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1. HACIIHOPT PABOYEM [TIPOT'PAMMBI YYEBHOM JUCHUITIMHBI
OVIIL.12Xumus

1.1. O6a1acTh NPUMEHEHUS] TIPOTPAMMBI

[Iporpamma yueOHOW gucuuuinHbl OVYIL12 Xumus SBIsSETCA YacThblO OCHOBHOU
npodeccruonansHolt  oOpazoBarenbHOM mporpammbl  (manmee OIIOIT  CIIO) 1o
cnenquanbHocTh 40.02.02 [IpaBooxpaHuTeabHAS AeATEJIbHOCTh U NPEIHA3HAYCHA IS
U3YYeHUS] XUMUUM B  NpO(PECCHOHAIBHBIX  O0pa3oBaTENbHBIX  OpraHU3alMsX,
peanusytonux @DenepalibHyl0 00pa30BaTENbHYIO MPOTpaMMy CpPEIHEro  OOIero
oOpa3oBaHMsI B IIpelielax OCBOEHHUS OCHOBHOW Npo(eCCHOHAIbHOW 00pa3oBaTeIbHOU
nporpammbel  CIIO Ha ©0a3e ocHOBHOro o0miero oOpa3oBaHUsI MpU IMOATOTOBKE
CHELIMAIUCTOB  cpeAHero 3BeHa."UacTe pabodeil mporpamMmbl — pean3yercss C
OPUMEHEHUEM DJJIEKTPOHHOTO OOy4YeHMsl M JUCTAHLIMOHHBIX 00pa30BaTEIbHbBIX
TeXHOJNOrM (B cooTBeTcTBUM ¢ IlpaBuimamMu  npuMeHEHHs  OpraHu3alusMH,
OCYILECTBISIOUMMU  00pa30BaTeNbHYIO JESITENbHOCTb, 3JEKTPOHHOIO OO0y4YeHus,
JUCTAHIIMOHHBIX OOpPAa30BATENbHBIX TEXHOJIOTUHA MpH peaau3aluu 00pa30BaTEIbHBIX
nporpamm ot 11 okta0ps 2023 rona N 1678)"

1.2. MecTo AUCHMILVINHBI B CTPYKTYpe 00pa30oBaTe/IbHOM NPOrpaMMbl:

Hucuumnaa OYIL12Xumus siBiseTcs: 00s13aTelIbHONM 4acThio 00111€00pa30BaTEILHOTO
nukia ydeOHoro TtuiaHa mno crneuuanbHOcTH  40.02.02 IIpaBooxpaHuTe/bHasi
NeSITeJIbHOCTD.

1.3. lean u 3agauu pucuumInHbl. [l1anupyemblie pe3yabTaTbl 0CBOEHUS
001e00pa3oBaTeJIbHOM TUCHMILIMHBI

['MaBHBIMU 1LIENISIMU  W3y4YEHHsS TpeaMera «XUMHUS» Ha YpOBHE CpeaHEro oOIIero
oOpa3zoBaHus Ha 0a30BOM YPOBHE SIBJISIFOTCS:

dbopMUpOBaHUE CHUCTEMbl XMMHUYECKMX 3HAHMI Kak Ba)KHEWINEW cocCTaBIstONIEH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa, B OCHOBE KOTOPOM JIEKAT KIIFOUEBHIE TMOHSATHUS,
byHIaMEHTaIbHBIE 3aKOHBI W TEOPUH XUMHUHU, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE U
MOHUMAaHUE CYIIHOCTH JIOCTYNMHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEN UX PA3BUTHS U CTAHOBJICHUS;

dbopMHpOBaHUE W PA3BUTHUE MPEICTABICHUN O HAYYHBIX METOJaX MO3HAHUS BEIICCTB
U XUMUYECKHUX PEaKIHii, HEOOXOIUMBIX I TPUOOPETCHHSI YMEHUN OPUEHTHPOBATHCS B
MHUpE BEIIECTB U XUMUUYECKUX SBJICHUH, UMEIOIIIUX MECTO B MPUPOJIC, B MPAKTUIECKON U
MOBCEIHCBHOM XU3HU;

pa3BUTHE YMEHUW U CHOCOOOB JICSITEIHHOCTH, CBSI3aHHBIX C HAOJIOJCHUEM W
OOBSICHEHHEM XHUMHUYECKOTO OJKCIEPUMEHTa, COOJIIOJACHUEM TIpaBWJI OE30IM1acHOTro
oOpallieHusl ¢ BEIIECTBAMH.

[Ipn wu3yueHuu npeamera «XUMHS» JOMUHUPYIOIIEE 3HAUYCHUE MPUOOpPETAIOT

TAKWE LEJIU U 3a7a4H, KaK:



amanrtanus oOydarolUXCsl K YCIOBUSM JMHAMHUYHO pa3BUBAIOIIETOCS MMpa,
(OpMUPOBAHNE UHTEIIEKTYaJbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOPAa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSTEIBHOMY MHPHUHITUIO T'PAMOTHBIX PEIIEHUN B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHHEM,;

dbopMupoBaHre y OOYyYaroIIMXCSl KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETECHIIUN),
MMEIOIINX YHUBEPCAIbHOE 3HAYEHUWE JUJISl PA3JIMYHBIX BHUJIOB JIESTEIIBHOCTU: PELICHUS
npobyieM, TIOMCKa, aHanu3a W 00paboTku uHGOpMAalWK, HEOOXOAUMBIX IS
NPUOOPETEHUS OIbITA JAESITEIBHOCTH, KOTOpas 3aHMMAET Ba)XKHOE MECTO B IO3HAHUU
XMMHH, & TaKXe i1 OLEHKH C MO3ULMUI HKOJIOTMYECKON O€e30MacHOCTH XapakTepa
BJIMSIHUS BEIIECTB M XMMHMYECKUX IPOLIECCOB Ha OPraHU3M 4YeJIOBEKa U IMPHUPOAHYIO
cpeny;

pa3BUTHE IMO3HABATEJIBHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX M  TBOPYECKHUX
CHOCOOHOCTEM OOyyaroluXxcs: CHOCOOHOCTH CaMOCTOSITENIBHO IPHOOpPETaTh HOBBIE
3HaHUS N0 XHMHUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMHM, HCIOIb30BATh
COBpPEMEHHbIE HWH(OPMAIIMOHHBIE TEXHOJOTMU MJIA IOMCKAa W aHaiu3a Y4YeOHOU u
HAy4YHO- NOMYJISIPHON MH(OPMAIIUU XUMHYECKOTO COAEPKAHMUS;

dbopMHpOBaHHE W PA3BUTHE y OOYYAIOIIMXCA aCCOLMATUBHOIO M JIOTHYECKOTO
MBIIUIEHUS, HAOIIOJATENbHOCTH, COOPAHHOCTH, AKKYpPAaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOJMMBI, B YACTHOCTH, IMpU I[UIAHUPOBAHUU M TMPOBEACHHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIIUTaHUE y oOydarouuxcst yOexxJEHHOCTH B T'yMAHUCTHYECKOW HalpaBIEHHOCTH
XUMHH, €€ BaXHOM pOJM B PELIEHUH TIVIOOATBHBIX MPOOJIEM PpPalUOHAIBHOTO
IPUPOAOIIOIB30BaHNS, IIONOJHEHNUS JSHEPreTHYECKUX PECYpCOB UM COXPaHEHUs
IPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpEeX)HOr0 OTHOILIEHUS K
OpUpPOJIE U CBOEMY 3JIOPOBBIO, a TaKKe NPUOOPETEHMsI OIbITa HCHOIb30BAHUS
ITOJIyYECHHBIX 3HAHUU.

CopmepxaHue  JOUCHMIUIMHBI ~ HAmpaBlieHO Ha (OPMUPOBAHHME JIMYHOCTHBIX,
MeTamnpeIMeTHbIX M HpeaMeTHbIX pe3yabtatoB @OI'OC cpegnero oOuiero
oOpazoBaHus, a Takxe cieayromux oomux komnerenuuii ®I'OC CIIO.



Kox n HauMeHOBaHHe
(popmupyembIx
KOMIIeTeHIN i

I[InanupyemMble pe3yJbTaThl 0CBOCHHS IMCIHUIIHHBI

Oﬁmue1

I[mculzm.mmapﬂme2

OK 1 Breibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTBEHOMI
JeSTEITbHOCTH
NPUMEHUTEIBHO K
pa3IMYHBIM
KOHTEKCTaM.

