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1. OBLIASA XAPAKTEPUCTHKA PABOYEN ITPOI'PAMMBI
OBIIEOBPA30OBATEJIbHOU

1.1. Mecro MCHMILUIMHBI B  CTPYKTYpe OCHOBHOH  Npo¢ecCHOHAJIbLHOM
0o0pa3oBaTe/ibHOI MPOrpaMMbl

O6meo6pazoBarenpHas auctuminHa COO0.02.01 Xumus sBisieTcst 00s3aTENbHON YacThIO
o0mreo0pa3oBaTeapHOrO IMKIa o0pa3oBarenbHOU mporpammbl B cootBeTcTBUE ¢ GI'OC CIIO mo
CHEINAIbHOCTH.

TpynoeMKOCTh TUCHUIUIMHBI «XUMHS» cocTaBiiger 136 dacoB, B ToM uuciie 18 dacoB —
npoMexxyTouHnas arrectanus u 30 yacoB — mNpuKIagHONM Moayib (7-9 pasmen), BKIIOYAFOIIMI
MPAKTUKO-OPUEHTUPOBAHHOE COJCPKAHHME, YCHUIUBAIONIEe MPOPIIBHYIO COCTaBISIONIYIO I10
CIELHATBLHOCTH.

[IpuknanHoil Moay/b BKIIOYAET OOUH pasnein. Paznen peanusyrorcs Ha MaTtepualie KeHcoB,
CBS3aHHBIX C OKOJOTMYECKOW Oe30MacHOCThI0 W OIEHKOH TMOCIEIACTBHI  OBITOBOW U
MIPOU3BOJICTBEHHON JIEATENBHOCTH, MO OTpacisaM Oyayieil mpodeccCHoHaNbHOW AeATeIbHOCTH
oOyyarouumxcsi.

Oo6meoOpa3oBaTenbHas AUCHMILIMHA «XUMUS» H3y4daeTcs Ha 0a30BOM YpOBHE B
0011e00pa30BaTeIbHOM IUKJIE Y4eOHOTO IJIaHa OCHOBHOM NMpo(ecCHOHATBbHONW 00pa3oBaTeIbHON
nporpaMmel B cootBercTBUU ¢ @I'OC 1o crnennaabHOCTH.

1.2. Ileau ¥ IiIaHHPYeMbIe Pe3yJbTAThI OCBOEHHUS U CIUILINHBI ;
1.2.1. lleab ¥ 3212494 M CHUTNIUHBI

Ilenp — GopmupoBaHue y CTYICHTOB XMMHYECKON COCTABIISIONICH €CTCCTBEHHOHAYYHOM
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJICTBEHHBIX CUTYyAalUsX,
OTBETCTBEHHOT'O TIOBEJICHHS B IPUPOJHON Cpelie.

3anayu AUCIUIUINHBL:

1) chopmupoBaTh MOHUMAHUE 3aKOHOMEPHOCTEHM MPOTEKAHUS XMMHYECKUX IPOILIECCOB U
SABJICHUW B OKpYyXarllen cpene, LEIOCTHOM HAayyHOW KAapTHHBI MHpPA, B3aUMOCBS3UM U
B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yMEHHS TMPOBOJIUTH pacueThl MO XUMHUYECKUM (opmyraM U ypaBHEHUSM
XMMHYECKUX  pEeaKkUuuid, IUIAaHUPOBaTh W  HUHTEPHPETUPOBATH  PE3YJbTAThl  XUMHYECKHX
AKCIIEPUMEHTOB,

3) chopMupoBaTh HABBIKU MPOBEICHUS XUMHUYECKUX IKCIIEPUMEHTAIBHBIX HCCIIECOBAHUN C
coOnrofeHreM TpaBwi  Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTOpHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHATN3UPOBATh, OIIEHUBATh, IPOBEPATH HA TOCTOBEPHOCTH U 0000IIATH
WH(OpPMAIIHI0O XUMUUYECKOTO XapaKTepa 13 Pa3InyHbIX HICTOUYHUKOB;

5) chopmupoBaTh yMEHHsS TPOTHO3HPOBATh TMOCIEACTBHUS CBOEH JEATENbHOCTH U
XUMUYECKHUX TTPUPOIHBIX, OBITOBBIX U MMPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopmupoBaTH MOHUMAHKUE 3HAYMMOCTH JTOCTIKEHUN XMMHUECKON HAyKU U TEXHOJIOTUN
JUTSL pa3BUTHSI COIMATTLHOM M TIPOU3BOICTBEHHOM cep.



1.2.2. IlnanupyemMble pe3yJbTaThl OCBOEHHSI 0011e00pa30BaTeJbHOH AMCHUIJIMHBI B
coorBercTBHH ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHne qucIUIInHA uMeeT pu popmupoBanuu u pazputuu OK.01, 02, 04, 07 u
JP2,3,4,6,7,8,9,10, 13, JIP-KK 1, JIP-COII-1-3

JInYHOCTHBIE pe3yabTaThI:

JIP.2 TlposiBIsOUIMM aKTUBHYIO TPAXKAAHCKYIO IMO3MLHUI0 HAa OCHOBE YBA)KEHMs 3aKOHA U
IPaBOMOPSJIKA, TIPAB U CBOOO COTPAXKAAH, YBAXCHHUS K HCTOPUIECKOMY U KYJIbTYPHOMY HACIEAUIO
Poccun. Oco3HaHHO M JEATENBHO BBIPAXKAIOIUN HENpHUATHE AUCKPUMMHALMM B OOILECTBE IO
COLIMAJIbHBIM, HAllMOHAJIbHBIM, PEJIMTHO3HBIM IIPU3HAKAM; DKCTPEMU3Ma, TeppOpU3Ma, KOPPYILNH,
aHTUTOCYIapCTBEHHOH nesTenbHOoCTH. O0s1aAaomuil ONbITOM I'PakJaHCKOH COLMAIbHO 3HAYUMON
NEeSITeIbHOCTH (B CTY/AEHYECKOM  CaMOYINpaBJICHUH, JIOOPOBOJIBYECTBE,  AKOJOTHYECKUX,
IPUPOJOOXPAHHBIX, BOEHHO-NATPUOTHUECKUX M JIp. OOBEAMHEHMSX, AaKUUsAX, IporpamMmax).
[Tpunumaromuii  ponb W30MpaTenss W y4YaCTHHKA OOLIECTBEHHBIX OTHOIICHUH, CBS3aHHBIX C
B3aUMO/JICHICTBUEM C HApPOAHBIMU N30pPaHHUKAMH.

JIP.3 JleMOHCTpUpYIOIIMH TPUBEPKEHHOCTh TPAAUIUOHHBIM JTyXOBHO-HPaBCTBEHHBIM
LIEHHOCTSIM, KyJIbType HaponoB Poccuu, npuHIUMIAM YECTHOCTH, HMOPSAOYHOCTH, OTKPBITOCTH.
JleficTByIOIMI W OLICHMBAIOLIUI CBOE IOBEJCHHWE U IOCTYNKH, ITOBEJCHUE M MOCTYIKH JAPYTHX
JIOJEH ¢ TMO3MLMH TPaAULMOHHBIX POCCUHCKHUX [TyXOBHO-HPABCTBEHHBIX, COLIMOKYJIBTYPHBIX
LIEHHOCTE M HOPM C Y4YE€TOM OCO3HAHHs IIOCJIEACTBUH IIOCTYNKOB. ['OTOBBIM K JEJIOBOMY
B3aUMOJICHCTBUIO M He()OpMaIbHOMY OOIIEHUIO C MPEICTABUTENSMU pasHBIX HApOJIOB,
HAI[MOHAJIbHOCTEH, BEPOMCIIOBEIaHUHM, OTIMYAIOLIUN UX OT YYaCTHUKOB I'PYMII C I€CTPYKTUBHBIM U
JI€BUAHTHBIM IIOBEICHUEM. JIEMOHCTPUPYIOIIUI HENPUATHE COLUAIBHO ONACHOIO IOBEACHMUS
OKPYKAIOIIMX M Ipeaynpexaaromuil ero. llposBisromuil yBaxkeHHMe K JIIOIAM CTapIIEro
IIOKOJICHUSI, TOTOBHOCTb K YYaCTHUIO B COLMAJIBHON MOACPKKE HYKIAIOIINUXCS B HEH.

JIP.4 TlposiBnsitomivii ¥ EMOHCTPUPYIOMIUNA yBaKEHHE K TPYAYy 4ETOBEKa, OCO3HAIOUIUMN
LEHHOCTb COOCTBEHHOTO Tpyda W Tpyla JApyrux Jrojedl. DOKOHOMHUYECKH aKTUBHBIMH,
OpUEHTUPOBAHHBIM Ha OCO3HAaHHBIM BHIOOP cdepbl MPO(hEecCHOHATBEHON AEATEIbHOCTH C YYETOM
JMYHBIX )KU3HEHHBIX IJIAHOB, MOTpeOHOCTEH cBOell ceMbHU, poccuiickoro odiiecTBa. Bripaxkarommii
OCO3HAHHYIO TOTOBHOCTh K IOJIYYEHHIO NPO(ECCHOHAIBHOIO OOpa3oBaHMs, K HENPEPHIBHOMY
00pa30BaHUIO B TE€UECHUE KHU3HHU J[eMOHCTpUPYIOMIMKA MO3UTUBHOE OTHOLIEHHWE K PEryJIMPOBAHUIO
TPYIOBBIX OTHOIIEHUH. OpHEHTUPOBaHHBIH Ha camMo00pa3oBaHWE U MPOPECCHOHATBHYIO
NIEPENIOATOTOBKY B YCJIOBHSX CMEHBI TEXHOJOTMYECKOrO YKJIaJa U COIYTCTBYIOIIMX COLIMAJIBHBIX
nepemeH. Crpemsmuiics K (OPMUPOBAHUIO B CETEBOU Cpelle TUYHOCTHO U MPOeCcCHOHATBHOTO
KOHCTPYKTUBHOTO «1IM(PpOBOTO ciaea»

JIP.6 OpueHTHpOBaHHBIH Ha MPO(ECCHOHATBHBIE TOCTH)KECHUS, NEATEILHO BBIPAKAFOIIUI
NO3HABATENbHbIE  HMHTEPECHI C  yY4eTOM CBOMX  CIIOCOOHOCTEH, 00pa3oBaTeiabHOro U
npoheccuoHaIbHOr0 MapUIpyTa, BEIOpaHHOW KBaJIM(DUKAIINK

JIP.7 Oco3Haromuil M JAeATENHO BBIPAKAIOUIMM NPUOPUTETHYIO LEHHOCTb KaxXJ0H
YeJIOBEYECKOW KU3HU, YBAXKAIOIIUNA JOCTOMHCTBO JINYHOCTU Ka)/IOTO 4YeJIOBeKa, COOCTBEHHYIO U
qyKyI0 YHHUKaJIBHOCTh, CBOOOY MUPOBO33PEHUECKOTO BBIOOPA, camoomnpeaeneHus. [Ipospustonmii
OepexJIiBO€ M UYYTKOE OTHOIIEHWE K PEIUTHO3HOM NPUHAUIEKHOCTH KaKJOro 4YelOoBeKa,
IpEyNpPEIUTENbHbIN B OTHOLIEHUH BBIPAYKEHUS IIPaB U 3aKOHHBIX UHTEPECOB IPYTUX JHOAECH

JIP.8 IlposBisromuii u IEMOHCTPUPYIONIMH yBa)K€HHE 3aKOHHBIX WHTEPECOB W TIPaB
NpEJCTaBUTENICH PA3IMYHBIX STHOKYJIBTYPHBIX, COLHAIBHBIX, KOH(ECCHOHANBHBIX TpPyHNI B
POCCUICKOM O0OIIEeCTBE; HALMOHAJIBHOTO JOCTOMHCTBA, PEIMTHO3HBIX YOEXKIAEHHH C yd€ToM
COOIIOJIEHUsI HEOOXOAMMOCTH O0ecleYeHUs] KOHCTHTYIMOHHBIX MIpaB M CBOOOJA TpakiIaH.
[TornMaromuii U AEATENBHO BBIPAKAOIMNAN LEHHOCTh MEXPEIUTHO3HOTO W MEXHAIMOHAIBHOTO
coriacus JIIOJAEH, TrpaxkaaH, HaponoB B Poccun. Belpakaroluii  cOnpu4acTHOCTh K
IPEYMHOKEHUIO W TPAHCISALUMU KyJIbTYPHBIX TpaJULUA W LEHHOCTEH MHOTOHAIIMOHAIBHOTO
POCCHICKOTrO TrOCyJapCTBa, BKJIIOUEHHBIH B OOIECTBEHHbIE MHUIIMATHBBI, HAINPABJICHHbIE HAa HMX
COXpaHEHue

JIP.9 Co3Haromuii IIEHHOCTb JKU3HHU, 3A0poBbs U Oe3omacHocTH. Cobmojaromuil U



MpoMNara’IupyoIuil 310poBbIii 00pa3 *KU3HU (30pOBOE MUTAHUE, COOJIIOJIEHUE TUTHEHBI, PEKUM
3aHATHA U OTABIXA, (PU3MUYECKass aKTHBHOCTH), IEMOHCTPUPYIOMIUN CTpeMJICHHE K (DU3HUECKOMY
coBeplIeHCTBOBaHUIO. [IposiBisiomuii co3HaTelbHOE M OOOCHOBAHHOE HEMPHUSTHE BPEIHBIX
NPUBBIYEK U OINACHBIX HAKJIOHHOCTeW (KypeHHe, YIOTPEOJICHHE aKOroJisi, HApKOTHUKOB,
NICUXOAKTUBHBIX BEIECTB, a3apTHBIX Wrp, JOOBIX (OpPM 3aBHUCUMOCTEH), IECTPYKTUBHOTO
MOBEJICHUS B OOIIIECTBE, B TOM YHUCIIE B IU(POBOH cpene

JIP.10 bepexsMBO OTHOCSIIUICS K IPUPOTHOMY HACJIEIUIO CTPaHbl M MUPA, IPOSIBIISTIONTUN
c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpPhl HAa OCHOBE TOHUMAHUS BIHSIHHS COI[HAIBHBIX,
SKOHOMMYECKUX U Mpo(dheccHnOoHaTbHO-TIPOU3BOICTBEHHBIX IPOIIECCOB Ha OKPYKAIOLIYIO CpPELy.
Bripaxkaromuii neaTeibHOE HENPUATHE ACUCTBUM, NPUHOCAIIMX BpEN NPUPOJE, PACHO3HAKOIIUN
OMACHOCTH CpeIbl OOMTAaHMS, MPEAYNPEKIAIOUINI PUC-KOBAHHOE MOBEICHUE IPYTHX TIpaKIaH,
MOMYJISIPU3UPYIOMIMA CIIOCOOBI COXpaHEHUS MAMATHUKOB TIPUPOJIBI CTPAHBI, PETHOHA, TEPPUTOPHH,
MOCEJICHUS, BKJIIOUCHHBIN B 00I1I€CTBEHHBIE MHUIIUATUBBI, HApaBJIeHHbIE HA 3a00Ty 0 HUX

JIP.13 JIeMOHCTpHUPYIOUIHI TOTOBHOCTh U CIIOCOOHOCTh BECTH JHMAJIOT C IPYTHMH JIOIbMH,
JIOCTUTAaTh B HEM B3aMMOINOHMMAHHUSA, HAXOJIUThH OOIIME LIETH U COTPYAHUYATh JUISl UX JOCTHKCHUS
B IIPO(heCCHOHANIBHOM 1€ TEIbHOCTH

JIP-KK-1 TlpusnHaromuii LIEHHOCTh HEMPEPHIBHOTO OOpPa30BaHUS, OPUEHTUPYIOLIUICS B
U3MCHSIOIIEMCSI pPBIHKE Tpynaa, wu30eraommii  0e3paboTHIlbl; YIPABISIFOIIHA  COOCTBEHHBIM
npoecCHOHANBHBIM Pa3BUTHEM; PE(IESKCUBHO OICHUBAIOIIMI COOCTBEHHBINH >XU3HEHHBINH OIIBIT,
KPUTEPHUU JIMYHON YCTECIIHOCTH.

