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1. OBIIASI XAPAKTEPUCTUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJIBbHOM JUCHUILJIAHBI

1.1. Mecto aUCHUILIMHBI B  CTPYKTYpe OCHOBHOH  mnpogeccnoHAIbHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI
OOmeoOpa3zoBaTenbHast AUCHUIUIMHA «XHUMHUSD» H3ydaeTcs Ha 0a30BOM YpPOBHE B

0011e00pa3oBaTeILHOM IIUKIIC YUSOHOTO IJIaHa OCHOBHOM PO (eCCHOHATLHOM 00pa30BaTeILHOM
nporpaMMbl  YKpynHeHHbIX rpynn B cootrBeTctBuU ¢ PI'OC CIIO 44.02.01 lomkoJbHoe

o0pa3oBaHue

1.2. llesn u niIaHMpyeMble pe3yabTaTbl 0CBOCHHS U CHUIIIHHbBI
1.2.1. lleau u 3a7a4u AUCHMTILIMHBI

Conepskanue mporpaMMbl 00111e00pa30BaTEILHON TUCITUTIITUHBI « XUMUSD) HAIIPABJICHO Ha
JOCTHKEHHE CIIEAYIOIINX LeJIe:

- (hopMupOBaHNE CHCTEMBbI XMMHUYECKUX 3HAHWM KaK Ba)KHEWIEH COCTaBIISIONICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOW JIeKAT KIIIOYEBHIE TOHSTHSI,
dbyHIaMEHTANBHBIE 3aKOHBI M TEOPUH XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TIOHMMAaHHE
CYIIHOCTHU JIOCTYIHBIX 0000IIeHHI MUPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPHE
WX Pa3BUTHS U CTAHOBJICHUS;

- (¢bopMHpoBaHHE U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJAX IO3HAHUS
BEIIECTB U XUMUYECKUX PEAKIINM, HEOOXOUMBIX JUI MPUOOPETEHUSI YMEHHUM OPUEHTUPOBATHCS B
MHpE BEIIECTB M XMMHUYECKUX SIBJICHHMI, MMEKOIIUX MECTO B MPUPOJE, B IMPAKTHUYECKON U
[MOBCETHEBHOM KU3HU;

- pa3BUTHE YMEHHMH M CHOCOOOB JESITENBbHOCTH, CBA3AHHBIX C HAOMIOJCHHEM U
00BSCHEHHEM XHUMHMUYECKOTO SKCIEPUMEHTa, COOMI0OACHUEM MpaBUJl 0€30MacHOTO OOpaIleHUs C
BEILIECTBAMU.

3agauM IMCHUIIMHBI:

1) chopMupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKAHHUS  XUMHUYECKUX
MIPOLIECCOB U SIBJICHUH B OKPYXAIOLLIEH Cpesie, a TAKXKE UX CBS3b C LIEJIOCTHOW HAYYHOU KapTHHOU
MHpa U APYTUMH €CTECTBEHHBIMU HAayKaMHu;

2) pa3BUTh YMEHHsI COCTaBIATH (OPMYIbl HEOPTaHUYECKUX M OPTaHUYECKUX
BEIIIECTB, YpPaBHEHUS XUMHUYECKHX peakKlHid, OOBICHATH WX CMBICH, HWHTEPIPETHPOBATH
pe3ynbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMUpoBaTh HaBBIKU MPOBEIACHUS MPOCTEUIINX XUMHUYECKUX
AKCMEPUMEHTAJIbHBIX HCCIEAOBAHUNA C COONIOJCHHEM TMpaBWil O€30MacHOTo oOpaiieHus ¢

BEIIECTBAMU U J1a00paTOPHBIM 000PYOBAHUEM;



4) pa3BUTh yMEHHS HAaXOJUTh, AHAIM3UPOBATH M UCIOJB30BaTh HH(POPMAIUIO
XMMUYECKOTO XapakTepa M3 Pa3IHYHBIX WH(GOPMAIMOHHBIX MCTOYHHMKOB, BKIIOUYAs Y4eOHYIO
JUTEpaTypy, HayyHble MyOIMKALUU U UHTEPHET-PECYPCHI;

5) chopMHpPOBATh YMCHHS MPOTHO3UPOBATH TOCIEACTBHS CBOCH ACATCIBHOCTH U
XUMHUYCCKUX IPHUPOJHBIX, OBITOBBIX U MMPONU3BOACTBCHHBIX HPOUECCOB, YUUTbIBAsA BO3MOKHBLIC
9KOJIOTUYECKHUE U COIMAIbHBIC BO3CHCTBUS,

6) chopMHUpOBaTh TIOHMMAaHUE 3HAYUMOCTH JIOCTIDKEHUH XHUMHYECKOH HAyKW U
TEXHOJIOTUH 7 Pa3BUTHS COLMAIbHONW M MPOU3BOJACTBEHHON cdep ¢ yYMEHHEM NPUBOAUTH
MIPUMEPBI UX PUMEHEHHS B pa3InUHbIX chepax KU3HU.

1.2.2. Ilianupyemble pe3yjabTaThl OCBOEHHUS 0011€00pPa30BaTEJIbHON IMCUMILIUHBI B
coorBeTcTBUHU ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3HaueHme 0OmIEOOpa3oBaTeNbHAS AWCIUIUIMHA «XHUMHS» HMEET TIpH

dhopmupoBarnu u pazutuu OK u ITK



Koa un
HAHMEHOBaHMHE
(popmupyembIx
KOMIIeTeH Ui

H.]IaHI/IpyeMLIe pe3yJbTaThbl 0OCBOCHUA TUCIHHUIIJIMHBI

Oo0mue

I[chmmnnapnble

OK 01. Berbupatp
CTIOCOOBI pelICHHUS
3amad
npodecCuoHaIbHOM
JeATSITLHOCTH
MPUMEHUTEIBHO K
pa3TUYHBIM
KOHTEKCTaM

JIMYHOCTHBIE pPe3yJabTaThl J0/IKHBI OTPAKATDH B YaCTHU:
TPYAOBOI'o BOCIIMTAHHUSA:

TOTOBHOCTH K  TPyAy, OCO3HaHWE IIEHHOCTH
MacTepCcTBa, TPYI0JIIO0UE;
TOTOBHOCTH K aKTHUBHOU JCATCIIBHOCTHU

TEXHOJOTHYECKOW W COIMAJIbHOM HAIPaBICHHOCTH,
CIOCOOHOCTh ~ MHHUIIMUPOBATh,  IUIAHUPOBATH |
CaMOCTOSITEILHO BBITIOJIHATH TAKYIO JEATEIbHOCTD;
WHTEpEC K pas3audHbIM cdepaMm TpodecCHOHATEHON
JIeSITEIILHOCTH.

MeTtanpeaMeTHbIe pe3y/ibTaThl J0JKHbI OTPAKATh:

OsBJiaanenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHBIMU J€HCTBUAMM:
a) 0a30BbIe JIOrHYeCcKHe IeiicCTBUA.

CaMOCTOSITENIBHO (POPMYIIUPOBATh U AKTYaIU3UPOBATH
po0ieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

YCTaHABJIUBATh  CYIICCTBCHHBIM  NPHU3HAK  WIIU
OCHOBaHHUsS JUIA CpaBHEHHS, KIacCU(DUKANMH U
0000111eHM;

ONpCACIIATh HCIN ACATCIbHOCTH, 3aaBaTh IapaMETPhL
U KPpUTCPUHN UX NOCTHIKCHUA,

BbIABJIATD 3aKOHOMCPHOCTH W IIPOTUBOPCYHA B
pacCMaTpUBACMBIX ABJICHUAX,

BHOCHUTL KOPPCKTHBbBI B JACATCIBHOCTb, OLICHHWBATDH
COOTBETCTBUC PE3YJIbTATOB LECJIAM, OLICHUBATL PUCKU
MOCJIEACTBUN ACATEIbHOCTH.

0) 0azoBbIe HCCIEN0BATENbCKHE eCTBHS:

JucHMILUIMHAPHBIE Pe3yJIbTAaThl 10JKHBI OTPAKATh:

IIP6 01. chopmMupOBaHHOCTh NPEACTABICHUM: O XUMUYECKOU
COCTAaBIIAIONICH E€CTECTBEHHOHAYYHOW KApTHUHBI MHUpPa, POJHU
XAMHUHM B TIO3HAHWH SIBIICHUH NPUPOIBI, B (HOPMUPOBAHHUU
MBIIIJICHASI W KYIbTYPBl JIMYHOCTH, €€ (YHKIIMOHATBHON
IPAaMOTHOCTH, HEOOXOIUMOM TS PEIICHUS MPAKTUICCKHIX 3a1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHONICHUS K CBOEMY
3JIOPOBBIO U TIPUPOJTHOM CpeJie;

IIP6 02. BrageHue CUCTEMOW XHWMHWYECKHX 3HAHHM, KOTOpas
BKIIIOYACT:  OCHOBOIIOJIATAIONIME  TOHATHS  (XUMHYCCKUH
9JIEMEHT, aTOM, 3JIEKTpOHHAs 000jo0YKa aroma, s-, p-, d-
3JIEKTPOHHBIE OPOUTATN aTOMOB, HOH, MOJIEKYJIa, BAJIEGHTHOCTb,
ANEKTPOOTPULIATENILHOCTD, CTENEHb OKUCICHMS, XHMHUYECKas
CBA3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00beM, yriaepoaHbIi
ckener, (YHKIMOHANbHAs Tpynma, paaukal, H30oMepus,
MU30MEpPbl, TOMOJIOTMYECKUN pAll, TOMOJIOTH, YIJIEBOJAOPOIDI,
KHUCJIOPOJI- M a30TCOJIEpKallie COEIMHEHUS, OMOJIOTUYECKU
aKTHBHBIC BelecTBa (YIJIEBOJBI, >KHPBI, OCIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS, KpUCTaJNIMYecKasl pelIeTKa, TUIbl XUMHYECKUX

peaxiuit (OKHCITUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUYECKHE, pPEaKIHMH HMOHHOTO OOMEHa), pacTBOp,
JJEKTPOJIHTHI, HERJIEKTPOJIUTHI, ANEKTPOIUTHYECKAS
TUCCOLIMAINSA,  OKHUCIUTEIb, BOCCTAHOBHUTENb, CKOPOCTb

XUMUYECKON pEaKlUHM, XHUMHYECKOE PABHOBECHE), TCOPHH H
3aKOHBI (TEOpHs] XHMHUYECKOTO CTPOCHUS OpPraHUYEeCKHX
BeniectB  A.M. byriepoBa, Teopus DIEKTPOIUTHUECKON
auccouuranuy, nepuoanueckui 3akoH /.M. Meunneneesa, 3akoH




BJIQJICTh HAaBBIKAMHU Y4eOHO-UCCIIEI0BATCIBLCKON U
HpOCKTHOI‘/JI ACATCIIBHOCTU, HABbIKAMH PpPa3pClICHUSA
mpooem;

BBISIBJIATDH MPUYUHHO-CJICACTBCHHLIC CBsI3HU u
AKTyaJIMU3NUpOBaTh 3a4ady, BbBIABUIaTb THUIIOTE3Yy €€
peICHHMA, HAXOOUTh apryMCHTBI IJIA JOKa3aTCJIbCTBA
CBOUX YTBep)KﬂeHHﬁ, 3a1aBaThb mapaMETpPhI u
KpPUTEPUU PELICHNUS,

AHAJIIM3UPOBATH IMOJIYYCHHBIC B XO4€ PCIICHUA 3aaa4un
PE3YyIbTATHI, KPUTHYCCKU OLCHUBATH ux
JOCTOBEPHOCTh, MPOTHO3UPOBATh H3MEHEHHE B HOBBIX
YCIIOBUSIX;

YMETb TCPECHOCUTHL 3HAHUA B IIO3HABATCIIBHYIO U
IMPAKTUYCCKYIO oOiactu KN3HCACATCIBHOCTHU.

COXPAaHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUMN SI3BIK
XUMUH, (AKTOJOTMYECKHE CBEJCHHUS O CBOMCTBAxX, COCTaBe,
NOJIydeHUM U OE€30MaCHOM  HCIIOJIb30BAHMU  BAYKHEHIIHX
HEOPraHMYeCKUX M OpPraHUYECKUX BEIIECTB B OBITY U
IPAKTHYECKOHN AEATEIbHOCTU YEJIOBEKA;

IMP6 03. chopMUpPOBAaHHOCTh YMEHH BBISIBIISITH XapaKTEPHBIC
NPU3HAKW W B3aUMOCBS3b M3YYEHHBIX IOHSATUH, MPUMEHSTh
COOTBETCTBYIOIIME TIOHATHS IIPU OTIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB U UX MPEBPALECHUI;
BBISIBJISITH B3aMMOCBS3b XMMHUYECKUX 3HAHUM C MOHATUSIMH U
MPEJICTaBICHUSIMU JIPYTUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;
IIP6 04. chopMUPOBAHHOCTh YMEHUH  HCIOJH30BATH
HAaUMEHOBAHUS XMMHUYECKHUX COEAMHEHUN MEXIyHapOIHOTO
COI03a TEOPETUYECKON W NPUKIAJHONW XUMHUU U TPUBUAJIbHBIC
Ha3BaHMs BAKHEHIIMX BEIIECTB (3TUJIEH, alleTUJICH, TJIUIEPHH,
dbenon, GopManbaeTHa, YKCYCHAs KUCIIOTA, TJIMIMH, YrapHbBIN
ra3, yrjaeKUCIbIM ra3, aMMHaK, TalleHas W3BECTb, HETalleHas
U3BECTh, IHUTbEBAs COJA U JPYTUX), COCTaBIATh (OPMYIIbI
HEOPraHWYECKNX W OpPraHUYECKHX BEIIECTB, YypPaBHEHUS
XUMUYECKUX PpeaKUUil, OOBSACHATh UX CMBICI; MOJITBEPXKAATh
XapaKTepHbIE XUMHUYECKHE CBOICTBa BEIIICCTB
COOTBETCTBYIOIIMMHU JKCIIEPUMEHTAMH U 3alIACSIMU ypaBHEHUHN
XMMHYECKHUX PEaKIIM;

IIP6 05. chopmMupoBaHHOCTH YMEHUH  yCTaHABJIWBATH
IIPUHAJUIEKHOCTh U3YUYEHHBIX HEOPTraHUYECKUX U OPIraHUYECKUX
BELIECTB K OIPEIEJICHHBIM KJaccaM M TpyIIaM COEAUHEHHH,
XapaKTepu30BaTb MX COCTaB M BAXKHEHIINE CBOMCTBA;
OIpe/eNsATh BUJbl XUMUYECKUX CBs3€il (KOBaJeHTHAs, HOHHA,
MeTaJUIMYecKas, BOJOPOJHAs), THUMBl  KPUCTAUIMYECKUX
PELIETOK BEIECTB; KIacCU(PUIIMPOBATE XUMUYECKUE PEaKIiH;
ITP6 07. chopMUpPOBAaHHOCTh YMEHUH MPOBOJUTH PAaCUEThl IO
XUMHUYECKUM (hopMysaM U ypaBHEHUSIM XUMUYECKUX PEAKIUN C
UCMOJb30BAHUEM (U3NYECKUX BEIMYHMH, XapaKTEpU3YIOIIHUX




BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBL: MaccChl, 00BEMa
(HOpMaJIbHBlE ~ YCIIOBHUSI) Ta30B, KOJMYECTBA  BELIECTBA;
HCII0JIb30BAaTh CUCTCMHBLIC XUMHWYCCKUC 3HAHUA JIA IPUHATUA
pGIHGHI/If/'I B KOHKPCTHBIX JXU3HCHHBIX CUTYyallUsAX, CBA3AHHBIX C
BCIICCTBAMU U UX ITPUMCHCHHUCM.

OK 02. Ucnoap3oBaTh
COBPEMEHHBIE
CpeICTBa MOUCKa,
aHaJn3a u
WHTEPIpPETAIHN
uHpopmanuu u
nH(pOpMaLOHHbIE
TEXHOJIOTUH JUIs
BBITIOJIHEHUS 3a7a4
npodeccCuoHaTBHOM
JeATeNbHOCTH

JIMYHOCTHBIE Pe3yJbTaThl J0/IKHBI OTPAKATDH B YaCTHU:
HEHHOCTU HAYYHOTO IMO3HAHUSA:

c(hopMUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd U OOIIECTBEHHOW MpPaKTHUKH, OCHOBAHHOTO Ha
UAore KYyJIbTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIMKYJIbTYPHOM MHUPE;
COBEpIICHCTBOBAHUE  SI3BIKOBOM W YHUTATEIbCKOM
KyJIbTYphl KaK CpEICTBa B3aUMOJECUCTBUS MEXKIY
JIFOIbMU U TIO3HAHUS MUPA.

MeTanpeaMeTHbIe Pe3yabTAThl 10JKHBI OTPAKATD:

OsBJjaanenue

YHUBepCAJIbHBIMU Y4eOHbIMU

NMO3HABATEJIbHbIMH el CTBUAMM:
B) padora ¢ undgopmanueii:

BIIQZIETh HAaBBIKAMM IMOJIydeHUS UHGPOpMALUU U3
HUCTOYHUKOB  pa3HbIX  THUIOB, CAaMOCTOSTEIHHO
OCYILIECTBIISITh TOUCK, aHaliW3, CUCTEeMaTH3alUi0 U
WHTEpIpeTaluio WHGOPMALUK Pa3IHYHbIX BUAOB U
(dhopM mpencTaBICHHUS;

co3/71aBaTh TEKCTHl B PA3IUYHBIX (opMaTax ¢ y4eToM
Ha3HaueHUs WHGOPMAlUU U LENEBOM ayAuTOPHH,
BBIOMpass ONTUMAaNbHYIO (OpMYy TMpEACTaBICHUS H
BHU3yaJIH3aIliH;

OLICHUBATh JOCTOBEPHOCTB,
uHpOpMallUK, €€ COOTBETCTBUE
MOpPaJIbHO-3TUYECKUM HOPMaM;

JCTUTUMHOCTD
IMpaBOBbBIM n

JucuunjinHapHble (NMpeaIMeTHbIe) Pe3yJbTAThl M 10JKHBI
OTPaAkKATH:

ITP6 06. BnajseHHE OCHOBHBIMHM METOJaMH HAYYHOT'O MMO3HAHUS
BEIIECTB M XWMHUYECKHX SIBJICHHUH (HAOIIOJECHUE, HU3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHNUE);

ITP6 07. chopMHUPOBAaHHOCTh YMEHUN MPOBOAUTH PACUETHI 1O
XUMUYECKUM (POPMYJIaM B YPaBHEHUSIM XUMHYECKUX PEAKIIUH C
WCIIOJIb30BaHUEM (PH3WYECKUX BEIUYHH, XapaKTEPHU3YIOIINX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, OOBeMa
(HOpMallbHbI€ ~ YCIIOBHMSI) Ta30B, KOJHMYECTBAa  BEIIECTBA,
HCIIOJIb30BaTh CHCTEMHbIE XMMHUYECKUE 3HAHUS NIl TPUHSATHS
pelieHrni B KOHKPETHBIX )KU3HEHHBIX CUTYallUsSX, CBSI3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

IIP6 08. cdopMUpPOBAaHHOCTHP YMEHHH IUIAHUPOBATH M
BBINIOJIHATh ~ XMMHMUYECKUH  SKCIEPUMEHT  (IpeBpalieHUs
OpraHUYECKUX BEILECTB MPU HArpEeBaHUH, IOJTyYCHUE STUIICHA U
U3yYeHHE ero CBOMCTB, KAUECTBEHHBIC PEAKIIMH Ha ajbACTUIbI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JieHaTypaiusi OelIKkoB Ipu
HarpeBaHWH, LIBETHbIE PEaKIUU OEJIKOB; MPOBOJIUTH pPEaKIUU
MOHHOTO OOMEHa, OMNpeAeNsiTh Cpeay BOJIHBIX pPACTBOPOB,
KayeCTBEHHbIE PEaKIUu Ha cyibdaT-, KapOoHAT- U XJIOPHU-
AHUOHBI, HA KATHOH aMMOHMS, pelaTh AKCIEPUMEHTaTbHbIE
3amayu 1o reMam "Metamibl" 1 "Hemeramisl'") B COOTBETCTBUH
C TpaBWJIaMU TEXHUKM O€30MaCHOCTH MpH OOpalleHuu ¢
BEILECTBAMU U J1a0OPaTOPHBIM 00OPYIOBAHUEM; MPEACTABIATD
pe3ynapTaThl XUMHYECKOTO OJKCIEepUMEHTa B (opme 3amucu




— BJaACTb HaBbIKaMHW  paCllIO3HABAHUA W  3alllMThI
uHbopmanuy, HHOOPMAIIMOHHONW  0e30IacHOCTH
JIUYHOCTHU.

YpaBHEHHI COOTBETCTBYIOIIUX peaKIuii M (OpMYIUpOBATH
BBIBO/IbI HA OCHOBE 3THUX PE3YJbTATOB;

IP6 09. chopMupoBaHHOCTH YMEHUS  AHAIU3UPOBATH
XUMHAYECKYI0 HMH(GOpMAaIuio, TMOJy4aeMyl U3  pa3HBIX
HCTOYHUKOB (CPEACTB MacCOBOM MHpOpManuu, cetb IHTEepHET N

Jpyrue).