B yacTH Tpy/10BOro BOCIIUTAHUS:

- TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa,
Tpynonooue;

- TOTOBHOCTh K aKTUBHOH JESATEIHHOCTH TEXHOJIOTHYECKON 1
COLIMAJIbHOW HAMpPaBICHHOCTH, CIOCOOHOCTh MHUITUUPOBATH,
IJITAHUPOBaTh U CaMOCTOATENBHO  BBINOJHATH  TaKYIO
JeSITeNIbHOCTD;

- HWHTEpPeC K pa3muuHbiM chepam mpodecCHOHATBLHOMI
NeSITeNIbHOCTH,

Osaanenue YHHMBepPCAJIbHbIMH
NMO03HABATEJIbHbIMHU JAelCTBUAMM:

a) 0a3oBble JIOTHUYECKHUE AeHCTBUS:

- caMoCTOATeNIbHO (OpPMYIHpPOBATH U aKTyallU3HpPOBATh
po0bsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- yCTaHaBIUBATh CYIIECTBEHHBIN MPHU3HAK WM OCHOBAHUS
JUTSI CpaBHEHUS, KJIaCCU(UKAIIMU U 0000IIICHHUS;

- ONpenensaTh LENu JeATENbHOCTH, 33aBaTh MapaMeTpbl U
KPUTEPUU UX TOCTHKCHUS;

yueOHBIMU

- BBISBJIIATH 3aKOHOMEPHOCTHU nu MMpOTUBOPCUUA B
paccMaTpruBACMBIX SABJICHUAX,

- BHOCHUTb KOPPCKTHBBI B JCATCIBHOCTH, OLCHUBATH
COOTBECTCTBHUE PE3YIbTATOB IMECJIAM, OLOCHUBATH PHCKU
HOCJ'IC,Z[CTBI/Iﬁ ACATCIIBHOCTH,

- pa3BuUBaTb KpPCAaTUBHOC MBIIUICHUC TIpU PCIICHUN

KHU3HCHHBIX Hp06J'IeM

- BJIAJETh CUCTEMOM XUMHUYECKUX 3HAHHUM, KOTOpasi BKIIOYACT:
OCHOBOIIOJIATaIONINE TMOHATUS (XMMUYECKUW AJIEMEHT, aToM,
DIIEKTPOHHAss 000JI04Ka aroma, S-, p-, O-2JEKTpOHHBIE
opOuTamM  aTOMOB, HMOH,  MOJIEKyJa,  BaJCHTHOCTD,
AJIEKTPOOTPUIIATENILHOCTh, CTENEHb OKHUCIICHUS, XUMUYECKas
CBsI3b, MOJIb, MOJIApHas Macca, MOJIAPHBIA  00BeM,
VIIEPOAHBIN CKelleT, (YHKIMOHANbHAS TPYIIa, pagukali,
W30MEPHUS, HW30MEPBI, TOMOJIOTMYECKHN psii, TOMOJIOTH,
YTJIEBOJOPObI, KUCIOPOJ- U a30TCOAEPKALLIUE COCAUHEHUS,
OMOJIOTMYECKH aKTUBHBIC BemecTBa (yrjaeBOAbI, KHUPHI,
Oenmku),  MOHOMEp, IMOJHUMEp, CTPYKTYpHOE  3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHCHHUS, KpHUCTAJUINYECKas
pelieTka, THUIBI XHUMHUYECKUX peakiuil (OKUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIC, HK30-U SHJIOTEPMUYECKUE, pPEaKIUU
MOHHOTO OOMEHa), PacTBOp, AJIEKTPOJIUTHI, HEINEKTPOIIUTHI,
ANEKTPOJIUTHYECKAS JIFCCOITHAITHS, OKHCIIUTEIb,
BOCCTaHOBHUTEIIb, CKOpOCTH XUMHYECKOMN peakuuu,
XUMHYECKOE paBHOBECHE), TEOPUU U 3aKOHBI (TEOpHs
XUMHUYECKOTO CTPOEHHUS oOpraHuueckux BemectB A.M.
BytnepoBa, Teopus  DJIEKTPOJMTHUYECKOW  JTUCCOLIMAINH,
nepuoanueckui 3akoH .M. Menzaeneesa, 3aK0OH COXpaHEHUs
Macchbl), 3aKOHOMEPHOCTH, CHMBOJHYECKHUN S3BIK XHUMUH,
dakToNorMuecKue  CBEICHHUS O  CBOWMCTBaX, COCTaBe,
MOJTydeHUH ¥ 0€30MacHOM HCIIOJIb30BAHUM BAKHEUIIIUX
HEOPraHMYECKUX ¥ OPraHWYeCKHX BEIIECTB B OBITYy U

1 o o

YKa3bIBaAOTCA IMYHOCTHbIE M MeTanpeaMeTHble pe3yabTaTbl n3 PrOC COO (B nocneaHel pegakumm ot 12.08.2022) B oTrnaronsbHom popme, dopmupyemble
obuweobpasoBaTesibHOM ANCUUNANHOMN
2 o

OvcumnanHapHble (NpegMeTHbIe) pe3y/ibTaTbl YKa3blBatOTCA B COOTBETCTBUM C METOAMKOMN NpenofaBaHNA ANCLUNANHDI
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0) 0a30BbIE HCCIeN0BaATENbCKUE AeCTBHS:

- BIIQJACTh HABBIKAMHU  YYEOHO-HCCIIEOBATENBCKOH U
MPOSGKTHON  JCSITENLHOCTH,  HABBIKAMH  pa3pelieHUs
npo0Jem;

- BBIBIATH  NPUYMHHO-CIICJICTBEHHBIE  CBSI3U U

aKTyaJIM3UpOBaTh 3aJaudy, BbIIIBUraTh T'MIIOTE3Y €€ PEILECHUS,
HaxoauThb APTYMCHTBI JIIsL JO0Ka3aTrc€iIbCTBa CBOHX
YTBEPKACHUM, 3a1aBaTh IIapaMeTPbl U KPUTEPUH PEILCHUS;

- AHAJIM3UPOBATH IMOJYYCHHBIC B XOAC PCHICHUA 3adadu
pe3yJIbTaThl, KPUTHYECKH OLICHMBAThb HX JOCTOBEPHOCTH,
IMPOTHO3UPOBATH U3MCHCHHUEC B HOBBIX YCIIOBHAX,

- yYMETb IIEPEHOCHUTh 3HAHUS B II03HABATEIBHYIO W
IMPAKTUYCCKYIO obmactu KHU3HCOACATCIIbHOCTH,

- YMETb HMHTETPUPOBaTh 3HAHUSA M3 PA3HBIX INPEIMETHBIX
obJacrei;

- BBIIABUraThb HOBBIE HJIE€W, NpeUlaraTb OpPUIMHAJIBHBIC
MoAXOJbl U pCUICHUSA

- CIOCOOHOCTB MX UCIIOJIb30BAaHMS B [T03HABATEIBHOM U
COLIMAJIBHOM ITPAKTHUKE

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- ¢(hopMHPOBAaHHOCTHh MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKd U OOILECTBEHHOM
MIPaKTHKH, OCHOBaHHOIO  Ha  JHAJIOTe  KYJIbTYD,
CIOCOOCTBYIOIIETO ~ OCO3HAHUIO  CBOETO  MecTa B
MMOJIUKYJIETYPHOM MHPE;

- COBEpUICHCTBOBAHUE S3BIKOBOM M YMTATEIBCKOM KYJIBTYpPbI
KakK CpEacTBa BSaHMOJICfICTBHSI MCXKAY JOAbMH U IMO3HAHUA

MUDA;
- OCO3HaHHE 1IEHHOCTH Hay4YHOU N1eATeNbHOCTH, TOTOBHOCTD
OCYILIECTBIATh  INPOEKTHYHD U MCCIEN0BATENbCKYIO
JesITeIbHOCTh UHIUBUAYAIbHO U B TPYIIIIE;

Osaanenue YHHBEPCAJIbLHBIMH Y4eOHBIMHU
NMO3HABATEJIbHbIMHU JAelCTBUAMM:

B) padorta ¢ nHgopManmeii:

- BIAJETh HABBIKAMHM MOJy4eHUs HHPOpMauu U3

MPAKTUYECKON JAESITeTbHOCTH YeJIOBEKa;

- YMETh BBIABJIATH XapaKTEepHbIE MPHU3HAKU U B3aUMOCBS3b
HU3YUCHHBIX HOHﬂTHﬁ, MNPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA
IpU ONHUCAHUU CTPOCHUS U CBOWCTB HEOPraHUYECKHX U
OpraHN4YCCKUX BCIICCTB H HX HpeBpaH_leHHfI; BBIABIIATH
B3aMMOCBSA3b XHMHUYECKUX 3HAHUM C TOHATHSIMH U
MNpEaACTaBJICHUAMU JPYTUX CCTCCTBCHHOHAYYHBIX IMTPEAMCTOB,
- yMeThb WHCIIOJIb30BaThb  HAMMEHOBAaHUS  XUMHYECKHX
COCIMHEHUN MEXIYHAPOIHOrO COK3a TEOPETUYECKOU U
NPUKIAJTHON XMMHM W TPUBHAJIbHbIE HAa3BaHUS BaKHEHMIIUX
BEILIECTB (aTUseH, aleTHIIEH, TJIMIICPUH, denon,
dbopManbaerua, yKCycHas KHUCJIOTa, TJIMIMH, yrapHbIA ras,
yFJICKHCHBIﬁ ra3d, aMMHaK, TranicHass HW3BECTb, HEramicHas
U3BECTh, MUTHEBAS COJA W JIPYTHX), COCTaBISATH (POPMYIbI
HCOPraHNMYCCKUX MW OPraHrMvYCCKHUX BCIICCTB, YPAaBHCHUA
XUMHUYECKUX peakUui, OObICHATH UX CMBICH; MOATBEPKAAThH