JIP-COII-1 CnocoOHbIil peann30BbIBaTh YCIOBHSI U MPHHIMIIBI JTyXOBHO-HPAaBCTBEHHOTO
BOCIIUTAHUSI HA OCHOBE 0a30BbIX HAIMOHAIBHBIX W PErHOHAIBHBIX IIEHHOCTEH, MPUOPUTETOB
AHITIOO «Ky06aHCkuit HHCTHTYT TPOGECCHOHATTLHOTO 00pa30BaHUS»

JIP-COII-2 [lemonctpupytomuii mnpuBepkeHHOCTh AHIIOO «KyOaHckuii HHCTUTYT
pohecCuOHaTBFHOTO 00pa30BaHUS»

JIP-COII-3 AnekBaTHO OIICHUBAIOIIMI CBOM CIIOCOOHOCTH M BO3MOKHOCTH, OTBETCTBEHHO
OTHOCSIIIIUICS K TIPOLIeCCY OOYYEHHS U €T0 pe3yJibTaTaM



Tabmuna 1 — [Inaaupyembie pe3yabTaThl OCBOSHUS 00IIe00pa30BaTEIbHON JUCIIUTLITMHBI

Ko u IL1anupyemMbie pe3yJbTaThl 0CBOECHHS U CHHILIAHBI

HAaMMEHOBaHHUeE

popmupyembIx Oo0urue JucuunimHapHbIe

KOMIIEeTeHI M ii

OK 01. B yacTH TPYA0BOro BOCHHTAHMS: - BJIQJICTh CUCTEMOM XUMHUYECKUX 3HAHUI, KOTOpasi BKJIFOYAET: OCHOBOIIOJIArarOIINE TTOHATHS

Bri6upars - TOTOBHOCTb K TPYJy, OCO3HAHUE LIEHHOCTH | (XHMHYECKHUH D3JEMEHT, arToM, OJJIEKTPOHHas 000JI0uka atoma, s-, P-, d-3IEKTpOHHBIE

CIIOCOOBI MacTepcTBa, TPYAOIo0HE; opOuTamu aTOMOB, HMOH, MOJIEKYJIa, BAJIEHTHOCTh, JJEKTPOOTPHUIATEIHHOCTh, CTEIECHb

peleHus 3anaq - TOTOBHOCTh K aKTHBHOM JIESATEIBHOCTH OKHUCJICHHS, XUMUYECKasi CBSI3b, MOJb, MOJIIpHAs Macca, MOJSPHBIA OO0bEM, YTIIEpPOJIHBIHI

npodeccHOHaIBH | TEXHOJOTHIECKOH 1 COLMATBHOH | ckeneT, ()YHKIMOHAIbHAS TPYINIA, PAAMKAT, H30MEPHs, M30MEphl, TOMOIOTHUECKHil P,

ol nearenpHocTH | HAIIPABICHHOCTH, CIIOCOGHOCTh MHHUIMMPOBATD, TOMOJIOTH, YTJICBOJOPOJIbI, KHCJIOPOA- M a30TCOJACPXKAIINEC COCAMHEHUS, OMOJIOTUYCCKU

npuMeHuTENpHo | [VIAHAPOBATE 1 CAMOCTOATCIBHO - BRIOIHATE | apryphpie BemiecTBa (yIJIEBOAbI, JKUPHI, OEJIKH), MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO,

K pasIuuHbIM TaKyto ACATCIBHOCTD, BBICOKOMOJIEKYJIAPHBIE  COEIMHEHHMS, KPUCTAUIMYECKas peIleTKa, THIIbl XUMHYECKUX

KOHTEKCTaM ) MHTCpeC K PpasTHIHBIM chepam peakiuii (OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIC, K30~ U YHIOTEPMUUYCCKHE, PEAKIIUH HOHHOTO
NpO(eCcCHOHATBHOM AEATENLHOCTH, oOMeHa), pacTBOp, OJJIEKTPOJMTHI, HEIJICKTPOIUTHI, JJICKTPOJUTHYECKAS IMCCOIHALIMS,
OBiajeHne YHHBEPCAIbHBIMH  y4eOHBIMH

MO3HABATEJIbHBIMHU JeHCTBUAMU:

a) 0a30BbIe JJOTHYECKHE IeiiCTBHS:

- CaMOCTOSATEILHO (dhopMyHpoBaTh u
aKTyaJIM3UPOBATh MPOOJIEMY, paccCMaTpUBaTh €
BCECTOPOHHE;

- YCTaHaBJ'H/IBaTI) CYHIGCTBCHHBIﬁ HpI/ISHaK NN
OCHOBAHUA IJIA CpaBHeHI/IH, Knaccn(bnxaunn 58
000011IeHHS;

- OINpenensaTh e NeSATeNbHOCTH, 3a/aBaTh
napaMeTpH 58 KpI/ITepI/II/I UX JOCTHUXKCHUA,

- BBISABIIATh 3aKOHOMEPHOCTH U TIPOTUBOPEUUS B
paccMaTpuBaeMBbIX SIBJICHHUSIX;

- BHOCHTh KOPPEKTHUBBI B JEATEIHHOCTb,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB IIEIISM,
OIICHUBAThH PUCKH MOCIIC/ICTBUN JACATEIHHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE TPHU
pEIICHNH KU3HEHHBIX MPOOIeM

0) 0a3oBbIe HCCIeN0BaTEIbCKUE IeCTBUSA:

- BJIAJIETh HaBBIKAMH y4eOHO-

OKHUCJIUTECIIb, BOCCTAaHOBUTCIIb, CKOpOCTI) XI/IMI/ILICCKOI\/'I peaKHI/II/I, XUMHUYCCKOC paBHOBGCI/Ie),
TEOPUU U 3aKOHBI (TEOpHUSI XMMHUYECKOTO CTPOEHHS Opranndyeckux Bemects A.M. bytieposa,
TEOpHUA ANEKTPOIUTUUECKON Trcconmanuu, nepuoandeckuii 3akon .M. MenaeneeBa, 3aKkoH
COXPAaHEHUS Macchl), 3aKOHOMEPHOCTH, CHMBOJMYECKUN SI3BIK XUMHH, (DAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBax, COCTaBe, MOJYyYEHUH W O€30MaCHOM HCIOJIb30BAaHUU BaKHEUIIIHMX
HEOPraHMYECKUX U OPraHUYECKUX BEHIECTB B OBITY U NPAKTHUUECKOH MEATEIbHOCTH
YeJIOBEKa;

- YMETh BBIABIISATH XapaKTEPHbIE IPU3HAKN U B3aUMOCBSI3b M3YUYEHHBIX MOHITHI, TPUMEHATh
COOTBGTCTBYIOHII/IC IIOHATUS HpI/I OIIMCaHun CTpOGHI/IH 158 CBOfICTB HCOpFaHI/I'-IeCKI/IX 158
OpraHWYECKHUX BEUIECTB U MX MPEBPAICHUI; BBISBISATh B3AUMOCBSI3b XUMUYECKUX 3HAHUN C
IIOHATUAMU U HpeleTaBJ'IeHI/ISIMI/I leyrI/Ix eCTeCTBeHHOHaquBIX HpeHMeTOB;

- YMETb HCHOJb30BaTh HAMMEHOBAHUSA XMMHUUYECKHX COEAMHEHUN MEXKIyHapOIHOTO COH03a
TeOpeTH‘ICCKOﬁ 158 npnxnanﬂoﬁ XUMHUHN H TpI/IBI/IaJ'II)HI)Ie Ha3BaHUS Ba)KHefIIHI/IX BCIIIECTB
(9TUJIEH, alleTUIICH, TIUIEpUH, (eHo, GopManbAeTHI, YKCYCHas KUCIO0Ta, TIUIHH, YTapHbIA
ras, erIGKHCJIBIﬁ ra3, aMMHak, ramcHas HM3BCCTb, HErami€Hasd HU3BECTb, IIMThHECBaAA CoJa U
IPYTHX), COCTaBIATh (POPMYIBI HEOPTaHUYECKUX M OPraHWYECKHX BEIIECTB, YPaBHEHUS
XUMUYECKHX PEaKIui, OOBSICHATh HUX CMBICH; IMOATBEPXKIATh XapaKTEPHBIE XUMHUUYECKHE
CBOMCTBAa BEIIECTB COOTBETCTBYIOIIUMHU OKCIEPUMEHTAMU U 3aIUCAIMHU YPaBHECHUMU
XUMHYECKHUX PEaKIni;




HCCIIEN0BATEIbCKOU u IIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3pelleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEZICTBEHHBIE CBSI3U U
AKTYAJIM3UPOBATH 3aaavy, BbIABUI'ATh

TUIIOTE3y €€ PELICHUsl, HaXOIUTh APTYMEHTHI
JUIs  J1OKa3aTelbCTBA CBOUX YTBEP)KICHHI,
3a/1aBaTh NapaMeTpbl U KPUTEPUH PELICHUS;

- aHANU3UpOBaTh IOJYYEHHbIE B  XOJ€
peuieHusl 3ajadd  pe3yJsbTaTbl, KPUTUUYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
MPOTHO3UPOBAaTh  M3MEHEHHWE B  HOBBIX
YCIIOBUSIX;

- yMETh MIEPEHOCUTh 3HAHUS B
[I0O3HABATEJIbHYI0O M IPAKTUYECKYIO oO0nactu
KHU3HEIEATEIBHOCTH;

- YMETb UHTETPUPOBATH 3HAHUS W3 pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, HpennaraTb
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
-  COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATEILHON U COLMAIbHON IMPaKTUKE

- YMETh YCTaHaBJIMBaTh NPUHAMJIEKHOCTh U3YUYEHHBIX HEOPraHMYECKUX M OPraHUYeCKUX
BEIIIECTB K ONpPE/IEICHHbIM KaccaM U IpylaM COEAUHEHUH, XapaKTepu30BaTh UX COCTaB U
BOKHEUILIME CBOMCTBA; ONPENCIATh BHUIbl XMUMHYECKUX CBsi3el (KOBaJeHTHasi, HOHHAas,
METaJUIn4YecKas,  BOJOPOJHAs),  THMNbl  KPUCTAUIMYECKHUX  PELIETOK  BEIIECTB;
KJIacCU(UIIUPOBATh XMMUYECKHUE PEAKIIUH;

- cOopMHpOBaTH MPEACTABIECHUS: O MaTEpUAIbHOM €IUHCTBE MMpa, 3aKOHOMEPHOCTAX U
[I0O3HABAEMOCTHU SIBIIEHUW NPUPOJBI; O MECTE€ U 3HAYEHUM XMMHUU B CUCTEME €CTECTBEHHBIX
HayK M €€ poJId B 00eCIIeYeHNH yCTOMUMBOrO pa3BUTHUS YEJIOBEYECTBA: B PELICHUHU MTPOOieM
OKOJIOTUYECKOM, HHEPreTUYECKOM M MHINEBOW O€30MacHOCTH, B PAa3BUTHH MEAULUHBI,
CO3/1aHMM HOBBIX MaTe€pHUaIoOB, HOBbIX HCTOYHUKOB YHEPTUH, B 00ECIIEUEHUN PALIMOHATIBHOTO
NPUPOJIONIONB30BaHNA, B (DOPMUPOBAHUK MHPOBO33PEHHS U OOIIEH KyJIbTYpHl YEIOBEKa, a
TaKXe 9KOJIOTHYeCKH 00OCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpee;

- BJIaJIETh CUCTEMON XMMHMUYECKUX 3HAHUH, KOTOpasi BKJIIOYAET: OCHOBOIOJIAralONINe OHATUS
(IOTIOJIHUTENIPHO K CHCTEME HOHATUH 0a30BOro YpOBHs) - H30TOIBI, OCHOBHOE U
BO30YKIIEHHOE COCTOSTHHE aToMma, TMOpHUIU3aIs aTOMHBIX OpOUTaleil, XUMUYecKas CBS3b
("o" m "m", KpaTHBIC CBSI3M), MOJISIpHAsl KOHIICHTpAIUsI, CTPYKTypHas (opmyiia, u3oMepus
(cTpyKTypHasi, reoMeTpruecKas (LUC-TpaHC-U30MEPHsI), TUITBI XMMUYECKHX peakiuil (romo-
U TeTeporeHHsle, oOpaTHMble U HeoOpaTHMbIE), pacTBOpPbl (MCTUHHBIEC, JUCIIEPCHBIE
CHUCTEMBI),  KPUCTANIOTHAPAThl,  CTENEHb  JAMCCOLMALUHM,  DJIEKTPOJIU3,  KPEKHUHT,
PUGOPMUHT );TEOPUN U 3aKOHBI, 3aKOHOMEPHOCTH, MUPOBO33PEHUECKHUE 3HAHUS, JIEKAIIUE B
OCHOBE IIOHMMaHHUS NPUUYMHHOCTU U CHCTEMHOCTH XUMHUYECKHX SIBICHUN, COBPEMEHHBIE
MPEJICTAaBICHHUS] O CTPOEHUM BEIIECTBA HA aTOMHOM, MOJIEKYJSPHOM U HAaIMOJEKYJISIPHOM
YPOBHSX; IPEICTaBICHUS O MEXAaHU3Max XMMMUECKHUX DPEAKIHUH, TEPMOJAMHAMUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKaHMs, O XUMUYECKOM PaBHOBECHUH, TUCIIEPCHBIX
cucreMax, (paKTOJOTHYECKUE CBEIEHUS O CBOMCTBaxX, cOCTaBe, MOJYYEHHU U OE30MaCHOM
UCIOJIb30BAaHUN BaXHEHMIIMX HEOPraHWYECKMX U OpPraHMYeCKHUX BEIIeCTB B OBITY H
NPAaKTUYECKOM JEeATETbHOCTH YeJIOBEKa; OOIIMX HAy4YHBIX MPUHIMIAX XHMHYECKOTO
MPOM3BOJICTBA (HA TMpHUMepe MPOU3BOJCTBA CEPHOM KHUCIOTH, aMMHaka, MeETaHoJja,
nepepaboTku HeDTH);

- yMETh MPOBOJIUTH PACUEThl MO XUMHUYECKUM (OpMyJlaM U YpPaBHEHHSIM XHUMHUYECKUX
peakuuii ¢ MCIoNb30BaHMEM (DU3MYECKHX BeIMYMH (Macchl, o0beMa Ta3oB, KOJIMYECTBA
BEIIIECTBA), XapaKTEPU3YIOIUX BEUIECTBA C KOJMYECTBEHHOM CTOPOHBI: pacueTsl IO
HAXOXXJCHUI0O XMMUYECKOM (OPMYIJBI BEIIECTBA; pacyeThl Macchl (0O0bema, KOJIWYecTBa
BEIIIECTBA) NMPOJAYKTA PEAKIIMU, €CIU OJHO U3 UCXOJHBIX BEIECTB JIaHO B BHJIE PACTBOpA C




OTpe/ICIEHHOW MacCOBOW JOJEH pPacTBOPEHHOIO BEIIECTBA WM JaHO B HM30BITKE (MMeEeT
MPUMECH); PacyeTbl MacCOBOM WM OOBEMHOW JOJM BBIXOJA MPOAYKTa PEaKIMH; PacyueThl
TEII0BOTO 3 deKTa peakiuii, 00beMHBIX OTHOIICHUH T'a30B;

- YMETh BBIABIIATH XapaKTEpHbIC MPU3HAKU U B3aUMOCBSI3b U3YUYEHHBIX MMOHATHH, TPUMEHSThH
COOTBETCTBYIOIIME IOHATHS IPU ONUCAHUM CTPOEHUS U CBONCTB HEOPTaHUYECKUX H
OpPraHUYECKUX BEILECTB M UX MPEBPAILEHUI; BBISIBIATH B3aMMOCBA3b XUMHUYECKUX 3HAHUH C
MOHATUSAMH U TPEACTABICHUSAMH JIPYTUX MPEIMETOB /sl 00jiee OCOZHAHHOTO TOHUMAHUS U
OOBSCHEHUS! CYIIHOCTH MATEpUAIbHOTO E€IUHCTBA MHUpPA; HUCIHOIB30BaTh CHUCTEMHBIC
XUMHUYECKME 3HAHHUA 1 OOBSCHEHUS U NIPOTHO3MPOBAHUS  SIBICHUN, MMEIOIIUX
€CTECTBEHHOHAYYHYIO PUPOAY;

