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1. TACITOPT PABOYEHM ITPOI'PAMMBI YYEFHOT O ITIPEIMETA
XUMUs

1.1 OOaacTh NpUMeHeHHsI MPOrPaAMMBbI
Peanuzanus cpegnero obmero oopaszoanus B npenenax OII CITO mo mporpamme
IIOATOTOBKY  CIIEIIMAJIMCTOB CpEeOHEro 3BeHa Imo crnenuanbHocTH «15.02.10
MexarpoHuka 1 MoOwiIbHasE poOoToTexHukay B coorBeTcTBUU ¢ PI'OC CIIO mo
cnenuaiabHOCTH «15.02.10 MexarpoHuka 1 MOOMIIbHAsE pOOOTOTEXHUKAY», C YUETOM
tpeboBanniit ®I'OC cpeanero obmero oOpazoBaHus, YTBEPKICHHOTO MPUKA30M
MunoOpnayku Poccum ot 17.05.2012 Ne 413 u denepanpHoii 0Opa3oBaTesibHOM
IIpOrpaMMBbl, YTBEPKICHHON ITpukazoM Munnpocsenienus Poccun ot 23.11.2022r
NelO14.

1.2 O6mas xapakTepucTHKa Y4eOHOr0 npeaMera XuMus

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUrpaeT 0coOyl poiib B
COBPEMEHHOM IMBUJIM3AlUM, B CO3JaHUM HOBOW 0a3bl MaTepHAIbHOW KyJIbTYPBHI.
TecHO B3aMMOAEHCTBYS C JAPYTMMHM €CTECTBEHHBIMM HAayKaMH, XHMHs CTaja
HEOTHEMJIEMOI YacThI0O MUPOBOU KYJIBbTYpbl, HEOOXOAUMBIM YCIIOBUEM YCIEIIHOTO
TPya M JKA3HU Kaxjoro uiaeHa oOmectBa. CoBpeMEHHass XMMHS KaK Hayka
co3ujareiibHasg, KaK HayKa BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pEeLICHUE
100anbHBIX NPOOJIIEM YCTOMYMBOIO pa3BUTHSl YEIOBEUECTBA — CBHIPHEBOM,
AHEPreTUYECKOM, MUILEBOM, SKOJIOTMYECKOW OE€30MaCHOCTH M OXPaHbI 3J0POBBS.

B coorBercTBUM € OOIIMMM LEISIMU W NPUHLMIIAMH CPEIHEro OoOIIero
obOpazoBanus cojepkanue npeamera «Xumus» (10—11 kmaccel, 0a30BbIN ypOBEHb
U3YYEHHs) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYJIBTYPHYIO MOJITOTOBKY
oOyyaromuxcsi, HEOOXOAMMYI0 MM JUJIi  BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHUS B JKHW3Hb COLMYMA, MPOIOJKCHUS
o0pa3oBaHus B Pa3IMYHBIX 001aCTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTraBisiiolmiMMH  NpeAMETa «XUMUS» SBISIIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOmas W HeopraHWYECKas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJZI€p>KaHUsl KOTOPBIX SIBISIOTCS OCHOBBI 0A30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOW XMMHHU (C BKJIIOYEHUEM 3HAHUU U3 OOIIEH XUMUH) U
OPraHUYECKON XHUMUH.

[lon HOBBIM yINIOM 3peHHs B THpeaMeTre «XuMus» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs UW3Y4YEHHBIH Ha YPOBHE OCHOBHOTO 001ero oOpa3oBaHuUs
TEOPETUYECKUI MaTepuall U (PAKTOJOTMYECKHE CBEACHHUS O BEIIeCTBaX U
XAMUYECKOU pEaKInH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BEUIECTBAX, MX COCTaBE, CTPOCHUH,
CBOMCTBaX M MPUMEHEHUH, & TAKKE O XUMUYECKUX PEAKIUAX, UX CYUIHOCTU H
3aKOHOMEpPHOCTAX MNpPOTEKaHusi JonoyiHsgerca B Kypcax 10 um 11 kiaccos
DIIEMEHTAMH COJCPKAHUS, UMEIOUIMMHU KYJIbTYPOJOTMUYECKHIT W MPUKIIAIHON
Xapakrep.

1.3. lesnu n3y4enus yueOHOro npeamera XuMusi

['maBHBIMU 1IEASIMU U3yYEeHUA TIpeaMeTa «XuMus» Ha 0a30BoM ypoBHe (10-11
KJI.) SIBIISIFOTCSL:



1. ¢dopMupoBaHue CHUCTEMbl XHMHYECKHMX 3HAHHH KaK BaKHEHIIICH
COCTaBJISIOLIECH €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA, B OCHOBE KOTOPOW JIeKAT
KITFOYEBBIC TIOHATHS, (YHIAaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHUMHH, OCBOCHHE
S3bIKa HAyKHd, YCBOCHHUE M TOHUMAHHWE CYIIHOCTH JOCTYIHBIX 0000meHni
MHUPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHME C HCTOPHEN HX pa3BUTUSA U
CTaHOBJICHHS;

2. (oopMupoBaHUE U Pa3BUTHE MPEACTABICHUM O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB U XUMHYECKUX PEaKIHUM, HEOOXOMUMBIX [JIi MPUOOpPETEeHUs] YMEHUI
OPUEHTUPOBATHCS B MUPE BELIECTB M XUMHYECKHUX SIBJICHUH, UMEIOIIUX MECTO B
IpUPOJIE, B MIPAKTUUECKON M MOBCEIHEBHOM KU3HU;

3. pa3BUTHE YMEHUN U CIOCOOOB JESITEIHOCTH, CBI3aHHBIX C HAOIIONEHUEM
U 00BSICHEHHEM XMMHYECKOTO 3KCIIEPUMEHTA, COONMIOIEHUEM TIPaBUIJI O€30MacHOTOo
oOparlieHus ¢ BelecTBaMu.

4. apgantaiys oOy4aromuXcs K yCIOBUSAM TUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
dbopMuUpoBaHME  MHTEIUICKTYyallbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPHHITHIO TPaMOTHBIX
pelIeHr B KOHKPETHBIX dKU3HEHHBIX CUTYaIUSX, CBA3aHHBIX C BEIIECTBAMU U UX
IPUMEHEHUEM;

5. ¢dopmupoBaHue y O0Oy4YarOUIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMIETEHIIUM), HUMEIOIIMUX YHUBEPCAIbHOE 3HAYCHUE [JIs PA3IUYHBIX BHUJOB
JEeSATENbHOCTH: pelIeHusl mpobiieM, MoucKa, aHaau3za U o0paboTKu MH(pOpMaIUH,
HEOOXOIMMBIX Il TPUOOPETEHHs] OMbITa JAESTENIbHOCTH, KOTOpas 3aHUMAeT
BaYKHOE MECTO B IMO3HAHUM XMMHUHU, a TAKXKE JJI OUEHKH C MO3UIIMIA SKOJIOTHYECKON
0€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX MPOIECCOB Ha
OpraHH3M YEJIOBEKA U MIPUPOJHYIO CPELY;

6. pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, NUHTEIUIEKTYaJIbHBIX U TBOPYECKHUX
criocoOHOCTeN 00yYaroIUXCsl: CIIOCOOHOCTH CaMOCTOATEILHO MPUOOPETATh HOBBIC
3HAHMS 110 XUMUU B COOTBETCTBUU C KU3HCHHBIMU MOTPEOHOCTSIMHU, UCTIOIH30BATh
COBpEeMEHHBIC WH(OPMAIIMOHHBIE TEXHOJOTUM JUIs TOMCKA U aHalln3a Y4eOHOU |
HAYYHOTIOMY/ISIPHOU WH(OPMAITUN XUMHYECKOTO COJIEPIKAHMSI;

7. QopmupoBaHHME W pa3BUTHE Yy OOYYAIOMIMXCS AacCOMATHUBHOTO U
JIOTUYECKOTO0 MBIIUICHHS, HAOIIONaTeNbHOCTH, COOPAHHOCTH, AKKYyPaTHOCTH,
KOTOpbIE 0COOCHHO HEOOXOIMMBbI, B YaCTHOCTH, MPU TUIAHUPOBAHUU U TIPOBEACHUU
XUMUYECKOTO SKCTIEPUMEHTA;

8. BOCHUTaHUE Yy OOydYaroumxcs YOEeKIEHHOCTH B T'yMaHUCTHYECKOU
HANpPaBJICHHOCTH XUMHUHU, €€ BXHOW pPOJIM B PELICHUWU TIOOANbHBIX MPOOIEM
PalMOHAIIBHOTO MPUPOIONOJIB30BAHNUS, MOMOJHEHUS YIHEPTETUUECKUX PECYPCOB U
COXpAaHEHHsS] TPHUPOJHOTO PABHOBECHSA, OCO3HAHMUS HEOOXOJUMOCTH OEpPEeKHOTO
OTHONICHUSI K TPUPOJE W CBOEMY 3J0POBbIO, a TaKXe MPUOOPETEHUsS OIbITa
UCIIOJIb30BAHMS TIOJYYEHHBIX 3HAHUW [JI TPUHATHS TPAMOTHBIX PEIIEHUN B
CUTYaIUsX, CBA3aHHBIX C XUMUYECKUMU SIBIICHUSIMU

1.4 Mecto yueoHoro npeamera B crpykrype IIICC3:



VY4eOubll ipeAMeT «XUMUS» ABIAETCS YUEOHBIM MPEAMETOM 00s3aTeIbHOM
npenmetHoit obmactu  «EctectBennbie Hayku»y @I'OC cpemnero oO1iero
00pa3oBaHUSI.

B yue6nom miane IIIICC3 yueOHbIii mpeameT «XuUMUSD» BXOJUT B COCTaB
00111e00pa3oBaTeNbHBIX YUCOHBIX TUCIUIIINH.

[Ipu »TOM wu3ydeHue y4yeOHOro MpeaMeTra XHUMHS MPEIyCMOTPEHO Ha
0a30BOM YPOBHE U HAMPABJICHO HA JIOCTHXKCHHUE JIMYHOCTHBIX, METAPEIMETHBIX U
IIPEIMETHBIX PE3YIbTaTOB.



2 INTAHUPYEMBIE PE3VJIIBTATBI OCBOEHHA YYEBHOI'O
HPEIMETA XUMUA

JINYHOCTHBIE PE3VJIBTATHI

JIM4HOCTHBIE pe3yabTaTbl OCBOEHUS TpeaMera «XHUMHs) OTPaKaroT
c(hOpMHPOBAHHOCTh ONBITA IMO3HABATEILHON M NPAKTHUYECKOW JESTEIBHOCTH
00OyJaromuxcs Mo peanu3alii IPUHITHIX B 00IECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTu:

1) rpa:kIaHCKOr0 BOCIIUTAHUS:

OCO3HaHUsl  OOydYalIIMMHCS  CBOMX  KOHCTUTYLMOHHBIX MpaB U
00s13aHHOCTEM, YBaXKEHUS K 3aKOHY M MPABOIOPSIIKY;

OPEJCTAaBICHUs O COLMAIBHBIX HOPMax MW MPaBUIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JEATEIbHOCTH TIPU CO3JAaHUU
y4e€OHBIX MPOEKTOB, PEIICHUH y4eOHBIX M IMO3HABATEIbHBIX 3aJ1a4, BHITIOJHEHUU
XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHWMATh W TPHUHUMATh MOTHBBI, HAMEPCHHsI, JIOTHKY W
apryMEeHThI JPYrUX [PU aHAIU3€ PA3IUYHbBIX BUJOB YUEOHOU AEATENbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIUTAHUSA:

LHEHHOCTHOTO OTHOIIEHHUSI K MCTOPUYECKOMY M HAyYHOMY HAaCIEAUIO
OTEYECTBEHHOW XUMUH;

YBOKEHHUSI K IMPOIIECCY TBOPYECTBA B OOJIACTH TEOPUHM U MPAKTUYECKOTO
NPUMEHEHUS! XUMHUU, OCO3HAHUS TOTO, YTO JOCTHKEHHSI HAyKH €CTh PE3YJIbTar
JUIMTENILHBIX ~ HAOMIONCHHM, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  TTOWCKOB,
MNOCTOSIHHOT'O TPY/Ja YYEHBIX U TPAKTUKOB;

UHTEpPECAa M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHanu3e MHGOPMALMKU O TEPEAOBBIX JOCTHIKEHUAX COBPEMEHHOM OTE€4eCTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOT'O CO3HAHMS, 3STHYECKOT0 IIOBE/ICHHUS];

CIIOCOOHOCTH OTICHUBATh CUTYAIlUH, CBI3aHHBIC C XUMHUUYECKUMU SBIICHUSMH,
Y NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE MOBEACHHE U IMOCTYNKUW CBOMX TOBApHUILIEH C
MO3ULIMI HPABCTBEHHBIX M IIPABOBBIX HOPM M OCO3HAHUE NOCIEACTBUU ITHX
MOCTYIIKOB;

4) dpopMuUpPOBaHUSA KYJIbTYPbI 310POBbSI:



NOHUMaHUS IIEHHOCTEH 310poBOro U 0Oe30macHoro ooOpasza KU3HH,
HEOOXOIMMOCTA OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (u3nyeckomy u
TICUXUYECKOMY 3710POBBIO;

coOMIofieHNs TMpaBwil Oe30MacHOr0 OOpalieHus ¢ BEIIECTBAMH B OBITY,
MTOBCEHEBHOM XU3HHU U B TPYIOBOH JESITEIHHOCTH; IOHUMAHUS IIEHHOCTH TIPABHUIT
WHIUBUIYaJIbHOTO M KOJUIGKTHBHOTO OE€30I11aCHOTO ITOBEJACHUS B CHUTYaIIUsX,
YTPOXKAIOIIUX 37I0POBBIO U KU3HHU JIIOZCH;

OCO3HAHUS TOCJEJCTBUN U HETPUATHUS BPEIHBIX MPUBBIYEK (YHOTpeOIeHUs
AJIKOTOJIs, HAPKOTUKOB, KyPECHHUS;

S) TpyaoBoro BOCHIHUTAHMSA: KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B
y4e0OHO-UCCIIEI0BATENBCKON NESTEIBHOCTH, OOIIECTBEHHO TMOJIE3HON, TBOPUECKOM
U IPYyTUX BUJAX EATCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHEC B pCIICHUU TPAKTHUYCCKUX 3a/ad
COLIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO Kjlacca, IIKOJIbI);