XapaKTEpHbIE XUMUYECKHE CBOMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCIHEPUMEHTAaMU M 3alUCAMHU
YPAaBHEHUN XUMUYECKUX PEAKIUM;

- yYMeTb YCTaHaBIUBATh IIPUHAUICKHOCTb H3YYEHHBIX

HCOPTaHNYCCKUX U OPraHNYCCKUX BCUICCTB K OIIPCACICHHBIM
KJIacCaM M rpyIiam COG)II/IHeHI/II\/'I, XapaKTCpU30BaTh UX COCTAB
H BaXHCHIIIHE CBOfICTBa; ONnmpeaAciiATb BUABI XUMHYCCKUX
CBs3EH (KOBaJ'ICHTHa}I, HOHHAas, MCTAJINIMYCCKasd, BOI[OpO,[[Ha}I),

THIIBI KPHUCTAJUIMYECKUX pelIeToK BEIIECTB;
KJIacCCU(UIIUPOBATH XUMUYECKUE PEAKIIHH;
- chopmupoBaTh  TpEACTaBIEHUA: O  XUMHYECKOU

COCTaBJIAIOLIEN €CTECTBEHHOHAYYHOM KapTHHBI MHpa, POJIH
XUMHUM B TO3HAHUU SIBJICHUM MPHUPOABI, B (POPMHPOBAHUH
MBIIUIEHUS] M KYJIbTYpbl JIMYHOCTH, €€ (DYHKIIMOHAIbHOU
IrPaMOTHOCTH, HEOOXOJMMOM ISl penieHHs] NPaKTUYECKUX
3a71a4 M HKOJIOTUYECKH 0OOCHOBAHHOI'O OTHOLICHHUSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpene;

- YMEThb NPOBOAMUTH pacyeTbl MO XUMHUYECKHM (popmyliaM U
YPaBHEHHSAM XMMHMYECKHX pEaKUUd C HCIOIb30BaHUEM
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HCTOYHUKOB PA3HbIX TUIIOB, CAMOCTOSITEIBHO OCYILECTBIIAT
IIOMCK, AaHalIW3, CHCTEMAaTH3alUl0 M HHTEPIpETALIO
nH(bOpMAaLUU Pa3IMYHBIX BUJOB U (OPM IpEICTaBICHHUS;

- co3JaBaTh TEKCThl B Pa3IUYHBIX (opMmaTax C Y4eTOM
Ha3zHauyeHUs WHPOpPMAIMU U IETICBOU ayIWTOPHH, BHIOMpAs
ONTUMAJIbHYIO (POPMY IPEACTABICHUS U BU3yaIU3alUH;

- OLEHHUBATh JIOCTOBEPHOCTH, JIETHTUMHOCTh WH(pOpPMAINH,
€€ COOTBETCTBUE IPABOBBIM M  MOPAIBHO-3TUYECKUM
HOpMaMm;

- HUCNOJIB30BaTh  CpeACTBa  HMH(OPMAIMOHHBIX U
KOMMYHMKAIIMOHHBIX TEXHOJIOTMH B PEILIEHUN KOTHUTUBHBIX,
KOMMYHMKaTHUBHBIX M  OpPraHM3allMOHHBIX  3aJad C
coOmoneHneM  TpeOOBaHMKH  SPrOHOMHKH,  TEXHHKH
0€30I1aCHOCTH, TMTHMEHBI, PeCypcocOepekeH s, IPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

- BJIAZICTh HaBBIKAMU PACIIO3HABAHUSA U 3aLUThI
nHpopManuu, HHOOPMAITHOHHON 0€30IaCHOCTH JINYHOCTH;

- TOTOBHOCTb K CaMOpa3BUTHIO, CaMOCTOSITEIIBHOCTH M
CaMOOIIPE/IEIICHUIO;

-OBJIa/ICHHE HaBbIKaMU y4eOHO-HCCIIEI0BATENIBCKOM,
MPOEKTHOM M COIMATIbHOMN JIEATEIIbHOCTH;

OBnajgeHne yHHUBEpPCAJIbHBIMH KOMMYHHMKATHBHBIMH
ACHCTBUAMMU:

0) coBMecTHasi 1esiITeJIbHOCTb.

- MIOHUMAaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMaHAHON U
WH/IUBUYAJIbHOU paboThI;

- [pUHUMATh  LEIM  COBMECTHOM  JI€ATEIbHOCTH,
OpPraHM30BBIBaTH W KOOPJAMHUPOBATH [JEHCTBUS IO €€
JOCTH)KEHHIO: COCTAaBJATh IUIAH JEHUCTBUN, pacHpenessiTh
POJIH C Y4€TOM MHEHHUI Y4aCTHUKOB OOCYX/IaTh PE3y/IbTaThl
COBMECTHOH paboThI;

- KOOpPJMHHUPOBATH M BBINOJIHATH pabOTy B YCIOBHUAX
peayibHOTO, BUPTYaJIbHOTO u KOMOMHHUPOBAHHOTO
B3alMOJIEICTBHYS;

- OCYHICCTBJIATH IO3UTHUBHOE CTPATErMYECKOE IOBEICHUE B

(GU3NYEeCKUX BEIMYMH, XapaKTepU3YIOIIUX BEIIECTBa C
KOJIMYECTBEHHON CTOPOHBI: MacChl, 0Obema (HOpMaJabHBIE
YCIIOBHS) Ta30B, KOJHMYECTBA BEIIECTBA; HCIIOJIb30BATh

CHUCTEMHbIC XUMHUYECKHE 3HAaHUS JJs MPUHATHS pELICHUI B
KOHKPETHBIX  JKU3HEHHBIX  CHUTyalUsiX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM

- yMeTb IUIAHUpOBaTb U  BBIIOJHATH  XUMHMUYECKUU
AKCIIEPUMEHT (IIPEeBpAlICHHs] OPraHUYECKUX BEIIECTB IPH
HarpeBaHuy, IOJIyY€HUE STUJIEHA U U3YYEHUE €ro CBOWCTB,
KaueCTBEHHBIE PEAKIMU HA aJbJAETUAbI, KpaxMaj, YKCYCHYIO
KHUCJIOTY; JleHaTypalnusi O€lIKOB NpU HarpeBaHUM, IBETHBIC
peakiuu OENKOB, MPOBOAUTH pEaKLUUW HOHHOrO OOMeEHa,
ONpEAENATh Cpeay BOJHBIX pPacTBOPOB, Kaue€CTBEHHBIE
peakiuu Ha cynbhar-, kapOOHAT- M XJIOPHUI-aHHOHBI, Ha
KaTHUOH aMMOHMS; pellaTb IKCHEPUMEHTalbHBIE 3aJadyd II0
temam "Mertamuibel" u  "Hemertamiel"') B COOTBETCTBHH C
[paBWJIaMd TEXHUKU OE30MAaCHOCTH Mpu OOpalleHuu ¢
BelIECTBAMHU u 1a00paTOPHBIM 00opyaoBaHUEM;
MPEJICTaBIATh PE3YyNbTaThl XMMHYECKOTO JKCIEPUMEHTa B
dopme 3amucH ypaBHEHUH COOTBETCTBYIOIIUX peakuuil u
(GbopMyIHUpOBaTh BHIBOIBI HA OCHOBE ATUX PE3YJIbTATOB;

- yMeThb aHaIM3MpPOBATh XUMHUUYECKYI0 HH(OpMaIHIO,
MOJIyYa€MyI0 W3 pa3HbIX MCTOYHHUKOB (CpEACTB MacCOBOM
uHpopManuu, cetb IHTepHET U ApyTHe);

- BJAJETh OCHOBHBIMM METOJAaMH HAay4yHOTO I1O3HaHUS
BEIIECTB U XUMHUYECKUX SBJICHUH (HaOrofeHue, u3MepeHue,
AKCIIEPUMEHT, MOJIETTUPOBAHHUE);