- YMETh HCHOJIb30BaTh HAUMEHOBAHUS XMMMUYECKUX COEAUMHEHMH MEXITYHapOIHOI'O COH03a
TEOPETUYECKON U MPHUKIATHON XMMUU U TPUBHAJIbHBIC HAa3BaHUs BEIIECTB, OTHOCSIIMXCS K
M3YYEHHBIM KJIacCaM OpIraHWYECKUX U HEOPraHWYECKUX COEIMHEHUI; MHCIIOIb30BaTh
XUMHUYECKYI0 CHMBOJIMKY JUIsi cocTaBieHHs (GOpMyll HEOpraHHYeCKHX BEIIEeCTB,
MOJICKYJISIPHBIX W CTPYKTYPHBIX (Pa3BEpPHYTBIX, COKPAIIEHHBIX M CKEJIETHBIX) (HopMy
OPraHWYECKUX BEIIECTB; COCTABISATh YPAaBHEHHUS XMMUUYECKHX PEAKIUN M PACKphIBaThb HUX
CYLIHOCTb: OKHCJIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHMM MOCPEACTBOM  COCTaBJICHUS
AIIEKTPOHHOTO OallaHca 3TUX peaklUi; peakIuil HOHHOTO OOMEHa MyTeM COCTaBIEHUS HX
IIOJIHBIX M COKPAILLEHHBIX HOHHBIX YPaBHEHUI; PEaKIIUHA TUAPOIN3a, PEAKLIUN
KOMIUIEKCOOOpa3oBaHusi (Ha TMpUMepe TUIPOKCOKOMIUIEKCOB IIMHKA U  aFOMHHHUS);
MOJATBEPXKJIATh  XapaKTepHblE XHMMHUYECKHME CBOMCTBA BEILIECTB COOTBETCTBYIOLUIMMHU
AKCIIEPUMEHTAMH U 3aITUCSMU YPABHEHUN XUMUYECKUX PEAKIIUI;

- yMeThb KJaccu(UUIMUPOBATh HEOPraHMUYECKHE U OPraHWYECKUE BEIIECTBA U XHMUYECKHE
pPEaKIuu, CaMOCTOSITENIbHO BBIOMPATh OCHOBAaHUS H KPUTEpUU JJs  KiIaccU(DUKAINH
U3y4YaeMbIX XHMHUYECKHX OOBEKTOB; XapaKTepHU30BaTh COCTAaB M Ba)KHEHIIME CBOMCTBA
BEILECTB, MPUHAJICKAIIUX K OMNPENEICHHBIM KJlaccaM M TpynnaM COeAUHEHUMN (IpoCThie
BEIIECTBA, OKCHU/IbI, THAPOKCUBI, COJIM; YTIEBOJOPOIbI, TPOCThIE dPUPHI, COIUPTHI, (DEHOIBI,
abJIETU/IbI, KETOHBI, KapOOHOBBIE KHCIOTHI, CIOXKHBIE A(UPBI, KUPHI, YIIEBOJbI, aMUHBI,
AMUHOKHUCJIOTBI, O€NKW); NPUMEHSATh 3HAHUS O COCTaB€é M CBOMCTBAX BEIIECTB JJIf
DKCIIEPUMEHTAJIbHOW IIPOBEPKM THUIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN IPOTEKaHMS
XUMHUYECKHUX PEAKIU U TPOrHO3UPOBAHMS BO3MOXKHOCTEN UX OCYIIECTBICHUS;

- YyMETh MOJTBEpPXJaTh Ha KOHKPETHBIX MpPUMEpax XapaKTep 3aBUCUMOCTH PEaKIIMOHHOU
CIIOCOOHOCTH OPTaHUYECKUX COSAMHEHUN OT KPAaTHOCTH M TUMA KOBaIEHTHOH cBs3u ("c" u
"1"), B3aMMHOTO BJIMSIHUS aTOMOB M TPYNI aTOMOB B MOJIEKYJaX; a TAKKe OT 0COOCHHOCTEH




pean3alyy pa3IMuHbIX MEXaHU3MOB [IPOTEKAHUS PEAKIUI;

- YMETh XapaKTE€pPHU30BaTh DJIEKTPOHHOE CTPOCHHME aTOMOB (B OCHOBHOM U BO30Yy>KIECHHOM
COCTOSIHUM) M MOHOB XMMHYECKUX 3JieMeHTOB 1 - 4 mepuonos Ilepuonuueckoii crucremsl
J.1. MenneneeBa W MX BaJCHTHbIE BO3MOXKHOCTH, HCIHONB3ys monstus "s", "p", "d-
AIIEKTPOHHBIE" OPOUTAIIHN, SHEPTETUYECKHE YPOBHU; OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHUS
CBOMCTB XUMHYECKUX IEMEHTOB U 00pa3yeMbIX MIMH COEMHEHUH 110 epHoAaM U rpynnam;

OK 02.
Hcnons3o0BaTh
COBPEMEHHBIC
cpencTBa
MOMCKa, aHaJInu3a
u
WHTEPIPETALNH
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTUH
JUIS BEITTOJTHEHUS
3a71a4
poQeCCHOHAIIbH
OH AeATEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:
- ¢(hOpMUPOBAHHOCTh MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOMN NMPaKTHKH,
OCHOBaHHOT'0 Ha JHaJIOTe KyJIbTyp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MecTa
B [IOJIUKYJIbTYPHOM MUDE;

- COBEpPILIEHCTBOBAHUE S3BIKOBOW U
YUTATEIbCKOM KYJIbTYphl KaK CpeACTBa
B3aUMOJICHCTBUS MEXTY JIFOIbMU U MTO3HAHUS
MUDa;

- OCO3HAHME LIEHHOCTH HAyYHOU
JeSITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISATh
IIPOEKTHYIO U UCCIIEA0BATEIBCKYIO
JeSITeIbHOCTh MHAUBUAYAIbHO U B TPYIIIIE;
OByagenne yHMBepCAJIbHBIMH Y4¢OHBIMH
NMO3HABATEJILHBIMUACHCTBUAMM:

B) pabora ¢ nHgopmanmeii:

- BJIaZIETh HaBbIKaMU NOJTyueHus: ”HOpMauu
U3 UCTOYHUKOB Pa3HBIX TUIIOB,
CaMOCTOSITENIbHO OCYILECTBIISTH MOUCK,
aHaJIN3, CUCTEMATU3ALMIO U UHTEPIPETALIIIO
nH(pOpMaLIUY Pa3IUYHBIX BUAOB U HOpM
IIPE/ICTaBIICHMUS;

- CO3/1aBaTh TEKCTHI B PA3JIMYHBIX (popMaTax c
y4eTOM Ha3HaueHHs WH(POPMALUU U LIETEBOI
ayIUTOPHUH, BEIOUpasi ONTUMATBHYIO (GOpMY
MPEJCTABICHNUS U BU3yaJIH3allUH;

- YMETb IJIAHUPOBATh U BBIIOJIHATH XUMUUECKUN SKCIIEPUMEHT (IIpEeBpalleHUs
OpPraHMYECKUX BELIECTB [IPU HArPeBaHUU, ITOJIyYE€HUE ITHIICHA U U3yYEHHE ero CBOMCTB,
KaueCTBEHHbIE PEAKIIMH Ha aJlbJIETH/Ibl, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTyparus OelIKoB
IIPU HarpeBaHUU, LIBETHBIE PEaKIMK OEJIKOB; MPOBOJAUTH PEAKLIMU HOHHOTO OOMEHa,
OTIpEeNeNATh CPeAy BOIHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIUU HA CyIb(ar-, KapOOHAT- U
XJIOPU/1-aHUOHBI, Ha KATUOH aMMOHMS; pelIaTh SKCIIEpUMEHTAIbHbIE 33]a4u 110 TEMaM
"Metaibl" u "Hemetanmisl") B COOTBETCTBUY C NTPaBUIIAMU TEXHUKU O€3011aCHOCTH IIPU
oOpallleH!nH C BellecTBaMU 1 Ja00paTOPHBIM 000py10BaHUEM; IIPEACTABIISTh PE3YIbTaTh
XHUMHYECKOT0 SKCTIEPIMEHTA B (pOopMe 3aIiCH ypaBHEHHI COOTBETCTBYIOIINX PEAKIIUHN 1
(bopMyIMpOBaTh BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

- YMETb aHAJTU3UPOBATh XMMHUECKYIO HH(OPMALINIO, TOJIy4aeMyI0 U3 Pa3HbIX HCTOYHHUKOB
(cpencTB MaccoBoi MH(opMaluu, cetb IHTepHET u 1pyrue);

- BJIaJIETh OCHOBHBIMHU METOJaMH Hay4YHOT'O TIO3HAHUSI BELLIECTB M XUMUYECKHUX SBJICHUI
(HabmoieHre, U3MEepEeHHe, SKCIIEPUMEHT, MOJIETUPOBAHUE);

- YMETh MPOBOJUTH PACUYETHI 10 XMMUUECKUM (HOpMYJIaM U YpaBHEHUSM XUMUYECKUX
peakIuii ¢ UCIOb30BaHUEM (PU3NUYECKUX BEITMUNH, XapaKTEePU3YIOIIHUX BELIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaJIbHBIE YCIIOBUS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIIOJIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS [T IPUHATHS PEILICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTYAIIHsIX, CBI3aHHBIX C BEIIECTBAMH U UX TPUMEHEHHEM;

- YMETh CAaMOCTOSITENIbHO TUIAHUPOBATh U MPOBOJUTH XUMUYECKUN KCIIEPUMEHT (ITOTyYeHHE
Y U3yY€HUE CBOMCTB HEOPTraHMUYECKUX M OPraHUYECKUX BEUIECTB, KAUECTBEHHBIE PEaKIIUU
YTJIEBOIOPOAOB Pa3IMUHBIX KJIACCOB U KUCIOPOJICOAEPKALIUX OPraHMYECKHUX BEIIECTB,
peleHne SKCIePUMEHTAIbHBIX 3a/1a4 110 PACIIO3HABAHUIO HEOPTaHUUECKUX U OpraHUYEeCKUX
BEIIIECTB) C COOJII0JIECHHEM TpaBuII 6€30MacHOr0 OOpAIIEeHus C BELIECTBAMH U J1a00paTOPHBIM
o0opyaoBaHueM, GopMyJIMPOBATh LIEIH UCCIIEI0OBaHUS, IPEAOCTABIAThH B pa3IMdHON Gopme
pE3yJIbTaThl SKCIIEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

- YMETb OCYLIECTBIIATh LI€JICHAIIPABICHHBIN MOMCK XMMUUYECKON MH(MOPMALIUU B pa3IUYHbIX
MCTOYHHUKAX (Hay4yHas U yueOHO-Hay4Has JIUTEpaTypa, CPEACTBa MacCOBOM MH(POPMALIUH,
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- OCHUBATb NJOCTOBCPHOCTDL, ICTUTUMHOCTD
nHpOPMAIINH, €€ COOTBETCTBUE MTPABOBBIM U
MOPaTbHO-3THYECKHM HOPMaM;

- UCTIOJIH30BATh CPEACTBA MHPOPMAITMOHHBIX
1 KOMMYHHUKAIIMOHHBIX TCXHOJIOT UH B
pelIeHIH KOTHUTHBHBIX, KOMMYHHKATHBHBIX
Y OPTaHM3AIMOHHBIX 33]1a4 C COOJII0ICHUEM
TpeOOBaHUH 3PTOHOMHUKH, TEXHUKU
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepeeHu s, IPABOBBIX U 3TUYECKUX
HOPM, HOPM HH(POPMAITIOHHOW 0€3011aCHOCTH;
- BJIJICTh HABBIKAMH PACIIO3HABAHUS U
3anuThl HH(pOpMaIMK, HHHOPMAITHOHHON
0€3011aCHOCTH JIMYHOCTH;

cetb VIHTEpHET U Apyrue), KpUTHUECKU aHATM3UPOBATH XUMUYECKYIO HH(OpMAIIHIO,
nepepadarbIBaTh €€ U UCIO0JIb30BATh B COOTBETCTBHUM C IIOCTABJICHHON y4eOHOM 3a1a4eid;
- BJIAJIETh CUCTEMOM 3HAHUM O METOAAX HAy4YHOIO ITO3HAHMS SIBJICHUMN IIPUPOABL,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHUSAMH IIPUMEHSTh 3TU 3HAHUS IIPU
HKCIIEPUMEHTATBHOM HCCIICIOBAHUH BEUIECTB U JUIsI OOBSICHEHUSI XUMUYECKUX SBIICHHA,
MMEIOLIUX MECTO B IPUPOJE IPAKTUUECKOMN AEATEIbHOCTU YEJI0BEKA U B [IOBCEAHEBHOU
JKU3HH;

OK 04.

O dexTuBHO
B3aNMMOJICHCTBOB
aThb U paboTaTh B
KOJIJICKTHBE U
KOMaH/1e

- TOTOBHOCTh K CAMOPAa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPEEIIEHUIO;
-OBJIa/ICHHE HaBbIKaMH y4eOHO-
HCCIIEI0BATENIBCKOW, IPOEKTHON U
COIIMAJIBHOM AeSITEIbHOCTH;

OBjaieHHe YHUBEPCAJIbHBIMU
KOMMYHUKATHUBHBIMHU /Ie/iCTBUSIMH

0) COBMECTHAS 1eATEIbHOCTD:

- IOHUMATh U UCTIOJH30BATh MPEUMYIIIECTBA
KOMaHJIHOW ¥ HHIMBUIYaTbHOU paboTHI;

- IPUHUMATH LIEJIM COBMECTHOMU
NesTeIbHOCTH, OPTaHU30BBIBaTh U
KOOPJIMHHUPOBATH JIEHCTBHUS 110 €€
JOCTHDKEHMIO: COCTABIATh IUIaH JIEHCTBUIA,
pacnpenensaTh pojau ¢ y4eTOM MHEHHI
YYaCTHUKOB 00CYKIaTh pPe3yIbTaThl
COBMECTHOH paboThI;

- KOOPJIMHUPOBATH U BBIMOIHSITH pabOTy B
YCIOBUSIX PEaIbHOTO, BUPTYaIbHOIO
MKOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

- YMETh TIAHUPOBATh U BBITIOJIHITH XMMUYECKHN IKCTIEPUMEHT (TIPEBpaIICHUS
OpPraHMYeCKHX BELIECTB MIPU HArpeBaHUU, NTOJTyUYeHUE ITHIICHA U U3yYeHHE ero CBOMCTB,
KaueCTBEHHbIE PEAKIIMK Ha aJlbJIETH/Ibl, Kpaxmall, YKCYCHYIO KUCJIOTY; IeHaTypalus OelIKoB
IIPU HarpeBaHUU, LIBETHBIE pEaKIMK OEJIKOB; MPOBOAUTH PEAKLIMU HOHHOTO OOMEHa,
OTPEEIATh CPEly BOJHBIX pAaCTBOPOB, KAUECTBEHHBIE PEAKIIUU Ha Cyib(aT-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KATHOH aMMOHMS; PelIaTh SKCIIEpUMEHTAIbHbIE 33JaUUII0 TEMaM
"Metannsl" u "Hemetanisl") B COOTBETCTBUU C NPaBUIaMH TEXHUKU O€30M1aCHOCTH MIPH
oOpallleHNH C BelIecTBaMU U J1a00paTOPHBIM 000pyI0BaHUEM; IPEACTABIATh PE3YIbTaThl
XHUMHYECKOT0 IKCTIEPIMEHTA B (popMe 3aIiCH ypaBHEHHI COOTBETCTBYOIINX PEAKIINHN 1
(dbopMyIMpOBaTH BBIBOABI HA OCHOBE ITHX PE3yJIbTAaTOB;