MHTEPECa K MPAKTUYECKOMY M3YyYEeHHIO MPOGEeCcCUuil pa3iMiyHOro poja, B TOM
YHCJIE Ha OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XUMUH;

YBOXCHHUS K TPYILY, JTIOASIM TPy/Ja U pe3ysibTaTaM TPYIOBOM NEITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYATbHOW TPAaCKTOPUHU
oOpa3zoBaHus, Oyayuied mnpodeccuu U peanu3ald COOCTBEHHBIX >XU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHUHU, HHTEPECOB U
noTpeOHOCTEH 00IIeCTRa;

6) IK0JI0rM4eCKOr0 BOCIIMTAHUS:

AKOJIOTUYECKH 11e7IeCO00Pa3HOTO OTHOIICHUS K TPUPOJIE, KaK HCTOYHHUKY
CYIIIECTBOBAHMSI )KU3HU Ha 3eMJIe;

MOHUMAHUS TIOOATBHOTO XapaKTepa HKOJOTUYECKUX MPOOIeM, BIUSHUS
AKOHOMHUYECKHX ITPOIIECCOB HA COCTOSIHUE MPUPOTHON M COITUATBLHOMN CPEIbI;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIB30BaHUS JOCTIKEHUH XUMHH JUISI
pElIeHNs] BOMPOCOB PAIIMOHAILHOTO IPUPOIONIONB30BAHMS;

AKTUBHOTO HEMPUSATUS JEHUCTBUN, MPHUHOCSIIMX BpPEIl OKPYKaIOIICH
IPUPONHON cpefie, YMEHHUS MPOTHO3MPOBATH HEOIATrONPHUSATHBIE SKOJIOTHYECKUE
MOCJIC/ICTBUSI MPEANPUHUMACMBIX JCUCTBUI U MPEIOTBPAIATh UX;

HAJIMYHST PA3BUTOTO SKOJIOTHUECKOTO MBITUICHHSI, YKOJIOTHIECKON KYIBTYPHI,
OTIBITA JESTETHHOCTH AKOJIOTUYECKOM HAPABJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMHU B TIO3HABATCIIbHOW, KOMMYHUKATHBHOW W COITMABHOU
IPAKTUKE, CHOCOOHOCTM W YMEHHMS AaKTUBHO MPOTUBOCTOSTH HJICOJIOTHH
xemooouu;

7) IEeHHOCTH HAYYHOI0 MO3HAHMS

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKH M OOIICCTBEHHOMN MPAKTUKY;



NOHUMAHUS CHenu(UKH XUMUU KaK HayKd, OCO3HaHUS €€ polu B
dbopMUpPOBaHUHU PALMOHATBFHOTO HAYYHOTO MBIIIUICHHS], CO3JaHUHU IIEJIOCTHOTO
IPEICTaBICHUs 00 OKPYXAIOMEM MHUPE KaK O €AMHCTBE MPHUPOMIBI U YEIOBEKa, B
MO3HAHWW TIPUPOAHBIX 3aKOHOMEPHOCTEH U pEIICHHH TPOOJIeM COXpaHCHHUS
IPUPOTHOTO PAaBHOBECHS;

yOeKAEHHOCTH B 0CO0OH 3HAUMMOCTH XHMHH JUII  COBPEMEHHOM
MUBUJIM3AIMK: B €€ TYMaHHCTUYECKOM HANpPaBICHHOCTH M BaXXHOW pOJIM B
CO3/IaHUM HOBOW 0a3bl MaTEepHAILHON KYJIBTYPBI, PEIICHUHU TI00aIbHBIX MPoOIeM
YCTOMYMBOIO PAa3BUTHUs YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUYECKOU, MUIIEBOU U
AKOJIOTUYECKON OE€30MaCHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECIICUYECHUN YCIOBUN
YCIENIHOTO TPYZIa U SKOJOTHIECKH KOM(MOPTHOM KM3HU KaXKIOTO YIeHa OOIIeCTBa;

€CTECTBCHHO-HAYYHOW TPaMOTHOCTH: IMOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHUS, HMCIIONIB3yEMBIX B €CTCCTBEHHBIX HayKax, CIIOCOOHOCTH HCIIONH30BaTh
noJlydaeMble 3HaHUS U1 aHaJiu3a U OOBSICHEHUS SBICHUM OKPYXKAIOLIEro MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHUM, YMEHHUS JeJIaTh 000CHOBAHHBIC 3aKITIOUCHHS HA
OCHOBE HAy4YHbIX (AKTOB M HWMEIOIIMXCS JAaHHBIX C [EJIbI0 TOTYYEHUs
JIOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIB30BaTh XUMUYECKUE 3HAHHS IS
pereHus IpooieM B peabHBIX KU3HCHHBIX CUTYAITHsX;

MHTEepeca K MO3HAHUIO U HCCIIEI0BATENLCKON eI TETbHOCTH,

TOTOBHOCTH ¥  CHOCOOHOCTM K HENPEephbIBHOMY OOpa3OBaHUIO H
caM0oo0Opa30BaHHI0, K AaKTUBHOMY TOJYYEHHIO HOBBIX 3HAHUW [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH;

MHTEPECa K 0COOCHHOCTSAM TPyZla B Pa3INYHBIX cdepax mpodhecCHoHaTbHON
TS TENHHOCTH

METAIIPEAMETHBIE PE3VJIBTATBI
OBi1aieHHe YHHBEPCAJIbHBIMH N03HABATEIbHBIMHY 1eHCTBUAMU:

baszosvie nocuueckue Oeticmeus: CcaMOCTOATENBHO (OPMYJIHMPOBATh U
aKTyaJIu3UpoBaTh MpoOIeMy, BCECTOPOHHE €€ paccMaTpHBaTh; ONPEACNSITh IEIH
NEATENbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUH KX JOCTHXKEHUS, COOTHOCHUTH
pe3yabTaTbl JESITEIBHOCTH C IIOCTABICHHBIMU LEJISMH; HCIOJIb30BaTh IIPU
OCBOCHUH 3HAHUU TMPHUEMBI JIOTMYECKOTO MBIIUIEHUS — BBIACHATH XapaKTEPHbBIE
MPU3HAKK TIOHSATHM W  YCTAHABIMBAaTh WX B3aUMOCBS3b, HCIOJb30BAThH
COOTBETCTBYIOIIME TOHATUS i1 OOBSICHEHUS] OTIEIbHBIX (DAKTOB W SIBJICHUM;
BBIOMpAaTh OCHOBAHUS W KPUTEPUU JUIS KIACCU(PUKAIMKU BEIIECTB U XUMHUYECKHUX
peaKkuuii; yCTaHaBIMBAaTh NPUYUHHO-CIEACTBEHHBIC CBA3U MEXKIY H3y4aeMbIMU
SIBJICHUSIMH; CTPOUTH JIOTUYECKHUE PACCYXKIACHUS (MHIyKTUBHBIE, TEAYKTUBHBIC, TIO
AHAJIOTWH), BBISBISATH 3aKOHOMEPHOCTM M NPOTUBOPEUYHUS B PaccMaTpUBaEMbIX
SBIICHUSIX, (OPMYJIHUPOBATH BBIBOIBI WM 3aKJIIOYCHHS; MPUMEHSITh B IPOIECCE
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MO3HAHUSA, UCIOJIb3yeMble B XUMHUU CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
peoO0pa3oBhIBATh MOJEIBHBIE TMPEACTABICHUS — XHUMHYECKUW 3HAK (CUMBOII)
AIIEMEHTAa, XUMHUYecKas (opMyna, ypaBHEHHE XHUMUYECKOW peakuud — TpU
pemeHNr y4eOHBIX IMMO3HABATEIBHBIX M MPAKTHUYCCKUX 3a1ad, MPUMEHATH
Ha3BaHHBIE MOJICJBHBIC MPEICTABICHHS JJIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
U3yYaeMbIX BEIICCTB U XUMHYCCKUX PEaKIUH.

baszosvie uccrnedosamenvckue Oeticmeusi. BIAACTh OCHOBAaMU METOJIOB
HAy4YHOTO TO3HAHUS BEIIECTB M XUMHUYECKHX peakiuii; (popmMyaupoBaTh MEeId U
3ala4dl  MCCIICIOBAHUS, HCIIOJIb30BaTh IOCTABICHHBIE M  CaMOCTOSITEILHO
chopMyIHpoBaHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
dbopMuUpOBaHUS TUIMOTE3bl 1O TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKIECHUH; BJIAJIeTh HABBIKAMHU CAMOCTOSITEJIbHOTO TUIAHUPOBAHUS U MPOBEACHUS
YUYEHHUECKUX HKCIEPUMEHTOB, COBEPUICHCTBOBATh YMEHHS HAONIONATh 3a XOAOM
mpolecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3yibrar, (popmMylnupoBaTh
0000111eHNs U BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YyIHTATOB UCCIIECTOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOJCIAHHOW paboOTe; MPHOOPETaTh OMBIT
YYEHUYECKOM HCCIENOBATENbCKOM M MNPOEKTHOM AEATEIIbHOCTH, MPOSABISATH
CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIbHOMY IIOMCKY METOJOB pPELICHHUS
IPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3IUYHBIX METOAOB MO3HAHUS.

Paboma c¢ ungopmayueri: opueHTUPOBATHCS B PA3JIUYHBIX HCTOYHUKAX
uHbopMaMKu  (HaydyHO-TIOMYJsipHAs JIUTEparypa XHUMHUYECKOTO COJEpKaHus,
CIpaBoYHBIE mMoOCOOus, pecypchl MHTepHera), aHanmu3upoBaTth HHGOPMALIUIO
pa3NUYHBIX BHUAOB W (HOPM TPENCTaBICHUSA, KPUTHUYECKH OIICHUBATh €€
JOCTOBEPHOCTh M HENPOTUBOPEUYMBOCTH; MPHOOpPETaTh OMNBIT HCIHOIb30BAHMS
WH(OPMAIIMOHHO-KOMMYHUKATUBHBIX ~TEXHOJOTUHA W  Pa3IMYHBIX TMOMCKOBBIX
CUCTEM; CaMOCTOATENbHO BBIOMpaTh ONTUMAJbHYI (OpMY MpeACTaBICHUS
uHpopmau (cxeMbl, rpaduKH, JUarpaMMbl, TaOMULbI, PUCYHKU W JIpyTHUE);
UCIOJIb30BaTh HAYYHBIM SI3bIK B Ka4€CTBE CpEACTBa IpH paboTe C XUMHUYECKOU
uH(pOpMaILIMe: MPUMEHATh MEXMNpeaMeTHble ((U3NUecKue U MaTeMaTHYeCKue)
3HAKW M CHUMBOJIBI, (OpMYsbl, aOOpeBHATYpbl, HOMEHKIIATYpy; HCIIONb30BaTh U
peoOpa3oBhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HAIVISAHOCTH.

OBilaleHNie  YHMBEPCAJBHBIMM  KOMMYHUKATUBHBIMH  y4eOHBIMH
AefCTBUSIMM:

3a/1aBaTh BOMPOCHI M0 CYIIECTBY OOCYKJa€MOI TEMBI B XO/I€ AMAJIOra U/Win
JUCKYCCUU,  BBICKa3blBaTh  UJeH, (OPMYJIUpPOBaTb CBOM  MPEIOKECHHUS
OTHOCUTEJIFHO BBITIOJTHEHUS MPEIOKESHHON 3a/1a4H;

BBICTYIIaTh C MpPE3CHTAIMEel pe3y/bTaTOB MO3HABATEIbHON JESTEIbHOCTH,
MOJTYYEHHBIX CaMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMU TIPH BBHITIOJIHCHUH

XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKONH pabOThl MO MCCIEIOBAHUIO CBOICTB
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M3y4aeMbIX BEIECTB, peau3allid Y4eOHOTO MpoeKTa M (OPMYIUPOBATh BHIBOIBI
0 pe3yabTaTaM IPOBEAEHHBIX HMCCIICIOBAHUN IyTEM COITIaCOBAaHUS TO3WUIIUHA B
X0J1e 00CYXICHHSI 1 0OMEHA MHEHUSMU.

OBJianenue YHHBEPCAJIbHBIMH pPeryisiTUBHbIMH yueOHBIMU
JIeMCTBUSIMM

CaMOCTOSTENIbHO TUIAHUPOBaTh W OCYIIECTBIISATH CBOIO ITO3HABATEIIBLHYIO
NEeATEeIIbHOCTh, Ompeaeiss €€ IeId M 3aJladd, KOHTPOJIMPOBATh U 10 Mepe
HEOOXOIMMOCTHA  KOPPEKTHUPOBATh TMPEAJIaracMblii  alTOPUTM JIEUCTBUM TpHU
BBITIOJIHCHUN YYEeOHBIX M HCCICAOBATEIIbCKUX 3aj7ad, BbIOMpaTh Hambojee
3G (}EKTUBHBIN CMOCO0 WX pEImIeHHS C yYETOM TONYyYEeHHs] HOBBIX 3HAHHHM O
BEIIECTBAX M XUMHUYECKUX PEaAKITUIX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOCH JEATEILHOCTH Ha OCHOBE CaMOaHAIIN3a
M CaMOOILIEHKH.