- YMEThb NPOBOAMUTH pacyeTbl MO XUMHUYECKHM (QopMmyliaM U
YpaBHEHUSM XHMMHUYECKUX pEaKUUuil ¢ HCIOIb30BaHUEM
(GU3NYeCKUX BEJIMYMH, XapaKTepU3YIOIIUX BEIIeCTBa C
KOJIMUECTBEHHOW CTOPOHBI: Macchl, 0o0beMa (HOpMajbHBIE
yCIIOBUSI) Ta30B, KOJMYECTBA BELIECTBA; MHCIIOIb30BATh
CUCTEMHbIE XUMHUYECKHE 3HaHUS JJs MPUHATHS pElIeHUI B
KOHKDETHBIX  JKU3HEHHBIX  CHUTyalusX, CBA3aHHBIX C
BEIIECTBAMU U UX IPUMEHEHHEM
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pPa3NUYHBIX ~ CUTYyallUsIX, MPOSBISATH  TBOPYECTBO U
BOOOpakeHne, ObITh MHUIIMATHBHBIM

Osiaaaenue YHHBepPCAJbHBIMU pPeryasiTHBHBIMH
JeHCTBUSIMU:

) IPUHSATHE ce0sl M IPYrUX JK/Ieii:

- IPUHUMATh MOTUBBI M apryMeHTHl JOPYTHX JIOJCH Mpu
aHaJIN3€e PE3YJIbTATOB JIEATEIbHOCTH;

- MpU3HaBaTh CBOE MPaBO U MPaBO JPYrHX JIOAeH Ha
OIINOKHU;

- pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3ULIUU
JPYToro 4eaoBeKa;

- yMeThb IUIAaHUPOBaThb W  BBINOJHATH  XUMHUYECKUM
AKCIIEPUMEHT (IIPEeBpAIleHHs] OPraHWYECKUX BEILECTB IpU
HarpeBaHuM, IMOJyYEHUE STUJIEHA M HU3YyYEHUE €Tr0 CBOMCTB,
KaueCTBEHHbIE PEAKIMU HA ajJbJETUIbI, KpaxMaj, YKCYCHYIO
KHCIIOTY; JIeHaTypaius OEJIKOB NpU HArpEeBaHUM, IIBETHHIC
peakiuu O€NKOB, MPOBOAUTH pEaKLUUW HOHHOrO OOMeHa,
ONpeNeNsiTh Cpely BOJHBIX pPAcTBOPOB, KAaYECTBEHHBIC
peakuuu Ha cynbdar-, KapOOHAT- M XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHUS; pelaTh SKCIEPUMEHTAIbHBIC 3a7aud IO
temam "Mertamuibel" u  "Hemeramiel"') B COOTBETCTBUH C
MpaBUJIaMHd  TEXHUKH OE€30MaCHOCTH TIIPpU OOpalleHuu C
BEIIECTBAMHU u 1a00paTOPHBIM o0opynoBaHuEeM;
MPEACTABISIT PE3YJIbTaThl XUMHUUYECKOTO JKCIIEPUMEHTa B
dbopMe 3amucCH ypaBHEHUH COOTBETCTBYIOLIUX pEaKIUil U
(hopMyIUpOBaTh BHIBOJIBI HA OCHOBE ITHUX PE3YJIbTATOB

OK 7 CopgeiicTBOBaTh
COXPaHEHUIO
OKpY>Karollen cpeibl,
pecypcocOepekeHuto,
MIPUMEHATH 3HaHUS 00
M3MEHEHUH KIMaTa,
MIPUHIIUIIBI OEPEKINBOTO
MTPOM3BOJICTBA,
3pHEKTHBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIUsIX.

B 001acTH 3K0JI0rH4€CKOr0 BOCIIMTAHUA

- C(i)OpMI/IpOBaHHOCTb 9KOJIOTHUECKOU KYJbTYPHI,
ITIOHUMAaHHEC BJIMSTHU S COUaAJIbHO-O9KOHOMHNYCCKUX
IMpoLECCOB Ha COCTOSAHHUC HpHpOI[HOfI U COIMAJIbHOMI Cpcanl,

OCO3HaHME  MIOOAJTBHOIO  XapakTepa  HKOJOTHYECKUX
npobiuem;
- IUJAHUPOBaHWE M  OCYLIECTBIEHUE  JIEWCTBUH B

OKpY’Kalolllel cpeie Ha OCHOBE 3HAHMS 1€ YCTONYMBOrO
Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENpUATHE JEHUCTBUM, MPUHOCIIIMX BpEL
OKpY>Karolleu cpene;
- yMEHUE MPOTHO3UPOBATH HeOIaronpusiTHbIC

9KOJIOTUYECKHE ITOCIIEICTBUS MPEATPUHUMAEMBIX JEHCTBUM,
[IPEAOTBPALIATh UX;

- pacuMpeHue OIbITa
HaIIpaBJICHHOCTH;

- OBJIaJICHNE HABBIKAMH Y4e€OHO-HCCIIe10BATEIbCKON,
IIPOEKTHOM ¥ COLIUAIILHON JACATEIbHOCTH;

JACATCIIBHOCTH  OKOJI OTUYECKOM

- chopmupoBath [IPEICTABIICHUS: 0 XUMHYECKON
COCTaBJISIFOLLEH €CTECTBEHHOHAYYHON KapTUHBI MHpA, POJIH
XUMHUHU B TO3HAHUU SBICHUHM MPHUPOAbI, B (POPMHPOBAHUU
MBIIUICHUSI M KYJIbTYpbl JIMYHOCTH, €€ (YHKIHOHAIBHOM
IrPaMOTHOCTH, HEOOXOJMMOM NSl pelleHHs] NPaKTUYECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0pPOBBIO U IPUPOAHON CpelIE;

- YMeTh COOMI0IaTh MPaBMIIa SKOJOTHYECKH 11eJIeCO00pa3HOTO
MOBE/IEHNUA B OBITY M TPYAOBOH J€ATEIbHOCTH B LEAX
COXPAaHEHHUsI CBOETO 3JI0POBbS U OKPYXKAIOIIEH NPUPOIHOU
CpC}II)I; yT—II/ITBIBaTB OITACHOCTH BO3,ZICI>'ICTBPI5[ Ha JKHUBBIC
OpPraHu3Mbl  ONPEAEIECHHBIX BEIIECTB, MOHUMAs CMBICI
MOKa3aTelisi NpeAesIbHON T0MYCTUMON KOHIIEHTpAIUU




B pesynbraTe 0cBOEHUS AUCHUIUIMHBI CTYACHT JOJKEH 00J1a1aTh MPOPEeCcCUOHANIBHBIMU KOMIIETEHIUSMHU:
[1K 1.7. ObGecnieunBaTh BBISBICHUE, PACKPBITUE U PACCIIEOBAHNE MTPECTYIUICHUN U UHBIX MPABOHAPYIIEHUI B COOTBETCTBUHU C
npo(uIeM MOATOTOBKH.
1.4PexkoMeH1yeMOeKO0JIHYeCTBOYACOBHAOCBOCHHENIPOrPAMMbIIN CHUIIIUHbBI
MaxkcuManbHON yueOHON Harpy3ku oOydaromierocs /2 yaca, B TOM 4Hclie: 00s3aTeNbHONM ayIUTOPHON y4eOHOM
Harpy3Kku oOydaromerocsi _/2 Jaca.
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2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTIJIAHBI

2.1. O0beM yuyeOHOH TUCHUNIMHBI U BUIbI YUeOHOH padoThl

Bup yueOHol paGoThI Oovem
uacoe
MakcuMaibHasi yueOHasi HAarpy3Ka (Bcero) 72
Oo0s13aTesibHAs ayIMTOPHAA y4eOHasi Harpy3Ka (Bcero) 72
B ToMm uncie:
TeopeTnueckoe 00ydCHHE 34
JlaGopatopHble 3aHATHS 10
[IpakTHueckue 3aHATHUS 28
Hx Hux
IIpodeccuonaIbHO-OPUEHTHPOBAHHOE COJEPKAHME
TEOPETUUECKHE 3aHATHS 2
MPAKTUYECKUE 3aHATHUS 2

Ilpomerxncymounas ammecmayus (Ougpghepenyuposannsiii 3auem)
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2.2. TeMaTHYeCKHUil IUIaH U coJepxanne yueoHoii gucuumauabl OYIL.12 XUMUSA

HaumenoBaHue pa3jiesioB u
TeM

Conep:kanue y4yeOHOro MaTepuaJsa, J1ad0paTopHble U MPAKTHYECKUE PadoThl,
CaMOCTOSITe/IbHAS padoTa 00yUyarouuxcst

O0beM
4acoB

YpoBeHb
OCBOEHUS

Koasbl
KOMIIeTeHIHIiA,
¢opmupoBanu

10 KOTOPBIX
cnocodcTByeT
3J1eMEHT
NPOrpaMMBblI

2

Cemecmp 1

Pasznea 1. TeopeTnueckue ocHO

Bbl XMMHUH.

Tema 1.1. [lepuoamyeckuii

Coaep:xxanue yueOHOro MaTepuaJia

3aKoH u Tabmuna JI.1.

