECKUX
COCTMHEHHH OTIENHHBIX KJIACCOB
1.2 | OK 01 [Tepuoanueckuii 3aKoH U | XapaKTepu3oBaTh 1. Tect «Metamnuueckue /
OK 02 tabmuma J[.U. XUMHUYECKHE DJIEMECHTHI B |HEMETAJUIMYSCKHE CBOMCTBA,
Menneneena COOTBETCTBUU C UX 3JEKTPOOTPULATENBHOCTD U

II0JIO)KEHUEM B
IIEPUOAUYECKON CUCTEME

CPOJICTBO K JJIEKTPOHY
XUMHNYCCKHUX 3JICMCHTOB B
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THnbl OLEHOYHBIX
MeponpUusTHI

XUMHUYECKHUX DJIIEMEHTOB
.. MenneneeBa

COOTBETCTBUE C UX AJIEKTPOHHBIM
CTPOCHUEM M MOJIOKEHUEM B
IIEpUONYECKON CUCTEME
XUMHUUYECKUX 3yiemenToB J[. 1.
MenaeneeBay.

2. IlpakTyeckue 3alanus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOCHUEM AaTOMOB XMMHUYECKUX
3JIEMEHTOB M IEPUOAUYECKUM
M3MEHEHUEM CBOMCTB
XHMHYECKHUX JIEMEHTOB M UX
COEMHEHUI B COOTBETCTBUU C
nosioxenueM Ilepuonnueckon
cUCTEME.

3. [IpakTHKO-OpHUEHTUPOBAHHBIC
TEOpPETUUYECKHUE 3aJaHus Ha
XapaKTePU3ALMNIO0 XUMUYECKUX
37eMEeHTOB: «MeTtandeckue /
HEMETaJUIMYECKHE CBOMCTBA,
3JIEKTPOOTPHUIIATEIHLHOCTD U
CPOJICTBO K AJIEKTPOHY
XUMHUYECKUX IJIEMEHTOB B
COOTBETCTBHE C MX IJICKTPOHHBIM
CTPOEHUEM U TMOJOKEHUEM B
NEPUOINYECKON CUCTEME
XUMHYECKUX AJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumnueckue
peaxkiuun

XapakTepu3oBaTh THIIBI
XHUMHYECKHX pPeaKuuu

KonTpoabsnas padora
«CTpoeHue BenecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

Turbl XUMHYECKUX
peakuui

CocTaBnsaTh peakiuu
COCJTMHEHUS, PA3JIOKEHUS,
oOMeHa, 3aMeIleHN,
OKHCIIMTENHHO-
BOCCTAHOBUTCIIBbHBIC
peakuuu

1. 3amauym Ha cocTaBiIcHHUE
YPaBHEHUH PEaKIUN:

— COEIMHEHMS, 3aMENICHMUS,
pasnoxeHusi, o0OMeHa,

— OKHCJIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIIHI C
HCIIOJIb30BaHUEM METOIa
ANEKTPOHHOTO OanaHca.

2. 3agauyn Ha pacyeT MaccChl
BEIIECTBA HJIM 00bEMA

ra30B 10 U3BECTHOMY KOJIUYECTBY
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHI
BEILIECTBA, Macce Wik 00bEMY
OJTHOT'O U3 Y4aCTBYIOILUX B
peakIu BELIECTB; PACUETHI
Macchel (00bEMa, KOJTHMIecTBa
BELIECTBA) IPOJYKTOB PEAKIIUH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMecH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUs 1. 3ajaHus Ha cocTaBJIEHUE
JMCCOLIMALIUSA M HOHHBIA |XMMUYECKUX peaKIH MOJIEKYJISIPHBIX U HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ yuacTueM KUCIoT,
y4acTHEM OCHOBaHMH U COJIEH,
HEOPraHMYECKUX BEUIECTB |YCTAHOBJIEHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JIaboparopnas padota "Turbl
XUMHUYECKHUX peakiuii”

3 Pa3nen 3. Ctpoenue u |HcciaenoBats crpoenue u|Konrpoabnas padora
CBOMCTBA CBOMCTBA «CBoiicTBa HEOPraHUYECKHUX
HEOpraHu4ecKux HEOPraHu4ecKux BelecTB»

BellecTB BellecTB
3.1 | OK 01 Knaccudukanus, Knaccugpunuposars 1. Tect «Homenknarypa u
HOMEHKJIaTypa U HEOpraHUYECKHe Ha3BAHHWE HEOPTaHUUYECKUX

CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

BCIICCTBA B COOTBCTCTBUH
C UX CTPOCHUECM

BELIECTB UCXOJS U3 UX
XUMHUYECKOH (OPMYIIbI UITH
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 Ha3BaHUS
BEILIECTBA 10 MEXIYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3ajaum Ha pacyeT MacCOBOM
701 (Macchl) XUMHUYECKOTO
JJIeMeHTa (COeIMHEHMs) B
MOJIEKYJe (CMECH).