[TPEAMETHBIE PE3VJIBTATEI
- ¢ OpMHUPOBAHHOCTH MPEACTABICHUM O MECTE€ XUMHH B COBPEMEHHOM Hay4dyHOU
KapTUHE MHpa; IOHUMAaHME pOJIM XUMUU B (OPMUPOBAHUHU Kpyrosopa u
(YHKIMOHAIBHON TPAaMOTHOCTH YEJIOBEKa JJIsl PEILIEHUs PAaKTUYECKUX 3a/aY;
- BJIAJICHUE OCHOBOIIOJATAIIMMH XUMHUYECKUMHU MOHSTUSMH, TEOPHUSIMH,
3aKOHAMH W 3aKOHOMEpPHOCTSIMH; YBEPEHHOE IOJb30BAHUE XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOW;
- BJIAJICHUE OCHOBHBIMHM METO/IaMH HAYYHOT'O MO3HAHUS, UCIIOJIb3YEMBIMU B XUMHH:
HAOJI0CHUEM, OITMCAHUEM, H3MEPEHHUEM, SKCIIEPUMEHTOM; YMEHHE 00padaThIBaTh,
OOBSICHATh PE3yNIbTaThl MPOBEACHHBIX ONBITOB M JEJaTh BBIBO/BI; TOTOBHOCThH U
CIOCOOHOCTh MPUMEHSATH METO/IbI MO3HAHUS NIPU 5 PEIlICeHUH MPAKTUYECKUX 3a/1ay;
- c(OpMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIMYECTBEHHBIE OLIEHKHM W TMPOU3BOAMTH
pacyeThbl N0 XUMUYECKUM (pOopMyJiaM U YPABHEHUSIM;
- BJIaJICHUE MpaBUJIAMU TEXHUKU 0€30MacHOCTH IMPHU UCTIOIH30BAHUU XUMUYECKUX
BEILIECTB;
- c(hOpMUPOBAHHOCTh COOCTBEHHON MO3UIMHU MO OTHOIICHHWIO K XHMHUYECKOU
uHOpMAINH, [TOTy4aeMOM U3 pa3HbIX HCTOYHHUKOB;
- chOpPMHUPOBAHHOCTb YMEHUN KPUTHUECKH aHAJIM3UPOBATh XUMHUYECKYIO
uHpOpMAIIMIO, MOJMyYaeMyl0 M3 pa3HbIX MCTOYHUKOB (CPEICTBA MAacCOBOM
KOMMYHUKalK, IHTEpHET U Apyrux);
- chOpMHUPOBAHHOCTL  yYMEHUW  COONIOATh  TpaBWJa  SKOJIOTHYECKHU
LEJIeCO00Pa3HOro MOBEAEHUS B OBITY W TPYIOBOM [EATENIbHOCTH B UENIIX
COXPAHEHMsS] CBOETO 370pPOBbS M OKPY’KaIOIIEW MPUPOAHOW Cpenbl, OCO3HABAaTh
OMACHOCTb BO3JIEHCTBUS HA JKUBbIE OPTaHU3MBbI OMPEIEIEHHBIX BEIIECTB, TOHUMAs
cmpicnt mokazarens [IJIK, mosicHATh Ha mpuMepax cnocoObl YMEHBIIEHUS WU
NIPEAOTBPAILICHHS UX BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJIOBEKa;
- Uil O0ydYarouuxcs ¢ OrPAaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0pPOBbS: YMEHHE
NPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUSA BEUIECTB U
XUMHYECKUX SIBICHUIM;
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- JUISL CHETBIX U CIIA0OBHISIIMX OOYUYarOIIMXCS: YMEHUE HUCIOIB30BaTh pelibe(hHO

TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu XuMudeckux GopmyiL.
3 CTPYKTYPA U COAEP) KAHUE YYEBHOT' O IPEIMETA XUMUSA

3.1 O6bem yueOHOro npeaMera XuMus U BUAbI Y4eOHOH padoThI

Buj yyeOHoM padoThI

Oo0beMm
4acoB

O0BeM padoThl 00YUAIOIIMXCS B aAKaJeMHYECKHX Yacax (Bcero)

78

O0bem padorbl  00yYaWIIMXCH BO B3aUMOJACHCTBHH C
npenojaaBarejieM (Bcero)

78

B TOM YHCJIC:

JICKIITNU

40

J1a00PATOPHOE 3aHSATHE

38

CamocrositesibHast  pabdora  oOyyawmerocss  (Bcero) ¢
000CHOBaHHMEM pacyeTa BpeMEHH, 3aTPpavYMBaeMoOro Ha ee
BbITIOJIHEHUE

B TOM YHCJIC:

u3ydeHrne ydeOHOIro/TeopeTHYecKoro Marepuajia (1Mo KOHCIEKTam
JIEKIM), U3y4€HHUE OCHOBHOW U JIOTIOJHUTEIHLHON JIUTEPATYPHI

IMOATOTOBKA K IIPAKTHUYCCKUM U J'Ia60paT0pHLIM 3aHATUAM

BBIIIOJJTHCHUEC MHAWBUAYAJIbHOI'O UJIM I'PYIIIIOBOIO 3a/IaHM

MOJITOTOBKA K MPOMEXKYTOUYHOM aTTECTAaI[H, KOTOpasi MPOBOAUTCS B
dbopme aud. 3auera

MOJITOTOBKA pedepaToB, MPE3eHTAIIUN U COOOIICHMIA

Koncyabramuu

IIpomeskyTouHas arrecranus B popme
Ne 1 cemectp — npyrue Gopmbl KOHTPOIIS
Ne 2 cemectp - nuddepeHnpoBaHHbIN 3a4€T

N —

CamocTtosTtenbHast pabota B 0011€00pazoBaTeibHOM MuKIe cornacHo @I'OC
CIIO no crienuaabHOCTH HE TUTAHUPYETCS, HO BBITIOIHSACTCS 00YJYarOITUMUCS KaK

JOMaIIHCC 3aJaHuC.
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3.2 TemaTnueckuii IJIAH U cOlePKAHNE YUeOHOI0 MpeAMeTa XUMHS

TemaTuueckue 0JI0KH, OcHOBHOe coaepxaHue (0111 S OcHoOBHBIE BUIBI 1€ATEJILHOCTH 00y4YaIoIerocs
TeMBbI eM
4aco
B
1 2 3 4
Pasnea 1. OBLIASA U HEOPTAHUYECKASA XUMMUSA 30
Tema 1.1. Cozep>kaHue JEKIHH
Ilepuonnyeckuii 3axkoH | 1| Xumuueckuii semMent. Atom. CocTaB atomMa, H30TOIIbI. PackpbiBaTh CMBICT U3y4aeMbIX MOHSATUH (BBISBIATH
H IIEpHOANIECKAA OnexTpoHHas 000J10YKa. DHEPreTUUECKUE YPOBHH, MIOAYPOBHHU. UX XapaKTepHbIE IPU3HAKH), YCTAHABINBATh UX
cucrema /. A. ATtomHbIe opOUTaNy, s-, p-, d-, f-anementer. OcobeHHOCTH B3aUMOCBA3b. PaCKpbIBaTh CMBICI IEPUOJUYECKOTO
MemnpeieeBa. pacripeqiesieHus! IEKTPOHOB M0 OPOUTAIISIM B aTOMaxX MaJbIX U 3akoHa JI. 1. MeneneeBa u JEMOHCTPUPOBATH €T0
Crtpoenue aroma. OONBIINX MEPUOAOB. DJIEKTPOHHAS KOH(UTYpAIUs aTOMOB. CHUCTEMAaTU3UPYIOILYI0, OObSICHUTEIBHYIO U
Ilepnonnueckuit 3akoH u [leproanueckas cucrema MPOTHOCTUYECKYIO (DYHKIMHU. XapaKTepH30BaTh
xumudeckux emeHToB /. 1. Menneneepa. CBs3b 2 | BNEKTPOHHOE CTPOEHUE ATOMOB XUMHUECKUX

MEPUOANYECKOTO 3aKOoHa U [lepnonnueckoit cucTemsl
XUMHUYECKHX JIEMEHTOB C COBPEMEHHOM TeOpUel CTPOCHHS
aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB
0 TPYIIaM U MepruoiaM. 3HaU€HUE MEePUOIMYECKOTO 3aKOHa 1
cucTeMbl XuMuueckux snemeHnToB (.M. Menaeneena B
pa3BUTUH HAYKH.

3JIEMEHTOB 1—4 Nepro10B, UCIIOJIb3YS MOHATHUA S-, P-,
d-3mexTpoHHbIE OPOUTANIN, SHEPIETUYECKHE YPOBHHU.
OOBACHATD 3aKOHOMEPHOCTH U3MEHEHHSI CBOCTB
XUMHUYECKHUX DJIEMEHTOB U UX COCIUHEHUH 110
nepuojaM u rpynnam Ilepuonugeckoii cucremsl /1.
U. Menneneea

13




Temaruueckue 010KH, OcHoBHOe coaep:kaHue O0b | OcHOBHBIE BU/bI /1eSIT€ILHOCTH 00y4aro1erocs
TeMbI eM
4aco
B
1 2 3 4

CamocrosrenbHas paboTa 00yUarouXCs:

1. ITonroroBka n1oknaaoB 1no teMe «lIpeamnocbuIku OTKpBITUS

[Teproanueckoro 3akoHa» U cooOIIeHni Ha TeMy « OTKpBITHE

J.N. MenneneeBnim [lepuonnueckoro 3akona u [lepuonnueckoit

CHUCTEMbI XUMHUYECKUX 3JIEMEHTOBY.

2. BeInoniHeHUE yIIpa)XXHEHHsI HA CBOMCTBA DJIEMEHTOB U UX

COEIMHEHUI B 3aBUCUMOCTH OT PAcOJIOKEHHUS B IEPUOINYECKON

cucTeMe. 3aroIHeHNEe YHEPreTUYECKUX YPOBHENW aTOMOB

3JIEMEHTOB MAJIbIX NIEPUOJIOB.

Tema 1.2. ConepkaHue JEeKIUn
Crpoenue BemecrBa. | 1| CrpoeHue BemecTBa. XMMHUYECKas CBsA3b. BuIbl (KOBaJIeHTHAS PackpbIBaTh CMBICIT U3yYaE€MbIX MOHATUN (BBIACISITH

HENOJISIpHAS U MOJISIPHASI, MOHHAS, METaNINYeCcKas) U UX XapaKTepHbIEC IPU3HAKU) U IPUMEHSITh 3TH
MEXaHU3MbI 00pa30BaHUsl XUMHUYECKOW CBS3M (OOMEHHBIN U MOHSITHUS TIPU OTIMCAHUU COCTaBa U CTPOCHUS
JIOHOPHOAKLIETITOPHBII). BomopoaHas cBsi3b. BaneHTHOCTS. BEIIECTB, /7151 OObSICHEHHUS OTIENIbHBIX (DAaKTOB U
OnexTpooTpunareabHocTh. CreneHs okucieHus. Katnonsl u sBiIeHU. OnpeaensiTh BUAbl XUMUYECKOHN CBS3HU
aHUOHBI. BelecTBa MOJIEKYIIPHOTO U HEMOJIEKYJISPHOTO 2 (KOBaJICHTHOM, HIOHHOMW, METAIITUYECKOH,
CTpOEHUs. 3aKOH ITOCTOSHCTBA COCTABA BELECTBA. THIIBI BOJIOPOJIHOM) B COEIMHEHUSX; TUIl KPUCTAIIIINUYECKON
KPUCTAJUIMYECKUX PEIIETOK U CBOMCTBA BewecTB. [lonsTue o pPEETKN KOHKPETHOTO BemecTBa. OnpenensiTh
JUCIIEPCHBIX CUCTEMAaX. VICTUHHBIE paCTBOPBHI. BaJICHTHOCTb U CTENEHb OKUCIECHUS XUMUYECKHUX
KonnuecTBeHHbIE XapaKTEPUCTUKU PaCTBOPOB (MaccoBas A0S 3JIEMEHTOB B COCIMHEHUAX PA3JIMYHOIO COCTABA.
BemiecTBa B pactBope). Kiaccudukanus HeopraHMuecKux [IpoBOIUTH BBIYHUCIICHHS] C UCTIOIB30BAHUEM MOHSATUS
coenrHeHnil. HoMeHKIatypa HeOpraHu4eCcKux BEIIECTB. «MaccoBas J10J1s1 BEIIECTBA B pacTBOpe». BrnaaeTs

JlabopaTopunas padora Ne 1. O3HakoMIIeHHE CO CBOMCTBAMU 2 | u3y4aeMbIMU XUMHYECKUMHU MOHSATUSMH.

JUCIICPCHBIX CUCTCM. HpI/IFOTOBJ'IeHI/IC pacTBOpPOB SaﬂaHHOﬁ
KOHIICHTpPAIIMH.
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH oﬁy‘{ammeroca

TeMbI eM
4yaco
B
1 2 3 4
CamocrosTenpHast paboTa 00yJaromuxcsi:
BBITIOJIHEHHE YITPAXKHEHUH Ha ONPEICIICHUE TUTIA CBSI3U U
COCTAaBJICHUSI DIIEKTPOHHBIX U CTPYKTYPHBIX (POPMYIT BEIIECTB.
Tema 1.3. ConepxaHue JeKIuu
XuMHuYyecKHe peakiuum. - -
1 | Xumuueckas peakius. Kitaccudukanus XUMIUYeCKUX peakiiuit OOBSACHATH 3aBHCUMOCTh CKOPOCTH XHMHYECKOM
B HEOPraHUYECKON U OPraHU4YeCKOM XMMHUU. 3aKOH COXPAaHEHUs peakuuu OT pa3IUuYHBIX GakTopoB. OnpenensTh
MaccChl BEIIECTB; 3aKOH COXPAaHEHHUS U MPEBPAIICHUS SHEPTUU XapaKTep CMEIIEHUs XUMUYECKOTO PaBHOBECHS B
IIPU XUMHUYECKUX peakuusax. CKOpoCTh peakiny, ee 3aBHCHMOCTH OT BHEIIHETO BO3ACHCTBUS (IPUHIIUIL
3aBHCHMOCTH OT PA3IMYHBIX (pakTopoB. OOpaTUMBIC PEAKIUH. 2 | Jle Hlatennbe).4CocTaBidarh ypaBHEHUS pEaAKIIUil
Xumnueckoe paBHoBecue. DaKTOPBI, BAUSAIOIINE HA COCTOSIHUE Pa3IMYHBIX TUIIOB; MOJIHBIE U COKPAILIEHHBIE
xumMuueckoro pasHosecus. [Ipuniun Jle [larense. ypaBHEHUS PEaKIMii HOHHOTO 0OMEHa, yUUThIBas
OnexTponutudeckas auccoruanys. CuibHble U cialble YCJIOBHS, IPU KOTOPBIX 3TH PEAKLIUU UAYT IO KOHLA.
anekTponuThl. Cpesa BOJHBIX PaCTBOPOB BEILIECTB: KUCTAs, Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
HelTpanpHas, menouyHas. Bogopoanslii mokaszarens (pH) MO3HAHUS — IPOBEACHNE, HAOIIOIEHUE U ONTUCaHHe
pactBopa. Peakiiuu noHHOTO OOMEHA B OpraHUYECKON 1 XUMHUYECKOTO IKCTIIEPUMEHTA (JIEMOHCTPAI[MOHHBIC U
HEOpraHnyeckoi XuMuu. OKUCIUTEIBHO-BOCCTAHOBUTEIbHbIE n1abopaTopHbIE OMBITHL, IPAKTUYECKHUE PAOOTHI): 110
peaxiuu. [TousiTHe 00 3IEKTPOIN3E PACIsIaBOB U PaCTBOPOB ONPEJICTICHUIO CPE/Ibl BOJHBIX PACTBOPOB BEIIECTB,
cosiei. IIpumMeHeHune aIeKTpoIn3a. peakuuii HFOHHOTO 0OMEHa, BIMSHUIO PA3TUYHbIX
JlabopaTopunas padora Ne 2. [IpoBegeHue peakiyii HOHHOTO 2 (dakTOpOB Ha CKOPOCTH peaknmii. CrenoBarh
oOMeHa. OmnpesieneHre cpeibl paCTBOPOB BEIIECTB € MTOMOIIBIO IIpaBUjIaM IOJIb30BAHMS XUMHYECKOW MTOCYAON U
YHHUBEPCAITHLHOTO WHANKATOPA. naboparopHbsiM 060pynoBanueM. IIpencraBiarsb
JlaGopaTtopuasi pa6ora Ne 3. BausiHue paznuuHbIX (hakTopoB Ha 2 pe3ybTaThl XUMHUYECKOTO SKCIIEPUMEHTa B (hopme