TeopeaneCKoe oﬁyqenne

MenneneeBa. CTpoeHue
aTOMOB XMUMHUYECKUX
JIEMEHTOB

Ilepnonnueckuit 3akoH u llepuogmyeckas cucremMa XUMHYECKUX dieMeHTOB J[.M.
MenneneeBa. CBsA3b NEpUOAMYECKOrO 3akoHa M Ilepmonnyeckoil cHCTEMBl XHMHUYECKUX
anemenToB J[.Ml. MenneneeBa ¢ coBpeMEHHON Te€Oopuel CTPOEHHUsSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHs CBOMCTB XMMHUECKHX 3JEMEHTOB M O00pa3yeMbIX MMH MPOCTBIX M CIOXKHBIX
BEUIECTB [0 TpynmnaM U TMepuojaM. 3HAu€HHUE IEepUOJUYECKOr0 3aKOHAa B Pa3BUTHUHU
HayKd. XMMHYECKHI 3JeMeHT. AToM. Sapo aroma, H30TONbI. DJIEKTPOHHas 000JOYKa.
DHepreTUyYecKre YpOBHH, TMOAYPOBHH. ATOMHBIE OpOWTamH, S-, p-, O- 3JIEMEHTHL
OCOOeHHOCTH paclipe/ieieHUs] JIEKTPOHOB 0 OpOMUTAlIsIM B aToMax 3JIEMEHTOB IEPBBIX
YEeTBIPEX NEPUOA0B. DIEKTPOHHAIKOH(PUTYPALIUSIATOMOB.

IIpakTyeckoe 3anaTue Nel

XapakTepucTUKa XUMHUUYECKUX JJIEMEHTOB B COOTBETCTBUU C IOJOKeHUEM llepuoamueckoit
cuctemsbl. [lpakTHyueckue 3amaHusi Ha YCTAHOBJIEHHWE CBSI3M MEXKIY CTPOCHUEM aTOMOB
XAMHYECKHUX AJIEMEHTOB U MEPUOJINYECKUM U3MEHEHUEM CBOMCTB XMMHUUYECKUX DJIEMEHTOB U
UX COCIMHEHUW B COOTBETCTBUU C MojokeHueM llepuoanueckoit cucteMsl. [J[eMoHCTparus
tabnun «[lepuonndeckas cucreMa xummudeckux snemenToB .M. MenneneeBay

OK 01

Tema 1.2. Ctpoenue

Conep:xaHue yueGHOroMaTepuasia

BellecTBa. XUMHUYECKas CBSI3b

Teopernueckoe o0yueHue

CtpoeHue BemiecTBa. XUMHUYECKas CBS3b. BUABl XUMHUYECKOW CBsI3M (KOBaJICHTHas
HETOJISIPHASI U TIOJISIPHAs, MOHHAs, MeTaJutndeckas). VIoHbI: KaTMOHBI U aHHOHBI. MeXxaHU3MBbl
0o0pa3oBaHUsl KOBAJICHTHON XWMHUYECKOW CBsI3W (OOMEHHBIM W JOHOPHO-AKIENTOPHBIN).
BonoponnasicBszb.

OK 01

Tema 1.3. BaleHTHOCTD.

Conep:xaHue yueOHOIro MaTepuasa

OK 01
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DJIEKTPOOTPULIATETHHOCTb.
CreneHb OKUCIICHHUS.

Teoperudeckoe o0yueHue

BanmenTHOCTS. SHGKTpOOTpI/IHaTeJ'IBHOCTB. CreneHb OKHCIICHHS.

IIpakTHyeckoe 3ansaTue Ne2

PeuieHne INpakTUKO-OPUEHTUPOBAHHBIX pPACYETHBIX 3aJaHUi. BuIbl XMMHYECKOW CBS3H
(KOBaJIeHTHasl HEIOJISIpHAs U IOJIAPHAsA, UOHHAs!, MeTaJulndyecKas). MexaHn3Mblo0pa3oBaHUs
KOBQJICHTHOM XMMHUYECKOM CBsI3M (OOMEHHBIN U IOHOPHO-aKIEITOPHBIN).

Tewma 1.4. Ilonstue o Coaep:xanue yueOHOIro MaTepHaJia OK 01
AUCIICPCHBIX CUCTEMAX. Teopernueckoe o0yuenue

BewiectBa MOJEKYJISIpHOTO W HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa

BEIIEeCTBA. THIBI KpHCTANIMUYECKUX pemeérok. M3yueHue wmozeneil KpucTalsIM4ecKux

peméroK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIA KpUcTaimyeckor pemérku. [lonsrue o

JMCIIEPCHBIX cucTeMax. VICTUHHBIE M KOJUIOWJHBIE pacTBOphL. MaccoBasi A0Sl BEIIEeCTBa B

pacTBope.

IpakTnyeckoe 3ansitue Ne3

Pemenne npakTUKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PacTBOPBI, UCIIOJIb3YEMBIE B

OBITOBOM M IPOU3BOACTBEHHON JEATENbHOCTH 4eJoBeKa. Pacuérel ¢ HCHOIb30BAHUEM

MOHSITHSI «MaccoBas J0JIs1 BEIIECTBAY.
Tema 1.5. Knaccuduxkanus, Copaepxxanue ydyeOHOro MaTepuasa OK 01

MK 1.7

HOMEHKJIaTypa U CTPOCHUE
HEOPraHWYECKUX BEILECTB.
THUIIBI XUMHAYECKUX PEaKLIUi

Teopernueckoe o0y4enue

Knaccugukanus HeopraHuyeckux coequHeHuil. HomMeHkaTypa HEOpraHM4eCKHUX BEILEeCTB.
['eHeTnyeckas CBsI3b HEOPraHMYECKHX BEIIECTB, NMPUHAMIEKAIUX K PA3JINYHBIM KiIaccaM.
Xumnueckass peakuus. Kiaccupukanuss XHMHYECKHX peakUuil B HEOpraHMYecKod U
OpraHMYeCKON XMMHMHM. 3aKOH COXpPaHEHMsI MacChl BEIECTB, 3aKOH COXpaHEHUs U
IIPEBPALICHMS] DHEPTUU IIPU XUMHUECKUX PEaKLUsX.

CkopocTh peakiuu, €€ 3aBUCHMOCTh OT paziIuYHbIX (akTopoB. OOpaTHMble peaKIHHU.
XuMmuueckoe paBHoBecHe. PaKTOPbI, BIMSAIOIINE HA COCTOSTHUE XMMUYECKOTO PAaBHOBECHS.
ITpuniun Jle Hlarense

JlabopaTopnasi paGora Ne 1

Paznoxxenue MEepoKCcua BOAOPOoaa B MIpUCYTCTBUU KaTaJIn3aTopa

IIpakTHyeckoe 3ansaTue Ned

[TpakTnueckas pabota: BnusHue paznuuHbix (aKTOpOB HA CKOPOCTh XUMHUECKON peaKIMH.

IIpakTnyeckoe 3ansitue NeS

Pacuérbl mo ypaBHEHHSM XHMHUYECKUX PEaKIUi, B TOM YHUCJIE TEPMOXHUMHUUYECKUE PACUETHI.

CocraBieHHe WOHHBIX ypaBHEHUH peakiuii. Peaknuum moHHOTO 0oOMeHa. Pacuérsl macchl
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BellecTBa UM 00bEMA ra3oB MO H3BECTHOMY KOJHYECTBY BEIECTBA, Macce WU O0BEMY
OJIHOTO W3 YYaCTBYIONIMX B pEaKIHUU BEMIECTB, pacdy€éThl Macchl (00BEMa, KOIMUYECTBA
BEIIECTBA) MPOAYKTOB PEaKIUH, €CJIN OJHO U3 BEUIECTB UMEET IIPUMECH.

Tema 1.6. Dnexrponurnyeckas (Coaep:kanue y4eOHOro MaTepuaJia 2 1 OK 01
NUCCOLIMAINASI U HOHHBIN TeopeTHueckoe oGydenHue OK 07
oOMeH

DnexTponuTHyecKas quccorpanus. CHbHbIC U caa0bie 37eKTposnThl. Cpea BOJIHBIX
pPacTBOPOB BELICCTB: KKCIasi, HEUTpalibHasl, IeJI0uHast. Peakiiuy noHHOTO 0OMeHa.
OKHUCIUTEEHO-BOCCTAHOBUTENIbHBIC peakinnu. CocTaBlIeHHE peakluii HOHHOTO OOMEHa
IMyTEM COCTABJICHHUA UX ITOJHBIX U COKPAIICHHBIX HOHHBIX ypaBHeHHfI. KucnorHo-ocHOBHEBIE
peakiuu. 3aaHusl Ha COCTABICHUCHOHHBIX PEaKIIMi

JlabopaTopHbIe3aHATHA 2 2

Jlaboparopnas pabota Ne 2. Onpenenenue cpepl pacTBOPOB BEIIECTB C TOMOIIbIO
YHUBEPCAIbHOI'O HHIAMKATOpa

IIpakTHyeckoe 3ansitue Ne6 2 2

CocraBneHue peakliuii HFOHHOro 0OMeHa IMyTeM COCTaBJICHUS X MOJIHBIX U COKPALIEHHBIX
MOHHBIX YPaBHEHUHN. 3aJaHMs HA COCTABJICHUE NOHHBIX PEAKIIH.