OK 04. O¢pdexTrBHO
B3aUMOJICHCTBOBATh U
paboTtath B
KOJJICKTUBE U
KOMaH/Ie

JINYHOCTHBIE Pe3YJIbTAThI J0JIKHBI OTPAKATH B YACTH:

rPas*KAaHCKOT0 BOCIIMTAHUS:

— TOTOBHOCTh BECTHU COBMCCTHyIO JCATCIIBHOCTh B
WHTEpecax rpakIaHCKOTO OOIIECTBa;

— YMGHI/IG B3aI/IMOﬂeI\/'ICTBOBaTI) C COOUAJIBHBIMH
I/IHCTI/ITYTaMI/I B COOTBCTCTBHHU C HUX (bYHKHI/IﬂMI/I nu
Ha3HAUCHHEM.

MeTtanpeaMeTHbIe pe3y/ibTaThl 10JKHbI OTPAKATh:

OBJIaIleHI/Ie yHI/IBepcaJIbHI)IMP[ KOMMyHI/IKaTI/IBHI)IMI/I

JeHCTBUSAMMU:

0) coBMecTHAas 1esITeJIbHOCTD.

— TIOHUMAaTh U UCTIOJIL30BaTh MPEUMYIIECTBA KOMaHTHOM
Y UHJIMBUIYAJIbBHOW pabOTHI;

— TpUHUMATh  IIJIM  COBMECTHOM  JIEATEIHLHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH JACHCTBUS 1O €€
JIOCTHIKEHMIO: COCTAaBJIATh IUIaH JIeHCTBUH,
pacmpenensiaTb pojad C y4eTOM MHEHHUH YYaCTHUKOB
00CYX1aTh pe3ybTaThl COBMECTHOUN paOOTHI.

OBiaseHne  yHUBEpPCAJIbHBIMH pPeryasiTHBHbIMH

JelCTBUSIMH:

r) IPUHATHE Ce0s1 M APYTUX JIOJeH:

— TMPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX JIIOJIEH MPU
aHaJIN3€ PE3yJIbTATOB JIEATEIbHOCTH;

— TpU3HaBaTh CBOE IMPaBO W MpaBO APYTrUX JIOJEH Ha
OIIIMOKU,

I[I/ICIII/IHJII/IHaprIe (Hpe[[MeTHble) PE3yJbTAaTbl U TO0JIKHBI

0TpaKaTh:
NP6 08. cpopMUpPOBAaHHOCTH YMEHHH IUIAHUPOBATH W
BBITIOJTHATh ~ XMUMHYECKUW  OKCIEPUMEHT  (IIpeBpalieHUs

OpraHN4Y€CKUX BCHICCTB ITPU HArp€BaHWM, MOJTYUCHUC 3TUJICHA U
HN3YUCHHUEC €TO CBOf/iCTB, KauC€CTBCHHBIC PCAKIIUN HA aJIbACTHUIBI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JeHaTypamus OCJIKOB Ipu
HarpeBaHnM, IBETHBIC PCAKIIMU 66J'IKOB; MMpOBOJUTH PECAKIINU
HOHHOTO OOMEHA, OMpeAesATh CpPeay BOJHBIX PACTBOPOB,
KaueCTBEHHBIC PEaKIMu Ha Cyib(ar-, KapOoOHAT- U XJIOPHU/I-
AQHUOHBI, HA KATHOH aMMOHMS; pelaTh SKCIEPUMEHTalIbHbIE
3amaun 1o teMam "Metamisl" u "Hemeramns'") B cOOTBETCTBUH
C TIpaBUJIaMH TEXHHKHA OE€30MacCHOCTH TIPH OOpAaIlEHUH C
BELIECTBAMU U JIA0OpAaTOPHBIM 000PYAOBAHUEM; MIPEACTABIAThH
pe3yapTaThl XHUMHYECKOTO JKCIEpUMEHTa B (opme 3amucu
YpaBHEHUH COOTBETCTBYIOIIMX peakuuil u (GopMyIHUpoBaTh
BBIBOJIbI HA OCHOBE ATHX PE3YJIbTATOB.




— pa3BUBaTh CIIOCOOHOCTH MOHMMATh MHUpP C MO3HULUHU
JpYyroro 4ejioBeKa.

OK 07.
CopeilicTBoBaTh
COXPAaHEHUIO
OKpY’KaloIlEen Cpebl,
pecypcocOepekeHunIo,
MIPUMEHSTH 3HaHUsI 00
W3MEHEHHUH KJIMMAaTa,
TIPUHITATIBI
OEepEeKITUBOTO
MIPOU3BO/ICTBA,

3¢ deKTUBHO
JIEMCTBOBATH B
Ype3BbIYaHBIX
CUTYaIUIX

JINYHOCTHBIE Pe3YJIbTATHI J0JIKHBI OTPAKATH B YACTH:

JKO0JIOTHYeCKOI0 BOCIIMTAHMSA:

— c(hOpPMHUPOBAHHOCTh  JKOJIOTUYECKOH  KYIBTYpHI,
MMOHMMAHHWE BIUSHUS  COIMATBHO-3KOHOMUYECKHUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUUATBHOMN
Cpenbl, OCO3HAaHHE  TJI00aJIBHOTO Xapakrepa
9KOJIOTMYECKUX MPoOIIeM;

— IUIAHUPOBAHME M  OCYIIECTBICHHE [JEHUCTBUM B
OKpYXAalolllel Cpele Ha OCHOBE 3HaHUs ILelel
YCTOWYMBOTO Pa3BUTHSI YEIOBEUYECTBA,

— AaKTUMBHOE HENpUSTUE CUCTBHI, MPUHOCAIINX BpEH
OKpYKarollen cpene;

— yMeHHue MPOTHO3UPOBATH
9KOJIOTUYECKHE  MOCIEACTBUSA
JEUCTBUM, IPEIOTBPALIAT HX.

MeTtanpeaMeTHbIe pe3y/IbTaThl J0JKHbI OTPAKATh:

OBJagenue YHUBEPCAJIbHBIMHA Y4eOHbIMU

MO03HABATEJIbHBIMH e CTBUAMM:

B) padora ¢ undgopmanueii:

— HCNOJb30BaTh  CPEACTBA  MH(MOPMALMOHHBIX U
KOMMYHUKAI[MOHHBIX ~ TEXHOJOTMA B  PELICHUH
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX u
OpraHU3aIMOHHBIX 33/1a4 € COOII0IEHnEM TpeOOBaHUN
OPrOHOMHUKH, TEXHUKHM O€30MacHOCTH, THUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX U ITUYECKUX HOPM,
HOPM HMH(OPMALIMOHHON OE30MaCHOCTH.

HeOIaronpusITHbIE
HpeAPUHIMACMBIX

JucuunjinHapHble (NMpeaMeTHbIe) Pe3yJbTATbhl M 10JKHBI
OTPaAKATH:

IIP6 01. chopmMupoBaHHOCTH MPEACTABICHUM: O XUMHUYECKOU
COCTaBJISIIOIICH €CTECTBEHHOHAYYHOW KapTHUHBI MUPA, POJIH
XUMUW B TIO3HAHUU SIBJICHUW TPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIUICHUSI WU KYJIbTYPhl JUYHOCTHU, €€ (PYHKIIMOHATHHOU
TPaMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS TPAKTUIECKUX 3a1a4
U DOKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO U IPUPOTHOU CpeEIE;

IIP6 10. cdhopMHUPOBAHHOCT, YMEHUU COOJIIOIATH TpaBUia
9KOJIOTUYECKH 11€JIECO00PA3HOTO MOBEICHUS B OBITY U TPYAOBOM
JESTETLHOCTH B IEJIAX COXPAaHEHUS CBOETO 37I0POBbSI H
OKpYXKaIoIIel TMPUPOAHOU Cpeipl; YYUTHIBAaTh OMACHOCTH
BO3JICIICTBUSl Ha >KMBBIE OPTaHU3MBI OIpPENEICHHBIX BEIIECTB,
MOHUMAsi CMBICI  TMOKa3aressl MpeNeabHOM  JOMYCTUMOU
KOHIIEHTpPALUU.

IIK 3.2. Co3pnaBath

Pa3BUBArOLIYIO
pEeaAMETHO-

- Oco3HaHHBIH BbIOOp Oyaymie nmpodeccun u
BO3MOJKHOCTEH peanu3aii cOOCTBEHHBIX KU3HEHHBIX
IUTAHOB; OTHOIIEHUE K MPO(ecCHOHAIBHON AEeATeNbHOCTH

- c(hopMUpPOBATh MPEACTABICHUS: O XMMUYECKOMH
COCTAaBJIAIOIEH €CTECTBEHHOHAYYHON KapTHHbBI MHUpa, pPOJIN
XMMHUU B TIO3HAHUM SBJICHUN TPUPOAbI, B (GOPMUPOBAHUN
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MIPOCTPAHCTBEHHYIO
cpeny, MO3BOJIAIOIYIO
OpraHu3oBaTh
oOyueHue jerei
paHHETO |
JOUIKOJIEHOTO
BO3pacTa, B TOM YHCJIe
JIeTeN ¢
OTpaHNUYCHHBIMU
BO3MOXHOCTAMHU
3II0POBBS B
COOTBETCTBHUH CO
crenupuKoi
00pazoBaTenbHON
MPOrPaMMBI.

KaK BO3MO>XXHOCTHU y‘IaCTI/Iﬁ B peL[IeHI/II/I JIMYHBIX,
OOIIECTBEHHBIX, TOCYIAPCTBEHHBIX, OOIIEHAITMOHATBHBIX
npobiem.

- YMeHue caMOCTOSITENIbHO ONPEEIISTh EJIH
JACATCIBbHOCTH U COCTAaBJIATH IINIaHbI ACATCIIBHOCTH,
CaMOCTOSITEJILHO OCYIIECTBIISATh, KOHTPOJIUPOBAThH 1
KOPPEKTUPOBATH ACSATEIHHOCTD; HCTIOIB30BaTh BCE
BO3MOXHBIC pCCprBI IJIA TOCTUXKCHUS ITOCTABJIICHHBIX
LeJel U peain3aliy TUIAHOB JIEATETLHOCTH; BEIOMpATh
yCHeIHHBIG CTpaTCFI/II/I B pa?,J'II/I'-IHI)IX CI/ITyaHI/ISIX.