-yMETb CaMOCTOSITENILHO TUIAHUPOBATh W MIPOBOIUTH XUMUYECKHIA AKCTIEPUMEHT (TTOJTydeHHE
U U3y4YCHHE CBOMCTB HEOPTaHWYECKUX M OPIraHUYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIH
YTJIEBOIOPOAOB PA3IMUHBIX KJIACCOB U KUCIOPOJICOIEPKALINX OPraHMYEeCKUX BEIIECTB,
pelIeHne HKCIePUMEHTAIBHBIX 33/1a4 110 PACMO3HABAHUIO HEOPTaHWYECKUX U OPraHUYECKUX
BEIIIECTB) C COOIOIEHUEM MPaBHII O€30MaCHOTO OOpaIeHHs C BEIIECTBAMHU U JTaOOPATOPHBIM
o0opyoBaHueM, (HhopMyIupoOBaTh LEIH UCCIEI0BaHNS, PEAOCTABIATh B pa3IndHOMN popme
pe3yJIbTaThl SKCIIEPUMEHTA, aHAIM3UPOBATh U OLIEHUBATh UX JTOCTOBEPHOCTD;
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- OCYIIECTBJIATH IO3UTUBHOE CTPATETUIECKOE
MOBE/ICHUE B PA3IMYHBIX CUTYaIUsX,
MIPOSIBIIATH TBOPYECTBO U BOOOpaKEHHE, OBITH
MHUIUATUBHBIM

Osiaienne YHUBEPCAIbHBIMHI
PeryisiTUBHbIMH 1€l CTBUSIMU:

r) NpUHATHE ce0s M APYrUX JI0Jei:

- IPUHUMATh MOTUBBI U aPTyMEHTHI IPYTUX
JIOCH TIPU aHAJIN3€e PE3yIbTaTOB
JeSITeNIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTUX
JIFOJIEH Ha OIIMOKU;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UIIUHU IPYTOTO YEIOBEKa,

OK 07.
CopelicTBOBaTH
COXPAaHCHHUIO
OKpYXKaroleu
Cpeibl,
pecypcocoepexe
HUIO, TIPUMECHSTH
3HaHUS 00
U3MCHCHUN
KIIUMarTa,
TIPHHITAITHI
OepexKIINBOTO
MIPOU3BO/ICTRA,
3¢ PeKTUBHO
JIECTBOBATH
BUPE3BBIYAITHBIX
CUTYaIUAX

B 006.1acTH 3K0JI0rH4€CKOr0 BOCIIMTAHMA:

- ¢(hOpMHUPOBAHHOCTH SKOJIOTUIECKOM
KYJbTYpPbl, IOHUMaHKUE BIUSHUS COLUAIIBHO-
9KOHOMUYECKHUX MPOLIECCOB HAa COCTOSTHUE
MIPUPOJTHOM U COLMATBHOM Cpe/ibl, OCO3HAHHE
r7100aJIBbHOTO XapaKTepa dKOJIOIHYECKUX
npobmnem;

- IJIJAHUPOBAHKE U OCYIIECTBICHHUE NEHCTBUIA B
OKpY2KaIOILEH CpeJie Ha OCHOBE 3HAHUS LIeIei
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA;
aKTMBHOE HENIPUATHE AEHUCTBUM, IPUHOCAIIUX
BpE€X OKPYKarOIIEH Cpeae;

- YMEHHUE NMPOrHO3UPOBATh HEOIArONMPUATHBIE
9KOJIOTHYECKUE TIOCIIEICTBUSL
IIPEAPUHUMAEMBIX ACUCTBUH, IPENOTBPALLATH
ux;

- pacCIIMPEHHE OIbITA JEATCIBHOCTH
9KOJIOTMYECKOM HAIIPaBJIEHHOCTH;

- OBJIaJICHNE HABbIKAMH y4eOHO-
HCCIIEIOBATENBCKON, TPOEKTHOW U COUAIBHON
JESITEIbHOCTH;

- chopMUpOBaATH IPEICTABICHHS: O XUMUYECKON COCTABJISIFOIIEH €CTECTBEHHOHAYYHON
KapTUHBI MUPA, POJIM XUMHUH B IIO3HAHUU SIBIICHUH NPUPOABI, B POPMUPOBAHUN MBIIUICHUS U
KYJBTYPBI JIMTUHOCTH, €€ PYHKIIMOHATHHOM IPAMOTHOCTH, HEOOXOIMMOM sl peIIeHUs
MPAKTUYECKHX 337124 U DKOJIOTUYECKU 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 37I0POBBIO U
MPUPOAHON CpeliE;

- YMETh COOII0IaTh MPaBUIIa SKOJIOTUYECKH 11€TIECO00Pa3HOTo OBEIEHHUS B OBITY U
TPYAOBOM AEATEIBHOCTH B LIENSAX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYKAOIIEH MPUPOTHOMN
Cpelpl; YUUTBIBATh ONIACHOCTH BO3JICHCTBHUSI HA )KUBBIE OPTaHU3MbI OIIPEIEIIEHHBIX BEILECTB,
MMOHUMAsI CMBICTT TTOKA3aTeIs MPEIECIbHON TOMYCTUMON KOHLIEHTPALIUY;

- YMETb IIPOTHO3UPOBAThH, AaHAIU3UPOBATH U OLICHUBATH C NIO3ULIUI DKOJIOTUYECKON
0€30MacHOCTH MOCTEACTBHUS OBITOBON M TIPOMU3BOJICTBEHHOM JIEATEIILHOCTH YeJIOBEKa,
CBSI3aHHOM C MepepadOTKON BEIIECTB; UCIIOIH30BATh MOTYYCHHbBIE 3HAHUS JIISl IPUHSATHUS
TPaMOTHBIX peHIEHUI MPOOJIeM B CUTYAIIUSIX, CBI3aHHBIX C XUMHUEH;

- YMETh OCO3HABaTh ONACHOCTh BO3JICUCTBHUS HA )KUBBIE OPTaHU3MbI OIIPEIAETIEHHBIX BELIECTB,
MMOHUMAs CMBICTT TOKA3aTelIs MPEIeIbHON TOMYCTUMON KOHIIEHTPAIIMH, U TTOSICHIThH Ha
puMepax CrocoObl YMEHbBIIIEHHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ICHCTBHS HA
OpraHN3M 4YeJI0BEKA.
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2. CTPYKTYPA n COJAEPKAHUE OBIIEOBPA3OBATEJILHOM
JUCIHUIIVIMHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI M BUAbI Y4e0HOI padoThI

Buj yueOHoit padoThl O0bem B yacax
O0bem 00pa3oBaTeIbHON NPOrPaMMbl THCHUILINHBI 136
OCHOBHOE cojIep:KaHue 118

B TOM YHUCIJIE:

TEOpETHYECKOe 00yUueHne 40
MIPAKTUYECKHE 3aHATUS 78

B T.4. NPo()ecCHOHAILHO-OPHEHTHPOBAHHOE CO/Iep:KaHUe

(coaeprxaHue MPUKJIATHOTO MOAYJIsI) 30
B TOM YHCJIC:

TeopeTu4ecKoe o0ydeHne 8
MPaKTUYECKHUE 3aHATUS 22
IIpoMeskyTOUHasI aTTeCTALUSA 18
B TOM YHCIIE:

KOHCYJIbTAII! 12

9K3aMeH 6




2.2. TemaTuveckuii njian u cogaep:xkanue yueonou nucuumiannbl CO0.02.01 Xumus

Tabauma 2 — TemaTudeckuii IiIad JUCHATLINHEI

Hroro B T.4. B hopme Ko/in4ecTBO ayTUTOPHBIX YaCOB
HaumeHoBaHue pa3iesioB U TeM aKaJieMUYecKHX | TNPaKTH4YeCcKOoil BCEro TeopeTuY. NPaKTHY.
4acoB MOATOTOBKU o0yueHue 3ausatus (KP)
1 CEMECTP
Pa3nes 1. OcHOBBI CTPOEHHSI BelllecTBA 8 4 8 4 4
Tema 1.1. CTpoeHHE aTOMOB XUMHUYECKUX AJIEMEHTOB H IPUPOJIa 4 2 4 2 2
XUMHYECKOMU CBSI3U
Tema 1.2. [lepuonuyeckuii 3akoH u Tabauna JI.M1. Menneneena 4 2 4 2 2
Pa3znen 2. XuMuyeckue peaknuu 12 8 12 4 8
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 4 6 2 4
Tema 2.2. DICKTPOIUTHYECKAS TUCCOIUAIINS U HOHHBIN OOMEH 6 4 6 2 4
Pasjen 3. CTpoeHne U CBOICTBA HEOPraHNYECKUX BelIECTB 20 14 20 6 14
Tema 3.1. Knaccuduxanus, HOMEHKIATypa U CTPOEHUE HEOPTaHUYECKIX 6 4 6 2 4
BEIIIECTB
Tema 3.2. ®u3uKO-XMMUYECKHE CBOMCTBA HEOPTAHMUECKUX BEILIECTB 10 8 10 2 8
Tema 3.3. [Ipon3BoACTBO HEOPraHUUYECKUX BEIECTB. 3HAYCHUE U 4 2 4 2 2
IPUMCHEHHE B OBITY M Ha TIPOM3BOJICTBE
Pa3nes 4. CTpoeHue U CBOMCTBA OPraHMYeCKHX BELIECTB 32 16 34 14 20
Tema 4.1. Knaccuduxanus, ctpoeHne 1 HOMEHKJIaTypa OpraHu4ecKuX 12 8 12 4 8
BEIIECTB
2 CEMECTP
Tema 4.2. CBolicTBa OpraHM4eCKUX COETMHEHUI 16 8 16 8 8
Tema 4.3. Oprannyeckne BemecTBa B )KH3HEIEATETLHOCTH YeTIOBEKa. 6 4 6 2 4
[Ipou3BoICTBO M IPUMEHEHNE OPTAHHYECKUX BEIIESCTB B
TPOMBIIIJICHHOCTH
Pa3nes 5. Knunernueckne u TepMoIMHaAMHYeCKHe 3aKOHOMEPHOCTH 8 6 8 2 6
NPOTEKAHUSI XUMHYECKHX PeaKnunid
Tema 5.1. Kunetnueckrie U TepMOAMHAMUYECKHE 3aKOHOMEPHOCTH 8 6 8 2 6
MPOTEKaHUs XMMHUECKUX peakiuid. PaBHOBeCHE XUMHUYECKHIX PEAKIIHA
Pa3nen 6. lucnepcHble cHCTEMBI 6 4 6 2 4
Tema 6.1. JlucnepcHble cucTeMbl B (PaKTOPBI UX YCTOMUYHUBOCTH 4 2 4 2 2
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Tema 6.2. MccnenoBanue CBOWCTB IUCHEPCHBIX CUCTEM IS MX 2 2 2 - 2

UIeHTU(DUKAITIN

I[IpodeccnonaibHO-OpHMEHTHUPOBAHHOE COJEePKaAHUE (COTepPKAHME 30 22 30 8 22
MPUKJIATHOTO MOJYJIs1)

Pa3nen 7. KauecTBeHHBIE peakui 00HAPY:KeHUs] HEOPTAHUYECKUX U 6 4 6 2 4
OpPraHHYeCcKHX BellecTB

Tema 7.1. OOHapy>keHHuE HEOPraHUYECKUX KATHOHOB U AaHUOHOB H 6 4 6 2 4
OPraHUYeCKUX BEUIECTB OTJCIBHBIX KJIACCOB C HCITOJIb30BAaHHEM

Ka4eCTBECHHBIX PEaKIUi

Pa3nen 8. Xumus B ObITY M IPOM3BOACTBEHHOI e TeJIbHOCTH 4 4 4 - 4
YyeJ0BeKa

Tema 8.1.Xumus B ObITY U IPOU3BOJACTBEHHOM JEATEILHOCTH YETIOBEKA 4 4 4 - 4
Paznen 9. UcciienoBanue 1 XuMU4eCKHii aHAIN3 00bEKTOB OMoc(hepbl 20 14 20 6 14
Tema 9.1. OcHOBEI Ta0OPATOPHOU MTPAKTHKHU B TIPOPECCHOHATBHBIX 2 2 2 - 2

1ab0paTopusIX

Tema 9.2. Xumudeckuii aHam3 mpod BOIBI 4 2 4 2 2

Tema 9.3. XuMuyeckuii KOHTPOJIb KQUECTBA MPOAYKTOB IMATAHHS 4 2 4 2 2

Tema 9.4. Xumuyeckuii aHamu3 npo0 NOYBBI 4 2 4 2 2

Tema 9.5. MccnenoBanne 00beKTOB OHOCHEPHI 6 6 6 - 6

Koncyapranumn 12 - - - -

JK3aMeH 6 - - - -

BCET'O 136 78 118 40 78
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Tabauma 3 — ConepkaHue TUCIUTUIHMHBI

Haumenosanue
pa3aesioB U TeM

Conep:kanue y4yeOHOro MaTtepuasia (0OCHOBHOE M PO ecCHOHATILHO-OPUEHTHPOBAHHOE),
JadopaToOpHbIe M MPAKTHYECKHUE 3aHATHS, IPUKJIATHONH MOYJIb

O0BeM yacoB

dopmMupyemblie
KOMIIeTEeHIIUHN

1

2

4

Pa3nen 1. OcHOBBI cTPO

CHHUA BCIICCTBA

Tema 1.1.

CrtpoeHne aToMOB
XUMUYCCKHUX
3JIEMEHTOB M IIPUPOIa
XHUMHYCCKOU CBI3H

Coaep:xxaHue yueOHOro MaTepHuaJia

1. CospemeHnHasi MO/ieJIb CTPOEHHUS aTOMA.

DnektpoHHass KoHurypauus aroma. Kiaccudukanuss XMMHYECKUX DJIEMEHTOB (s-, p-, d-
3JIeMEeHTHI). BasleHTHbIE 371eKTPOHBl. BaleHTHOCTh. DNeKTpOHHAas PUpOoJa XMMUYECKOH CBS3H.
DneKTpoOTpULATEIbHOCT. KOBaIeHTHAs CBSI3b, €€ PA3HOBUIHOCTH U MEXaHU3Mbl 00pa30BaHUS
(oOMeHHBI M JOHOPHO-akLenTopHbI). MoHHas cBA3b. Meramnuueckas cBsi3b. BopopoaHas
CBsA3b. MeXMONEKYJIIpHbIE B3auMOIeHCTBUSA. M30TONBI, OCHOBHOE U BO30YXJAEHHOE COCTOSIHUE
aToma, ruOpuIM3aIus aTOMHBIX opOuTaIel.

N[> (O|Ww

HpaKaneCRue 3aHATHSA

2*

I13 Nel. Pemienne mpakTH4YeCKHX 3aJaHUIl HA COCTaBJIeHHE 3JIEKTPOHHO-TpaduuecKkux
¢opmya s1eMeHTOB 1—4 1epuOJOB, 3JIEKTPOHHBIX (OPMYJ MOJEKYJ] M OINpe/eleHue THIla
CBSI3U.

Pemenue 3amaHuil Ha UCIOJIB30BAHUE XMMHUUYECKOW CHMBOJIMKM W Ha3BaHUN COEIUHEHUU I10
HOMEHKJIAType MEXKIYHApPOJIHOIO COK3a TEOPETUYECKOM U NMPUKIIAHON XUMUU U TPUBUAIBHBIX
Ha3BaHUM [UI1 COCTaBJIIEHUS XUMHUYECKUX (OpPMYN JBYXaTOMHBIX COEAMHEHHH (OKCHJIOB,
CyJb(OUI0B, THAPUIOB U T.I.) U IPYTHUX HEOPTraHUYECKUX COETMHEHUN OTJEJIbHBIX KJIACCOB.

OK 01, JIP 2, 3,

4,6,7,8,9, 10,

13, JIP-KK 1, JIP-
COI1-1-3

Tema 1.2.
[Tepuoanueckuii 3aK0H
u tabmuma J[.1.
Menneneena

Coaep:xxanue yueOHOIro MaTepuaJia

2. Tlepuonmyeckasi cucteMa XuMn4yeckKux 3jiemenToB .. MenaesieeBa.

®usnueckuit cmbica [lepuoguueckoro 3akona /.M. MenaeneeBa. 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB, OOpa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB B
COOTBETCTBUU C IIOJIO)KEHUEM XHUMHYECKOro »dieMeHTa B llepuoanueckon cucreme.
MupoBo33peHueckoe M Hay4yHoe 3HadeHue Ilepuonnueckoro 3akona /[[.M. Menneneesa.
[Ipornossl JI.M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX JIEMEHTOB.