Pa3nen 2. Heopranndeckast Xumus.

Tema 2.1. dusuxko- Copaepxxanue y4yeOHOTro MaTepuasa OK 01
XUMHYECKHE CBOMCTBA TeopeTquCKoe Oﬁyqe]{“e 2 1 OK 07
HeMeTaJ10B. DU3HKO-
XUMHYECKHUE CBOWCTBA
METaJlIOB.

Hewmeramnsl. [Tonoxenue HemeramioB B [lepuoanueckoil cucreMe XUMUUECKUX 3JIEMEHTOB
J.. MenneneeBa u 0COOEHHOCTH CTPOCHUSI aTOMOB. PU3MUECKUE CBOMCTBA

HEMETAJIOB. AJTOTPOTNHS HEMETAIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yrieposa).

XVMHYECKUE CBOWCTBA BKHEHIIINX HEMETAJNIOB (TAIOT€HOB, Cephl, a30Ta, Gocdopa,
yriaepoja v KpeMHUS) U UX COeAMHEHUN (OKCHI0B, KUCIOPOICOAEPKAIIUX KUCIOT,
BOJIOPOJHBIX coeArHeHul). [[puMeHeHe BaXKHEHIIINX HEMETAIIOB U UX COeTMHEHUH.
N3yuenune komwiekimu 00pas3noB HemeTayioB. Metaiisl. [lonokeHne MeTasioB B
[Tepuonuueckoii cucteme xumuueckux anemeHToB .M. Menneneea. OcobeHHOCTH
CTPOEHHS SJIEKTPOHHBIX 000JI04€K aTOMOB MeTaiioB. OOue Gpuzndyeckue cBOMNCTBa
MeTauioB. CIuiaBbl METAIJIOB. DJIEKTPOXUMUYECKHUM psAJl HAIPSHKEHUH METaIIOB.
XUMHUYECKUE CBOMCTBA BAKHEUIIINX METAIUIOB (HATPUid, KU, KaJIbIIUA, MarHuu,
ATIOMUHHM, LIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHEHHI. KAUeCTBEHHbIE PEAKI[MU Ha
KaTHOHBI MeTaJjIoB. O0IIKe criocoOb! Moay4YeHHs MeTauioB. [IpruMenenue MeTamioB B ObITY
Y TexHUKe. M3ydeHne Komuiekuuu «MeTaibl U CIUIaBbl»)
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IIpakTnyeckoe 3ansitue Ne7

:‘)KCHepI/IMCHTaHBHOB pE€IICHUEC 3a1a4 110 TEME «HemeTammbly.

IIpakTnyeckoe 3ansitue Ne§

DKCIepuMEHTaIbHOE pelIeHUE 3a1a4 10 TeMe «MeTalbi.

JlaGoparopHasi pabdora

JlabopaTtopnast pabota Ne 3. B3aumoeiicTBue rUAPOKCHIA ATFOMUHUS C pAaCTBOPaMHU KUCIOT
Y IEJIOYEH.

Pa3nea 3. Teopernueckue OCHOBbI OPraHUUYECKON XUMUHU.

Tema 3.1. OcHOBHEBIE TOHATHS
XMUMHUHU BBICOKOMOJIEKYJISIPHBIX
coennHenuil. [Ipenmer,
KJIaCCHU(UKALUS, CTPOCHHE U
HOMCHKJIATYpa OPraHHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

TeopeaneCKoe oﬁyqelme

OcHOBHbIE MOHATHS XMMHMHM BBICOKOMOJIEKYJIIDHBIX COEIMHEHUN: MOHOMEp, IIOJUMED,
CTPYKTYPHOE  3BEHO, CTENEHb IOJMMEpPU3ALUM, CpPeAHsAsd  MOJEKyJspHas  Macca.
BeicokomonekynspHble coequHeHuss. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COGI[I/IHGHI/Iﬁ - MoJIMMEpH3alua U IMOJUKOHACHCAI M.

O3HakomiieHHe ¢ 00pa3lamMu IPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IUIACTMACC, KAy4yKOB.
Hpe]lMeT OpFﬁHH‘IGCKOfI XUMUU: €€ BO3HMKHOBCHHUEC, PAa3BUTHC W 3HAYCHUC B IIOJYUCHUH
HOBBIX BEIECTB M MaTepualoB. Teopus CTpOEHUs OpraHudeckux coenuHeHun A.M.
bytnepoBa, e€ ocHoBHbIe moJOKeHUSA. CTPYKTypHbIE (OPMYJbl OpPraHUYECKHX BEIIECTB.
['omomorus, n3oMepus. XUMHUYECKasl CBSI3b B OPTaHUYECKUX COEAMHEHUAX - OJAMHAPHBIE U
KpaTHBIC CBA3H.

[IpencraBienne o kiaccu(UKalMK OpraHUYECKUX BemlecTB. HoMeHKIaTypa opraHMYecKHX
COEIMHEHUH (cucTeMaTHyeckas) M TpPUBMAJIbHBIE HA3BAHMS Ba)KHEUIIMX IpelCcTaBUTENEH
KJIACCOB OpraHMYecKuX BelecTB. O3HaKOMIIEHHE ¢ O0pas3llaMd OpraHMYEeCKHX BEIECTB U
MaTepuajgaMH Ha UX OCHOBE

OK 01

Tema 3.2.
VYreBo10po/ibl. AJIKaHbI.
AJKeHbl. AJIKagueHbl.

Conep:kaHue y4eGHOr0 MaTepuasa

Teopernueckoe o0y4enue

YTri1eBoAOpoabl. AJKaHbBl: COCTaB U CTPOEHUE, TOMOJIOTMYECKMH psa. MeraH u JTaH -
pocTeilliie NPeICTaBUTENN allkaHOB: (U3MUYECKHEe U XUMHUYECKHEe CBOMCTBA (peakuuu
3aMeIIeHus] U TOPEHHUs ), HaX0XKJIEHHE B IPUPOJE, MOITyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTMUECKUN psii. DTUIEH W MPONWIEH - MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (PU3UYECKHE M XUMHUECKHE CBOMCTBa (peakuuu THIPUPOBAHUS,
raJlOreHUPOBAHUS, TUAPATALMH, OKUCIICHHS U IOJIMMEpU3aluN ), TOJyYeHHE U IPUMEHEHHE.
Ankanuensl: OyranueH-1,3 u metwiOyraaueH-1,3: cTpoeHHe, BaXKHEHWIINE XUMHUYECKUE
CBOMcTBA (peakuus noaumepusanun). [losyueHre CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

OK 07
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Hamnucanue pedepara u mpe3eHTaIuy 0 TeMe: Y TIEBOAOPOIbI

2 cemecmp

Tema 3.3. VYrueBomoponasl. Coaep:kaHue y4eOHOr0 MaTepuasia OK 07
AJNKUHBL. APCHBI. Teopernyeckoe o0yuenue 1K 1.7

AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOEHUS, TOMOJIOTUYECKHI psll. ALIETUJICH - MPOCTEHIIHIA

NPECTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (U3NUYECKUE U XUMHUYECKUE CBOMCTBA (peaKkuuu

CUAPUPOBAHUS, TAJIOTEHUPOBAHUS, TUAPATAIIUU, TOPEHUS ), TOyYeHHUE U TIPUMEHEHUE.

Apenbl. benson: cocraB, crpoeHue, (U3MUYECKHE M XUMHUYECKHE CBOMCTBa (peakiuu

raJIOTEHUPOBAHUST W HUTPOBAHMSI), MOJNyY€HHE U TpPUMEHEHHE. TOKCHMYHOCTH apeHOB.

['eneTnyeckas cBsI3b MEXAY YIJIEBOJOPOIaMU, IPUHAUIEKAIIUMHU K Pa3IMUHbIM KJlaccaM.

IIpakTyeckue 3anaTHA Ne9

DKCHepUMEHTAIbHBIE METOJbl HM3yYEHHUS BEIIECTB W HX MPEBPALCHUI: MOAETUPOBAaHUE

MOJIEKYJI OPTaHHMYECKUX BEIIECTB, HAOIIOJCHUE M OMHCAHUE JIEMOHCTPAIIIOHHBIX OMBITOB IO

MPEBpAICHUIO OPraHUYeCKNX BEIIECTB MpPH HarpeBaHud (IUIaBiCHHE, OOYyIJIMBaHHE H

FOpEHUE).