CKOPOCTh XMMHUUYECKON pEaKIKU

CamocrosrenbHas paboTa 00yyaroMuXcs:
peleHue 3a1a4 10 ONPeAEICHUIO CKOPOCTU XUMUUECKHUX
peakLui, YCIOBUM CMEIICHHUS] XUMHUUECKOTO PAaBHOBECHUS

3aIMCHU YPaBHEHUN COOTBETCTBYIOIIMX PEAKLIUNA U
JleNaTh BBIBOABI HA UX OCHOBE. IIpoBoauTh
BBIYHMCIICHUS 110 YPABHEHUSM XUMHUUYECKUX PEaKIUH,
B TOM YHCJIE TEPMOXUMHYECKHUE PACUETHI 2
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH Oﬁy‘{alOIIIeI‘OCﬂ

TeMblI eM
4yaco
B
1 2 3 4
Tema 1.4. CopeprkaHue JeKIUU
MeTanibl
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XUMHUYECKHX 3IeMeHTOB. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UEK aTOMOB MeTa/lIoB. O0Imue
¢dbuznyeckue cBoiicTBa MeTasuioB. [IpuMeHneHne MeTasioB B
ObITY, Ipupozae U TexHuke. CIuiaBbl METAJIOB.
DIEKTPOXUMUYECKHUH PsI/T HANIPsKEHUH MeTauioB. O0mue
CHocoObI monyyeHus MeTaisioB. Koppo3us MeTanios.
CriocoOblI 3aIIUThI OT KOPPO3UH.

Meramuel. [lonoxenne metamios B [lepuoguueckoit cucreme

2| O0mas xapakTepUCTHKA METAJJIOB TIIABHBIX TOATPYTIIT
(IA-rpynma, ITA-rpynmna) [lepuonnyeckoii cucTemMbl

OKCHJa U TUApOKcHaa amoMuHus. OO01ias XxapakTepucTuka
MeTaoB nodounsix noarpynn (b-rpynm) [leproanueckoii

Bakueiime coeMHEHUST METAIOB (OKCHJIBI, THAPOKCHIBI,
COJIH).

XUMUYECKHUX IEMEHTOB. AMOMUHUN. AMDOTEpHBIE CBONCTBA

CUCTCMbI XUMHNYCCKUX IJICMCHTOB: MC/lb, IMHK, XPOM, KCJIC30.

JlabopaTopHas padora Ne 4. Pemenne skcriepuMeHTaIbHBIX
3a/1a4 no teMe «MeTtaibn.

JlabopaTopHnas pa6ora Ne 5. KauecTBeHHBIC peakiuu Ha
KaTUOHbI METAJIJIOB.

CamocrosTenbHast paboTa 00yJaromuxcsi:

1. Pemienue 3aa4 Ha ornpeiesieHne KOHIIEHTPAIIMH PacTBOPOB.
2. BoimonHeHue ynpa)KHEHUI Ha COCTaBICHUE ypaBHEHUH
ANEKTPOIUTHUECCKOMN TUCCOIMAIINN, PEAKIIMi HOHHOTO OOMEHa,
TUAPOJIHA3a CoJIeH

PackpbiBaTh CMBICIT U3yYae€MbIX MOHATUM (BBIICISITH
UX XapaKTepHbIC IPU3HAKU) U IPUMEHSTh 3TH
MIOHSITUS TIPU ONMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, /151 OObSICHEHUS OTIENIbHBIX (DAKTOB U
sreHni. OOBIACHATH 00IINE 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB AJIEMEHTOB — METAIIJIOB U UX
COCIMHEHUH C YYETOM CTPOCHUS UX aTOMOB U
nonoxeHus B [lepuoauueckoit cucreMe XMMHYECKUX
aemeHToB [I. 1. Menneneesa. Xapakrepu3zoBaTh
(omuchIBaTH) OOIIME XUMHYECKHE CBONCTBA
METaJIOB, UX BaXKHEHIIINX COCOUHCHHI,
MOATBEPKIasi 3TO ONUCaHUE IPUMEPAMU ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIUiA;
MIPUMEHEHNE METAJJIOB B PAa3IUYHBIX 00JaCTAX, a
TaK)X€ UCTOJIb30BAHHUE UX JUISI CO3aHUS
COBPEMEHHBIX MaTepHaoB U TEXHOJIOTHIl.
OnuceiBaTh CIOCOOBI 3aLTUTHl METAJLJIOB OT
KOppo3uu. PackpeIBaTh CYITHOCTb OKUCIUTEILHO-
BOCCTAHOBHTEJIbHBIX PEAKIIUN TOCPEICTBOM
COCTAaBJICHHUS AJIEKTPOHHOT0 OajaHca 3TUX PeaKLui.
[IpoBoauTh peakuuu, MOIATBEPKAAOITUE
XapaKTepHbIE CBOWCTBA N3yYaEMBbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTyTEM MOHBI METAJIJIOB,
MPUCYTCTBYIOLIUE B BOAHBIX PACTBOpaXx.
Hcnonb30BaTh €CTECTBEHHO-HAYYHBIE METOIbI
MO3HAHUS — IPOBEACHNE, HAOIIOIEHUE U OITUCaHHe
XUMHUYECKOTO IKCIIEPUMEHTA (JIEMOHCTPAI[MOHHbBIC U
J1a00paTOPHBIC OIBITHI, TPAKTUYECKUE paOOTHI).
[IpencraBisaTh pe3ynbTraThl XMUMUUYECKOTO
SKCIEpUMEHTa B (hopMe 3aITUCH YpaBHEHHM
COOTBETCTBYIOIIMX PEAKIIUi U J1e1aTh BHIBOABI HA UX
ocHoBe. CrieoBaTh NpaBUiIaM MOJIb30BaHUS
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TemaTuueckue 0J10KH, OcHoBHOe coiep:kaHue O0b | OcHoBHBIE BUBI 1eATEIbHOCTH 00y4al01Ierocs
TeMbI eM
4aco
B
1 2 3 4
XUMHYECKOH MOCyI0H U TaO0paTOpHBIM
obopynoBanuem. [IpoBOIUTH BEIYUCICHHS TIO
YPaBHEHUSM XUMUUYECKUX PEAKIIUH.
Tema 1.5. Hemeranasl. | Cogepxadue JeKIINU
1| Hemeramisl. [lonoxxenue nemeramios B [leproanueckoit PackppiBaTh CMBICT U3y4aeMbIX MOHATUH (BBLACIATH
cucreMe xumuueckux anemeHTos /.M. Menaeneesa u 2 | ux XapaKkTepHbIE MPU3HAKH) U IIPUMEHSTH 3TH
0COOEHHOCTH CTPOEHUs aTOMOB. DU3NYECKUE CBOMCTBA MOHSITHUS MIPU ONMCAHUU COCTaBa U CTPOCHUS
HEMETAJIOB. AJUIOTPONUS HEMETAIIJIOB (Ha MpUMepe BEUIECTB, /1151 OObSICHEHHUS OTIENIbHBIX (DAaKTOB U
KHCTIopofa, cepsl, hochopa u yriaepona). sBrieHU. OOBSICHITH 00IIE 3AKOHOMEPHOCTH B
> > W3MEHEHUH CBOMCTB HEMETAJUIOB M UX COETMHEHMM C
2| XuMHYecKre CBOMCTBA BaKHEHIIINX HEMETAUIOB (TaJlOTeHOB, 2 N
cepsl, azora, pocdopa, yrepona u kpemaus ). OKCHIbI YHACTOM CTPOCHILT HX aTOMOB H MOJOMCHHMA B
HeMeTaiioB. Kucnoponconepxaue kuciaotel. Bonoponnsie TTepuOMMIECKOH CHCTEME XUMHUCCKHX JIIEMEHTOB ]I,
COETMHEHHS HEMETAILIOB. N. Menneneesa. XapaKTE:meBaTL (omuchIBATH)
o011I1e XUMUYECKUE CBOMCTBA HEMETAIJIOB, UX
JlabopaTopHas pa6ora Ne 6. KauecTBeHHBIE peakili Ha aHUOHBI 2 | BAXKHEUIIUX COCTMHEHUN, TOTBEPAKAAS 3TO
Y KaTUOH AMMOHHSI. ONMCaHue IPUMEPAMHU YPABHEHHI COOTBETCTBYOIIUX
JlabopaTopHas padora Ne 7. Penienue skcriepuMeHTAIbHBIX XUMHUYECKHUX peakuuii. XapakTepru3oBaTh BIUSHUE
3a1a4 no teMe «Hemeramiby. 2 | HEeMETAJJIOB ¥ UX COCAMHEHUM Ha )KUBBIC
CamocTosiTenbHas padoTa 00ydaroIuXcsi: BHITTOJIHEHHUE OpraHM3Mbl; OITMCHIBATH MPUMCHCHHUC B PA3TMIHbBIX
ynpa)KHeHI/H}'[ Ha noﬂ6op K03(1)(1)I/II_II/I€HTOB B YPaBHEHUIX OBP obmactsax HpaKTH‘{eCKOP'I ACATCIIBPHOCTHU YCJIOBCKA.
METOAOM DJIEKTPOHHOro Oajianca.
Pasnea 2. XUMUA U ’)KU3Hb 2
Tema 1.1. Xumus ConeprkaHue JEKIUU
U JKU3Hb.
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Temaruueckue 010KH, OcHoBHOe cofiep:kaHue O0b | OcHOBHBIE BU/bI /1eSIT€ILHOCTH 00y4aro1erocs
TeMblI eM
4yaco
B
1 2 3 4
1 | Ponb xuMuu B 06ecriedeHun SKOJIOrMYECKOM, SHEPreTHYeCKOM PackpbIBaTh poJib XUMUU B pEILICHUH
Y MIAIIEBOM 0€30TIaCHOCTH, pa3BUTHUH MEAUIUHEL [loHSATHE O DHEPTETHUYECKUX, CBIPHEBBIX U IKOJIOTHIECKUX
Hay4YHBIX METOAAX IMO3HAHMS BELIECTB U XUMUYECKHUX peaKIuil. npo0ieM 4eIoBevYecTBa, ONMCHIBATE OCHOBHbBIE
[IpencraBienns 00 OOMUX HAYYHBIX MPHHIIATIAX HaIpaBJICHUS Pa3BUTHS XUMHUYECKON HAYKH U
MPOMBIIIIJIEHHOTO MOJTYYEHHUs BaKHEHIINX BEIIecTB (Ha TexHoJoruu. IIpumMeHsTh npaBuia 6€30MacHOro
IpUMepax MPOU3BOJICTBA aMMHUAKa, CEPHOM KHCIIOTHI, 2 | oOpameHus ¢ BEIIECTBAMH, UCIIOIE3yEMbIMH B
MeTaHoua). YeloBeK B MUpE BELECTB, MATEPHAJIOB U MOBCEHEBHOM KU3HU, MTPABUIIA TOBEICHHS B LIENIAX
XMMHYECKUX PEAKLIHI: XUMUS U 3J0POBbE YEIIOBEKA; MpaBuia cOepeKeHUs 3I0POBBS U OKPYKAIOMIEH TPUPOTHON
UCTIOJIb30BaHMsI JIEKAPCTBEHHBIX MPENaparoB; MpaBuia Cpezbl; MTOHUMATh Bpe (OMacHOCTh) BO3ACHCTBUS Ha
0€301acHOTO MCTIOIB30BaHMSI IIPETIapaToB OBITOBOM XHMHHU B ’KMBBIE OPTaHU3MBI ONIPEICTICHHBIX BEIIECTB CMBICI
MOBCEIHEBHOM KN3HU. BbITOBasi XUMHUYECKasi TPAMOTHOCTb nokazaress [TIK, noscHATh Ha mpuMepax crocoObl
JlaGopaTopHasi padora Ne 8. M3ydyeHne XuMHUYECKUX 2 | yMEHBIICHHS U MTPETOTBPANICHHS HX BPETHOTO
IPOIIECCOB U UX BIHMSHUSA HA COCTOSHHE OKPY KAIOIIeH Cpe/ibl. BO3/ICHCTBHsI. AHAJIM3UPOBATh U KPUTUUECKH
CamocTosTenbHas paboTa 00yJaromuxcs: OLEHMBATH MH(OPMAITHIO, CBA3AHHYIO C
1. TloAroTOBKA MPE3EHTAINIA ¥ OIIOPHBIX CXEM. XUMUHCCKUMHU TIPOLECCAMU 1 MIX BIIMSHUEM Ha
7. PaBoTa ¢ KOHCIIEKTOM. COCTOSTHHE OKpYyXaroliei cpeasl. Mcnonb30BaTh
NOJTY4YEeHHBIEC 3HAHUS U IPEACTaBICHUS O chepax
NeSITETIHHOCTH, CBA3aHHBIX C HAYKOH 1
COBPEMEHHBIMU TEXHOJIOTHSMHU, KaK OCHOBY IS
OpHUEHTAIH B BbIOOpE cBOEH Oyayieit
npodeccHoOHaIbHON AedaTenbHOCTH. [IpuHuMars
ydacTHe B 00CYXJIEHHH MTPOOIeM XUMUYECKOH 1
HKOJIOTUYECKOM HANPaBIEHHOCTH, BHICKA3bIBATh
COOCTBEHHYIO TTO3HUIIUIO 11O TIPOOJIeMe U MpeyiaraTh
BO3MO)KHBIE ITyTU €€ pelIeHHs
Paznea 2. OPITAHUYECKAS XUMUSA 46
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH oﬁy‘{ammeroca