N

[MpakTuyeckue 3aHATHS

2*

I13 Ne2. PemieHue npakTHKO-OPHMEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHU I

Ha XapaKTepU3alMI0 XUMUYECKUX JJIEMEHTOB «METAITMYECKHE / HEMETAUTMUYeCKUe CBOMCTBAY,
AJIEKTPOOTPHUIIATEHFHOCTh M CPOJICTBO K AJIEKTPOHY XHMHYECKUX DJIEMEHTOB B COOTBETCTBUE C
UX DJIEKTPOHHBIM CTPOEHHUEM U TIOJIOKEHUEM B TMEPUOJUYECKOW CHUCTEME XUMHUYECKUX
sneMmeHToB J[.. MenaeneeBa». PelieHue pacueTHbIX 3a7ad Ha HAXOXKIECHUE OTHOCHUTEIbHOMN
MOJICKYJISIpHOM Macchl. OnpeesieHHe MacCOBOM JIONM XMMHUYECKUX 3JIEMEHTOB B CJIOKHOM

OK 01, JIP 2, 3,

4,6,7,8,9, 10,

13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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BerectBe. CoCTaB, CTPOCHUE MOJICKYJ.

Pazgen 2. XumMuyeckue peakumu

12

Tema 2.1. Tunel

XUMHYECKUX PEAKIUI

Conep:kaHue y4eOHOIr0 MaTepuaa

3. Kuaccudpuxauusi u THOBI XMMHYECKMX PpeakUMil ¢ ydyacTHeM HeOpPraHu4ecKux
BelIeCTB.

KonuuectBeHHble OTHOIIEHMS]T B XUMUU. OCHOBHBIE KOJMYECTBEHHBIE 3aKOHbl B XHMHUHU U
pacueTsl MO YpPaBHEHHUSM XHUMHUYECKHUX peakiuui. Moib Kak eIMHUIAa KOJIMYECTBA BELECTBA.
Monsiprasi Macca. 3aKOHBI COXPaHEHHUSI MAacChl M YHEPTUHU. 3aKoH ABOraapo. MosipHbIii 00beM
ra3zoB. OTHOCUTENbHAS IUIOTHOCTh I'a30B.

Peakiuu koMIuiekcooOpa3oBaHUsi C y4aCTHEM HEOPraHMYECKHUX BEIIeCTB (Ha mpuMepe
TUAPOKCOKOMILIICKCOB IIMHKA M aJTIOMUHUS).

HpaKTuquRue 3aHATHSA

4*

I13 Ne3. CocraBiieHue ypaBHEHMH peaKIuil COeJUHEHHMS, Pa3JI0KEHHs, 3aMelleHHs,
o0MeHa.

VYpaBHEeHUs peakluil TOpeHus, HOHHOrO OOMeHa, OKHCIEHHMs-BOCCTaHOBIEHHs. Pacuer
KOJIMYECTBEHHBIX XapaKTEPUCTUK MCXOMHBIX BEIIECTB W MPOAYKTOB peakuuu. Pacuer
KOJINYECTBEHHBIX XapaKTEPUCTHUK NMPOJYKTA PEAKLIMU COSTUHEHMS], €CIIM OJJHO U3 BEIIECTB JaHO
B M30BITKE W/MIU COJEPKUT MpuMecH. Pacuer maccoBoil Wi OOBEMHOW [0JIM BBIXOJA
HPOAYKTa PeaKkMi COeIMHEHNUS OT TEOPETUUECKH BO3MOXKHOT0. PacueT 00beMHBIX OTHOIICHUH
ra3oB. Pacuer macchl (00beM, KOJIMUYECTBO BEIIECTBA) NMPOJYKTa PEaKlUU, €CIU OJHO U3
BEIIIECTB JIaHO B BUJIE PACTBOPA C ONpPEIETIeHHON MacCOBOM J10J1el pacTBOPEHHOI'O BEIIECTBA.

I13 Ne4. Pemienne ypaBHeHUH OKMCICHHA-BOCCTAHOBJICHHS.

Crenedb okuciaeHusd. OKHCAUTENb M BOCCTAHOBHUTENL. OKHUCIHTEILHO-BOCCTAHOBHUTEIILHBIE
peakuuu B IPUPOJE, IPOU3BOJICTBEHHBIX IIPOLIECCAX M JKUZHEIECATEIBHOCTH OpPraHU3MOB.
OKHCINTETFHO-BOCCTAHOBUTEIbHBIIN ImoTeHnuaia CpCabl. CocraBiienne u YpaBHHUBAHUEC
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLUI METOJ0M »HIIEKTPOHHOro OanaHca. THUIHYHBIE
HEOPraHMYECKUE OKUCIUTENIN U BOCCTAHOBUTEIH. DJIEKTPOIIN3 PACTBOPOB U PACIIIaBOB COJICH.

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 2.2.
DIIEKTPOIUTHYECKAS

JHUCCOIUAIA U MOHHBIN

oOMeH

Coaep:xxanue yueOHOIro MaTepuaJa

4. Teopus dIEKTPOJUTHYECKON Jucconuannu. Peaknuu noHHoro oomena.

CocraBieHre peakiuii MOHHOTO OOMEHa MyTeM COCTaBIICHHS WX TOJHBIX M COKPAIICHHBIX
WOHHBIX ypaBHEHMU. ['maponus coseld. 3HaueHWE TUAPOIN3a B OHMOJOTHYECKUX OOMEHHBIX
npoueccax. [IpumMeHenre ruiposin3a B NPOMBIIIJIEHHOCTH.

IIpakTnyeckue 3aHATHS

4*

113 NeS. Pemenue 3a1a4 Ha COCTaBJIeHUE PeaKIIMil MOHHOTO 00MeHa

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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MMYTEM COCTABJICHHUA HX IIOJHBIX W COKPAIICHHBIX HWOHHBIX ypaBHeHI/If/'I. Pemenune 3aJa4 Ha
COCTaBJICHHE MOJICKYISAPHBIX M HWOHHBIX YPAaBHEHHMH THAPOJIN3a, OINPEICICHUE CTEIEeHH
THAPONIN3a.

113 Ne6. Peakuuu ruapoJinza

HccnenoBanue cpeibl paCTBOPOB COJIEH, 00pa30BaHHBIX CHIIBHBIMU M CIIA0BIMU TPOTOJTUTAMH, U
WX pPEaKIUi ¢ pacTBOpaMH Iejaoud U kapOoHata HaTpus. CocTaBieHUE PEAKIUNA THAPOIH3a
COJICH.

Pa3zgen 3. CTpoeHue U CBOIiCTBA HEOPTraHN4YECKNX BelleCTB

20

Tema 3.1.
Knaccudukanus,
HOMCHKJIaTypa U
CTPOCHHE
HEOPTaHUYECKUX
BEILIECTB

Coaep:xanue yueOHOro MaTepuaJia

5. Kuaaccudukanusi, HOMEHKJIATYPa M CTPOeHHE HEOPTAaHMYECKHX BellecTB

[Ipenmer Heopranuueckoi xuMuu. B3anmmocBs3p Heopranuueckux BemecTB. Kiaccuduxanms
HeopraHuyeckux BemiecTB. [Ipoctble u cnoxHble BemiecTBa. OCHOBHBIE KJIACChl CIIOKHBIX
BEIIECTB (OKCH[IbI, TUIPOKCUIBI, KUCIOTHI, coiii). HoMeHkIaTypa 1 Ha3BaHME HEOPraHMYECKUX
BEIIECTB MCXOAS W3 UX XHMHUYECKOH (HOpMYJNbI WM COCTABICHHE XUMHYECKOW (HOPMYIIBI
MCXOZs U3 Ha3BaHUS BEIIECTBA 110 MEKAYHAPOJHOU UM TPUBUAIBHON HOMEHKJIATYpeE.
MexmonexynsapHble B3aumozeiicTsus. Kpucramnoruapatel. Arperatible COCTOSIHUS BEIIECTBA.
Kpucrannuueckue u amopgHble BemecTBa. THUIBI KPUCTAUIMYECKUX pPEIIETOK (aToMHasd,
MOJIEKYJISIpHAsi, MOHHAs, MEeTalyIM4eckas). 3aBUCUMOCTh (DU3MYECKHX CBOICTB BEIIECTBA OT
TUIA KPUCTAJUINYECKOH pemeTku. [IpuunHbpl MHOrooOpasus BEIiecTB.

CoBpeMeHHbIE TPEJICTaBICHUS O CTPOCHUM TBEPIBIX, >KUIKUX U Ta3000pa3HbIX BEIECTB.
Kunjkne KpucTauibl.

HpaKTuqecm[e 3aHATHUSA

4*

I13 Ne7. Pemienue 3a1a4 Ha pacyeT MacCOBOM /10JIM XMMH4YECKOI0 3J1eMeHTa (COeIMHEeHUs)
B MOJIeKYyJ1e

Pemienne mnpakTUdecKuX 3alaHUi MO KIacCU(PUKAIMK, HOMEHKIAType M XUMHYECKHM
dbopMysiaM HEOPraHMYECKHUX BELIECTB Pa3IMYHBIX KJIAcCOB (HA3bIBaTh M COCTABIATH (OPMYIIbI
XUMHUYECKHX BEIIECTB, OMPENENSITh MPUHAMICKHOCTh K Kkiaccy). [louck wmHbopmanuu mo
Ha3BaHUsM, UJEHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyIIam.

IT3 Ne8. IlosryyeHne u aHAIU3 CBOKMCTB OCHOBHBIX KJIACCOB HEOPraHUYEeCKUX BelleCTB.
[Tomyuyenue u cBoiicTBa Bojopoaa. [lomydenne u cBOWCTBAa OKCHAOB (OKCHIa MarHus, OKCHJIa
xpoma (II), okcuna ruaka). [omydyeHne u uccieJoBaHue CBOMCTB OCHOBaHUI, KHCIIOT, COJICH.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 3.2. Dusuko-

Conep:xaHue y4eGHOro MaTepuaJia

10

OK 01
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XUMHUYECKUE CBOUCTBA
HEOPTraHUYECKHUX
BEILIECTB

6. Metanabl. XUMHYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BelleCTB
OO6mue ¢usznyeckue U XUMHYECKHE CBOWCTBAa MeTauioB. CrocoObl MoOJydeHUs. 3HadeHue
METaJVIOB M HEMETAJIJIOB B IPUPOJIC U JKU3HEACITEIILHOCTU YelloBeKa U opranu3smMoB. Kopposus
METAJIJIOB: BUABl KOPPO3UHU, CIOCOOBI 3alllUThl METaUIOB OT Koppo3uu. Hemeramibl. OOuue
du3nUYeCKne W XUMHUYECKHE CBOWCTBA HEMETaUIoB. TunuuHble cBoiicTBa metamuioB [Y— Yl
rpynn. Kiaccudukanus u HoOMEeHKIIaTypa coeJMHeHH HeMeTaioB. KpyroBopoTsl OHMOTeHHBIX
3JIEMEHTOB B IPUPO/IE.

Oxcupl, TUIPOKCUIBI, KUCIOTHI, COJU U Ap. 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
BEILIECTB, BOJOPOJAHBIX COCIMHEHUM, BHICIITMX OKCHJIOB U THAPOKCHJIOB.

IIpakTH4yecKkue 3aHATHS

oo

I13 Ne9. CocraBiieHne ypaBHeHMil XMMHMYECKHX Ppeakluil € y4acTHeM TMPOCTBIX H
CJI0KHBIX HEOPraHMYeCKUX BelIeCTB: OKCHAOB METAJIOB, HEMETAIJIOB U aM(OTEPHBIX
DJIEMEHTOB;  HEOPTraHWYECKHX  KHUCIOT, OCHOBaHMH ©  aMQOTEPHBIX  THAPOKCHIIOB,
HEOPraHMYECKUX COJIEH, XapaKTEPU3YIOIIMX UX CBOMCTBA.

I13 Ne10. HUccaenoBanmne Gpu3n4ecKUX U XUMHYECKUX CBOICTB MeTAJLIOB.

JlaGopatopHass pabora «CBoiicTBa MeTauloBY». PelleHune 3KCHEpUMEHTANbHBIX 3ajad Mo
CBOMCTBaM XMMHYECKMM CBOMCTBaM METAJIOB, [10 PACIO3HABAHUIO U MOJIYYEHUIO COEIMHEHUN
METAJIJIOB.

I13 Nel1. PemeHue npakTHKO-OPMEHTHPOBAHHBIX TeOPeTHYECKHX 3aJaHUIl HA CBOMCTBA 1
MoJIy4eHHe HEOPraHM4YeCKUX BellecTB.

I13 Ne12. UccaenoBanmne Gpu3n4ecKUX U XHMHYECKMX CBOICTB HEMETAJLJIOB.

JlaGopatopHasi paboTta «CBoiicTBa HEMETaUIOBY. PellleHMe 3KCIEpUMEHTANbHBIX 3a/1ad Io
CBOMCTBAM XUMHYECKMM CBOMCTBAM HEMETAJUIOB, II0 pACIO3HABAHUIO U IOJIYYEHHIO
COCIMHEHUI HEMETAJLIOB.

OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

Tema 3.3.

[IpousBoacTeo
HeOpFaHI/I‘—IeCKI/IX
BCIISCTB. 3HAUCHUC U
HpI/IMeHeHI/Ie B 6BITy 1 Ha
MIPOU3BOJICTBE

Coaep:xxanue yueOHOro MaTepuaJia

o

7.  OO0mme mnpeAcTaBJeHMA O MPOMBIILIEHHBIX CHOCO0AX MOJYYeHUS] XHMHYECKHX
BeLLEeCTB

(Ha mpuMepe NPOU3BOJICTBA aMMHaKa, CEpHOM KHUCIIOTHI). UepHas U LBETHAs METaJLTyprus.
IIpakTHueckoe NMPUMEHEHHE DIIEKTPOJIM3a I IMOJYyYEHHs IIEIOYHBIX, LIEIOYHO3EMEIIBHBIX
MeTaJioB M amoMuHHUs. CTEKI0 M CHJIMKAaTHas MpoMbIIUieHHOCTh. [IpoGnema OTXOA0B M
O0OOYHBIX TPOAYKTOB.

N

[MpakTnyeckue 3aHATHS

I13 Ne13. PemieHue npakTHKO-OPHMEHTHPOBAHHBIX 3aJaHMH O POJIM HEOPraHMYECKOM
XHMHUH B PA3BUTHU MeAULUHBI

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02
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Pa3znen 4. CTpoe}me H CBOMCTBA OpPraHun4eCKux BEIIECCTB

34

Tema 4.1.
Knaccudukanms,
CTPOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX BEIICCTB

Conep:kaHue y4eOHOIr0 MaTepuaJa

12

8. B3auMoCBSI3b HEOPraHMYECKUX H OPraHUYECKUX BelleCTB.

[IpenMeTr oprannyeckoil XUMHH. XHMHUYECKOE CTPOEHHUE KaK MOPSIOK COCIUHEHHS aTOMOB B
MOJIEKYJI€ COIJIACHO MX BaJeHTHOCTU. OCHOBHBIE MOJIOKEHUS TEOPUU XUMHUYECKOTO CTPOCHUS
opranndeckux coeauHennii A.M. bytiiepoBa. YTiepoHblii CKEJIET OPraHMYECKOW MOJIEKYJIbI.
MouteKyJsipHBIE H CTPYKTYpPHBIE (pa3BepHYThIC, COKPAIIEHHBIC) XUMUYECKUE (POPMYIIBI.

9. 3aBuCHMOCTBH CBOCTB BelleCTB OT XMMHY€CKOI0 CTPOEHHS MOJIEKY.JI.

WN3omepus u wu3omepbl (CTPYKTypHas, reoMerpuueckas (umuc-tpaHc-uzomepusi). Kpartnocts
xumMuueckor cBs3u. [lonstue o ¢yHkuoHanbHoN rpymnme. [IpuHIunel Kiaccuduxanuu
OpraHWYECKUX COCIUHECHHIN. MeXayHapoaHass HOMEHKJIATypa W TPHUHIIUIBI HOMEHKJIATYPHI
OpPTaHHYECKUX COSAMHECHHIA.