IIpakTyeckoe 3ansaTue Nel0

O3zHakomieHHe c¢ oOpa3lamMH IUIACTMAcC, KayudyKOB W PE3UHBI, MOJEIMPOBAHHUE MOJEKYJ

YIIIE€BOIOPOAOB U TaJOTEHONPOU3BOIHBIX.

JlabopaTopHbIe 3aHATHS

JlaGopatopHas pabota Ne 4. [TosnyueHue sTUiIeHa U U3yYEHHUE €r0 CBOMCTB.

IIpakTnyeckoe 3ansitue Nell

PacuérHble 3amaun. BerumcneHuss mo ypaBHEHHIO XHMHYECKOM peakiuu (Macchl, 00bEMa,

KOJIMUECTBA MCXOAHOIO BELIECTBA WJIM MPOJAYKTAa peaklUu MO H3BECTHBIM Macce, 00bEMY,

KOJINYECTBY OJIHOTO U3 UCXO/HBIX BEILECTB UM MPOAYKTOB PEAKIIH).
Tewma 3.4. Ilpuponnsie Teoperuueckoe o0yueHue OK 07
MCTOIHUKA YITICBOMOPONOB. | [TpupogHble MCTOYHUKU YIJIEBOJOPOAOB. IIPUPOAHBIA a3 W MOMYyTHbIE HE(TSIHBIE Ta3bl.

Hedpte u e€ mnpoucxoxnenue. CrnocoObl mnepepalOTKH HedTU: MEeperoHka, KpeKHHT

(TepMHUYECKHA, KaTaTUTUIECKHiA ), Tuponu3. [IpoaykTel mepepaboTku HEPTH, UX TPUMEHEHUE

B IIPOMBINIJIEHHOCTH U B ObITYy. KaMeHHBIN yroib ¥ NpOAYKTHI €ro MepepadoTKH.

IIpakTnyeckoe 3ansaTHe Nel2

O3HakomieHue ¢ oopasuamu kojutekuu «Hedte» u «YTomby»
Tema 3.5. Copnepxxanue y4yeOHOro MmarepuaJia OK 07
Kucnopozconeprxanue Teoperuueckoe o0yueHue
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OpraHUYECKUE COSTUHEHMUSI.
Cruptel. enon. Anbaerusl u
KETOHBI.

Kucnoponconepxamue OpraHn4ecKue COeAMHECHHUS.

[IpenenpHBIe OJHOATOMHBIE CHHUPTHL. METaHON W O3TAaHOJN: CTpPOCHHE, (HU3UYECKUE H
XMMHUYECKHE CBOMCTBA (PEAKIIMM C aKTUBHBIMM METaJlJIaMU, FaJIor€HOBOIOPOIaMH, TOPEHHE),
IIpUMeHeHne. BonopoaHble CBSA3M MEXIAy MOJIEKYJIaMHM CHUAPTOB. /[leficTBHe MeTaHONa U
9TaHOJIa HA OPraHU3M 4eJIOBEKa.

MHOroaTOMHBIE  CHHUPTHl. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYECKue |
XMMHUYECKHE CBOMCTBA (B3auMOJECHCTBIE CO MIETOYHBIMU METAlJIaMU, Ka4eCTBEHHAs peaKIus
Ha MHOroaTOMHbIe cnupThl). [lelicTBue Ha opranu3Mm uesioBeka. [IpumeHeHue rauiepuHa u
STUJICHIJIMKOJIA.

@DeHOoII: CTPOCHHE MOJICKYJIBI, (DU3MYECKHEe U XUMHUYECKUE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue penomna.

Anpaeruasl. @opmanbaerul, aleTanbAeru/: CTpoeHue, (pU3nYecKrue 1 XUMUYECKHE CBOMCTBA
(peakMM OKHMCIIEHUSI M BOCCTAHOBJIEHHUS, KAaueCTBEHHbIE pPEAKIMM), [OIy4YeHUE U
IIPUMEHEHNE. IPUMEHEHUE.

Tema 3.6.
Kucnoponconepxariue
OpPraHn4€CKUeC COCAUHCHM.
KapOoHoBbIE KUCTTOTHI.
Crnoxuble 3¢upsbl. Kupsi.

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

OnHOOCHOBHBIE TIpelebHbIe KapOOHOBbIE KHUCJIOTHL. MypaBbUHasT M YKCycCHas
KHCJIOTBI: CTPOCHHUE, (PU3MYECKHe M XMMHUYECKHE CBOMCTBa (CBOWCTBa, oOuIue s
KJlacca KHMCJIOT, peakuus 3TepuuKaiim), nojlyuyeHue u npumeHenue. CreapuHoBas u
OJIEMHOBAsi KHMCJIOTHI KaK IMPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MbuUia Kak
COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JeiCcTBUE.

Crnoxuble 3Qupbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHCIOT. ['MAPOIU3 CHOXKHBIX
a¢upoB. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornyeckas poib )KHPOB.

IIpakTuyeckoe 3ansaTHe Nel3

[TpakTrdeckass pabota: ['opeHre CIMPTOB, KAUECTBEHHBIC PEAKIIMM OJHOATOMHBIX CITHPTOB
(oxkucnenue »staHona okcugoM wmeau(Il)), MHOroaroMHBIX CHUPTOB (B3aUMOJEHCTBUE
rmnepuHa ¢ ruapokcugom Meau(Il)), ampaerugoB (OKHCIEHHE aMMHAYHBIM PAacTBOPOM
okcupa cepeodpa(l) u ruapoxcumom meau(Il).

JlabopaTopnasi padora

JlaGopatopHas pabota Ne 5. CBolicTBa pacTBOpa yKCYCHOM KHUCIIOTBHI.

OK 07

Tema 3.7. YrieBoapl: cocTas,
KJaccu(uKanus yrieBoJ10B

Coaep:xanue yueOHOro MaTepuaJia

Teopernueckoe o0yueHue

VYrneBonpl: cocTaB, KiaccuUKAIMA YrJIeBOI0B (MOHO-, AU- U TOJHMcaxapuisl). [ oko3a -
NPOCTEUIINKA MOHOCAaXapua: 0COOEHHOCTH CTPOCHHSI MOJIEKYJIbI, (PU3UUECKUE U XUMHUYECKHE

OK 07
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cBoMcTBa (B3auMmozeiicTBue ¢ rumpokcuaom meau(Il), okucienne amMMUadyHBIM PAcTBOPOM
okcuna cepebpa(l), BoccTaHoBieHHE, OpOXKEHHE TJIOKO3bl), HAXOXXICHHWE B TPHUPOJE,
npuMeHeHue, Ouonoruueckas poiib. @orocunre3. Dpykro3a Kak H30Mep TIIFOKO3HI.

Kpaxman u nemmonosa kKak HpupojaHble moiauMepbl. CTpoeHue Kpaxmana U LEJUTIOJIO03bI.
Odusnyueckue W XMUMHYECKHE CBOHCTBA Kpaxmaia (THIPOJIM3, KAueCTBEHHAsh PEaKIHs C
noaoM). BiaumoneiictBue kpaxmana ¢ MOAOM. BBIUHCIEHHS MO ypaBHEHUIO XUMHYECKOM
peaknuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA MM IMPOJIYKTa PEAKIUHU IO
HU3BCCTHBIM Macce, O6’béMy, KOJMYCCTBY OJHOI'0 M3 HCXOJHBIX BCHICCTB HJIKM IPOAYKTOB
pEaKIINH).

Tema 3.8. Azorconepxamue |(Coaep:kanue yueOHOro MaTrepualia OK 07
OPTaHIYECKUE COCAMHEHUA.  (Tegpernyeckoe 0ByUeHHe
AMUHOKHUCTOTHL. benku.
AMUHOKHUCIOTH Kak aM(oTepHble opraHndeckue coenuHeHus. dusnueckne U XUMUYECKHE
BricokomounekynsipHbie .
CBOICTBa aMUHOKHUCIIOT (Ha NpuMepe IIuiuHa). buonmormyeckoe 3HaueHHE aMUHOKHCIIOT.
COEJIMHEHMUS.
Ilentunel.
benku kak mnpupoaHbIE BBICOKOMOJEKYJSIpHBbIC coeAuHeHus. llepBuyHasi, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OelkoB. XMUMHYECKHE CBOMCTBa OENKOB: THIPOJH3, JACHATypalus,
KaueCTBCHHbIC peaknuu Ha Oenku. OCHOBHBIC IOHSATHS XUMHU BBICOKOMOJIEKYIISIPHBIX
COEIMHEHUI: MOHOMEp, MOJIUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUHU, CPEIHSSA
MoJieKyJisipHass macca. OCHOBHBIE METOJbI CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUM -
MOJIMMEPU3ALUs U MTOJMKOHICHCALNS. DKCIIEPUMEHTAJIbHBIE METObl U3YUEHHS BEIIECTB U UX
MIpEBpAICHHI: HAOII0IEHNE U ONTUCAHUE IEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpaIlUs OCIKOB
MIPY HarpeBaHUU, [IBETHBIE PEAKIIUU OEIIKOB.
IIpo¢eccnonaIbLHO-OPHEHTUPOBAHHOE COAEPKAHUE
Paspnen 4. Xumus u Ku3Hb
Conep:xxanue yueOHOro MaTepuaJia OK 01
OK 07

Tema 4.1 Xumus v Ku3Hb

Teopernueckoe o0yueHue

Xumus ¥ ku3Hb. Pollb XUMUM B 00€CTI€UeHNN YKOJIOTUYECKON, DHEPTETHICCKON ¥ MHIIEBON
0e30MacHOCTH, Pa3BUTUM MEAUIHMHBI. [IOHATHE O HAyYHBIX METOJax IMO3HAHUS BEIIECTB U
XAMHYECKHUX PEaKIUM.