MBILUICHUS U KyJAbTYPbI INYHOCTH, €€ (PyHKIIMOHATBHON
IPaMOTHOCTH, HEOOXOAMMOM ISl PeLICHUS TPAKTUIECKUX
3a[a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY
3/10pOBbIO U IPUPOJIHO cpee;

- YMETb COO0JII0/IaTh MPaBUIIa FKOJOTUYECKH LIETIECO00Pa3HOTO
MOBE/ICHUS B OBITY U TPYAOBOM AEATEIBHOCTHU B LIEIAX
COXpaHEHHUs CBOETO 3JJ0POBbs U OKPYKAOIIEW PUPOJTHON
CpEeJIbl; YUUTHIBATh ONMACHOCTH BO3JICHCTBUS Ha KUBBIE
OpraHU3Mbl ONPE/IEIEHHBIX BEIIECTB, TOHUMAs CMBICI
IIOKAa3aTelsl MPeAeIbHON TOIyCTUMON KOHIIEHTPaLuU

- YMETb aHAJIU3UPOBATh XUMHUUYECKYIO0 HH(POPMALIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MaccoBOM
uHpopmanuu, cetb UHTEpHET u Apyrue);

- BJIaJICTh OCHOBHBIMU METOJJaMH Hay4YHOTO TIO3HAHUSI BEILIECTB
1 XUMUYECKUX sIBJICHUH (HabOroieHne, n3MepeHue,
SKCIIEPUMEHT, MOJEITUPOBAHNUE)
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2. CTPYKTYPA U COJAEP KAHUE OBIIIEOBPA30OBATEJIbHOM

JUCHUIIVIMHBI «XUMMU Sy

2.1. O0beM JUCHUIINHBI U BU/bI y4eOHOH padoThl

. O0bem B

Bua yueOHoii paGoTbl
yacax

O0bém o0pa3oBaTeIbHON MPOrpaMMbl JHCIUILNINHBI 72
Conep:xxanue yueOHOro Marepuasa 64
BT. U..
TEOPETUUECKUE 3aAHATUS 34
MPAKTUIECKHUE 3aHATHS 30
IIpodeccuonaibLHO OPHEHTHPOBAHHOE CO/lepKaHue (cofAepKaHue 3
NPHUKJIATHOTO0 MOAYJIA)
BT. U..
TEOPETUUECKNE 3aHATHUS 4
IIPAKTHYECKUE 3aHATUA 4

IMpome:kyTounasi arrectanus (auddepeHIUpOBaHHBIN 3a4ET)
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2.2. TeMaTH4eCKHH IJIaH U coaecpikaHue TUCHUIIJIUHDBI

HaunumenoBanue
pa3/iesioB U TeM

Coaepikanue yueOHOro MaTepuasia (0CHOBHOe U NPo¢ecCHOHATBHO OPHMEHTHPOBAHHOE),
JIa00paTOpPHbIE U NPAKTHYEeCKHEe 3aHATHS, NIPUKJIAIHOH MOAYJ/b

O0nLéM
4acoB

®opmupyemMble
KOMIIeTEHIIUH

1

2

4

ConepxxaHue yueOHOro MarepuaJa

64

Pasjen 1. Teopernueckue 0CHOBBI XUMUH

20

Tema 1.1.
OcHOBHBIE
XAMHYECKHE TOHITHS
U 3aKOHBI, CTpOEHHUE
aTOMOB  XHMHYECKUX
2JIEMEHTOB

Conepxxanue yueOHOro Marepuaja

XUMHUYECKUH dJIeMEHT. AToM. SApo aToma, U30TOMBI. DIIEKTPOHHAs 00010YKa. DHEPreTUIECKUE
YPOBHH, MMOJYPOBHHU. ATOMHBIE OpOHTaNH, S-, P-, O- 3meMeHTsl. OCOOCHHOCTH pacIpe/Ie/iCHUs
AJIEKTPOHOB MO OpOUTANSIM B aTOMAax AJIEMEHTOB IEPBBIX YETHIPEX NEPUOAOB. DIIEKTPOHHAS
KOH(bI/Il"ypaHI/ISI aTtoMOB. OCHOBHBIE XUMHUYECKHE 3aKOHBI

IIpakTHYecKue 3aHATHS

[Ipaktuueckas padota Nel. «OcHOBHBIE KOJIMYECTBEHHBIC 3aKOHBI B XUMHH M PACUeThl TIO
YpaBHEHUSAM XUMUUYECKUX PEAKITUI.

OTHOCHUTENBHBIE aTOMHAsI U MOJIEKYJIsipHas mMacchl. MomsipHass macca. KonudecTBo BermiecTsa.
MaccoBas mons BemiecTBa. 3akoH ABoraapo. MomspHbeli 00beM Ta30B. OTHOCHTEIbHAs
IJIOTHOCTH ra3oB. PacueTsl o ypaBHEHUSIM XUMUYECKUX PEAKIMI C UCIOIb30BAHUEM MAacCOBOU
JIOJIA BEIIeCTBa, 00beMa (HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJUYECTBA BEIIECTBA

OK 01

Tema 1.2.
[Tepuouueckuii 3aK0H
u [Tepuoanueckas
CUCTEMA XUMHUYECKUX
snementoB  JI. W
MenneneeBa, ux CBs3b
c COBPEMEHHOM
Teopueu CTPOCHHUS
aTOMOB

Conep:xaHue y4eOHOro MmaTepuasa

IIpakTHYecKkue 3aHATHS

[IpakTuueckas padota No2. «M3ydeHue nepuondecKux 3aKOHOMEPHOCTEH U X B3aUMOCBSI3U CO
CTPOCHHEM aTOMOBY.

[Tepuonnueckas cucrema xumudeckux 3nemeHToB .M. MenneneeBa. CBsi3b MepUOIUYECKOTO
3aKoHa U [lepnoanueckoli CUCTeMbl XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPHEH CTpOCHUS
aTOMOB. 3aKOHOMEpPHOCTH HM3MEHEHHUS CBOMCTB XMMHYECKHX 3JIEMEHTOB, 00pa3yeMbIX HMU
MPOCTBIX U CJOKHBIX BEUIECTB IO Ipynnam u nepuoaam llepuonnueckoit cucremsl. 3HaU€HHE
MePUOANYECKOr0 3aKOHA M CHUCTEMbI XUMHUYecKuX 37aeMeHToB J[.MI. MeHneneeBa B pa3BUTHH
HayKH.

VYcTaHOBIIEHHE CBSI3U MEXKJy CTPOCHHEM AaTOMOB XMMHUYECKHUX JIEMEHTOB U IMEPUOJIUYECKHM
H3MEHEHHEM CBOMCTB XUMHUYECKUX PJIEMEHTOB M UX COCIUHEHHI B COOTBETCTBHU C MOJIOKEHUEM
[lepuoanueckoil cucremsl. Penienne nNpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHUi Ha
XapaKTepH3alMI0 XHUMHYECKUX DIIEMEHTOB «MeTtamueckue / HeMeTaNIMdecKhe CBOICTBa

OK 01
OK 02
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XMMHMUYECKUX 3JIEMEHTOB B COOTBETCTBUU C MX BJIEKTPOHHBIM CTPOEHHUEM U IIOJIOKEHHUEM B
IIEPUOANYECKON CUCTEME XMMUYECKUX d1eMeHToB /[[.M. MenneneeBa»

Tema 1.3.

Ctpoenue  BemiecTBa
u pupoa
XUMHYECKOM  CBSI3H.
Mmuoroo6pasue
BEIIIECTB

Conepxxanue yueOHOro Marepuasa

Crpoenue BeniecTBa. XuMudeckast cBsi3b. Buapl XumMuueckoi cBsi3u (KOBaJIEHTHAs! HEMOJISIpHAs
U TOJISIpHAsi, MIOHHAs, MeTaJlyIndeckas). MexaHnu3mbl 00pa30BaHUsl KOBAJIEHTHON XMMHUYECKOU
cBs3M (OOMEHHBII W  JOHOpHO-akUenTopHbI). BomoponHas cBsi3b.  BaneHTHOCTH.
DneKTpooTpULaTeNbHOCTh. CTeneHb OKUCIeHNs. IOHbI: KaTHOHBI M aHHOHBI

HpaKTuquKue 3aHATUSA

[Mpaktuyeckas padora Ne3. «CTpoeHne BelecTBa ¥ MPUPOIa XUMUYIECKON CBSI3UY.
JlemoHcTpalusi MoJenell KpUCTAIIIMYECKUX PEUIeTOK: MOHHOM (XJIOpHMJ HaTpus), aTOMHOM
(rpadut u anmaz), MOJIEKYISIPHOU (YIJIEKUCIIBIA Ta3, UOJ), METAJUTMUYECKOW (HATpUil, MarHuu,
Menb). Pelienne nmpakTUyecKuX 3a/laHui Ha COCTaBIIEHUE ANIEKTPOHHO-Tpaduyeckux popmyn
aneMeHToB |—4 neprooB

OK 01

Tema 1.4.
Knaccudukanus,

i HOMEHKJIaTypa
HEOPraHMYeCKUX
BEIIECTB

Copep:xanue y4eOHOro marepuasa

Knaccudukanuss HeopraHmdeckux BemiecTB. HoMeHK/IaTypa HEOpPraHHMYECKHUX BEIIECTB
(oKcHAbI, THAPOKCHIBI, KHCIOTHI, coyin). BelecTBa MOJEKYISPHOTO W HEMOJEKYISIPHOTO
CTpOeHHMs. ATperaTHbIe COCTOSIHUS BeecTBa. Kpucrammnyeckue u aMopgHbIe BEIIECTBA. 3aKOH
MOCTOSIHCTBA COCTaBa BEIECTBA. THUIBI KPUCTAJUIMYECKUX PEUIETOK (aTOMHAsl, MOJIEKYIsipHasi,
MOHHasl, MeTaJUTMYecKas). 3aBUCMMOCTh CBOMCTBA BEIIECTB OT TUIIA KPUCTAIIIMYECKON PElIETKH

IIpakTHYecKkue 3aHATHS

[IpakTuueckas paborta Ned. «HomeHk1aTypa HEOPraHMYECKUX BEILIECTBY.