HpaKTuquRue 3aHATHSA

8*

I13 Ne14. Homenk1aTypa opraHnyeckKux coeJHHEeHHUI OTeJbHbIX KJIACCOB

(HachlLICHHbIE, HEHACBIIIEHHbIE M apOMaTUYEeCKHE YIJIEBOJOPOJbl, CIHUPTHI, (HEHOJIBI,
albJIeTU/Ibl, KETOHBI, KapOOHOBbIE KUCIOTHI U Jp.) CocTaBiieHHE MOJHBIX U COKPALIEHHBIX
CTPYKTYPHBIX (POPMYJI OpPraHWYECKUX BEIIECTB OTIENBHBIX KJIACCOB, MCIIOJB3YS UX Ha3BaHUs
110 CUCTEMAaTUYECKOM HOMEHKJIATYPE.

I13 Nel1S. HM3rorosieHue Moaesnei MOJIEKYJI AJIKHHOB, HX H30MEpPOB

I13 Ne16. Pacuersl mnpocreiimeii (opmyabl oOpraHmyeckod MOJIEKYJIbI, HCXOAA M3
3JIEMEHTHOI'0 COCTABA

IT3 Ne17. ITosryuyeHne MmeTaHa U H3y4YeHHE €0 CBOMCTB:
TOpEeHUs], OTHOLLIEHUs] K OpOMHOM BOJI€ M pacTBOpY nepMaHranara kaiaus. Jlaboparopnas pabota

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COII-1-3
OK 02

Tema 4.2. CBoiicTBa
OpTraHUYECKHUX
COEINHEHUN

Coaep:xanue yueOHOIro MaTepuaJia

16

10. ®u3nKo-XxMMHYECKHE CBOICTBA OPraHMYECKUX COeTUHEHUH OTIeJbHBIX KJIACCOB.
0COOEHHOCTH KJIacCU(PUKAllMM M HOMEHKJIATyphl BHYTpPHM Kjacca; TOMOJIOTMYECKMHA DA U
obmas dopmyna; wu3omepus; (PU3NUECKHE CBOMCTBA; XMMHYECKHE CBOWCTBA; CIOCOOBI
MOJIyYEHUS.

11. TIlpeneabHble, HenmpeaeabHble, ApOMaTHUYECKHE YIJIEBOAOPO/IbI.

['openne meTaHa Kak OJMH M3 OCHOBHBIX MCTOYHHKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY.
CBoiicTBa IPUPOIHBIX YTIEBOJAOPO/IOB, HAXOXKIECHUE B TIPUPO/JIE U IPUMEHEHUE AIKAHOB;
['openue aneTwieHa Kak MCTOYHUK BBICOKOTEMIIEPATYpHOI'O IUIAMEHHU ISl CBApKU M PE3KHU
METaJIJIOB;

12. Kucjopoacoaep:kaiiie coeiiHeHUsl. A30Tcoep:Kaliue coeTnHeHns

OK 01
OK 02
OK 04, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02
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(crtupThl ¥ (heHOIIBI, KAPOOHOBBIE KUCIOTHI U 3(UPHI, ATbACTHABI U KETOHBI, )KUPBI, YTIEBO/IbI).
[IpakTHyeckoe  MpUMEHEHHE  ATWIEHIJMKONA,  riuiepuHa,  ¢enona.  I[Ipumenenue
dopmanpaernia, aneTaabAeTHIa, YKCYCHOM KHUCIOTH. Mblla KaK COJIM BBICIIMX KapOOHOBBIX
KucaoT. Moromue cBoiicTBa Mbli1a. AaMHHBI 1 AMUHOKHUCIIOTHI, OCJIKH.

13. Knaccudukauusi 1 0c00eHHOCTH OPraHMYECKUX PeaKIuii. 2

Peakimonnsle neHTpel. Pagukanel. IlepBoHadanbHble NHOHATHS O THUIAX M MeXaHM3Max

OpraHUYECKHUX PEaKLIHM.

IIpakTHYeckune 3aHATHSA 8*

113 Ne18. ITosryueHue 3TH/IEHA IerdApaTanueii 3TUJIOBOI0 CIIMPTA. 2

JlaGopaTtopHnast paboTta B3aumopeiicTBue sTuseHa ¢ OpOMHOM BOJIOM, pacTBOPOM NE€pMaHTaHaTa

kanus. CpaBHEHUE IUIAMEHHM JTUJIEHAa C IJJaMEHEM IpeebHbIX YIJIEBOAOPOAOB (MeTaHa,

pOTaH-OyTaHOBON CMECH )»

I13 Ne19. CocraBiieHune peaknuii NMpUCOeIMHEHUS] M OKHMCJIEHUSI Ha INpUMepe 3THJICHA. 2

Pemenne pacueTHbIx 3a1a4

C MCII0JIb30BaHUEM IUIOTHOCTHU I'a30B IO BOJIOPOJY U BO3JYXY.

I13 Ne20. IIpoBeneHue XUMHYECKUX PeaKIUi ¢ AHWJIMHOM U TJIMIUHOM 2

JlaGoparopHas pabota «OOpa3oBanue cojneil anunuHa. bpomupoBanue anunnHa. O6pa3oBaHue

coJiedd rmnuHa. [lonydeHne MeTHOM COJIM MNIMIMHAY. Penenne SKCIepuMeHTaIbHbIX 3a1a4.

IT3 Ne21. PemreHue pacyeTHBIX 32124 110 YPABHEHUSIM PEAaKIHil ¢ y4acTHEM OPraHHYeCKHX 2

BellecTB.

Pemenne nenoudek NpeBpallleHUI HA TE€HETHUYECKYHO CBSA3b MEXAY KJIAaCCAMH OpPraHMYECKHX

COCIMHEHUN C COCTABJICHUEM HA3BAHMI OPraHWYECKMX COCIMHEHHMHM 110 TPUBHAIBHOM WIIN

MEXYHApOJAHON CUCTEMAaTHYECKOW HOMEHKIIATYPE.
Tema 4.3. Conep:xxanue yueOHOro MaTepuasa 6 OK 01
Opranuyeckue BemeCTsa | 14, BuoopraHuuecKue coeqHHeHMsI. 2 OK 02
B JKU3HCICATCIBHOCTH [Ipumenenue u 6uonoruueckas poib yriaeBogoB. OKUCIEHUE YIIIEBOJAOB — UCTOUHUK YHEPTUU OK 04, JIP 2, 3,
HCI0BCKa. JKUBBIX OpraHn3moB. OOnacTH NMpUMEHEHHs] aMUHOKHUCIOT. [IpeBparieHuss OelKoB MUIIU B 4,6,7,8,9,10,
IIponssonctso n opranusme. buonoruueckue ¢yHkuuu OenkoB. buonornmueckue ¢yHkuuM xKUpoB. Poisb 13, JIP-KK 1, JIP-
IIPUMEHCHUC OpraHMYECKON XMMHH B PEIIeHUH Mpo0seM NuileBoi 6e3onacHoCTH. HykienHOBbIE KUCIOTHI: COII-1-3
OPTaHWYECKUX BEIIECTB OK 02

B IPOMBIIIJICHHOCTH

coctaB u crpoenue. Crpoenue HykineotunoB. CoctaB HykjenHoBbIX kucioT (HK, PHK).
Pois HYKJIICMHOBBIX KUCJIOT B ) XU3HCACATCIBHOCTH OPIraHU3MOB.

Ponp oprannydeckoit XuMUM B PELICHUH MPOOJIEM YHEPreTUUECKO 0€30MacHOCTH, B Pa3BUTHH
MCIUIHHBI, CO3JaHNMU HOBBIX MAaTCpHUaIOB, HOBBIX HCTOYHHWKOB OHCPTHUU (aJ'II)TepHaTI/IBHI)Ie
HUCTOYHHUKHU 3Hepr1/11/1). OnacHoOCTb BO3I[€ﬁCTBHH Ha )KMBBIC OPraHU3MbI OPraHUYCCKHUX BCIICCTB
OTJIIENbHBIX KJIAcCOB (YIJIEBOAOPOJbI, CHOUPTHI, (PEHOJBI, XJIOPOPraHUYECKHUE IMPOU3BOJHBIC,
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AJIbACTU Bl U I[p.), CMBICJI IMOKA3aTCJId MPEACIbHO HOHYCTHMOﬁ KOHICHTpAUN

IIpakTnyeckue 3aHATHS

4*

113 Ne22. UnenTudukanus OpraHnvecKux coeJMHEeHUI 0TAeJIbHBIX KJIACCOB

(Ha TpUMepe albJIeTHA0B, Kpaxmalia, YKCYCHOH KHCIIOThI) C HCIOJb30BaHUEM HX (HU3UKO-
XUMUYECKUX CBOMCTB U XapaKTEPHBIX KAYECTBEHHBIX PEAKIIUH.

PelieHne MpakTUKO-OPUEHTUPOBAHHBIX 3aJaHUM MO COCTABJICHHUID XHUMHYECKHX PEaKIIHM,
OTpaXarolUX XUMHUYECKYK) AaKTUBHOCTh OPraHMYECKUX COCIMHEHUM B PA3MYHBIX Cpeaax
(mMpUpOAHBIX, OMOTOTHYECKUX, TEXHOTCHHBIX ).

113 Ne23. Jlenatypaums O6esika npu HarpeBaHuM. l{BeTHble peakuuu 0e1koB.
BO3HUKHOBEHHE aHATUTHUECKOTO CUTHAlla C TOYKH 3pPEHUS XUMHUYECKHX IMPOIECCOB IPHU
IMPOTCKAHUHA Ka4eCTBECHHOM pcakuuu, HO3BOJI$IIOIIIGI>1 HI[CHTI/I(i)I/IHI/IPOBaTI) MMPpCAJIOKCHHBIC
OpraHMYECKHE BEIIeCTBA.

Paznen 5. KunHeruveckne u TepMOIHHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHYECKUX peaKknuii

Tema 5.1.
Kunernueckne n
TEPMOJUHAMUYECKHUE
3aKOHOMEPHOCTHU
MPOTEKAHUS XUMUYECKUX
peakuuii. PaBHoBecue
XUMHYECKHUX PEaKIUi

Conep:xanue yueOHOro MaTepuaJa

15. Xwumunueckue peakunu. Kinaccupukanus XuMHUeCKUX peaKIuii:

- mo ($a30BOMy COCTaBy (TOMOTE€HHBIE W T'€TEPOTCHHBIC), TI0 HCIOJIB30BAHUIO KaTalIM3aTopa
(KaTadUTUYECKHE U HEKATAIUTUYECKHUE).

CKOpOCTh peaxIyu, €€ 3aBUCHUMOCTh OT Pa3IMYHBIX (PAKTOPOB: MPHUPOIBI PEArHPYIONIUX
BEIIECTB, KOHLIEHTPAIMM pearupyrommx BelecTB, TemmnepaTypsl (mpaBwio Baut-T'odda),
TUTOIIAA PEAKIIMOHHOMN MOBEPXHOCTH, HATMYMS KaTamu3aTopa. Pois kaTanmm3aTopoB B Ipupoie
U TIPOMBIIUIEHHOM ITPOM3BOJICTBE.

OHeprus axkTUBaluU. AKTUBHpPOBaHHbIM Komiiekc. Karamuzatopel u  karanus. Ponb
KaTaJIn3aTOPOB B MPUPOJIE U MPOMBIIIIEHHOM ITPOU3BOJICTBE.

- mo TemwioBoMy d(hderty (9K30TepMHUECKHE, SHIOTEPMUUYECKHE), 1O O0OpaTUMOCTH
(o6bpatumelie u HeoOpaTuMeble). TenoBbie Y3PPEeKTH XUMUYECKUX peakiuid. TepMoXuMHUYECKUe
ypaBHeHUsA. OOpaTuMoCTh peakiuii. XWUMHYECKOE paBHOBECHE M €ro CMEIIEHUE MO/
JecTBUEM Ppa3IUYHBIX (AKTOPOB (KOHIIEHTpALlMs PEAareHTOB WM MPOAYKTOB PpeaKIuH,
JaBIICHUE, TEeMIIepaTypa) JIJIs CO3/aHUS ONTUMAIBHBIX YCIOBHHA TPOTEKAHUS XUMHUYECKHX
IIPOLIECCOB.

[Tonsite 06 sHTaNBNUU U 3HTponuu. DHeprus ['u60ca. 3akoH I'ecca u ciencTBUs U3 HEro.
Pouib cMenieHHs paBHOBECHSI B TEXHOJIOTHUECKUX MpoIleccax.

[MpakTnyeckue 3aHATHS

6*

113 Ne24. Omnpenesnenne 3aBHCMMOCTHM CKOPOCTH pPeakuuM OT KOHIEHTPaluu
pearupyoumux BelecTs

OK 01
OK 02, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
OK 02

22




HccnenoBanue 3aBUCUMOCTH CKOPOCTH Peaklu OT KOHIEHTpaluu. OnpeeneHne KOHCTaHThI
CKOPOCTH peakluu rpadudecKuM METOAO0M.

I13 Ne25. Pemenne npakTHKO-OPHEHTHPOBAHHBIX 3a/laHMii HA NPUMEHEHHe NPHHIUIA 2

Jle-lllaTesne

JUIsL HaxOXKJCHWS HAINpaBJICHHUsS CMEUICHMsS PAaBHOBECHS XHMUYECKOM peakUuu U aHaIu3

(bakTOpOB, BIMAIOLINX HA CMELIEHHE XMMUYECKOIO PABHOBECHSI.

Brnusaue pa3nuuHbix (GakTOpOB HA U3MEHEHHE PABHOBECHS XUMHUYECKHX PEaKLU.

3aKOH ACWCTBYIOIIUMX MAacC M KOHCTAHTa XMMHUYECKOTO paBHOBECHs. PacdeTsl paBHOBECHBIX

KOHIICHTPALUi pearupyromux BEIEeCTB U MPOAYKTOB peakiuii. Pacuers! temmoBoro sddekra

peaKuuu.

I13 Ne26. H3yuyeHwe BJIMAHUSL Pa3IUYHbIX (AKTOPOB HAa cMelleHHe XHMHYECKOI0 2

paBHOBeCHH.

HccnenoBanue BIMSHUSA WU3MEHEHUs] KOHLIEHTPALMU BELIECTB, PEAaKLUU CPEIbl U TEMIEPATYPbI

Ha CMCIIEHHE XMMHMYECKOro paBHOBecHs. (CpaBHEHHME IIONYYEHHBIX pE3yJIbTaTOB C

TEOPETHYECKHU IPOrHO3UPYEMBIMHU Ha OCHOBe npuHumna Jlelllarense.
Pa3nen 6. [ucnepcHble CHCTEMBI 6
Tema 6.1. Copepxxanue yueOHOro marepuaJia 4 OK 01
JlucniepcHble CUCTEMBI U | 16, JlucnepcHble cucTeMbl. Kostonanbie cucrembl. McTHHHBIE PACTBOPBI. 2 OK 02, JIP 2, 3,
akTOpBI HX PactBopenne kak Qusnko-xuMudeckuid mnpouecc. PactBopsl. Crnoco0Obl MPUTOTOBIEHHUS 4,6,7,8,9,10,
YCTOHYHBOCTH pactBopoB. PactBOopuMocTb. MaccoBass 107 pacTBOPEHHOro BemiecTBa. I[IpenenvHO 13, JIP-KK 1, JIP-

JIOITyCTUMBbIE KOHLIEHTPALIMH U UX UCIIOJIb30BaHUE B OLIEHKE HKOJIOTUUECKON Oe30MacHOCTH. COII-1-3

Knaccudukanus nucnepcHbix cucreM 1o coctaBy. CrTpoeHue M (akTopbl yCTOHYMBOCTH OK 02

JUCIIEPCHBIX CHCTEM. Pacro3HaBaHME HMCTHHHBIX pAacTBOPOB, KOJUIOMIHBIX pacTBOPOB U

rpyooaucnepcHeix cucreM. CtpoeHue Muuemisl. PaccenBaHue cBeTa Npu MPOXOXKACHUU

CBETOBOIO ITy4YKa Yepe3 ONTHUECKH HeOTHOPOoIHYIO cpeny (3ddekra Tunnans).