TEeMBbI eM
qaco
B
1 2 3 4
Tema 2.1. ConepkaHue JeKIuu PackpbIBaTh CMBICI U3yYaE€MBbIX MMOHATUM,
IIpeamer 1 | ITpenmeT oprannyeckoit Xumuu. OCHOBHBIE TOHSATHS YCTaHaBJIUBATh UX B3aUMOCBA3b. [[pUMeHsTH
OPraHuYeCcKOM XMMMH. oprannyeckoit xumun. OCHOBHBIE MTOJIOKEHHS TEOPUU MOJIOXKEHUSI TEOPUU CTPOCHUSI OPTraHUUECKUX
Teopust crpoeHust XHMHYECKOTO CTPOEHHUSI OPTaHUYECKUX COCTUHEHUHN 2 BemectB A. M. BytiiepoBa miis 00bsacHEHHS
OPraHMYecKux A.M. Bytiepopa. Knaccudukaiusi OpraHu4eCKUX BEIIECTB. 3aBUCHMOCTH CBOMCTB BEIIECCTB OT UX COCTaBa U
coequHeHuit A.M. HomeHnkiiatypa opraHn4eckux coeIMHeHUH (cucTeMaTrueckast) cTpoeHus. Mcnonp30BaTe XUMUYECKYIO CUMBOJIAKY
Byrtaeposa. Y TPUBHUAJIbHbIE HA3BAHMS BAXKHEHIINX MTPEACTaBUTENCH JUISL COCTaBJIEHUS! MOJIEKYIISIPHBIX U CTPYKTYPHBIX
KJ1aCCOB OPTaHMYSCKUX BEIICCTB. dbopmyIr oprannyeckux BemecTB. OnpenensiTe BUIbI
JlabopaTopunas padora Ne 1. MonenupoBaHue MOJIEKYJI 2 XUMHUYCCKOH CBSI3U B OPraHMIECKUX COCTHHCHUSIX.
OPraHNYECKUX BEIIECTB. PackppiBaTh posb OpraHU4YeCcKOM XUMUU B IPUPOJIE,
CamocTosTenbHas PaboTa 00y YAOMIUXCSL: XapaKTepU30BaTh €€ 3HAYEHUE B KU3HU YEJIOBEKa,
1. PaOoTa c yqe6HI/IKOM. HIJLTIOCTPHUPOBATH CBSI3b C APYTHMMH HAayKaMHU.
2. BrelmlonTHEHHE 3a/1a4 HA COCTABIICHUE CTPYKTYPHBIX (hopMylT u Habmronath 1 ONUCHIBATE 1€MOHCTPALIMOHHBIE
Ha3zBaHuu HU30MEPOB U TOMOJIOTOB. OIIBITHI; ITPOBOAXUTH U OIMUCHIBATD na6opaToprIe
paboThL.
Tema 2.2. ConepxaHue JeKIuu
YrieBonoponasl

20




1| AsIkaHbI: CTpOEHUE, TOMOJIOTUYECKUH psil. MeTaH u 3TaH —
IIPOCTENIINE MPENCTABUTENIN AJIKAHOB: COCTAB, XMMHYECKOE
CTpoeHHe, PU3NIECKHE U XUMHUECKHE CBOMCTBA (peakuu
3aMeIIEeHUs U TOPEHUs ), HAXOKICHUE B IPUPOJIE, TOyUYeHHE U
IIPUMEHEHUE.

2| AJIKeHbI: CTPOEHUE, TOMOJIOTUYECKUN Psifl. DTUJIEH —
IIPOCTEMIINM MPEICTABUTEIb AJTKEHOB: COCTAB, XUMUYECKOE
CTpOeHME, PU3NUECKHE U XUMHUYECKHE CBOMCTBA (peakLuu
TUJIPUPOBAHUS, FaJIOT€HUPOBAHUS, THIpaTalnn). AJKaIUEeHbI:
Oyranuen-1,3 u metunOyraauen-1,3, XuMu4eckoe CTpOEHHE,
peakuus NoJIuMepU3alii, TPUMEHEHHUE.

3| AJIKHHBI: CTPOECHUE, TOMOJIOTUYECKUN PsiA. ALETHIIEH —
IIPOCTEMIINI MPEICTABUTEID AJTKUHOB: COCTAB, XUMHUYECKOE
CTpoeHHE, PU3NUECKUE U XUMHUYECKHE CBOMCTBA (peakLuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAILIIM TOPEHMUS ),
HAaX0KJICHHUE B IIPUPOJIE, TIOJYYECHHUE U IPUMEHEHHUE.

4 ApeHbl: OEH30JI U TOTYOJI, COCTaB, XUMUUYECKOE CTPOCHHE
MOJIEKYJI, PU3HUECKUE U XUMUYECKUE CBOICTBA (peaKkiuu
raJIOTeHUPOBAHMS U HUTPOBAHUS), OIY4YEHUE U IPUMEHEHHUE.
Bnusinue 6eH3ona Ha opranu3M uenoBeka. [ eHeTuueckas cBsI3b
YIJIEBOIOPOMOB.

JlaGopaTtopnasi paGora Ne 2. KauecTBeHHOE OnIpeIesIeHNE
yIIepoJia U BOJOPO/A B OPraHUYECKUX BELECTBAX.

JlabopaTopuas padora Ne 3. [Tonyuenue stunena. M3yuenue ero
CBOMCTB.

JlabopaTopuas pa6ora Ne 4. O3HaKOMJICHHE C KOJIJICKITHEH
00pa3IoB mIacTMacc, KaydyykoB ¥ pe3uHbl. Bynkanuzamus
PE3UHBL.

PackpbIBaTh CMBICT H3y4aeMbIX MIOHSATHH (BBISBISATH
UX XapaKTepHbIEe IPU3HAKH), YCTAHABINBATH X
B3aMIMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIHE
MIOHSITHS TIPU OMTUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COECTUHEHUMN.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI
COCTABJICHUSI MOJICKYJISIPHBIX U CTPYKTYPHBIX (OPMYIT
OpraHMYECKHUX BEIIECTB. YCTaHABIUBATh
MIPUHA]JICKHOCTH BEIIECTB K OMPEIEIICHHOMY KIIACCy
YIJIEBOIOPOIOB IO COCTaBY U CTPOEHHIO, Ha3bIBATh
WX 110 CHCTEMaTHYeCKO HOMEHKIAType; IPUBOIUTh
TpUBHUAIbHBIC HA3BAHUS OTAEIBHBIX IPEICTaBUTENEH
yoeBoopoaoB. OnpenensTs BUIbl XHMHUYECKOM
CBSI3H B MOJIEKYJIaX YIJIEBOAOPOIOB; XapaKTEPU30BaTh
3aBHCHMOCTh PEAKIIMOHHOH CIIOCOOHOCTH
YIJIEBOAOPOAOB OT KPATHOCTU KOBaJCHTHOM CBSI3U.
XapakTepru3oBaTh COCTaB, CTPOCHUE, MPUMEHEHUE,
buznyeckre 1 XMMUYECKHE CBOICTBA, BayKHEIINe
CIOCOOBI MOTyYEHHUS TUITHYHBIX TIPEICTaBUTENICH
pa3IMYHBIX KJIACCOB YITIEBOAOPOAOB (MeTaHa, ITaHa,
ITHIICHA, alleTUJIeHa, OyTaaueHa -1,3, 6eHsona,
TOJyosa). BBIABISATH TEHETHUECKYIO CBS3b MEXY
YIJIEBOIOPOIaMHU U TIOATBEPK AT €€ HATUIHe
YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUUECKUX
peaKIuii C UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIL.
XapakTepu3oBaTh UCTOYHUKHU YTIIEBOJOPOTHOTO
CBIPBsI (HEDTH, IPUPOAHBIN T'a3, yrojb), CIIOCOOBI UX
nepepaboTKU U MPAKTUYECKOe TPUMEHEHHE
MOJTy4aeMBbIX TPOIYKTOB. Mcrions30BaTh
€CTECTBEHHO-HAYYHbIE METO/IbI TIO3HAHUS —
MpOBeJICHIE, HAOTIOIEHNE M ONTUCAHUE XUMUIECKOTO
JKCIIeprMeHTa (11abopaTopHblie OnbITH ). ClienoBaTh
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Temarnueckue 6.]101(“, OcHOBHOE CoacCpKaHue 06'1) OcCHOBHBIE BHUABI 1€ATCJIbHOCTH Oﬁy‘{alollleFOCH
TEMbI eM
qgaco
B
1 2 3 4

CamocrosrenbHas paboTa 00yUarouXCs:

1. BeinmonHeHue ynpaxxHEHUH Ha COCTABIECHUE YPAaBHEHUI
peaxkuui, MOATBEPKAAIOIINX XUMUYECKUE CBOUCTBA
YIIIEBOIIOPOIOB.

2. Pemienue 3a/1au Ha BBIBOA (hOPMYIT BEIIECTB MO MPOIYKTaM
cropanus. Pemenue 3a1ad 1o XUMHYECKUM YPaBHEHUSIM.

3. IloaroToBka K0KIa10B, pedeparos, Mpe3eHTaLUI.

npaBuiIaM 6e30macHoi paboThl B 1ab0opaTopuu Npu
WCTIOJIb30BaHIH XHMHUYECKOH MOCYIIBI 1
000pyoBaHus, a TaKXkKe MpaBUiIaM oOpaleHus ¢
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIIHSIMHU
BBINOJIHEHHS 1a00PaTOPHBIX OMBITOB U MPAKTHUYECKUX
paboT 1O MOTYYCHHUIO ¥ H3YYCHUIO OPTaHUYECKUX
BeriecTB. [IpencTaBnaTh pe3yabTraTsl 3KCIIEPUMEHTA B
dbopme 3anmucu ypaBHEHHIA COOTBETCTBYIOIIHX
peaxIuii U 1enaTh BHIBOJBI Ha X OCHOBE. [IpoBOTUTH
BBIYUCIICHUS [T OTIPE/ICITICHUST MOJICKYIISIPHOM
(bopMyIBl OPraHUYECKOrO BEIIECTBA, [0 YPABHEHHIO
XMMHYECKON pEeaKIuu.

CamocCTOATENbHO MJIAHUPOBATh U OCYIECTBIISATh
CBOIO MTO3HABATENFHYIO JESTEIHLHOCTh; IPUHUMATh
AKTHUBHOE y4yacTue B IPyNIoBoi yueOHOM
NEeSITETTHHOCTH
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH Oﬁy‘{alOIIIeI‘OCﬂ

TeMbI eM
yaco
B
1 2 3 4
Tema 2.3. CopeprkaHue JeKIUU
Kucaopoaconepskamue
OpraHuyeckKue
coeIMHEeHHUs].
2
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IIpenenbHbIe 0IHOATOMHBIE CHUPTHI: METAHOJ U ATAHOII,
XHMHUYECKOE CTPOCHHUE, (PU3NUECKUE U XUMUIECKHE CBOICTBA
(peaKHI/II/I C aKTUBHBIMU MCTAJJIAMH, IraJIOTCHOBOAOPOAaMH,
ropenue), npuMeHenne. BomoponHas cBsa3p. GU3HONOTHYECKOE
JeiCTBHE METAaHOJIA M ATAHOJIA Ha OPTaHU3M YEI0BEKa.
MHoOroaToMHBI€ CITUPTHI: STHICHIIMKOID U IIHLEPHUH,
XHUMHYECKOE CTpOeHHE, (PU3NIECKHE U XUMUIECKHE CBOWCTBA
(B3aMMozEHCTBHE CO MIETOYHBIMU METAJUIaMH, KadyeCTBEHHAS
peakIis Ha MHOTOATOMHBIE CITUPTHI). DUZUOTOTHUECKOE
JIeliCTBHE HAa OPTaHU3M 4YeloBeka. [I[puMeHeHne mmnepuHa u
stuneHrukoist. denon. CtpoeHue MoNeKyIbl, GU3NIECKUe U
XHMHUUYECKHE CBOUCTBA (eHomna. TokcmuHOoCTh (heHomna, ero
¢bu3HoIOrHUecKoe NeWCTBUE HA OPraHU3M YEIOBEKa.
[Tpumenenue dbeHona

Adabaeruabl: GopManbIeTy U alleTaabACTHl, XHMHUECKOe
CcTpoeHue, PU3nYecKrue 1 XUMUYECKUE CBOMCTBRA (peaKinu
OKHCJIEHHS U BOCCTAaHOBJICHUSI, KAYECTBEHHBIE PEAKIIIH),
MOJYYEHUE ¥ IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeibHble KAPOOHOBbIE KUCJIOTHI:
YKCyCHasl KUCJI0Ta, XMMUYECKOE CTPOEHUE, (PU3NIecKue u
XUMHUUYECKHE CBOMCTBA (0011Me CBOMCTBA KUCIIOT, PEaKIIHs
Tepu(UKaLNN), TOTydeHUEe U puMeHeHne. CTeapuHoBas U
OJIEMHOBAsI KMCJIOTHI KaK IIPEJCTaBUTENN BbICIINX KapOOHOBBIX
KHCJIOT.