Pemenune mnpakTuyeckux 3alaHuUi MO KilaccU(UKALUKM, HOMEHKJIATYpe U XUMHYECKUM
(dbopMyiaM HEOPraHMYECKHX BEIIECTB Pa3IMUYHBIX KIAcCOB (YrapHbIM ras, YriaeKuCibld ras,
aMMHUaK, raiieHas U3BeCTb, HeralleHas U3BECTh, MIUThEBAs COJIA U IPYTrUX): Ha3BaHUS BEILIECTB
no MmexayHapoanoit (MIOITAK) wnu TpuBHanbHOW HOMEHKIIATYpe M COCTaBJIeHHE (DOPMYIIBI
XMMHUYECKUX BEIIECTB, OMpeeNieHue MpUHaIIekKHOCTH K Kiaccy. [louck uHpopmanuu mo
Ha3BaHUAM, UICHTU(PHUKATOPAM, CTPYKTYPHBIM dopMmynaaM. AHaIN3 XUMUUYECKON HHPOpMAIIHH,
MOJIy4aeMoOil M3 pa3HbIX MCTOYHUKOB (CpeACTB MaccoBoil mHpopMaiuu, cetb HMHTepHeT u

Apyrue)

OK 01
OK 02

Tema 1.5.
Turner XUMHUYECKUX
peakuun

Conepxanue yueOHOro Marepuasia

XuMHu4deckas pcaKkuus. Knaccn(pm(aum{ XUMHNYCCKHUX peaKI_lI/Iﬁ B HCOPT: aHUYECKOM U
OpraHquCKOﬁ XUMHHU. 3aKOHBI COXpaHCHUA MACCBblI BCHICCTBA, COXPAHCHHA U TIPCBpALICHUA

OK 01
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SHEPTUH MPU XUMUUYECKUX peakiusax. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE peaKIuU (YPaBHEHHS
OKHCIICHUS-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIEHHUS, OKUCIUTEIb U  BOCCTAHOBUTEID,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMM B MPUPOJIE, MPOU3BOACTBEHHBIX IpoLEeccax H
KHU3HEICATCILHOCTH OPraHM3MOB)

Tema 1.6.
CKOpOCTh XUMHUYECKUX
peakuuii. XUMHUYECKOE
paBHOBECHE

Conepxxanue yueOHOro Marepuasa

CKOpOCTh peakinuu, €€ 3aBUCHMOCTh OT DPAa3IUYHBIX (PAKTOPOB: MPHUPOJBI PEarupyrOLINX
BEIIECTB, KOHLEHTPALMU pEearupyrouux BEUIECTB, TEMIEPATyphl U IUIOIIAJU PEaKIUOHHON
oBepXHOCTU. TersoBble APPEKThl XUMUUECKUX PEAKLIUNA: 3K30- U IHIOTEPMUYECKHE pPEaKIUU.
OOpatumble peakiuu. XuMuyeckoe paBHoBecue. DakTopbl, BIMSIOMIME HA COCTOSHUE
XMMHMUYECKOTO pPaBHOBECHsl (KOHILIEHTpAlMsl peareéHTOB WMJIM IMPOJYKTOB pEaKluH, JaBJICHHE,
temneparypa). [Ipunnun Jle HlaTense

IIpakTHyecKkue 3aHATHS

[IpakTnueckass pabora NoS. «BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XHMHYECKOM
peaxum».

Pemenne mnpakTUKO-OpUEHTHUPOBAHHBIX 33JaHU Ha aHanu3 (AKTOPOB, BIMSIOMIMX Ha
M3MEHEHNE CKOPOCTH XUMHUYECKON peakny. 3aBUCUMOCTb CKOPOCTH XUMUYECKON PEAKIIUH OT
IIPUCYTCTBUS KaTaJM3aTopa Ha IPHUMEPE Pa3JIOKEHUs IEPOKCHIA BOJOPOAA C IOMOIIBIO
JUOKCHJAa MapraHia W Karajasbl. PellleHne NpakTHKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha
npuMmeHenne npuHuuna Jle-Illatense nas HaXO0XIEHUS HANPaBJICHHUS CMEIEHUS PaBHOBECHS
XUMUYECKON peaklMy 1 aHaJIu3 (PakTopoB, BIAUAIOLIMX HAa CMEIIEHNE XMMUYECKOT0 pAaBHOBECHUS

OK 01
OK 02

Tema 1.7.

PactBopHI, Teopus
IIEKTPOJIUTUYCCKOM
JIMCCOLMAINA 1 HOHHBIH
obOMeH

Copep:xaHue y4eOHOIro MmaTepuaja

PactBopbl. Buabl pacTBOpOB MO COJAEP)KaHUIO PACTBOPEHHOTO BeEIlIeCTBAa. PacTBOPHUMOCTb.
[lonsiTne o aucrepcHbIX cucTeMax. VICTHHHBIE M KOJUIOMAHBIE pPacTBOpbL. MaccoBas 10
BelecTBa B pactBope. [lonstue o BogopogHom nokazarene (pH) pactBopa. DnekTposiuTuieckast
nucconuanus. CuibHbIE U clla0ble JIEKTPOJIUTHI, HEAJEKTPOIUTHI. Peakiiuu HoHHOTro 0OMeHa

JlaGopaTopHble 3aHATHS

Jlaboparopnas pabota Nel «IIpurotoBineHue pacTBOpoB».

[IpuroToBiieHHe pacTBOPOB 3aJJaHHOI MacCOBOM J10JI€i PACTBOPEHHOIO BEIIECTBA, MPOBEACHUE
peakuuii HMOHHOTO OOMEHa, OmNpeAeNeHHue Cpelbl PacTBOPOB BEIIECTB C IMOMOIIBIO
YHHUBEPCATbHOTO HMHIUKATOpa (KUClas, HEHTpasnbHas, LIENOYHas). 3alaHus Ha COCTaBJICHHE
WOHHBIX peakiuil. PelieHrne MpakTUKO-OPUEHTUPOBAHHBIX PACUETHBIX 3a/JlaHUN Ha PacTBOPHI,
HCIOJIb3yeMble B OBITOBOM U MPOU3BOJCTBEHHON AESITETLHOCTH YeIOBEKa

OK 01
OK 02
OK 04
OK 07

Pa3nes 2. Heopranuyeckasi Xumust
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Tema 2.1.
DUBNKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BCIIICCTB

Conepxanue yueOHOro Marepuasa

Mertaibl.  [lonoxenue wetamioB B IlepHoanyecKOd CHCTEME XUMHUYECKHX 3SJIEMEHTOB.
Oco0OeHHOCTH CTPOCHHS DJIGKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmme ¢uzndeckue
cBoiictBa MeTaiuyioB. CIUIaBbl METAUIOB. DJIEKTPOXMUMHUYECKUN psAJl HANPSHKEHUW METaJJIOB.
XUMHUYECKHE CBOMCTBA BAXKHEMIIUX METAUIOB (HATPUM, KaIWM, KaJbIMil, MAarHUMA, aJIOMUHHM,
IIMHK, XpOM, JKele30, Melb) W MX coeauHeHud. OOmue crnocoObl TONYyYCHHS METAIOB.
[IpuMeHeHne MEeTaJIJIOB B OBITY M TEXHUKE

Hewmeramnsl. [lonoxkxenne Hemeramios B [lepuoaundeckoit cucreme Xumudeckux anemenTos /.M.
MenneneeBa M OCOOCHHOCTH CTpOC€HHS aroMoB. dwusnueckue CBOWCTBA HEMETAJJIOB.
AnnoTponus HeMeTauIoB (Ha MpUMeEpe KUciaopoaa, cepsl, Gpochopa u yriaepoaa). XUMHUECKHE
CBOMCTBA U MMPUMEHEHNE BAKHEHUIITUX HEMETAJIJIOB (TaJOreHOB, Cephl, a30Ta, hochopa, yriaepoaa
U KPEMHHS) MU HMX COEAUHEHMH (OKCHIOB, KHUCIOPOICOAECpPKAIIUX KHCIOT, BOJOPOJHBIX
coenuHeHui). [IpuMeHeHne BaxXHENIIMX HEMETAJJIOB M UX COEMHEHUN

XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEMIECTB (OKCHIOB, TUAPOKCHJIOB,
KHCJIOT, COJIEW HW Jp.). ['eHeTnyeckas CBsI3b HEOPTraHWYECKUX BEIIECTB, MPUHAICKANUX K
pa3IUYHBIM KJIaccaMm. 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COCIMHCHMH, BBICIITUX OKCUIOB U THAPOKCHJIOB

IIpakTHYecKkue 3aHATHS

[Ipaktrueckas padota Ne6. «DU3NKO-XMMUYECKHE CBOWCTBA HEOPTAHMYECKUX BEIIIECTBY.
CocTaBieHHEe ypaBHEHUM XUMUUYECKUX PEAKIMA C YYaCTUEM TMPOCThIX U  CIOXHBIX
HEOPraHMYECKUX BEIECTB: METAJUIOB U HEMETalIOB; OKCHJIOB METaJUIOB, HEMETaNIOB H
aM(pOTEepHBIX 3JEMEHTOB; HEOPraHWYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX THAPOKCHIIOB;
HEOPraHUYECKUX COJIeH, XapaKTepU3yIOIIUX UX CBOICTBA.

Pacuérbl Macchl BellecTBa Wik 00bEMa ra3oB M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MACCE UITU
00BEMY OJJHOTO M3 yYacCTBYIOIIHUX B pEaKIUU BELIECTB, Pacy€Thl Macchl (00bEMa, KOIMUYECTBA
BEI[ECTBA) MPOAYKTOB PEaKIUU, €CIH OJHO W3 BEIECTB MMEET MpuMecHu. PelieHne mpakTHKO-
OpUEHTHUPOBAHHBIX 3aJ]aHHI Ha CBOWCTBA, COCTaB, MOJYy4YEeHHE W OE30MacCHOE HCIOJIb30BaHUE
BYKHEHIIIMX HEOPraHUYECKUX BEUIECTB B OBITY M MPOECCHOHANBHOMN EATEIHbHOCTH YEJIOBEKa

OK 01
OK 02
OK 04

Tema 2.2.

Conepxanue yueOHOro Marepuasa

JlabopaTopHbIe 3aHATHS

OK 01
OK 02
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WNnentuduxarms
HEOPraHHYECKUX
BEIIIECTB

JlabopatopHnas padota Ne2 «MneHTH(UKAIINS HEOPTAHUYCCKUX BEIICCTB.

Pemenue OKCIICPUMCHTAJILHBIX 3aa4 110 XUMHUYCCKUM CBOMICTBaM METAJJIOB U HEMCTAIJIOB, IIO
paclo3HAaBaHUIO M TMOJYYCHHIO COCJAMHCHUH METaJUIOB W HEMETaUIOB (B3aMMOJICHCTBUEC
THJIPOKCHA AIFOMUHUS C PACTBOPAMU KHCJIOT U IIesiovueH,). MneHTnukanis HeopraHnIecKux
BCIICCTB C HCIIOJIB30BAHUEM HX (1)I/I3I/IKO'XI/IMI/ILICCKI/IX CBOI71CTB, XapaKTCPHbIX KAaYCCTBCHHBIX
peaknmii. KauecTBeHHbIe peaknuu Ha cyiabgar-, KapOOHAT- M XJIOPHI-aHUOHBI, Ha KaTHOHBI
MCTAJIJIOB U KATUOH aMMOHUA

OK 04

Pasnen 3. Teopernueck

HE€ OCHOBBI OpFaHI/I‘leCKOﬁ XHUMHUHU

Tema 3.1.