IIpakTnyeckue 3aHATHS 2%

113 Ne27. Pemenue 3a1a4 Ha NPUTOTOBJICEHUE PACTBOPOB. 2

Pemenne mnpakTUKO-OPUEHTHPOBAHHBIX PpACUYETHBIX 3aJaHUM Ha JUCIEPCHBIE CHUCTEMBI,

UCIIOJIb3yeMble B OBITOBOM M TPOU3BOJICTBEHHOM JE€ATENIBHOCTH YEJIOBEKa, C MO3ULUIN

HKOJIOTHUECKOM 0€301MacHOCTH TOCIEACTBUIA U TPaMOTHBIX pEIIeHHH MpoOsieM, CBSI3aHHBIX C

XHUMHEMN.
Tema 6.2. Copepxxanue yyeOHOro MmarepuaJia 2 OK 01
Hccnenoanue cBoicTB | [IpakTHYeCKHE 3aHATHS 2* OK 04, JIP 2, 3,
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[IpoBeneHNe KAa4eCTBEHHBIX pEAKIUW, HCIOIB3YyEeMBIX [JIS pPAclo3HABaHUS OpPraHMYECKHX
BEIICCTB OTJICIBHBIX KJIACCOB MO (PYHKITMOHAJIHHBIM TPYIIaM: HAa MPHMEpPE aMUHOKHCIOT U
KapOOHOBBIX KHCIIOT, CIIUPTOB U (PEHOJIOB, allbJETUOB U KETOHOB. OmnucaHue HAOII01aeMbIX
SIBJICHUI Y COCTABJICHHE XUMUYECKUX PEAKIIMIA U/UIIH CXEM.

nucriepcHbix cucreM juist | 113 Ne28. IIpuroroienue pacreopon. UcciienoBanue IUCNEPCHBIX CHCTEM 2 4,6,7,8,9, 10,
WX WICHTH(PUKAIINH [IpuroroBneHue pacTBOPOB  3aJaHHOW  (MOJSPHOM)  KOHIEHTpamuu (C  MPaKTHKO- 13, JIP-KK 1, JIP-

OpPUEHTUPOBAHHBIMU BOIIPOCAMHM ), ONIPEEIEHUE CPEbl BOJHBIX PACTBOPOB. COII-1-3

[IpuroToBiaeHre W U3YYEHHUE CBOMCTB JUCIEPCHBIX CHUCTEM pa3HBIX BHUJIOB: CYCIICH3UH, OK 02

AMYJIbCUH, KOJUIOUAHOTO pacTBopa. CpaBHEHHE CBOICTB UCTUHHBIX M KOJUIOMJIHBIX PACTBOPOB,

BBISIBJICHHE OCHOBHBIX Pa3INuui MEXy HUMH.
[IpodeccnoHaIbLHO-OPHEHTHPOBAHHOE COJAEPKaAHHE (COAepPKaAaHHe PUKJIATHOIO0 MOYJIsA)
Pazgen 7. KauecTBeHHbIE peaklIMi O0OHAPYKeHUSI HEOPTAaHUYECKUX M OPraHUYeCKUX BellecTB 6 OK 01
Tema 7.1. O6napyxenue | Coaepkanue y4edGHOro Mmarepuaja OK 02
HCOPraHMHUCCKUX 17. OOHnapy:KeHHe HEOPraHMYeCKHX KATHOHOB M AHMOHOB, OPraHMYeCcKHX BellecTB OK ()07ng 73
KAaTHOHOB M AHHOHOB M | ¢ pjye L HBIX KJIACCOB ¢ HCIOJIB30BAHMEM KAUeCTBEHHDBIX PeaKIumii ’ .
OPTaHMHCCKUX BEIICCTB | KayecTReHHBIE XHMHYECKHE 6 4.6, 7,89, 10,

peakiuu, XapakTepHble [Uisi OOHapyXEHHS HEOPraHHMYECKUX 13. JIP-KK 1. JIP-

OTACIIBHBIX KJIACCOB C BELIECTB (KaTMOHOB U aHMOHOB). CocTaBlieHHE ypaBHEHUN peakuil 0OOHapyKeHHs] KaTHOHOB [— ' COH-l-é
HCHOME30BaHNCM . | VIrpynm u aHrOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOM (hopMax. OK 02
Ka9CCTBCHHBIX PCAKUMHI | peayipi oGHAPYKEHHS HEOPraHHUECKHX BEIIECTB B PEaTbHBIX 00BEKTaX OKPYKAIOIMIEH Cpebl.

KauecTBeHHBIE XMMUYECKUE PEAKIUU, XapaKTepHbIe AJsi OOHApPYKEHUS OTIENIBbHBIX KJIAcCOB

OpraHMYECKUX COEIMHEHUMN: (EHONOB, albJeruioB, Kpaxmanaa, YKCYCHOM KHCJIOTHI,

AMUHOKHCIIOT U Jp.

Jlenarypauust 6elKOB NPU HArpeBaHUM, IBETHBIE PEAKIIMH OEIKOB.

CocraBieHne KayeCTBEHHBIX peakluil OOHapy>KEeHHsl OPraHMYECKUX COEIMHEHHUH OTIEeNIbHBIX

KJIACCOB.

IIpakTH4eckue 3aHATHSA 4*

113 Ne29. AnannTnyeckue peakuuu kKatuonos I-VI rpynn 2

[TpoBeneHne KaueCTBEHHBIX pEaKLMH, MCIONb3YyEeMbIX AJsi OOHApyXeHUsI KaTHOHOB | rpymnmsl

(xamusi, HaTpHsl, Maruus, ammonus), I rpynnsr Ha npumepe G6apus, Il rpynnsl — cBunma, [V

TPYIIIBI — AITIOMUHUS,

V rpynnel — xkeneza (I u III), VI rpynnsl — Hukens. Onucanue HaOMIONAEMbIX SBICHUNA U

COCTABJICHUE XUMHYECKUX PEaKIIHil.

I3 Ne30. KavecTBeHHBII aHAIH3 OPraHUYeCKUX COCIHHEHMH MO (PYHKIHMOHAJIBLHBIM 2

rpynmnam
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Paznen 8. Xumusi B ObITY M IPOM3BOJACTBEHHOM AeSITEJIbHOCTH YeJIOBEKA

Tema 8.1.

Xumus B ObITY U
MIPOU3BOACTBEHHOMN
JIeATEIbHOCTH YeJI0OBEKa

I[IpakTnyeckue 3aHATHS

4*

113 Ne31. JkoJiornyeckasi 0€30MACHOCTb MOCJEACTBUIA OBLITOBOM M TNPOU3BOIACTBEHHOM
NAeSITeJIbHOCTH YeJI0OBEKAa, CBA3aHHASA C epepadoTKOi BellecTB

MOKWCK M aHAIM3 XUMHUYECKOW MH(GOpMALMU M3 Pa3IUYHBIX HCTOYHHMKOB (HayyHas U y4eOHO-
Hay4Has JIUTEpaTypa, CPeICTBa MACCOBOM nH(popManuu, cetb IHTEpHET U ApyTHe).

Keiicel (c yuetom Oymymiedi mpodeccHOHaNbHON AESITENIBHOCTH) Ha aHauu3 WHGOpMAIUU O
IIPOM3BOJICTBEHHOHN JIESITEIBHOCTH YEJIOBEKa, CBS3aHHON C mepepaboTKoW M MOIyYeHHEM
BEIIIECTB, a TAKXKE C IKOJIOTHUECKON 06€30MacHOCThIO

I13 Ne32. IlpencraB/ieHue pe3yabTATOB pellieHNs KelicoB (BBICTYIIEHHE C MPe3eHTalueil)

Paznen 9.1. UcciienoBanue U XMMUYeCKU aHAJIN3 00beKTOB OHochepbl

20

Tema 9.1. OcHOBBI
1ab0paTOPHOM MTPAKTUKHI
B IIPO()eCCHOHATIBHBIX
nabopaTopusax

Coaep:xxanue yueOHOro MaTepuaJia

HpaKTuquRue 3aHATHUSA

2*

113 Ne33. BoinosiHeHHe THMOBBIX PacyeToB, 00padoTKAa JAHHBIX, AHAJIU3 M OLIEHKA UX
JOCTOBEPHOCTH, MpeICTABJIEHHE Pe3yJbTATOB JIKCIEPUMEHTAa B pPa3IUyHOU Qopme Mo
TEMAaTUKE SKCIIEPUMEHTA. BBIXOJ MPOAYKTAa PEaKIMU, Macca HABECKH, OOBEM PaCTBOPUTEIIS;
BBIUMCJICHHE CPEJHET0 3HAYECHUS SKCIEPUMEHTANBHBIX HJaHHBIX, MOTPEIIHOCTH, TaOJHIIa,
rpaduk, OT4eT, JOKIaMd, IPEe3CHTALHS.

OcHoBbl 1ab0opaTopHOt pakTHKHU. JIabopaTopHas mocyaa U XUMUYECKUEe peakTHUBbl. OCHOBHBIC
nabopaTtopHbie omnepanuu. JlabopaTopHoe oOopynoBanue. TexHuka 0€30MaCHOCTH W TpaBUIIA
paboThl (OBECHHMSI) B JTAOOPATOPHH.

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3

Tema 9.2. Xumuueckuit
aHayu3 MpoO BOJBI

Conep:xxanue yueOHOro MaTepuasa

18. Xumuyeckuii anajau3 npod BoabI

Knaccugukarus npo® BOABI 1O BHIY M HA3HAYCHHIO, UCXOMAS M3 €€ XUMHYECKOTO COCTaBa.
OpraHonenTHyecKkue CBOMCTBAa (3amax, MPO3PAavyHOCTb, IIBETHOCTb, MYTHOCTb) BOJBI.
KucnoTHOCTh M menouHocTs BOABL. pH cpensr M1 MeTobl ee ornpeesneHus. JKecTKocTh BOAbI U
MeTobl ee ornpenesneHus. CyImHOCTh METOAa TUTPOBAHUS.

Bunpl )kecTKOCTH BOJIBI (BpeMEHHas M MOCTOsTHHAS). JKeCTKOCTh BO/IBI KaK MPUYHHA BBIMTAICHUS
0CaJIKOB MM 00pa30BaHUS COJNICOTIONKEHUN, UIMEIOLINX MECTO B OBITY U Ha IIPOU3BOJICTBE.
CoctaB coieli, BBI3BIBAIOMIUX JKECTKOCTH BOJABI. XHMHUYECKHE IPOIECCH], YCTpPaHSIONINE
KECTKOCTb BOJBl. YpaBHEHHs XHUMHMYECKMX peaKkIuil, WIUIIOCTPUPYIOMUX MPOIECCHI,
MIPOMCXOISIINE TTPH YCTPAHEHNUHN KECTKOCTH. Y CTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMU U
XUMHYeCKMMH criocoOamu. CrocoObl  yCcTpaHEHHUs TOCTOSHHOM kecTKocTH. CrocoOsl
BBIPAXKCHUS] KOHIIGHTPAIMU PacTBOPOB: MacCOBasi JIOJII PAaCTBOPEHHOTO BEIIECTBA, MOJISIpHAS U

OK 01, JIP 2, 3,
4,6,7,8,9, 10,
13, JIP-KK 1, JIP-
COI1-1-3
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MOJISITIbHAS. KOHLIEHTpauuu. TUTp pacteopa.

IIpakTHYeckue 3aHATHSA 2%
113 Ne34. OuncTka BOABI OT 3arpsi3HeHMidl. PeleHue NMpPakTHKO-OPHMEHTHPOBAHHBIX 2
TeopeTHYeCKHX 3aIaHMIl Ha pacueT KOHLEHTPAIMHA 3arpsa3HsIOIMX BEIIECTB U UX CPaBHEHHE C
npeaesbHO AomycTuMbIMU KoHIleHTparusamu (IT1K).
Hcnonb3oBanue METOAOB (QHIBTPOBAHHMSA M ACOPOIMM JJIsl OTHACNICHHUS 3arps3HEHUl B
uccienyemoit npobe Bojbl. BbIOOp MeTola OYMCTKH B 3aBHCHMOCTH OT BHJa 3arps3HEHHUS.
CpaBHeHne >(QQEKTHBHOCTH pPA3JIMYHBIX METOAOB OYHCTKH BOABI B Pa3HBIX YCJIOBUSAX (B
nabopaTtopuu, B JOMAIIHKUX U MOJEBBIX YCIOBUSX).
Tema 9.3. Xumnuecknii | Comep:kaHue yueOHOro MaTepuasa 4 OK 01, JIP 2, 3,
KOHTpPOJIb Ka4€CTBa 19. Xumuveckuii KOHTPOJb Ka4yecTBa MPOAYKTOB MUTAHUS 2 4,6,7,8,9,10,
IIPOAYKTOB IIMTaHHA KadecTBeHHBINT XMMUYECKHH COCTaB MPOAYKTOB NHTaHUS. BemecTBa, Qanbcupummpyomme 13, JIP-KK 1, JIP-
OPOAYKTHl THTAaHUS, W BEIIECTBA, 3arpsA3HAOIIME NPOAYKTH nuTanus. OnpeneneHue COII-1-3
3arps3HSIOMMX XUMHYECKHUX BEUIECTB B IPOJMYKTaxX MHUTAHUS, OIpPEICIICHUE BEIIECTB, HE
3asBJICHHBIX B COCTaBE MPOAYKTOB MTUTAHMUSI.
IIpakTHyeckue 3aHATHSA 2%
I13 Ne3S. HccaenoBanue mnpoayKTOB MNUTAHUS Ha HAJIWYUe YIJaeBoaoB. Pemenune 2
NMPaKTHKO-OPUEHTHPOBAHHBIX 32724
HccnenoBanne MOJOYHBIX NMPOAYKTOB Ha HajluuMe Kpaxmana. MccinepoBaHue NMpoayKTOB Ha
HaJINYMeE TIHOKO3BI.
Oprannyeckre W HEOPraHWYECKHE BEIIECTBA, BXOIAIIME B COCTaB TPOIYKTOB ITHTaHUS.
Omnpenenenue coctaBa OMI0J Ha COJAEpKaHME Makpo M MHUKpPOIJIEMEHTOB. M3yueHue
NpE/UIOKEHHBIX TperojaBareneM O0J Ha NpeaMeT XHMHUYECKOTrO COCTaBa, OINpeiesieHue
JI0JIe# OT CYTOYHOW HOPMBI MAaKpO U MUKPORJIEMEHTOB B YKa3aHHOM OJIt01€.
Tema 9.4. Xumudeckuii | Coaep:kaHue y4eOHOTo MaTepuaia 4
aHaJIN3 P00 TMOYBEI 20. XuMHYecKHuii aHAJIN3 P06 MOYBHI 2 OK 01, JIP 2, 3,
Knaccudukanus moyB 1O BUAY U Ha3HAUEHUIO, HCXOJS U3 XUMHUYECKOTO COCTaBa. 4,6,7,8,9, 10,
Unentuduxanus npoObl MOYBBI MO €€ XMMHYECKOMY COCTaBY, ONUCaHHE BO3MOXKHOCTEH ee 13, JIP-KK 1, JIP-
IIPUMEHEHHUS. COII-1-3

TpebGoBanusi K KayecTBY IOYBBI pa3MyHOro Ha3HaueHus. OmnucaHue ocoOeHHOCTeN
HUCIIOJB30BaHUA II0OYB B 3aBUCHMOCTH OT THIIOB, CIHOCOOBI YIydli€HHud KadyeCTBa IIOYB B
3aBUCHUMOCTH OT Ha3HAYEHHUS.

OO6nacTu UCTIONB30BaHUS OPraHMUECKUX y10OpPEHUH B 3aBUCUMOCTH OT Ka4€CTBEHHOI'O COCTABA.
OmnucaHue OpTraHUYCCKUX y,[[OGpQHHfI 1 UX TPUMCHCHHUC B 3aBUCHUMOCTHU OT COCTABA IMOYBLI U €C
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Pa3HOBHUIHOCTH.

OOnactn HazHavyeHUs (IPUMEHEHUs) MOYBbI, MCXOJS M3 KaYECTBEHHOI'O U KOJIMYECTBEHHOIO
cocraBa. AHaJIN3 HOPMATUBHON JOKYMEHTAILIUH.