Mbpbl1a Kak COIM BBICIIMX KapOOHOBBIX KHCIIOT, MX MOOLIEE
neiicrBue. Ci10:kHbIE 3QUPBI KaK POU3BOIHBIE KAPOOHOBBIX
KHUCTOT. ['uaponus cinoxHbIX 3¢upoB. ZAKupbl Kak
MPOM3BOJIHBIC IIUIIEPHHA U BBICIINX KAPOOHOBBIX KUCIIOT.
I'maponus xupos

PackpbIBaTh CMBICT H3y4aeMbIX MIOHSATHH (BBISBISATH
UX XapaKTepHbIEe IPU3HAKH), YCTAHABINBATH X
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE
MIOHSITHS TIPU OMTUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLIECHUN OPraHUYECKUX COECTUHEHUMN.
Hcnonp30BaTh XUMHUYECKYIO CUMBOJIUKY JJISI
COCTABJICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHON) HOpMYIT
OpPraHWYECKHX BEIICCTB. YCTaHABIUBAThH
MIPUHA]JIEKHOCTH BEIIECTB K OMPEEICHHOMY KIIacCy
0 COCTaBY U CTPOEHUIO, HA3bIBATh UX IO
CHUCTEeMaTU4YeCKOW HOMEHKIIAType; MPUBOIUTH
TPUBHATBHBIC HA3BAHUS OTACIBHBIX IPEICTaBUTEIICH
KHUCIIOPOJCOACPKAIIUX COSTUHEHHIH.
XapakTepu3oBaTh COCTaB, CTPOCHUE, PUMEHEHUE,
buznyeckre 1 XMMUYECKHE CBOICTBA, BayKHEIINe
CIOCOOBI MOJTyYEHHUST TUITHYHBIX TIPEICTaBUTENICH
Pa3IMYHBIX KJIACCOB KHCIOPOJICOAEPKAIIINX
COEIMHEHUH (MeTaHoIa, 3TaHoa, IINIEpUHa,
dbenona, popmanpaeruaa, aeraibAeruaa, yKCyCHOM
KHCJIOTHI, IJTFOKO3bI, CaXapo3bl, KpaxMaia,
LEJUTIONO03b1); BBIABIISTH TEHETUUECKYIO CBSI3b MEXTY
HUMHU ¥ TOATBEPKIaTh €€ HAJTNYNe YPAaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUUECKUX PEaKIuil C
UCIIONB30BAaHUEM CTPYKTYPHBIX (hopmyi. OnHchIBaTh
COCTaB, XUMUYECKOE CTPOCHUE U IPUMEHEHHE
JKUPOB, XapaKTePU30BaTh NX 3HAYCHUE JJIs
KHU3HEAEATEeIbHOCTH OpraHu3mMoB. Oco3HaBaTh
OTACHOCTH BO3/ICHCTBUS HA )KUBBIE OPTAHU3MBI
OTIpe/IeNIEHHBIX OPTaHUYECKUX BEIECTB, MOACHATH Ha
pUMepax CrocoObl YMEHBIIICHUS U TPEOTBPAICHUS
UX BPEAHOTO BO3/IEUCTBUS HA OPTaHU3M YEJIOBEKa.
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TemaTuueckue 0J10KH, OcHoBHOe coiep:kaHue O0b | OcHoBHBIE BUBI 1eATEIbHOCTH 00y4al01Ierocs
TeMblI eM
4aco
B
1 2 3 4

5| YrieBoasbl: cocTaB, Kiaccu(pUKalus yrieBo0B (MOHO-, TU- U 2 | Ucnonb30BaTh €CTECTBEHHO-HAYYHBIE METO/bI
noJincaxapu bl ). [1roko3a — mpocTeHmii MOHOCaXapu/I; MMO3HAHUSI — TPOBE/ICHNE, HAOIOIEHNE U OTHCaHUE
0COOEHHOCTH CTPOCHUSI MOJIEKYJIbI, GU3UUYECKUE U XHUMHUYECKOTO SKCIIEPUMEHTA (J1a0OpaTOPHBIE OIBITHI
XUMUYECKHE CBOMCTBA TITFOKO3BI (B3aUMOJICHCTBHE C U TIpakTudeckue padotel). CienoBaTh IpaBuiIamMm
runpokcugom Meau (II), okucnenue aMMuagYHBIM PACTBOPOM Oe3ormacHoi paboThI B 1ab0paTOpUH MPU
okcupa cepedpa(l), BoccranoBiaeHue, OpO’KEHUE TITIOKO3bI), WCITOJIb30BAaHUU XUMHYECKOU MOCYIBI U
HaxX0XXJI€HUE B MPUPOJIE, IPUMEHEHHUE TIIFOKO3BI, 000pyI0BaHuUs, a TAKXKe MpaBUiIaM oOpalleHus ¢
OmosornyecKasi poyib B )KU3HEACITSIIPHOCTH OPTaHU3Ma BEIIIECTBAMH B COOTBETCTBUU C HHCTPYKIHSIMHU
yenoBeka. @otocunTe3. @pyKkTo3a Kak U30MEP IIIFOKO3bI. BBITIOJTHEHHSI TAOOPATOPHBIX OIBITOB U MPAKTUYECKHUX
Caxapo3za — peICTaBUTENb TUCAXapUI0B, THAPOIH3 CaXxapo3Hbl, padoT 1O MOTYUYCHUIO ¥ H3yUYCHUIO OPTaHUIECKUX
HaxoXJIeHHE B MpUpoJe U NpuMeHeHue. Kpaxmai u uesmonosa BelecTB. [IpencTaBnsaTh pe3yapTarbl IKCIEPUMEHTA B
KaK TIPUPOJIHBIE TIOTMMEPHI: CTPOSHUE KpaxMaJa U IEeJITI0I03BI, (dbopme 3anmucu ypaBHEHH COOTBETCTBYIOITUX
dbusznyecKue U XUMUYECKHUE CBOMCTBA Kpaxmaia (TUIpOoIIn3, peaKIuil ¥ 1enaTh BBIBOJBI HA UX OCHOBE. [IpoBoanTH
Ka4eCTBEHHAsI PEAKITHS C HOIOM). BBIYUCIICHHS IJIs1 OTIPEICTICHUST MOJICKYIISIPHOM

JlabopaTopunas padora Ne 5. ['openue criupToB. 2 (dbopMyIBl OPraHUYECKOTO BEUIECTBA, 10 YPABHEHHUIO

BsaumoneiictBue munepuna ¢ ruapoxcuaom meau (11); XUMUYECKOH peakiuu. CaMoCTOsSTEIHHO

JlaGopaTopHasi padora Ne 6. KauecTBeHHbIE peakiuu 2 JIAHUPOBATH U OCYIIECTBIIATH CBOIO

aJbAeTUI0B (OKUCICHUE aMMHUAYHBIM PACTBOPOM OKCHJIa cepedpa ITO3HABATCIIbHYIO ACATCIPHOCTD, IPUHUMATh

Y THIPOKCUIIOM MEJH (H))_ AKTHBHOC y4acCTHuC B prnHOBOﬁ yqe6H0171

JlabopaTopunas padora Ne 7. CBoiicTBa pacTBOpa yKCYyCHOM 2 | ACATCIBPHOCTH

KHCJIOTHI, 00III1E CO CBOMCTBAMU MUHEPATbHBIX KUCIIOT.

JlabopaTopHnas padora Ne 8. Co3manne KOJUICKITUN dPUPHBIX 2

Macedl.

JlaGopaTopHasi padora Ne 9. BzanmosieiicTBrE IIIOKO3bI U 2

caxaposbl ¢ ruzpokcuaoM mMeau (11). KauectBennas peakuust Ha
Kpaxmal.
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH Oﬁy‘{alOIIIeI‘OCﬂ

TEeMBbI eM
qaco
B
1 2 3 4
CamocrosTenpHast paboTa 00yJaromuxcsi:
1. CocraBneHue ypaBHEHUN peaKUid, MOATBEPAKIAIOIINX
XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHUCIIOT.
2. Pemrenne 3a1a4 Ha BBIXOZ POIYKTA OT TEOPETUUECKH
B03MOXHOTO. COCTaBIeHHE CTPYKTYPHBIX (POPMYIT U30MEPOB
HEeTIpeCNIbHBIX YTIIEBOAOPOI0OB
3. PaboTa ¢ KOHCIIEKTOM.
Tema 2.4. ConepxaHue JeKIuu
A3oTcoaep:kanue
OpraHuvecKue
COeIMHEHHS.
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Temaruueckue 010KH, OcHoBHOe cofiep:kaHue O0b | OcHOBHBIE BU/bI /1eSIT€ILHOCTH 00y4aro1erocs
TeMbl eM
4aco
B
1 2 3 4
1 | AMMHBI: METHJIaMUH — IPOCTEUIINI NPEACTABUTEID AMHUHOB: PackppIBaTh CMBICT U3y4aeMbIX MOHATUH (BBISBIATh
COCTaB, XUMHUYCCKOC CTPOCHUC, (1)I/ISI/IV—IGCKI/IG U XUMHNYECKUEC HX XapaKTCPHBIC HpI/ISHaKI/I), YCTaHaBJIMBAaTb UX
CBOMCTBA (PEaKIMU C KUCIOTAaMH U TOPEHHs ), HAXOXKICHHUE B B3aMMOCBSI3b, UCIIOJIb30BAaTh COOTBETCTBYIOIINE
IpUpPOAE. AMMHOKHMCJIOTHI KaK aM(oTepHbIe OpraHnYecKue IOHATHS IIPU ONMCAaHUU COCTaBa, CTPOCHUA U
coenHeHust. PU3NUECKUE U XUMUYECKUE CBOWCTBA 2 | npeBpalieHull OpraHUYECKUX COETUHEHUI.
aMUHOKHUCIIOT (Ha IpUMepe MIMIKnHA). bronornyeckoe Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY IJISI
3HaYeHHE aMUHOKHUCIIOT. CuHTE3 nenTtuoB. beakn kak COCTAaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
npupoaAHbIe mouMepsbl. [lepBuunas, BTopuyHas U TpeTUYHAS (pa3BEpHyTOH, COKpaII€HHOI) popmyn
CTPYKTypa 0e1KoB. XUMHUYECKHE CBOWCTBA OCJIKOB: THIPOJIN3, OpraHMuecKux BemecTB. OnpenensaTh
JleHaTypalus, KaueCTBEHHbIE peakluy Ha OelKu. IPUHAAJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIacCy
10 COCTaBY U CTPOEHUIO, Ha3bIBATh UX IO
CHCTEMaTU4eCKOM HOMEHKIIaType; MPUBOINUTD
JlaGopatopnas paGora Ne 10. 13ydyeHue cBoicTB O€JKOB: 7 | TPHMBHMAILHEIC HASBAHHA OTACHLHBIX IIPE/ICTABUTCIICH.

JeHarypalusi OeIKOB MPU HATPEBAHUU U IIBETHBIE PEAKIIHH
OEJIKOB.

XapakTepu3oBaTh COCTaB, CTPOEHUE, IPUMEHEHHE,
¢du3nuecKre U XUMHUYECKHUE CBOMCTBA, BasKHEHIIINE
CHOCOOBI MOTyYEHUsI TUITMYHBIX IIPeICTaBUTeNIeH
a30TcoJepXKalUX COSAMHEHUH (MEeTUIaM1Ha,
IMIMHA, 6e1aKoB). ONKCHIBaTh COCTaB, CTPYKTYPY,
OCHOBHbBIE CBOMCTBA OEJIKOB; MOSICHATH Ha MpUMepax
3HaueHHe OEJIKOB JJIs OpraHU3Ma YellOBeKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE METObI
MO3HAHUS — HAOJII01aTh U ONUCHIBATh
JIEMOHCTPALIMOHHBIN 3KcIIepuMeHT. CaMOCTOATEIbHO
IUTAHUPOBATh U OCYIIECTBISATH CBOIO
MIO3HABATEIbHYIO I€ATEIbHOCTD; IPUHUMATh
aKTUBHOE y4acTHE B ITPYNIIOBOM yueOHOM
JESTEIILHOCTH.
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Temaruueckue 010KH, OcHoBHOe cofiep:kaHue O0b | OcHOBHBIE BU/bI /1eSIT€ILHOCTH 00y4aro1erocs
TeMblI eM
4aco
B
1 2 3 4
CamocrosrenbHas paboTa 00yUarouXCs:
1. 3ydyenue cocraBa, CTPOEHUS M CBOMCTB a30TCOMIEPIKAIINAX
OpPraHMYECKUX COCTUHEHUI
2. IloaroroBka JokiIagoB, pedeparoB, Ipe3eHTAIIN.
Tema 2.5. ConeprkaHue JeKIUU
BricokomonekyisipHble
coeMHEeHHUsI
1 | OcHOBHBIE NOHATHS XHMHH BbICOKOMOJICKYISPHBIX 2 | Bnamers nzydyaeMbIMM XUMUYECKUMU MOHATUAMU:
COeIMHEeHHU: MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, pacKpbIBaTh CMbICI U3y4a€MbIX OHITUN U
CTENEHb MTOJIMMEPU3ALIUH, CPEAHSSI MOJIEKYJIIpHAs Macca. IIPUMEHATDH 3T MOHATUS IIPU ONIMCAHUU COCTaBa U
OcCHOBHbBIE METO/IBI CUHTE3a BBICOKOMOJIEKYISIPHBIX CTPOEHUS BBICOKOMOJIEKYJIIPHBIX OPTaHUYECKUX
COEIMHEHUH — OJIMMEPU3ALINS U IOJTUKOHICHCALIMSL. BEIIECTB, /7151 0OBSICHEHUS OT/AEIbHBIX (PaKTOB U
IInacTtmaccsl (MOIUATUIIEH, TOJUIIPOIUIIEH, aBneHuil. Mlcrnonb30BaTh XUMUYECKYIO0 CUMBOJIUKY
HNOJIMBUHWIXJIOPU, oauctupos). HarypaabHbiii n JUIS COCTaBJICHUS CTPYKTYPHBIX (pOpMyYIT BEIIECTB U
CHHTeTHYecKHe KaydykH (OyTaJueHOBbIH, XJIOPOIIPEHOBBIHN U YPaBHEHUH PEaKIMi MOTUMEPU3ALUN U
U30MPEHOBBIN). BosloKHA: HaTypasbHbIE (XJIONOK, MEPCTh, noJuKoHeHcanuu. ONuckeIBaTh COCTaB, CTPOCHHUE,
1IEIK), HICKYCCTBEHHBIE (alleTaTHOE BOJIOKHO BUCKO3a), OCHOBHBIE CBOMCTBA Kay4qyKoB, HanOoee
CHUHTETHYECKHE (KarpoH M JIaBCaH). pacnpoCTpaHEHHBIX BUJOB IIJJACTMACC, BOJIOKOH;
IIPUMEHEHUE B PA3IMYHBIX oTpacisix. Mcrnonb3oBaTh
€CTECTBEHHO-HAY4YHbIE METO/IbI I03HAHUS —
HAOJII0/1aTh U OIUCHIBATh IEMOHCTPALIMOHHBII
DKCIEPHUMEHT.
JlabopaTopunas padora Ne 11. Pacno3naBanue mjaactMacc u 2

XUMHUYECKUX BOJIOKOH. O3HaKOMJIEHHE ¢ 00pa3laMu NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB
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TemaTnueckue 0JI0KH,

OcHoBHOE CoacCpKaHue

(01158

OcHOBHBIE BUIBI A€ATEIbHOCTH Oﬁy‘{alOIIIeI‘OCﬂ

TeMblI eM
4yaco
B
1 2 3 4
CamocrosTenpHast paboTa 00yJaromuxcsi:
1. ITogroroBka oka0B, pedeparoB, Mpe3eHTAITUN.
2. [onrotoButk coobmeHus Ha Temy: «CoOBpeMeHHbIE
CHHTETHYECKHE BOJTOKHAY.
Bcero | 78
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4 YCJIOBUA PEAJIM3ALIMN YYHEBHOI'O ITPEJIMETA

4.1 TpeGoBaHMS K MATEPUAJIbHO-TEXHUYECKOMY O0ecIeYeHUI0
Peanuzanus yue6Horo mpeaMera XuMuu TpeOyeT Haiauuusi yuyeOHOro kaOuHeTa
XUMMH.