Conep:xxanue yueOHOro Marepuaja

Knaccudukanus,
CTpOCHHE "
HOMEHKJIaTypa
OpraHu4€CKruX BCHICCTB

[Ipenmer opranndeckoil XMUMHUH: €€ BOZHUKHOBEHHUE, pa3BUTHE U 3HAUECHUE B MOJTYYEHUU HOBBIX
BEILIECTB U MarepuanioB. Teopust cTpoeHusi opraHumdyeckux coeauHenuii A.M. byrtieposa, eé
OCHOBHbIE NoJI0’)keHus. CTpyKTypHbIe (OPMYIIbI OpraHMYECKUX BellecTB. ['oMomorus, nzomepus.
XuMHYecKas CBS3b B OPraHUYECKUX COCTUHEHUSX: KPATHBIE CBSI3H, G- U T-CBS3H.
[IpencraBienre o KiacCUPUKAIMU OpPraHWYEeCKUX BemiecTB. HoMeHKaTypa OpraHuyecKux
coeMHEHUI (cucreMaTuyeckas) M TpUBHUAJIbHbIE Ha3BaHUS BaXXHEHIINX MpeicTaBUTENEH
KJIACCOB OPraHNYECKUX BEIIECTB

IIpakTHYecKue 3aHATHS

[IpakTuueckas padota Ne7. «HomeHKIaTypa OpraHu4eCcKux BEIIECTBY.

O3HakomjieHHe ¢ oOpa3laMu OpraHMYecKHX BEIIECTB M MaTephajllaMd Ha HX OCHOBE,
MOJENUPOBAHNUE  MOJIEKYJ ~ OpPraHMYeCKWX  BELIECTB, HAOMIOJeHHME UM  OIMCAaHUE
J€MOHCTPAIIMOHHBIX ONBITOB IO MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IPU HarpeBaHUU
(nnaBnenue, oOyriauBanue u ropenue). CocTtaBieHHE MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
(dbopMyll OpraHMYEeCKHX BEIIECTB OTHEJIbHBIX KJIAcCOB, HCIIONB3YS MX Ha3BaHHUS 10
CUCTEeMAaTUYECKON M TpPUBHAIBLHOM HOMEHKJIAType (3TWJIEH, AaleTHJIeH, [NIHIEepUH, (eHo,
(dbopmanpaerus, yKcycHas KUCIOTa, MIHIKH). Pacyetsl mpocteifieit popmysbl opraHHuecKoit
MOJIEKYJIbI, ICXO/I U3 SJIEMEHTHOTO cocTaBa (B %)

OK 01

Paznea 4. YriieBoaopoanbl

11

Tema 4.1.

Conepxanue yueOHOro Marepuasa

YrieBogopoasl M HMX
MPUPOJIHBIE HCTOYHUKU

Hpe,[[eJ'ILHLIe YriieBo4OPOAbl (aJ'IKaHBI)Z COCTaB U CTPOCHHUC, TOMOJIOTHYECKU I pAd. MeTaH U 3TaH:
COCTaB, CTPOCHHUC, (I)I/BI/I‘IGCKI/IG 1 XUMHYECKHE CBOMCTBa (peaKHI/II/I 3aMCIICHUA U FOpCHI/Iﬂ),

TIOJIYYCHHC U IPUMCHCHUC.

OK 01
OK 02
OK 04
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Henpenenbubie yrieBo0poasl (AIKEHBI, alIKaIMEHbI, AJIKUHBI).

AJKeHBI: COCTaB U CTPOEHUE, TOMOJIOTUUECKUN psfl. DTUIEH U IPOIWIEH: COCTaB, CTPOCHUE,
¢bu3nvecKre 1 XUMHUYECKUE CBOKMCTBA (PEaKUU THAPUPOBAHHS, TaJIOTCHUPOBAHUS, THIPATAIUH,
OKHCJICHUS U TIOJIMMEPU3ALINN) TIOJTyYEHUE U IPUMEHEHHUE.

Ankamuensl: Oyranuen-1,3 u metunOyraauen-1,3, XuMu4deckoe CTpPOCHHE, CBOWCTBA (pEaKIus
MOJIMMEpHU3alii), TpUMEHeHUe (A7 CHUHTEe3a MPUPOAHOIO M CHHTETUYECKOTO KaydyKa Hu
PE3UHBI).

ANKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psl. ALETHIEH: COCTaB,
XMMHMUYECKOE CTpPOEHHE, (u3Mueckue M XMMHMUYECKHE CBOMCTBAa (peakluu TUIPUPOBAHUSA,
TaJIOTEHUPOBAHUS, THUJpAaTallid TOPEHMsI), T[OJy4eHHEe U  TMpUMEHEHHE (HMCTOYHUK
BBICOKOTEMIIEPATYPHOTO TUIAMEHH JJIs1 CBAPKU U PE3KH METAJJIOB)

ApoMartudeckue yrieBoJIopobl (apeHsl). beH3on u Tomyos: cocTaB, CTpoeHHE, (pu3nuecKkue u
XUMUYECKHE CBOMCTBA (PEAKIMH TAIOTEHUPOBAHMS H HUTPOBAHWS ), TOJyICHUE W TIPUMECHEHUE.
TokcHYHOCTH apeHOB (BIUSHHE OCH30J1a HAa OpPraHW3M YeloBeKa). [ eHeTHueckas CBsI3b MEKIY
YIIIEBOIOPOIAMH, TIPUHAICKAIIAME K Pa3THYHBIM KJIACCaM.

[Ipupoanbie HCTOUHUKH YTIIeBOJ0po0B. [IpuponHslii ra3 u nonytHsle HeTsHBIE Ta3bl. HedTh
n e€¢ mpoucxoxnaeHue. CrocoObl mepepaboTKu HEPTH: TEPETrOHKA, KPEKHHT (TEePMUUYECKUM,
KaTaluTUYeckuii), mmponu3. [IpoaykTtel mepepaboTku HedTH, UX TNPUMCHEHHE B
IIPOMBIIIIEHHOCTH

u B ObITy. KaMeHHBIH yrosib U IpoIyKThl €ro nepepadoTKu

Tema 4.2.
DOHU3HKO-XUMHUYECKUE
CBOMCTBaA
YTJIEBOJIOPOJIOB

Conep:xaHue y4eOHOro marepuasa

JlabopaTopHble 3aHATHS

JlaGopaTtopnas pabota Ne3 «CBoHCTBA YIIE€BOIOPOIOBY.

TpuBuanpHas U MexAyHapoAHAass HOMEHKIIATypa, XUMUYECKHUE CBOMCTBA, CIOCOOBI MOJy4EHUS
yriaeBoaopoaoB. [lomyyeHune sTuieHa W U3y4eHHE €ro CBOMCTB. MojenupoBaHUE MOJIEKYT U
XMMHYECKUX MPEeBpAIICHUI YriIeBOJAOPOJOB (Ha MpUMEpe 3TaHa, ITUIICHA, alleTUIeHa U JIp.) U
raJIOT€HOPOU3BOHBIX

OK 02
OK 04

Pa3nen 5. Kuciopogocoaep:kaniye opranndeckne coeTnHeHus!

12

Tema 5.1.
Crnuptsl. DeHon

Copepxanue yueOHOro Marepuasa

Hpe,[[eJ'ILHLIe OJHOATOMHBIC CIIMPTHL (MeTaHOJ'I 151 3TaHOJ'I)Z CTpPOCHHC, (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC
CBOMCTBA (peaKI_[I/II/I C aKTUBHBIMH MCTAJUIaMH, T'aJIOTCHOBOJAOPOAAMH, ropeHHe), MMPUMCHCHUC.
BOILOpO,Z[HLIe CBA3U MCKAY MOJICKYJIaMH CIIUPTOB. ®du3NoJ0oru4yecKkoe ASHCTBHE METaHOda U
OTAaHOJIa Ha OPraHU3M YCJIOBCKA.

OK 01
OK 07
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MHOroaToMHbI€ CIIUPTHI (ITHJICHIJIMKOJb U TIMLIEPUH): CTpOeHHE, (U3NUECKUE U XUMUYECKHE
CBOWcTBa (B3aMMOJCHCTBME CO IIEJIOYHBIMU METaJUIaMH, KAayeCTBEHHAs peakius Ha
MHOTOATOMHbIE cnupThl). Dusnongoruuyeckoe AeiicTBUe Ha opraHu3M uenoBeka. [Ipumenenue
TIIMIEPUHA U STHIICHTJIKOJIA.

®enon. CrpoeHHE MOJICKYIbI, (PU3UYECKHEe W XUMHYECKUE CBOWCTBAa (eHosa. TOKCHIHOCTH
(denota, ero GU3NOIOTUYCCKOE JICHCTBUE HA OpraHu3M venoBeka. [Ipumenenune geromna

Tema 5.2.

AJperuanl.
KapGoHoBBIE KUCTOTHI.
CnosxHble 3¢upbl

Conepxxanue yueOHOro Marepuasa

Anbrerunpl U KeToHbI ((popMasibIerujl, aueTanblIerujl, aleToH): CTpPOeHHE, (U3NYECKUE U
XMMHMYECKHUE CBOMCTBA (pEakUUU OKHMCIEHUS M BOCCTAHOBJICHUS, Kaue€CTBEHHBIE pEaKIUH),
MOJIy4Y€HHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeAeNbHbIE KAapOOHOBBIE KHUCIOTHI (MypaBbUMHAs M YKCYCHas KHCJIOTHI):
cTpoeHue, (u3nueckne M XUMHUYECKHe CBOHCTBa (00uIuMe CBOWCTBAa KHCJIOT, peakuus
sTepudukanum), mNoiaydyeHHue U mnpuMmeHeHue. CTeapuHOBas U OJIEMHOBAs KHCIOTHI Kak
MIPEICTaBUTENHN BBICIIUX KApOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIINX KAPOOHOBBIX KHCIIOT, UX
MOIOLIEE IEUCTBUE.

CrnosxHble 3QUpbl Kak TPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ Maposin3 clokHbIX 3¢upoB. JKupsl.
IM'uaponns xupos. [IpuMenenue xupoB. bruosiornyeckas posb KUPOB

OK 01
OK 02
OK 04

Tema 5.3.
VriaeBoasl

Copep:xaHue y4e0HOIr0 MaTepuaja

VYrieBoapl: cocTaB, KiacCH(pUKAIMS YriIeBOoAOB (MOHO-, TU- M Tojucaxapuibl). [oko3a —
MPOCTEHIIIIA MOHOCAXapuJ: OCOOCHHOCTH CTPOCHHSI MOJEKYNbI, (U3NYECKHEe M XUMHUYECKHUE
CBOWCTBa TJIIOKO3BI (B3amMmojeiicTBue ¢ ruapokcuaom meau (II), okucieHne aMMuavHBIM
pactBopoMm okcua cepedpa (1), BoccraHoBIeHHE, OpOKEHUE TIIFOKO3bI), HAX0XKICHHE B IIPHPO/IE,
MPUMEHEHHE TJIFOKO3bl, OWOJIOTHYECKas POJb B KU3HEICATEIBHOCTH OpPraHW3Ma YeJOBEKa.
dotocuHTe3. PPyKTO3a KaK U30MEP TITFOKO3HI.