3. [IpakTryeckue 3aJaHus 1o
KJ1accupuKaluy, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
OIIpEeAEIEHNE XUMUYECKON
AKTUBHOCTH BEILIECTB B
3aBHCHMOCTH BU1a XUMHUYECKON
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
CBSI3M U TUIIA KPUCTAJUINYECKOM
peleTku
3.2 | OK 01 DU3UKO-XUMUYECKUE YcranasnuBaTh 1. Tect «OcobeHHocTH
OK 02 |cBoiicTBa 3aBUCHUMOCTh (PU3HUKO- XUMHUYECKHUX CBOMCTB OKCHJIOB,
HEOPTaHUYECKHUX XUMHUYECKUX CBONCTB KHUCJIOT, OCHOBaHHM, aM(POTEPHBIX
BEII[ECTB HEOPraHUYECKHUX BEIIECTB |TUAPOKCHUIOB U COJICH.

OT CTPOCHHSI aTOMOB H
MOJIEKYI, & TaKXKe TUTIA
KPUCTAJTMYECKOM
peueTKu

2. 3aaHMs HA COCTABIICHHE
YPaBHEHUN XUMUYECKUX pPEaKIUN
C Y4aCTHEM IIPOCTBIX U CJIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAJIJIOB U
aM(}OTEpHBIX AIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHIX
CoJIeH, XapaKTEPU3YIOLINX UX
CBOMCTBA U CLIOCOOBI MOTYYESHHUS.
3. IIpakTHKO-OpHEHTHPOBAHHBIE
TEOPETUUECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
3.3 | OK 01 Nnentudukanus HccnenoBath 1. ITpakTHKO-OpPHEHTHUPOBAHHBIC
OK 02 |HeopraHuuecKux KaueCTBEHHbBIC PEAKIUN  |3aJaHUs M0 COCTABICHUIO
OK 04 |Bewects HEOPraHUYECKUX BEILECTB |XUMUYECKHUX PEAKLUN C y4aCTUEM
HEOpPraHUYECKUX BEIIECTB,
HCIIOJIb3YEMBIX JJIS UX
UICHTH(PUKAIIH.
2.JIaboparopnas paboTa:
“Unentuduxanus
HEOPraHUYECKUX BELIECTB’’

4 Paznea 4. Crpoenne u |UcciaenoBarh crpoenue u|KoHTposabHasa pabora
CBONCTBA cBoiicTBa oprannyeckux [«CTpoeHHe H CBOMCTBA
OpPraHu4vecKux BellecTB OpPraHn4yecKuX BellecTB)
BellecTB

4.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIeHHE
CTpOEHHE U OpraHMYECKHE BEIIECTBA B [HA3BaHUN OPraHUYECKUX
HOMEHKJIAaTypa COOTBETCTBUH C UX COEAMHEHUI IO TPUBUAIILHOW WJTH
OpraHMYECKUX BEIIECTB |CTPOCHUEM MEXlyHapOIHOMN
CUCTEMATUYECKON HOMEHKJIATYpeE.
2. 3ajaHus Ha COCTaBJICHUE
MOJTHBIX ¥ COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIENIbHBIX KJIACCOB.
3. 3amaun Ha omnpezeneHue
npocreien GopmyIibl
OpPraHMYECKON MOJIEKYJIbl, UCXOs
13 3JIEMEHTHOTO cocTaBa (B %)
4.2 | OK01 CBolicTBa OpraHMYecKuXx | Y CTAaHaBINBATh 1. 3anaHus Ha cOCTaBJIEHUE
OK 02 |coenuHeHui 3aBUCUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX pPEaKIUN
OK 04 XUMUYECKUX CBOMCTB C y4aCTHUEM OPraHUYECKUX

OpraHNYCCKUX BCIICCTB OT
CTPOCHUSA MOJICKYJI

BEILIECTB HA OCHOBAaHUHU UX
COCTaBa M CTPOEHUS.

2. 3agaHusa Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIOIINX XUMHYECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKINHA U
TEHETUYECKOU CBS3U
OpPraHUYECKUX BEIECTB Pa3HbIX
KJIaCCOB.