O6opynoBanue yueOHOTO KaOuHeTa:

— MOCaJ0YHbIC MECTA TI0 KOJTMYECTBY O0YyJarOIINXCS,

— pabodee MeCTO MperoaaBaTes,

— ydeHHUYECKas JOCKa

— KOMITJIEKTHI TIJIAKaTOB

— HabOp peaKTUBOB M JIA0OPATOPHOU MOCY/IBI JIJISl OTIBITOB,
— ocoous J1st J1abopaTopHBIX padoT,

- Ta6J'II/II_U:-IZ HepI/IOI[I/I‘-IeCKaH CHUCTCMA XUMHWYCCKHUX 3JICMCHTOB

JI.N.MenneneeBa, PacTBOpMMOCTh KUCIIOT, COJICH U OCHOBaHUH B Bojie, OCHOBHBIE
KJIACChl OPraHNYECKUX COCTMHEHUH.
TexHuueckue cpeacTBa 0OyUCHUS:

— KOMIIbIOTEP
— MEIUAPOEKTOP

— MHTCPAKTHBHOC rmocoowue 1o JUCHUITIIINHC

4.2. llepeyeHb HOPMATHBHBIX IPABOBBLIX JAO0KYMEHTOB, OCHOBHOHM H
AONOJIHUTEJIbHOM Yy4eOHO JMTeparypbl, HeO00XOAMMOH /JIf OCBOCHUS
y4eOHOro npeaMera XuMus:

OCHOBHBIE UICTOYHUKH:
INadpuensn O.C. Xumust 11 npodeccrii U CenualbHOCTeH TEXHHYECKOTO MPO(UIIst: yIeOHUK

JUISL CTYA. yupexkaeHuil cpea. nmpod. oopazosanus / O.C..I'abpuensn, U.I.OctpoymoB. — 4-¢
u31., ctep. — M.: U3narenbckuii neHTp «Akagemus», 2017. — 272 c.

JlonoaHUTENbHBIE UCTOYHUKH:

Pocun . B. Xumus. YueOnuk u 3agaunuk : - s CI1IO / Pocun W. B., Tomuna JI. /1., ConoBbeB
C. H. - Mockaga : M3narenbctBo FOpaiit, 2020. - 420. - (ITpodeccnonansnoe o0pa3oBaHue). -
ISBN 978-5-9916-6011-2 : 979.00.

Andunorenona U. B. Xumus : Yue6nuk u npakrukym st CI1O / Anpunorenosa U. B., babkos
A. B., ITonkoB B. A. - 2-e u3n. ; ucnp. u noin. - Mocksa : U3narensctBo FOpaiit, 2020. - 291. -
(ITpoeccnonansroe obpazoBanue). - ISBN 978-5-534-11719-6 : 709.00.

Pym3utuc, I'. E. Xumus. 10 knacc [Teker] : yueOHUK 17151 00111€¢00pa3oBaTeIbHBIX OpraHUu3aIi
0a30BbIif yPOBEHD : pEKOMEHI0BaHO MUHHUCTEPCTBOM 00pa30BaHus U HayKu Poccuiickoii
®denepanuu. - 2-e U3, - Mocksa : [Ipocsemenne, 2016 (Cmonenck : @wir. "Cmon. nmonurpad.
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koMOuHar", 2015). - 224 c. : un. - [Ipeam.-and. ykas.: c. 220-222. - ISBN 978-5-09-041198-1 :
326-00.

4.3. IlepeyeHb NpPOrpaMMHOI0 odecmeuyeHusi, MpodecCHOHAJIBHBIX 0a3
JAAHHBIX, HHGOPMAITHOHHBIX CIPABOYHBIX CHCTEM pecypcoB
HH(OPMALMOHHO-TEJIEKOMMYHUKAIIUOHHON ceTn «HTEepHET», He0OXOIUMBIX
JJ151 OCBOEHHUS Y4eOHOTI0 mpeaMera:

Jlunensuonnoe nporpammuoe ooecneuenue: Microsoft Office Word 2013/2007,

Microsoft Office Excel 2013/2007, Microsoft Office Power Point 2013/2007.

HNuTepHeT-pecypcsl:

www.openclass.ru (OTKpBITBII KJ1acc: CETEBbIE 00pa30BaTeIbHBIC COOOIICCTBRA).

www.school-collection.edu.ru (Equnas xominexius nudpoBbix 00pa3oBaTeIbHBIX

pecypcoB).

www.festival.lseptember.ru (®ectuBane negarornyeckux uaei « OTKPbITHIN

YPOK»).

http://www.iprbookshop.ru/ DnexTpoHHO-OUOIMOTEUHAS CUCTEMA.

www. chem. msu. su (DyeKTpoHHasi OMOJIUOTEKA 10 XUMUH ).

www. enauki. ru (MHTEepHET-U3aHue s yunTenel « ECTeCTBeHHbIE HAyKW» ).

www. lseptember. ru (MmeToauueckas razera «llepBoe ceHTAOPs»).

www. hvsh. ru (kypHan «XuMusl B IKojie»). www. hij. ru (OkypHan « Xumus u
AKU3HDBY).

www. chemistry-chemists. com (351eKTpOHHBII KypHaT «XUMUKHA U XUMUS» ).

www.chem.msu.su. DnekrpoHHas 6MOIMOTEKa YIEOHBIX MAaTepUAJIOB MO XUMUHU.

www.chem.msu.su (OnekTpoHHas OMOIMOTEKA 10 XUMUH).

www.enauki.ru (HHTepHeT-u3janue i yuuTenei « ECTecTBeHHbIE HayKn» ).

www. | september.ru (MeToguueckas razera «llepBoe ceHTIOPs»).

www.hvsh.ru (kypHan «Xumust B mkosie» ). www.hij.ru (kypHain « XuMus u
KUZHBY).

www.chemistry-chemists.com (31€KTpOHHBIH KypHaI « XUMUKH U XUMHUSD?).

4.4. Oco0eHHOCTH peaIu3alu Y4eOHOr0 npeaMeTa sl 00y4arIuxcs u3
YHCJ1a HHBAJIUAOB M JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBbS

[Ipyu oOyueHMH JUIl C OrpaHUYCHHBIMU BO3MOXKHOCTSIMU  3I0POBBS,
peycMaTpuBaeTCsl MHAUBUAYAJIbHBIN rpaduk 0OydeHUsl.

NHBanmuasl U Juna ¢ OTpaHUYCHHBIMU  BO3MOXKHOCTSIMU  3/I0POBBSI
oOecriedyeHbl MEYaTHBIMU U 3JIEKTPOHHBIMH 00pa3oBaTelIbHBIMU pecypcaMu B
dbopMax, alanTHPOBAHHBIX K OTPAHUYCHUSIM UX 310POBbSI.

JUIst  OCyIIECTBIEHHUS MPOLEAYp TEKYIIEro KOHTPOJS YCIEBa€MOCTH H
IPOMEXKYTOUHON aTTeCTalluu OOyYaloIIUXCs, CO34aloTca (OHABI OLIEHOYHBIX
CPEICTB, aJalTUPOBAaHHBIE JUISI HWHBAJIUMIAOB W JIMI C OrPAaHUYEHHBIMHU
BO3MOXKHOCTSIMH ~ 3/I0POBbSl M TO3BOJIAIOIIME OLEHUTH JOCTH)KEHHE HMHU
3aIJIAHMPOBAHHBIX B OCHOBHOW 00pa3oBaTeNbHOW MporpamMme pe3yiabTaToB
o0yueHUs M YpPOBEHb C(POPMHUPOBAHHOCTU BCEX KOMIIETEHIMH, 3asBICHHBIX B
o0Opa3oBaTesbHON MTporpamMmme.
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5 KOHTPOJIb 1 OINEHKA PE3YJIBTATOB OCBOEHMUS ITPEJIMETA

JlocTrKeHHe TUYHOCTHBIX PE3YJIBTATOB OIICHUBAETCS Ha KAYEeCTBEHHOM YPOBHE
(06e3 ormetkun). ChOpMHUPOBAHHOCTh METANPEAMETHBIX M TMPEAMETHBIX YMEHHI
OLleHUBaeTcs B Oajulax MpernojaBaTesieM B IPOLECCE BBIMOJIHEHUS OCHOBHBIX
BUJIOB Y4YeOHOW JesTeIbHOCTH OOydalolMxcs, TECTUPOBAHUS, BBITOIHEHHUS
00yJaOIMMHUCS CaMOCTOSITENIbHOW PabOThI, IO pe3yabTaTaM TEKYIEr0 KOHTPOJIS U

IIPOMEXYTOUYHOU aTTECTALUU.

Pe3yabTarsl 00yueHust

®opMbI U METOBI
KOHTPOJIsSI H OLlEeHKH
pe3yJbTATOB 00yUeHus

*  JIMYHOCTHBIE:
1) poccuiickylo TpaKIaHCKYI0 HWIEHTHUYHOCTb, NaTPUOTU3M,
YBOKEHHE K CBOEMY HApO/y, YyBCTBa OTBETCTBEHHOCTH MeEpe]
PonuHol, ropmoctu 3a cBOM Kpail, cBow PoauHy, nponuioe u
HACTOSAIIEe MHOTOHAIIMOHAIILHOTO Hapoja Poccuu, yBakeHHUE
TOCYIapCTBEHHBIX CUMBOJIOB (Tep0, ¢uiar, TUMH);

2) TpPaKIAHCKYIO TO3HIUI0 KaK aKTHBHOTO M OTBETCTBEHHOT'O
YJieHa ~ POCCHUHCKOr0  OOmecTBa,  OCO3HAIOUIETO  CBOH
KOHCTHTYIIMOHHBIC MpaBa U OOS3aHHOCTH, YBaKAIOIIETO 3aKOH U
NPaBOMOPSAIOK,  OOJANAIOMIETO  YYBCTBOM  COOCTBEHHOTO
JOCTOMHCTBA, OCO3HAHHO  IPHHUMAIOIIECTO  TPATUIIMOHHBIC
HAaIlMOHAJIbHBIE H  OOIIEYETIOBEYECKHE TYMAaHUCTHYECKUE W
JIEMOKPAaTUYECKHE [ICHHOCTH;

3) rOTOBHOCTH K ciy>keHnt0 OTeuecTBy, €ro 3alluTe;

4)  chOopMHUPOBAHHOCTH MHPOBO33PCHHUS, COOTBETCTBYFOIETO
COBPEMEHHOMY YPOBHIO Da3BUTHA HAayKH U OOIIECTBEHHOM
NPaKTUKH, OCHOBAHHOTO HA JIMAJIOTE KYJIBTYP, @ TAKIKE Pa3IMIHbIX
(dhopM OONICCTBEHHOTO CO3HAHWS, OCO3HAHUE CBOECTO MECTa B
TIOJIMKYJIBTYPHOM MHPE;

5) chopMUPOBAaHHOCTH OCHOB CAaMOPA3BUTHS U CAMOBOCIIUTAHUS B
COOTBETCTBUHM C OOIICYECIIOBEUYCCKUMH LIECHHOCTSIMH U WjeajaMu
TpaXJIaHCKOTO ~ OOIECTBa; TOTOBHOCTh M  CHOCOOHOCTH K
CaMOCTOSITEIIEHOM, TBOPYECKON M OTBETCTBCHHOM JICSITEIIBHOCTH,
6) TOJEpaHTHOE CO3HAHUE U MOBEJICHUE B MOJIUKYJIBTYPHOM MUPE,
TOTOBHOCTh M CIIOCOOHOCTh BECTH JHMAJIOT C JAPYTUMH JFOJIBMH,
JOCTHTaTh B HEM B3aWMOIIOHUMAHUS, HAXOJHWTh OOIIME LENHu U
COTPYIHHYATH JUIS MX JOCTUKEHHUS, CIOCOOHOCTh MIPOTUBOCTOSTh
UICONIOTHM  JKCTPEeMH3Ma,  HAIMOHAIM3Ma,  KCceHO(oOHH,
JUCKPUMHUHAIIMK TI0 COLMAIBHBIM, PEIUTHO3HBIM, PAaCOBBIM,
HAlMOHAJILHBIM TPH3HAKAM M JPYTHMM HETaTHBHBIM COIMAJIbHBIM
SIBJICHUSIM;

(B pen. Ilpukaza MunoGpnayku Poccuu ot 29.06.2017 N 613)

7) HaBBIKK COTPYAHHYECTBA CO CBEPCTHUKAMH, JCTHMH MJIAJIIIETO
BO3pacTa, B3pOCIbIMH B 00pa3oBaTeNbHON, OOIIECTBEHHO
TIOJIE3HOH, Y4YeOHO-MCCIIEIOBATEIbCKOM, MPOEKTHOW W JPyruX
BUJIaX JCATCIBHOCTH;

8) HpaBCTBEHHOE CO3HAHHWE M TIOBEJCHUE HA OCHOBE YCBOCHUS
00111€YEIOBEYSCKUX IICHHOCTEH;
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9) TOTOBHOCTH M CIIOCOOHOCTH K OOpa30BaHUIO, B TOM YHCIE
caM000pa30BaHUIO, Ha MPOTSKEHUH BCEW KU3HU; CO3HATEIHHOE
OTHOLIEHHE K HENpephIBHOMY O0Opa30BaHUIO KakK YCJIOBHUIO
yCHenrHo nmpogeCCHOHATBLHON M OOIIECTBEHHON JCATEHHOCTH;
10) screTnyeckoe OTHOLIEHHE K MHpY, BKJIIOUAsl ICTETHKY OBITa,
HAy4YHOTO U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX
OTHOIIICHMIA;

11) nmnpuHATHE W pealM3alyio I[EHHOCTeH 3J0pPOBOTO W
O6e3omacHOro o0pa3a JKW3HH, TOTPEOHOCTH B (HU3UYECKOM
CaMOCOBEpPIICHCTBOBAHUH, 3aHATUAX
CHIOPTUBHO-03/I0POBUTEIBHON  JIEATENBbHOCTBIO,  HENpHUSITHE
BpPEIHBIX TPUBBIYEK: KYpEHHUS, YHNOTpPEOJIEHHUS  aJIKOroJs,
HApKOTHUKOB;

12) GepexkHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHUE K
¢uznyeckoMy M TICHUXOJIOTUYECKOMY  370pOBBIO,  Kak
COOCTBEHHOMY, TaK W JIPYTHX JIIOAEH, yMEHUE OKa3bIBaTh MEPBYIO
TIOMOIITb;

13) oco3HanHBIM BBIOOp Oymymiei mpodeccuu U BO3MOXKHOCTEH
peasinzalui COOCTBEHHBIX >XKH3HEHHBIX IUIAHOB; OTHOILIEHHE K
npodecCHOHAIBHON JIEATEeIbHOCTH KaK BO3MOXXKHOCTH y4acTHs B
pelieHHH  JIMYHBIX, 00I11eCTBEHHBIX, rOCy/lapCTBEHHBIX,
0O0I1IeHaIMOHATLHBIX MTPO0IIeM;

14) chopMHPOBAaHHOCTH 3KOJIOTHUECKOTO MBIIUICHUS, TOHUMaHUS
BIIMSIHUSI COLMAIbHO-DKOHOMHUYECKHUX IPOLIECCOB Ha COCTOSIHUE
OPUPOIHOM W  COLMAJIBHOM cpelbl; NpUOOpeTeHHe OmbITa
9KOJIOTO-HaNpPaBICHHOMN JESITeIbHOCTH;

15) OTBETCTBEHHOE OTHOIIEHHE K CO3JaHMI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHS IECHHOCTEH CEMENHOMN KU3HMU.