Caxapo3a — TIpeACTaBUTENb JAUCaXapuoB, THIPOJIM3 Caxapo3bl, HAXOXKICHHE B IMPHUPOJC U
MPUMEHEHHE.

[Tonucaxapuapl: Kpaxmal W IEIUI0N03a Kak IpUpoaHble moiaumepbl. CTpoeHHe Kpaxmalia H
EJLTFOJIO3bI, (PU3NUECKUE U XUMUYECKHE CBOMCTBA Kpaxmalia (THIPOJIn3, KadeCTBEHHAs PeaKIUs
C MOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DU3NKO-XUMHUYECKUE

Conepxanue yueOHOro Marepuasia

o

IIpakTHYecKHe 3aHATHSA

OK 01
OK 02
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CBOIiCTBa
KHUCJIOPOI0COAECPKAILINX
OpraHNYECKUX
COCTMHEHUH

[Ipaktuyeckas pabota Ne§. «Homenkmarypa
COCIMHEHUINY.

TpuBuanbHas U MeXIyHapoaHAs HOMEHKIATypa, XUMHUECKHE CBOWCTBA, CIIOCOOBI MOJTYYEHUS
CIHPTOB U (PEHOJIOB, KAPOOHOBBIX KHCIIOT U 3(UPOB, ANBACTUAOB 1 KeTOHOB. CocTaBIeHHE CXeM
peaknmii (B TOM 4YHCJIE€ TO NPEAJIOKEHHBIM LEMOYKaM MPEBpAIIEHHU), XapaKTepU3YIOMNUX

XUMHUYECKHE CBOMCTBA KUCIOPOI0COAEPKAIIUX OPraHUYECKUX COCTMHEHUI

KUCIIOPOAOCOACPKAIUX ~ OPraHHYECKUX

[MpakTaeckas padora Ne9. «Xumuyeckue W (U3NICCKUE CBOMCTBA KHUCIOPOIOCOACPIKAIIIX
OpPraHUYECKUX COCAMHEHUSD.

[IpoBenenue, HaONIOAEHHWE W OMNKMCAHHME JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE CIHUPTOB,
Ka4eCTBCHHBIC PEAKI[MH OJHOATOMHBIX CHHUPTOB (OKUcIeHue 3taHona okcuaom memau (1)),
MHOTOATOMHBIX CHUPTOB (B3auMoJeicTBHe rimuepuHa ¢ rugpokcuaom meau (1)), anpaernnos
(okucIieHHEe aMMHUAYHBIM pacTBopoMm okcuma cepebpa(l) u ruapokcumom memm (1),
B3aMMO/ICHCTBUE Kpaxmalia C M0JIOM), U3y4eHHE CBOMCTB pacTBOpa YKCYCHON KHUCIIOTHI

OK 04

Pa3znea 6. A3oTconepskainye OpranHnyecKkue coeIuHeHus 4
Tema 6.1. Copep:xxanue y4e0OHOIro MmaTepuaja 4 OK 01
AMUHBL. AMUHBI: METHJIAMUH — MPOCTEHIINM MPEACTABUTENh AMHUHOB: COCTaB, XMMUYECKOE CTPOECHHUE, OK 02
AMWHOKHUCJIOTBHI. (bu3UYecKre U XUMUYECKUE CBONCTBA, HAXOXKCHUE B IPUPOJIE. OK 04
benku AMUHOKHUCIIOTHl Kak aM@OTEpHbIE OpraHuyYecKkue coeAuHeHus. DPu3nyecKue U XUMHYECKHe

CBOWCTBA aMUHOKHCIOT (Ha TpUMepe TiuIMHA). buojornueckoe 3HaYeHHUE AMHUHOKHCIIOT. 2

IlenTnael.

benku kak mpuponaHsie monumepsl. [lepBuuHas, BTopuyHas M TPETHYHAs CTPYKTypa OENKOB.

XUMUYECKHE CBOMCTBA OEIKOB: THIPOJIN3, ICHATYpalusl, KaUeCTBEHHbIE peaklliu Ha OelIKu

IIpakTHYecKue 3aHATHS

[IpakTrueckas padota Nel0O. «CBoiicTBa a30TOCOIEPIKAIMUX OPraHUYECKUX COCTUHECHHI.

Ouznyeckue MW XUMHUYECKHE CBONCTBA aMUHOB (peakiuu C KHUCIOTaMH W TOpEeHus) u 2

aMUHOKHCIIOT (Ha mpumepe riuiuHa). Habmonenne u onrcanue AeMOHCTPALMOHHBIX OMBITOB:

JIeHaTypalus OSJIKOB NPU HArPeBaHHUH, [IBETHBIE PEaKIH OCIKOB
Paszgea 7. BoicOkoMOJIeKYJISIpHbIE COCAUHECHUS 2
Tema 7.1. Copepxanue yueOHOro Marepuasa 2 OK 01
[11acT™MAacCHhL. TIpaKkTHYecKHEe 3aHATHS 2 OK 02
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Kayuyku. Bosokna [Mpaktnueckas padora Nell. «CuHTe3, aHanm3 W KIacCU(PUKALUS BBICOKOMOJICKYIISIPHBIX OK 04

COCIMHECHUIN»

OCHOBHBIC TIOHSTHSA XWUMHUH BBICOKOMOJICKYJSIPHBIX COEAWHEHH: MOHOMEp, TOJIHUMED,

CTPYKTYpHOE 3BEHO, CTCINEHb IOJMMEPU3AIIH, CPEIHSS MOJIeKyaspHas macca. OCHOBHBIC

METO/Ibl CHHTE3a BBICOKOMOJICKYJISIPHBIX COSIMHEHHUI — MOJIMMEPHU3aLUs ¥ TOJTUKOH ICHCAITHUSI.

O3nakomiieHHe ¢ 00pa3namMu MPUPOJHBIX M MCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KaydyKOB:

TUTACTMACCHI (TTOJIMATUIICH, TIOJIHUIIPOITMIICH, TTOJMBUHIIXIIOPU, TIOJIUCTUPOI); HATYPAIbHBIA U

CUHTETHYECKUE Kayuyku (OyTaaueHOBBIM, XJIOPONPEHOBBI M HW3OMPEHOBBIN); BOJOKHA

(HaTtypanbHbIE (XJIONOK, IIEPCTh, IMIENK), MCKYCCTBEHHbIE (all€TaTHOE BOJIOKHO, BHCKO3a),

CHHTETHYECKHE (KAIPOH M JIABCAH)
IIpodeccuonaTbHO OPHEHTHPOBAHHOE coAepKaHue (CoAep:KaHue MPHKJIATHOTO MOTYJIA)
Paznea 8. Xumusi B ObITY M IPOU3BOJACTBEHHOH AeSITEJIbHOCTH YeJI0BeKa OK 01
Tema 8.1. Conep:kanue y4e0HOr0 MaTepuaJia OK 02
XuMuueckne [TpaBuiia SKOJIOTHYECKH IeJIeCO00Pa3HOTO MOBEACHUS B OBITY M TPYIOBOW JIESITEIHHOCTH B OK 04
TEXHOJIOTHH [EsIX COXPAHCHUSI CBOETO 3JI0POBBS M OKPY)KAIOMICH MPHUPOTHON Cpejbl, OMACHOCTh OK 07
B NOBCEIHEBHOM | BO3ACHCTBHSA HA OKMBBIE OPraHW3MBl OPraHMYECKHX BEIIECTB OTACIBHBIX KJIACCOB IK'3.2

u  npodecCHOHATHHOM
NeSTeIbHOCTH YeJI0BEKa

(yrneBoAopoibl, CHHUPTHI, (EHOJBI, XJIOPOPTaHUYECKHUE MPOU3BOIHBIC, ANBACTUIBI H IIp.),
ToKa3aTesb MPeeIbHO TOMyCTUMOW KOHIICHTPAIUU U €T0 UCIIOIh30BaHUE.

Ponp xumum B oOecriedeHUH HKOJIOTHYECKOM, SHEPTeTHUYECKOW M TMHUIEBON OE30TacHOCTH,
Pa3BUTUM MEIUIIMHBI, CO3/JaHMM HOBBIX MaTepHaioB (B 3aBUCHUMOCTH OT BHJA
poheCcCHOHANTBHOM NEATEILHOCTH ), HOBBIX HCTOYHHKOB SHEPTUH (ATbTCPHATUBHBIC HCTOYHUKH
sHeprur). [loHsATHE O HAyYHBIX METOJax TO3HAHUS BEIIECTB W XUMHYECKHUX PEAKIIHM.
[IpencraBnenuss 00 OOIMIUX HAYYHBIX MPUHIIMAIAX MPOMBIIUICHHOTO TOJYYEHUS BaKHEHIIHMX
BeIEeCTB (Ha MpUMepax MPOU3BOJICTBA aMMHAKa, CEPHON KHUCIIOTHI, METAHOJIA).

XUMHS W 3]I0POBbE YEIOBEKAa: NpaBWiIa OE30IAaCHOTO WCIOJIB30BAHUS JICKAPCTBEHHBIX
npenapaTroB, OBITOBOM XMMHUHU B TTIOBCETHEBHON KU3HU

IlpakTHyeckue 3aHATHSA

[Ipaktnueckass padora Nel2. «[IpumeHeHHE XMMHUYECKHX BEIIECTB M TEXHOJOTHUH C y4EeTOM
Oymyuieit mpodeccHoHaIbHON AESITETbHOCTIY.

Pemenne kelic-3amay 1o TeMaM: MHILEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAJIBHOTO MHUTAHUS,
BOKHEUINIME CTPOUTEIbHBIE M KOHCTPYKIIMOHHBIE MaTepHalbl, CEIbCKOXO3AHCTBEHHOE
MPOU3BOJICTBO, KPAcCKH, CTEKIIO, KepaMUKa, MaTepuaibl IJs 3JIEKTPOHHMKH, HAaHOMAaTepHUabl,
TEKCTUJIbHBIC BOJIOKHA, MCTOYHUKHU DHEPrHH, OPraHWYECKHE W MUHEpaJbHbIe YIOOpEHHs,




JIEKapCTBEHHbIE M KOCMETHYECKUE MpenapaThl, ObITOBAs XUMHUS, MAaTepUAIIbl U3 UCKYCCTBEHHBIX
U CUHTETHUYECKUX BOJIOKOH.

3amura: IlpencraBieHne pe3yabTaTOB pEHICHMS Keic-3a7a4 B (GopMe MHHHU-IOKIAIa
(momyckaeTcst UCTIOIh30BaHNE IPapUUECKUX U MTPE3CHTAIIMOHHBIX MAaTEPHAJIOB)

IIpome:kyTouHasi aTTecTanus no qucuuiinae (uddepeHMpoBaHHbIN 3a4eT)

Bcero

72
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3. YCJIOBUSI PEAJIM3ALIMU IPOTPAMMBI OBLLIEOBPA30BATEJILHOM
JUCHUILINHDBI

3.1 MarepuajabHoO-TeXHHYECKOE o0ecnieyeHue

Peanuzanus mporpaMMbl y4eOHOM JAMCUUIUIMHBI IPOU3BOJUTCS C INPUMEHEHHEM
JUCTAaHLIMOHHBIX TEXHOJIOTMM U TpeOyeT HaJMyus SJIEKTPOHHOW 00pa30BaTEIbHOW CpEIbl;
y4eOHOTo KabuHeTa.