3. PacuetrHsble 3aa4u Mo
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi
YPaBHEHUSM PEaKIil C yuacTUEM
OpPraHMYECKUX BEIIECTB.
4. JlaboparopHas pabota
“IIpeBparieHust OpraHu4eCKUX
BELIECTB IIpU HarpeBaHUU"
4.3 | OK 01 Wnentuduxamnms Hccnenosath 1.IIpakTUKO-OpUEHTUPOBAHHbBIE
OK 02 |opraHM4eckux BELIECTB, |KAUECTBEHHBIC PEAKIIUN  |33JaHUS 10 COCTABICHUIO
OK 04 |ux 3HaueHue u OpPraHUYECKUX XUMUYECKHUX PEAKLUN C y4aCTUEM
IIPUMEHEHUE B OBITOBON |COCTUHEHHI OTAEIBHBIX |OPraHUYeCKUX BEIIECTB, B T.4.
Y TIPOU3BOJICTBEHHOM  |KJIACCOB UCTIONIB3YEMBIX JIJISl UX
JESTEIIbHOCTH YeJIOBEKa uaeHTU(UKAINH B OBITY U
MPOMBIIIIEHHOCTH.
2.JIaboparopnas pabdora:
“UnenTuduxanus opraHndecKux
COEIMHEHUI OTAENbHBIX KJIaccoB”
5 Pazneua 5. XapakTepu3oBaTthb
Kunernueckue u BJIMSIHUE PA3JINYHBIX
TepMOAMHAMHMYecKkHe |(aKkTOpoB Ha
3aKOHOMEPHOCTH paBHOBecHe U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKIui
XHUMHYECKHX peaKIHu
5 | OKO0l CKOpOCTb XMMMUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XMMHYECKOE |BIUSHUE KOHLIEHTPALMM  |TEOPETHUYECKUE 3aJaHUs HA
paBHOBECHE pearupyromux BeuecTB U |aHaau3 GakTOpOB, BIUSAIONIMX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKON
XAMHYECKUX PEAKIUN peakuuu. [Ipaktrko-
XapaxkTepu3oBaTh OpUEHTUPOBAHHBIE 33aJJaHUS Ha
BIIUSIHUE U3MEHEHUS NpUMeHeHue npuHuumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEMIIEPATYPHI HA paBHOBECHSI XUMHUYECKON PEAKIIUU
CMEIIeHNE XUMUYECKOTO |1 aHalu3 (aKTOPOB, BIMSIOLINX
paBHOBECHS Ha CMeIlleHNuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBaTb HCTHHHBIE
Pa3zgea 6. PacTtBopbl PacTBOPHI € 32IaHHBIMH
XapaKTepUCTHKAMH
6.1 | OK 01 [TonsiTue o pactBopax  |Paznuyars UCTUHHBIE 1. 3agaun Ha IPUTOTOBJIEHUE
OK 02 pacTBOpHI pacTBOPOB.
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THnbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHi

2. [IpakTUKO-OpHUEHTUPOBAHHBIEC
pacueTHbIe 3a/1aHus Ha
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3YEMbIC B OBITOBOM U
IIPOU3BOJICTBEHHON JEATENBHOCTH
YeJloBeKa

6.2 | OK 01 Hccnenoanue coiictB |Mccrnenoarsh Gpu3nko- JlaboparopHast pabota

OK 04 |pacTtBOpOB XUMHUYECKHE CBOWCTBA “IIpuroroBieHue pacTBOPOB”
HCTUHHBIX PACTBOPOB

Il | IlpodeccnoHaIbHO-OPUEHTHPOBAHHOE COAepKaHMe (CoAepKaHue NPUKJIATHOT0 MOLYJIS)

7 Paspnen 7. OuenuBarth nocJjieacTeus |3amura Keiica (¢ yuerom
Xumus B ObITY U OBITOBOI U Oyayuueil mpodeccuoHaJIbHOM
NPOU3BOCTBEHHOM NPOU3BOACTBEHHOM AesITeJIbHOCTH)
AeATeJILHOCTH HAesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa ¢ mo3uIum

IKOJIOTHYECKOI
0e30IacHOCTH
OK 01 XuMmus B OBITY U OnenuBats nociencteus |Keiic (¢ yuetom Oymymeit
OK 02  |mpou3BOACTBEHHOU OBITOBOM 1 npogeccuoHaIbHON
OK 04 JeSTeTLHOCTH YeJIOBEKa |POU3BOJICTBEHHON JeSTeTLHOCTH)
OK 07 NesTeTLHOCTH YelioBeka ¢ |Bo3Mo)kHBIE TEMBI KEHCOB:

HO3UIIUHA DKOJIOTHUECKOU
0€e30I1aCHOCTH

1. IloTreneHue KImMara u
BBICBOOOK/ICHHE Ta30BbIX
THAPATOB CO JIHA OKEaHa.

2. Bynyume matepuainsl ajs aBua,
MAaIIMHO- U TPUOOPOCTPOCHHUSI.

3. HoBsle maTepuansl amns
COJTHEYHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTHTEIHHBIX TPEIapaToB
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