*  MeTampeAMeTHbIE:

1) yMeHue caMoCTOATEIbHO OMNpPEAENATh LETU JEATEIbHOCTH U
COCTaBIIATh TUTaHBI NeSITeTbHOCTH; CaMOCTOSITENIEHO
OCYUIECTBIIATD, KOHTPOJINPOBATh " KOPPEKTUPOBATh
JeSITeIbHOCTh; HCIIONB30BaTh BCE BO3MOXKHBIE PECYpChl IS
JOCTH)KEHUSI TIOCTABJICHHBIX IeJIed W pealn3aliil  TUIaHOB
NeSITeIbHOCTH; BBIOMpATh YCIEIIHbIE CTPAaTeTHH B Pa3lUYHbBIX
CUTYyaIlUsX;

2) yMeHHEe MPONYKTHBHO OOIIAThCS W B3aMMOJEHCTBOBaTh B
MpoIlecCe COBMECTHOW JESATETBHOCTH, YYHUTBHIBaTh TO3HUIIUU
JPYTUX YYacTHUKOB JEATENBHOCTH, 3()()EKTUBHO paspelarhb
KOH(JITUKTBL;

3) BJIaJICHHE HaBBbIKAMU MIO3HABaTEbHOMH,
y4e0HO-UCCIIE0BATENbCKOM M MPOEKTHOH  JEATEIbHOCTH,
HaBBIKAMH pa3peleHus MpobiaeM; COCOOHOCTh U TOTOBHOCTH K
CaMOCTOSITEIILHOMY TIOMCKY METOJIOB PEHICHUSI TMPAKTHYECKUX
3aJa4, IPUMEHEHHIO Pa3InYHbIX METOJIOB ITO3HAHMUS;

4)  TOTOBHOCTb U  CHOCOOHOCTH K  CaMOCTOSTEIbHOM
UH(QOPMAIIMOHHO-IIO3HABATEIbHOW ~ NIEATENIbHOCTH,  BJIaJIeHUE
HaBBIKAMH TIOJY4YeHUsT HE0oOXomuMou HMH(OpMAIMU U3 ClIOBapei
pasHbIX THUIIOB, YMEHHE OPHEHTHPOBATHCS B  pa3IMYHBIX
UCTOYHMKAX  MHQOpPMAIMH,  KPUTUYECKH  OICHHBAaTh M|
UHTEPIPETUPOBaTh HMH(OPMALNIO, MOTYYaEMYI0 U3 Pa3JIMYHbIX
VCTOYHHKOB,;
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(B pen. Ilpukaza MunoOpuayku Poccun ot 29.12.2014 N 1645)

5) yMeHue UCHONb30BaTh CpeAcTBa HMH(OPMALMOHHBIX U
KOMMYHHMKalMOHHbIX TexHonorui (manee - WUKT) B pemenun
KOTHUTUBHBIX, KOMMYHUKaTUBHBIX M OpPraHU3AlMOHHBIX 3a/au C
coOmofieHreM TpeOOBaHUN IPTOHOMUKHU, TEXHUKU O€30TaCHOCTH,
TUTHEHBI, PecypcocOepekeHtsl, MPaBOBBIX M 3TUYECKHX HOPM,
HOPM HH(OPMAIIMOHHOM 0€301MaCHOCTH;

6) yMeHue OIpelesaTh Ha3HaueHHe M (QYHKUUH pPa3InYHbIX
COLMAJIbHBIX HHCTUTYTOB;

7) yMeHHE CaMOCTOSITEJIbHO OLIEHUBAaTh U NPUHUMATh PELICHMS,
OIIPEAEIAIONINE CTPATErHIO MTOBEACHHUS, C YUETOM I'PakJaHCKUX U
HPaBCTBEHHBIX [IEHHOCTEH;

8) BiajieHNe SA3BIKOBBIMU CPEJCTBAMHU - YMEHHUE SICHO, JJOTHYHO U
TOYHO M3JIaraTh CBOIO TOUKY 3PEHUS, UCIOJIb30BaTh aJICKBAaTHbIE
SI3BIKOBBIE CPEJICTBA;

9) BlameHWe HaBBIKAMH TI03HABATEIBHOW pedieKCHuH Kak
OCO3HAHMUS  COBEpIIAEMBIX  JIEHCTBMA M MBICIUTEIbHBIX
IPOLIECCOB, UX PE3yJIbTaTOB U OCHOBAHUH, I'PAaHUIl CBOETO 3HAHUS
U He3HaHMsA, HOBBIX IIO3HABATENBHBIX 3a/Jad U CPEIACTB HX
JOCTH)KEHHUSL.

e IlpenmerHble pe3yabTaThl 00y4eHUs!

- cOpMUPOBAaHHOCTh MpPEJACTABIEHUH O MecTe XHUMHUH B
COBPEMEHHOW HayYHOW KapTHHE MUpPA; TOHUMAaHUE PO XUMHH B
(OopMHpOBaHUU KpPyro3opa M (QyHKIHOHAIBHOM TI'PaMOTHOCTH
YeJIoBeKa JJIs PEeLIeHUs MPAaKTUYECKUX 3a/1a4;

- BJIQJICHHE OCHOBOMNOJAralOIUMH XUMHUYECKUMH HOHSATHIMH,
TEOpUSIMH, 3aKOHAMM U  3aKOHOMEPHOCTSIMM;  YBEPEHHOE
H0JIb30BaHUE XMMHUYECKON TEPMUHOJIOTHENH U CUMBOJIUKOM;

- BJAJEHHE OCHOBHBIMM METOAAMM HAy4YHOIO IIO3HAHHA,
UCMOJIB3YyEMbIMM B~ XMMHUHU:  HaOJIOIGHUEM,  ONMCAaHUEM,
U3MepeHNEM, SKCIIEPUMEHTOM; YMEHHE 00padaThiBaTh, OOBICHSITD
pe3ynbTaThl IPOBEJCHHBIX OIBITOB U JI€NaTh BbIBOJbI; TOTOBHOCTh
U CIOCOOHOCTh MPUMEHSATh METONBI TO3HAHUS MPH 5 peIIeHUH
NPaKTUYECKHX 3a/1a4;

- c(OpMHUPOBAHHOCTh YMEHUS JaBaTh KOJUYECTBEHHBIC OLICHKU H
IPOM3BOAMUTE PACUEThl O XMMUYECKUM (hOpMysaM U ypaBHEHUM;
- BJAJEHHE TpaBUJIAMHM TEXHHKH  OE30MacHOCTH  NpHU
UCIIOJIb30BaHUH XUMUYECKHX BEILECTB;

- c(hOpMHPOBAHHOCTb COOCTBEHHOW IMO3UIMH MO OTHOILICHHUIO K
XMMHUYECKOH HH(pOpMaLKH, T0Ty4aeMON U3 pa3HbIX HCTOYHUKOB.

Obyuarowuiicst 00ndiceH 3HAMb:

- OCHOBHBIC XMMHUYECKHE IMOHSITHS, 3aKOHBI U TECOPUU XUMUU;

- KJacCU(PUKAIMI W HOMEHKJIATypy HEOPraHMYeCKHX H
OPraHU4YeCKUX COCIMHEHNUN;

- Ba)KHEWIME BEIIeCTBA M MaTepHallbl, IIUPOKO HCIOIb3yeMbIE B
NPAaKTHKE, POJIb XUMUU B €CTECTBO3HAHUH, €€ CBS3b C JPYTUMHU
€CTECTBEHHBIMH HayKaMH, 3Hau€HHE B JKU3HH COBPEMEHHOTO
o01ecTna.

Obyuarowuiics 001dCeH yMemsp:
- Ha3plBaTh M3YYEHHBIC BEIIECTBA MO0 TPUBHAIBHOH H

OLICHKA 3a YCTHBIC

OTBETHI;

OLICHKA YPOBHS

3HaHUH CTYIEHTOB Ha
KOHTPOJIbHO-Y4ETHOM
3aHATUU;
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MEXIYHAPOIHOW  HOMEHKIAType, XapaKTepu30BaTh  OOIIHe
XMMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX H
OPraHUYEeCKUX COCIMHEHNUN;

- TIPOBOJUTH PACUETHl M0 XUMHUUYECKUM (HOpMyJIaM U YPaBHCHHSIM
peaKLHii;

- OOBIACHATH: 3aBHCHMOCTL CBOMCTB BEIECTB OT MX COCTaBa MU
CTPOEHUS, IPUPOAY XUMHUUECKOMN CBA3U;

- BBINOJIHATE XUMHUYECKHUW SKCHEPUMEHT II0 PacloO3HaBaHHUIO
BAKHEMIIINX HEOPTaHUYECKUX U OPraHUYECKUX COEAUHEHHI;

- OCYIUIECTBIATh  CaMOCTOSITEJIbHBIA ~ TMOUCK  XWMHYECKOH
uHPOpMAIIMK C  HCIOJNB30BaHUEM PA3TUYHBIX HCTOYHUKOB
(cipaBOYHBIX, Hay4HO-TTOMYJISIPHBIX W3JIaHUH, pecypcoB
WHTepuera).

HCIO0JIb30BATh MNPUHOOPETEHHbIE 3HAHMA M YMEHHHA B
NMPAaKTHYECKOM eAITeJIbHOCTH U MOBCEIHEBHOM KU3HM [JIsI:

v/ OOBSICHEHHS XUMUYECKHX SBJICHUW, MPOUCXOMSIIMHNX B
pupoze, ObITY U Ha IPOU3BOJICTBE;
¢/ ONpeNeNeHus]  BO3MOXXHOCTHM  TPOTEKAHMS]  XUMHUYECKUX

MPEBpPAIICHUHA B PA3IMYHBIX YCIOBHSIX M OLEHKH HX
MOCJICJICTBUM;

AN

9KOJIOTUYCCKHU I'PAMOTHOTI'O ITIOBEACHUS B Oprn(a}omeﬁ cpeac;

¢/ OLEHKU BIUSHHUS XMUMHUYECKOTO 3arps3HEHMsI OKpY’Karollein

Cpelbl Ha OPTaHU3M YeJIOBEKa U JIpYTrHe KUBbIE OPraHU3MBbl;

v/ Oe3omacHOro oOpamieHWsi C TOPIOYMMHU U TOKCUYHBIMHU

BEIIIECTBAMH M JIAOOPATOPHBIM 000PYIOBaHUEM;

v/ [PUTOTOBJIEHUS PACTBOPOB 3aJaHHOW KOHIIEHTpPALMH B OBITY

H Ha IIPOU3BOJICTBE;

v/ KPUTHYECKOI OILICHKM JIOCTOBEPHOCTH XUMHYECKON

uH(pOpMaIuH, MOCTYNAOMIEH U3 Pa3HbIX HICTOUHUKOB.

OIIEHKA 3a

BEIOJIHEHHE
TECTOBBIX 3aJIaHUN 11O
KJIFOUEBBIM BOITPOCAM.

OIIEHKA 3a

BBIMIOJTHEHNE
KOHTpOHBHLIX
3aJIaHMNI;
OLIEHKA 3a

BBITIOJTHEHHE
NpPaKTUYECKHUX padoT;

OIICHKa 3a YCTHBLIC

OTBETEIL,

OILICHKA 3a IMOATOTOBKY

CaMOCTOATCIIBbHBIX
COOOIIIEHN
CTYIICHTOB.

OLICHKA 3a YCTHBIC

OTBETHI;

OLICHKA YPOBHS

3HAHUM CTYICHTOB Ha
KOHTPOJbHO-YYETHOM
3aHSTUU;

OIICHKA 3a
BBITNIOJIHEHHE J1a0.
paobor.
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Pazpatorankn;

CIIK BI'TY npenopasarens Im.K.K

Pykosoanrens
ofpazoBaTelLHOH NPOrpaMMEI

Ikenepr BI'TY

JI.C. TponoBa

H.B. Anenskora
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padoyeil mporpaMMbl y4e0HOI0 npeamMera XuMus

JIMCT AKTYAJIM3ALIUN

/o

HanmeHnoBanune
anemenTa OII,
paszena, myHKTa

[IyHKT B ipenpinyien
penakiuu

HyHKT C BHCCCHHBIMH
N3MCHCHUAMUA

PexBu3uThI
3aceIaHus,
YTBEPAMUBIIIETO
BHECCHHEC
H3MEHEHUIM
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