[TpencraBienuss 00 00X HAYYHBIX MPHUHIIMIAX MPOMBIIUICHHOTO MONYUYEHUS BaKHEHIIINX
BCIIIECTB.

UenoBek B MUpE BEIIECTB M MAaTEPUANIOB: BAXHEWILHWE CTPOUTENIBHBIE MaTEpHUabl,
KOHCTPYKIIMOHHBIE MaTepHuaibl, KPaCKH, CTEKJIO, KEpaMUKa, MAaTepUAIIbl JJI DJIEKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEpAIbHBIC yI0OpEHMUS.

XuMUS U 370pOBbE YEJIOBEKA: MPaBUJIa UCTIOIb30BAHMS JICKAPCTBEHHBIX MpenapaTos,
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mpaBuiia 6€30MacCHOT0 UCIOIb30BaHMs MPenapaToB OBITOBOM XUMHUU B TOBCEITHEBHOI JKHU3HHU.

Hanucanue pedepara u npe3eHTanuu no teme: XUMHs U KU3Hb.

IIpakTnyeckoe 3ansitue Nel4

[TpaBuia SKOIOTHYECKH 11eJIeCO00Pa3HOTO MOBEICHUS B OBITY U TPYI0BOM
JESATENBHOCTHU B LEJSIX COXPAHEHUS CBOETO 370POBbS M OKPYKAIOIIEH MPUPOIHOM
cpenabl

IIpomeskyTouHas arrectaums mo aucuuiinae (nugdepeHUPoOBaHHbINA 3a4eT)

Bcero

72

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMS y4eOHOr0 MaTepualla UCIOJIb3YIOTCs clelyrolue 0003HaueHus Ha BIOOP:
1. — 03HaKOMUTENHHBIHN (TOBTOPEHHE PaHee H3yYCHHBIX 00BEKTOB, CBOICTB);

2. — PENPOAYKTUBHBIN (BBITIOIHEHUE JIEATSILHOCTH 110 00pa3Iy, HHCTPYKIIUH WJIH MOJT PYKOBOJCTBOM)
3. — TPOAYKTHUBHBIN (MIaHUpOBaHUE u CaMOCTOSITEIILHOE BBINIOJIHEHUE JIESITEILHOCTH, PEIIICHUE
KOHTPOJIbHBIE pa0OThI, CAMOCTOSITENIbHBIE pab0oTa, KypCOBbIe PaOOTHI (IIPOCKTHI))
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3. YCJIOBUSA PEAJIM3ALMU TPOT'PAMMBI IUCLHUIIJIMHBI
3.1. Tpe6oBaHUSI K MUHUMAJILHOMY MaTepPHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0
Peanmzamuss mporpaMmbl  JUCIUIUIMHBI  TpeOyeT Hamuumsi y4eOHOTO  KaOuHeTa
HH(pOpPMATHKH.
O6opynoBanue yueOHOro kKabUHeTa:
- TOCAI0YHBIE MECTA MO0 KOJUYECTBY 00yUYaIONTUXCS;
- pabodee MecTo MperoaBaTelis;
- MapKepHasl I0CKa;
- yueOHO-METOIMYECKOE 00ECTICUECHNUE.
TexHuyeckue cpeacTBa 00yUCHHUS:
- JIOKaJIbHasi KOMIIBIOTEPHAsI CETh U Tio0anbHast ceTh HTepHeT;
- YIIbTUMEINA TIPOCKTOP
- UIHTEpaKTUBHAs JOCKa/TIaHEeNb/IKpaH

3.2. UudopmanuonHoe odecnevyeHue 00ydeHus

Ilepeuyensn pPeKOMeHyeMBbIX Y4eOHBIX U31AHUI, HuTepHeT-pecypcos,
JAOTOJIHUTEJIbHOM JINTEePaTyphbl

OCHOBHbBIE HCTOYHHUKMU:

1. ["a6puensn, O. C. Xumus. ba3osiit ypoBens. 10 knacc : yueOnuk / O. C. ['aGpuensH.
- 5-e m3x., nepepaboranHoe - MockBa : M3gatensctBo "lIpocBemenue”, 2022. - 192 c. -
ISBN 978-5-09-099538-2. - Tekct : AIEKTPOHHBII. - URL:

https://znanium.com/catalog/product/1928190 (mara ooOpamenus: 05.04.2024). — Pexum
JOCTYTIA: IO TIOJIITUCKE.

2. ["abpuensn, O. C. Xumus. bazosbiii ypoBeHsb. 11 kiace : yue6nuk / O. C. ['abpuensa.
- 8-¢ u31., crepeotrnHOE - MockBa : 3marensctBo "[IpocBemenue", 2022. - 224 c. - ISBN
978-5-09-099539-9. - TekcT : anexTpoHHbIA. - URL:
https://znanium.com/catalog/product/1928221 (nara o6pamenus: 05.04.2024). — Pexxum
JOCTYTIA: IO TIOJIITUCKE.

3. boromonoga, 1. B. Heopranudeckas xumus : yue6Hoe nocooue / M. B. boromosnosa. -
Mocksa : UHOPA-M, 2021. - 336 c. : un. - (ITPO®Uns). - ISBN 978-5-98281-187-5. -
Texcr : oanexrponnbii. - URL: https://znanium.com/catalog/product/1362442 (nata
obpamenus: 05.04.2024). — Pexxum toctyna: 1o MoAImICKe.

4, JleBunikuii, M. M. KapnaBan mosiekyi: Xumusi HeoObr4Has u 3a06aBHas / M. M.
JleBunikuii. - Mocksa : Anbniuaa HOH-¢ukiH, 2019. - 542 c. - ISBN 978-5-00139-101-2. -
TekcT : anexTponHsiid. - URL: https://znanium.com/catalog/product/1078455 (nara
obpamenus: 05.04.2024). — Pexxum Jtoctyna: 1o moAnucKe.
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4. KOHTPOJIb 1 OHEHKA PE3YJBbTATOB OCBOEHUSA JUCIUIIVINH

KOHTposib U OlLleHKa pe3ynbTaTOB OOYYEHHS! OCYIIECTBIISIETCA MPENOAABaTEIEM B
IpoIecce MPOBEACHUS MPAKTUUECKUX 3aHATHH U J1aOOpaTOpHBIX paboT, TECTUPOBAHUSA, a
TaKK€  BBIMOJHEHHUS  OOyYalOIIMMHCS ~ WHAUBUIYAIbHBIX  3aJaHUM,  MPOEKTOB,
uccienoBaHuii. Pe3ynbraTtel 00ydeHUs] OnmpenessioT, yTo oOydaromuecs AODKHBI 3HATh,
MOHUMATh U JICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIIUTUIMHBI.

KoHTposib U olleHKa pe3yJabTaTOB OCBOEHHUSI 00111€00pa30BaTeIbHON JTUCIUTIIMHBI
PacKpBIBAIOTCS Yepe3 AMCHMILUIMHAPHBIE (IIPEeAMETHbIC) pe3yJbTaThl, HAINpaBJICHHbIC Ha
dbopmupoBaHre 0OOMMX U MPOGEeCCUOHATBHBIX KOMIETCHIIMM MO pa3jiesiaM U TeMam
coJiepkaHusl yueOHOTO MaTepHala.

Oo6masi/mpogeccuoHanbHASA Pa3zpgen/Tema THun oeHoOYHBIX
KOMIIeTEeHLUSA MeponpusTHii
Tema 1.1-1.6, Tema 3.1,3.3,, Tema TecTupoBanue
OK 01 4.1 BrlmmonnHeHHE TPaKTHYECKUX
3aJlaHui
OK 07 Tema 1.6, 2.1, Tema 3.2 - 3.8 TecTupoBanue
Tema 4.1 BelnmonnHeHNE NPaKTUYECKUX
3alaHUN
Tema 3.3 TectupoBanwue
K 1.7 BrlmonnHeHHE TPaKTHYECKUX
3aaHui
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