OGopynoBanue yueOHOro KabnHeTa:

® KJIaCCHas JI0CKa;

® [T0CaI0OYHBIE MECTA 10 KOJMYECTBY O0YJAIONTUXCS;

¢ pabouee MeCTO IMPEeTo1aBaTels;

® yueOHO-TIPAaKTUYECKOE o0opynoBaHue, Heo0XoIuMoe JUISt [IPOBE/ICHUS
MIPEeyCMOTPEHHBIX MPOrpaMMOi NpakTudeckux 3aHsaTuil. B cootBerctBue ¢ n.4.4 ®I'OC CIIO
TOITyCKaeTCsl 3aMeHa 000pYI0BaHMUS €T0 BUPTYaJIbHBIMU aHAJIOTaMH.

TexHuyeckue cpeacTBa 00y4eHusl:

® KOMIIBIOTEPHI C BBIXOJIOM B ceTh Internet;

e cailt «JIuyHas cTyaus» ¢ BO3MOKHOCTBIO pabOTHI € 3JIEKTPOHHBIM 00pa30BaTeIbHBIM
pecypcom;

® DJICKTPOHHBIC OMOIMOTECYHBIC PECYPCHI.

YyeoHo-MeTOoANYECKOE 00eceueHrne TUCITUIIJINHEIL:
* METOJIMYECKHE YKa3aHUS M0 OPraHU3alUN MPAKTUYECKUX 3aHATHH;
* METOJIMYECKHE YKa3aHUS M0 CAMOCTOSTEIILHON padoTe.

IIporpammHoe o0ecnieyeHue:

[IporpammHOe obecrieueHue, SBISIONICECS YacThIO SJIEKTPOHHOW WH(POPMAIMOHHO-
00pa3oBaTeNbHOW Cpeibl M Oa3upyroIeecs Ha TEIEKOMMYHHKAIIMOHHBIX TEXHOJIOTHSX:

- KOMITBIOTEPHBIE 00YYaIONIHE TPOrPaAMMBI;

- TPCHUHTOBBIC U TECTUPYIOIIUE TPOrPaMMBI;

- WHTEIUICKTyaJbHbIE POOOTU3UPOBAHHBIC CHUCTEMbI OLIEHKHM KAueCTBa BBIMOJHEHHBIX
pabor;

- CIIPaBOYHO-TIPaBoBasi cucreMa « KOHCYIbTaHT TutoCy, «I'apaHTy;

- onekTpoHHO-OmOmuoteunas  cucrema (ObC) ObC  «IPR SMART»
http://iprbookshop.ru/;

- Imporpamma ymnpaiieHusi oopazoBatenbHbM TporieccoM B DMOC (Mudopmarnmonnas
texHnonorus. [Iporpamma ynpasnenust oopasoBarenbHbiM mpouieccom. KOMBAT).

3.2. UupopmannoHHOe o0ecnedyeHne peaJn3aluu NporpaMmbl

OcCHOBHBIC HCTOYHHKH

1. I'abpuensa O.C., OctpoymoB W.I'., CnagxoB C.A. Xummsa 10 kmace. -
AximonepHoe obmectBo «M3narensctBo «lIpocsenienner

2. I'abpuensa O.C., OcrtpoymoB W.I'., CnagxoB C.A. Xummsa 11 kmace. -

AKI_[I/IOHepHOC 06IJ_ICCTBO «M3maTenbpCcTBO ((HpOCBeH_[eHI/Ie»
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HNHuTepHeT-pecypcsl

1. hvsh.ru — XXypuan «Xumus B ILIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

HayuHno-monymspHbslii  MpOeKT «DieMeHTHl OoJblIoi Haykm» (pHu3uKa, XAMUS,

MaTeMaTHKa, aCTPOHOMHS, HayKH O >KU3HM, Hayku o 3emie). HoBocTu Hayku, KHUTH, HAYy4HO-
MMOMyJIApPHBIC CTAaTbH, JICKIWH, SHIUKIIOINICINHN.

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

Caiit HayuHo-momnyasipHoro >xypHana «llorenuuman». Xypnan usgaéres ¢ 2005r., c

2011 r. — paznmen «XuMus.
4, http://gotourl.ru/4785 (http://www.hij.ru/)
CaliT Hay4yHO-TIOMYJISIPHOTO JKypHaia « XUMHS 1 )KU3HbY. XKypHan u3naércs ¢ 1965 T.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)
OTtkpblTasi 27€KTpoHHas Oubnumoreka xumuuyeckoro mnoprana «Chemnet», comepxur

y4ueOHbIe U MH(POpPMAIMOHHBIE MAaTepUabl IS MIKOJBHUKOB M yUuTeNne. B Helt MOXKHO HaWTH
yueOHUKH 1o  olmell HEOPraHWYECKOM  XUMHH, OpPraHW4YeCKOM  XHUMHH,
MyJIbTUMEAUAMATEPUANIBI, A TAKXKE 33Ja4d XMMHUYECKMX OJUMIIMAJ C PEUICHUsMHU, 3aJa4u
BCTYNMUTEIBHBIX 9K3aMEHOB /JIs1 aDUTYpUEHTOB.

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

Nudopmanronnsle  marepuasnibl 00  onumnuagax:  MOCKOBCKOM — TOPOICKOM,

Bceepoccuiickol, MenneneeBckoir, MexayHaponHoi. [lpuBeneHbl 3alauyud TEOPETUUECKUX M
AKCIIEPUMEHTAIIbHBIX TYPOB, MOAPOOHBIC pelieH s, CIUCKH U poTorpadun modeauTeneu.

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

Hanéxnas cnpaBouyHas nHpopmamys O XMMHYECKUX 3JIEMEHTaX W UX CBOICTBax (Ha

AHTJIMICKOM SI3BIKE).
8. http://gotourl.ru/4792 (http://periodictable.ru/)
Pycckosi3pI4HbBIN CalT O CBOMCTBaAX XUMHUYECKUX JIEMEHTOB.
9. http://gotourl.ru/7180 (https://www.lektorium.tv)
Hekommepueckuii  caliT  OHJIAH-OOpa30BaHMs, COJEPKUT MHOTO  HHTEPECHBIX

00pa3oBaTeNIbHBIX KYpPCOB W BUJCOJICKIUI JUISI IIKOJBHUKOB, CTYICHTOB M yuuTenei. Ecth
HECKOJIbKO KYPCOB 110 XUMUH.

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

Caiitr  ChemicalAbstractService @~ — camblii  aBTOPUTETHBII B MHpPE XUMUU

nH(OPMALIMOHHBIA HHTEPHET-PeCypC (CalT MIIATHBIH).

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

[TopTai Mo opraHNYECKO XUMUHU HA aHTITHICKOM SI3BIKE.

12. http://www.xumuk.ru

CaliT 0 XUMHH: KIaCCHUECKHe YYEOHUKU, CIPABOUYHUKH, DHIMUKIONEIUU, TOUCK
OpPraHMYECKUX U HEOPTraHMYECKUX PeaKlUid, COCTaBJICHHE YPAaBHEHUN PEeaKIIHil.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
OBIIEOBPA3OBATEJIBLHON JUCIHUATIJIMHBI
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KoHTpons u olLieHKa pe3yiabTaTOB OCBOCHHUS 00me00pa3oBaTeIbHON UCIUITIIHHEI
PacKpBIBAIOTCS Yepe3 AUCHUILIMHAPHBIC Pe3yIbTaThl, HANPaBJIeHHbBIE Ha (POPMUPOBAHKE OOLTNX U
npodeccuoHaTbHBIX KOMIIETEHIUH 10 pa3zaesaM U TeMaM COAEp)KaHusl yueOHOTo MaTepHara.

Oomas/nmpodeccuoHAILHASA Tun oueHoYHbIX
pod Pasznen/Tema .
KOMIIETeHIUS MeponpusTHI

OK 01. Berbupatb criocoObI penieHus Tema 1.1-1.7
3a51a4 MpoPeCCHOHATBHOM IeATEITHHOCTH Tema 2.1, 2.2
MIPUMEHUTENBHO K pa3jIMYHbIM KOHTeKcTaM | Tema 3.1

Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonb30BaTh COBpEMEHHBIE Tema 1.2, 1.4,
CpelCTBa MOWCKA, aHAIN3a U 1.6,1.7
UHTEpIpeTanuu nHpopMaluu, u Tema 2.1, 2.2
nH(OPMaLMOHHbIE TEXHOJIOTUN JJIs Tema 4.1, 4.2
BBITIOJIHEHUS 3a71a4 TPOo(ecCHOHATBLHOM Tema 5.2-5.4
NEATEIbHOCTU Tema 6.1
Tema 7.1
Tema 8.1
OK 04. Tema 1.7 lIrynuposanue
Db dHEKTHBHO B3aHMOICHCTBOBATH U Tema 2.1, 2.2 Tectnposanue
paboTaTh B KOJIEKTHBE U KOMaH/Ie Tema 4.1, 4.2 BhiNoHeHHE MPAaKTHYECKAX
Tema 5.2-5.4 3a/laHuu
Tema 6.1 Brinosinenue 3aganuii Ha
Tema 7.1 nuddepeHInpoOBaHHOM
Tema 8.1 3a4ere
OK 07. CoaeiicTBOBaTh COXpaHEHUIO Tema 1.7
OKpYKalolle cpebl, Tema 5.1

pecypcocOepeKeHHI0, TPUMEHATh 3HaHusl | Tema 8.1
00 M3MEHEHUH KIMUMaTa, IPUHLUIIBI
OEpEeKITMBOTO MTPOU3BOCTBA, IPHEKTHBHO
JIeMCTBOBATh B UPE3BBIYANHBIX CUTYAIIUSIX
IIK 3.2. Co3naBarh pa3BUBAIONIYIO Tema 8.1
MIPEeIMETHO-TIPOCTPAHCTBEHHYIO CPENy,
MO3BOJISIFOIIYIO OPTaHU30BaTh 00y4YeHHe
JIeTell paHHeTo M JOILIKOJIBHOTO BO3pacTa,
B TOM YHUCJIE JETEeH ¢ OrpaHuuYEeHHBIMU
BO3MOKHOCTSIMH 37I0POBBSI B
COOTBETCTBUU CO CHEIHPHKOMI
00pa3oBaTeNbHOI MPOTrpaMMBl.
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