Posp HEOpraHMyecKux BEIECTB B KAUECTBE MUHEPAJIbHBIX YI0OPEHHH, YIIydIuTeneil mouBskl.
Cocrasn MHHCPAJIBbHBIX y,[IOGpeHI/Iﬁ U UX NPUMCHCHUC B 3aBUCHUMOCTHU OT COCTaBa IIOYBBLI U €€
pasHOBUIHOCTU. B3auMoCBs3b cocTaBa y100peHUH U UX BIMSHHS Ha BEr€TaTUBHBIE CBOMCTBA U
IIJIOIOHOILICHUE PACTEHUMN.

IIpakTHYeckune 3aHATHA 2*

I13 Ne36. O0napy:keHHe HeOPraHMYeCKUX NpuMeceii B mpodax 2

HccnenoBanre XMMUYECKOIO COCTaBa IPOO MOYBHI.

[TpurotoBneHune MpoObI MOYBHI AJIsi UCCIETOBAHHS KUCIOTHOCTH/IIETIOYHOCTH, HEOPTaHUYECKUX

3arpsi3HeHuil. OOHapyKeHHe XJIOpUA- U CyiabhaT-uoHOB B mpode mnouBbl. CocraBieHHE

ypaBHEHHIA peakiuii oOHapyxeHusi. CpaBHEHHE TOJTYYCHHBIX IMOKa3areneld ¢ HOPMATUBHBIMU

(cipaBOYHBIMH) 3HAYCHUSIMH.
Tema 9.5. Copnepxxanue yueOHOro MmarepuaJia 6 OK 01, JIP 2, 3,
VccnenoBanne 00bCKTOB | [[pakTHYecKHe 3aHATHS 6* 4,6,7,8,9, 10,
Grochepsi 113 Ne37. UccnenoBanne mMpeAIoKEHHOT0 O0bEKTa HAa KHCJIOTHOCTb, IIEJOYHOCTD, 2 13, IP-KK 1, JIP-

XHMHYECKHUHl COCTAB COIl-1-3

Y4eOHO-ncCIeN0BATEIBCKHH POCKT B 00/1aCTH HCCJIe10BaHus 00beKTOB Onochepsl.

O0630p TeM y4eOHO-MCCIEeOBATEIbCKUX IPOEKTOB. AJTOPUTM  BBINIOJIHEHUS IPOEKTA.

Omnpenenenue mpobaeMbl UCCIEAOBaHUA. MeTOAbI MMOUCKa, aHaIu3a U 00paboTku HHGOpMAITUU

O MPOEKTE B Pa3IMYHBIX MCTOYHUKAX. 3arpsA3HUTEIN, MAaKpo- U MUKpodsieMeHThl. OOpaboTka

pe3yabTaToB uccaenoBaHus. OLeHKa KauecTBa UCCIeyeMOro 00beKTa, UCXO/ U3 PE3yIbTaTOB

XUMHYECKOTO aHaJIH3a.

I13 Ne38. BoinosiHeHUe MPoeKTA 2

O6ocHOBaHME aKTyaJlbHOCTH BBIOpaHHOM TeMbl. BhisiBIeHHe mpobiieMbl uccienoBaHus. Beidoop

00BEKTOB M METO/IOB HccienoBanus. [loctaHoBKa menet u 3aaa4d uccienoBanus. OnpeneneHue

npoayKTa uccnenoBanus. OnpeaesieHre dTarnoB U COCTABICHUE TIaHA UCCIICTOBAHMS.

IT3 Ne39. IlpeacraBiieHne  pe3yJbTATOB  BBINOJTHEHUS  Y4eOHO-HCCJIE0BATeNbCKHUX 2

NPOEKTOB (BBICTYIUIEHUE C MPE3EeHTaIUE).
IIpome:xkyTouHasi aTTecTANNS MO JUCHUIIMHE (IK3AMEH) 18 OK 01, JIP 2, 3,
Koncyabranumn Coaepxxanue yueOHOro MmaTepuaJia 12 4,6,7,8,9, 10,

1. Crpoenue BemecTBa 2 13, JIP-KK 1, JIP-
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XUMUYECKUE PEAKIIUU

CTpOCHI/IC 1 CBOMCTBA HEOPIraHNYCCKUX BEIICCTB

CtpoeHue u CBOMCTBAa OPraHMYECKHX BEIIECTB

Kunernueckne u TEPMOIMHAMHUYCCKUEC 3AKOHOMCPHOCTH MMPOTCKAHUA XUMHWYICCKUX peaKuHﬁ

o0 W

HccnenoBanue 1 XUMUYECKUN aHATN3 00bEKTOB OHochepbl

COII-1-3

IK3aMeH

DDINININININ

\ Bcero

136
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3. VCJIOBMS PEAJIM3ALIAN ITPOTPAMMBI OBIIEOBPA3OBATEJILHOM
TACIATITAHBI

3.1. TpeGoBaHusA K MUHMMAJIBLHOMY MAaTEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 1o

Peanuzamus  ydeOHOM muUCHMIUIMHBI TpeOyeT Haiuuusg y4yeOHOro KaOWHeTa

nabopaTopuu Mo XMMHUH.

OobopynoBanue y4eOHOro KaduHeTa, Ja0OPATOPUM

— PaGoune mecta o0yyarommxcst (CTONbI, CTYJIbs) — 110 KOJMYECTBY O0YYArOIINXCS;

— pabouee mecTo npenogaBarens — 1;

— jocka — 1 miT;

— KHIWKHBIN mkad — 1 mrT.;

— y4eOHO-MEeTOIMYeCcKast JINTEPaTypa Mo TUCIUTLIHHE

— HAOOPBI IAPOCTEP>KHEBBIX MOJIENIEH MOJIEKYI,

— MOJIETIN KPUCTAITNYECKUX PEHIETOK,

— KOJUIEKIIUU MPOCTHIX U CIOKHBIX BEIIECTB U/UIU KOJJICKIIUH TTOJTMMEPOB;

— KOJUJIEKITUS TOPHBIX TTOPOJ 1 MUHEPAJIOB,

— Tabnuna Meneneena,

— ¢ poBbIe 00pa30BaTEIIHLHBIE PECYPCHI.

— MEH3YpPKH,

— MUTIETKU-KANeIbHUIIBL,

— TEPMOMETPBHI,

— MHKPOCKOTI,

— IIyTbl,

— MpeIMETHBIE U IOKPOBHBIE CTEKIIA,

— IJIAHIIETHI JUIS KaIleIbHBIX PeaKIuii,

— ¢uibTpoBanbHAs Oymara,

— MPOMBIBAJIKH,

— CTEKJISIHHbIE TPOOHPKH,

— pEe3UHOBBIE POOKH,

— (ponapuxu,

— Ha0Op PEeaKTUBOB,

— CTEKJISIHHbIE MAJIOYKH,

— IITaTUBBI JUIs IPOOUPOK;

— MEpHbIe LWIMH]PSI,

— BOPOHKH CTEKJISTHHBIE,

— BOPOHKHU JenuTensHbie nuanHapuaeckue (50-100 mo),

— CTYIIKH C TIECTUKOM,

— (papdopoBble yamky,

— MUAHIETHI,

— (punbTpEI OyMakHbIE,

— Bara,

— Maps,

— YacOBBIE CTEKII,

— BJIEKTPOILIUTKH,

— J1abopaTOpHBIC MTATUBHI,

— CIIUPTOBBIE TOPEIIKH,

— CITUYKH,

— npuOOp AJIA MOJTydeHHs ra30B (WK IpoOupKa ¢ Ta300TBOIHOM TPyOKOit),

— JieprKaTeiu JUIsl MpoOUpOK,

— CKJISTHKU JIJIsl XpaHEHHsI PEaKTHBOB,

— pa3gaToyHbIe JIOTKH,
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— xumudeckue crtakansl (50, 100 u 200 mn);

— IITATENH;

— MHHILIETHI,

— CEKYHJIOMEpHI (TaiiMephl),

— MepHble Tpooupku (Ha 10—20 M)

— MepHBbIe KoJ0bI (25, 50, 100 u 200 M),

— Bo/sIHAs OaHs (MJIM TEPMOCTAT),

— CTEKJISIHHBIC MaJIOYKH;

— KOHWYeCKHEe KoJiobl 1t TutpoBanus (50 u 100 mo);

— MHJIUKATOPHBIE MOJOCKH I onpenenenus pH

— CTaHJapTHas WHAUKATOpHAs IIKAaJa;

— YHUBEPCAIbHBIN HHIUKATOP;

— nunietku Ha 1, 10, 50 mur (wm mo3atopel Ha 1, 5 1 10 M),

— OIOpEeTKH U1 TUTPOBAHUS,

— MenuuuHckue mmpuikl Ha 100—150 mu,

— 1abopaTopHbIC W/WIIH aHATUTHYECKUE BECHI,

— pH-meTpsl,

— CYIIWJIBHBIA IKad

B mnpormecce ocBoeHus mporpaMMbl Y4eOHON ITUCHUIUIUHBI «XHUMHUS» CTYIEHTHl HMEIOT
BO3MOXXHOCTh JIOCTyNa K SJCKTPOHHBIM Y4YeOHBIM MaTepuajaM [0 XHMHH, HWMCIOIIUMCS B
cBOOOAHOM J1ocTynie B cetd HHTepHeT (RJIEKTPOHHBIM KHHUTaM,  MPAaKTHKyMaM,  TeCTaM,
matepuanam EI'D u np.).

TexHuyeckue cpeacTBa 00yUeHHsI:

— HOYTOYK ¢ JinneH3uoHHbM [10 — 1 mT;

— TeneBu30p (9KpaH) — 1 mT.

3.2. UndopmannonHoe odecnevenne peaju3anum NporpamMmbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoreunblii Goun MHCTUTYyTa WMeeT medyaTHble U
DIIEKTPOHHBIE OOpa3oBaTeNnbHble U HMH(DOPMAIIMOHHBIE PECYpPChl, PEKOMEHIOBAHHBIE IS
HCIIOJIb30BaHuUsl B 00pa30BaTeIbHOM IIPOLIECCe, HE CTaplle MATH JIET C MOMEHTA U3/1aHus.

3.2.1. OcHOBHBbIE€ HCTOYHHUKH

1. Audunorenosa, WM. B. Xumust: y4eOHMK M TNPakTHUKYyM [  CpPEIHEro
npodeccronanbHoro oopazoBanus / . B. Aupunorenona, A. B. baokos, B. A. [Tonkos. — 2-¢ u3.,
ucnp. u jon. — Mocksa: WsnatensctBo IOpaiit, 2023. — 291 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osaextpoHHbd // OOpa3oBarenbHas
mardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. I'mmaka H. JI. OGmas xumusi: ydeOHoe mocobue / ['muuka H. JI. — Mocksa: KuoPyc,
2023. —752c.

3. I'muuka, H. JI. O6mas xumus B 2 T. Tom 1: yueOHUK 1S cpeaHero mpodheCCHOHATBLHOTO
obpazoBanus / H. JI. I'munaka ; mon pemakumeit B. A. IlomkoBa, A. B. babkosa. — 20-e wu3n.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 349 c. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-9672-2. — Tekcr: osaextpoHHblid // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512151

4. I'muuka, H. JI. O6mas xumus B 2 T. Tom 2: yueOHuk ans By3oB / H. JI. I'munka ; mox
penakmueit B. A. [TonkoBa, A. B. Badbkoa. — 20-e u3., mepepabd. u gom. — Mocksa: M3aaTenscTBo
KOpaiit, 2023. — 379 c. — (Bwicuiee obpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/512503

5. I'munka, H. JI. OOmas xumus. 3aauu U yIpaXHEHUs: y4eOHO-TIpaKTHUeCKoe mocodue
JU1sl cpeaHero npodeccuonanbHoro oopazosanust / H. JI. I'munka ; mox pemakmueit B. A. Tlonkoga,
A. B. babkoBa. — 14-e wu3a. — MockBa: WMsmarensctBo HOpaiit, 2023. — 236 c. —
(ITpodeccronansuoe obpazoBanme). — ISBN 978-5-534-09475-6. — TekcT: 3J€KTpOHHBIA //
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https://urait.ru/bcode/512503

O6pasoBarenbHas iathopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

3aiines, O. C. Xumus. JIabopaTopHblii MPaKTUKYM M COOPHHK 3a1a4: yueOHOe mocodue s
cpennero npodeccruonansHoro odpazopanust / O. C. 3aitneB. — MockBa: M3natensctBo FOpaiiT,
2023. — 202 c. —(ITpodeccuonansuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
snektponHsii // O6pasoBatensHast miardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/513541

7. Hukutuna, H. I'. OOmas u Heopranudeckass xumus B 2 4. Yacts 1. Teopernueckue
OCHOBBI: Y4eOHHMK U npakTukym g By3oB / H. I'. Hukutuna, B. U. I'peGenpkoBa. — 2-¢ u3m.,
nepepab. u gon. — Mocksa: M3narensctBo Opaiit, 2023. — 211 c¢. — (Briciiee obpa3zoBanue). —
ISBN 978-5-534-04785-1. — Tekcrt: anekTponnslii // OOpazoBatenbHas miatdopma KOpaitt [caiT].
— URL.: https://urait.ru/bcode/514851

8. Huxutuna, H. I'. O6mas u Heopranuyeckass xumus B 2 4. YacTh 2. XUMUS DJIEMEHTOB:
y4eOHUK U MPAKTUKYM Ui cpefaHero npodeccuonanbHoro oopazosanus / H. I'. Hukutuna, B. U.
I'peGenbkoBa. — 2-¢ u3a., nepepad. u gom. — Mocksa: M3natensctBo FOpaiit, 2023. — 322 ¢. —
(ITpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-03677-0. — TekcT: 37€KTpOHHBIH //
O6pasosarenbHas wiatdopma KOpaiir [caiit]. — URL: https://urait.ru/bcode/514850

9. Huxonbckuii, A. b. Xumusi: y4eOHUK ¥ MPAKTUKYM U CPEIHETO MPOQPECcCCHOHATHLHOTO
obpazoBanus / A. b. Huxonbsckuii, A. B. CyBopoB. — 2-¢ u3n., mepepab. u gom. — Mocksa:
WznatenserBo Opaiit, 2023. — 507 c. — (Ilpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekct: snexktpoHHbd // OOpazoBatenbHas miardpopma HOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513537

10. Xumusa: yueOHUK ansi cpenHero npodeccuoHanbHoro obpazosanus / 0. A. JleGenes,
I'. H. ®anees, A. M. T'omy6es, B. H. lllanoan ; mox o6mieid penakmueii I'. H. @aneeBa. — 2-e usm.,
nepepab. u nmon. — MockBa: UznmatensctBo IOpaiit, 2023. — 431 c.— (IlpodeccuonanbHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Texkct: snexTponHbiii // OOpa3oBarenbHas
wiatdopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513073 (nata obpamenus: 07.09.2023).

3.2.2. JlonoJIHUTEIbHbIE HCTOUYHHKH

11. Xumus. 3agagHuk: yueOHoe mocoOue i cpeiHero npodeccuoHaIbHOr0 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit ['. H. ®aneeBa. — Mocksa: UznatenscTBo FOpaiT,
2023. — 236 c. — (IlpodeccuonanbHoe oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
aneKTpoHHbBIH // O6pa3zoBarenbHas miardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513091

12. Tapmun, A. II. Xwumunueckue TepmuHbl. CroBapb. ydeOHoe mocoOue s BY30B /
A. II. T'apumun, B. B. MopkoBkuH. — 2-€ u3., ucp. u gon. — Mocksa: M3garensctBo FOpaiit, 2023.
— 452 c. — (Boicuiee oOpaszoBanue). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

13. Onmneitnuko, H. H. Xumuns. AaropuTmsl pemieHus 3ajJad U TeCTbl: yueOHOe mocobue
it cpenHero npodeccruonanbHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e usn.,
ucnp. u jon. — Mocksa: WsnatensctBo IOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpazoBanme). — ISBN 978-5-9916-9665-4. — Tekcr: osnexktpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

14. Pocun, . B. Xumwus. Y4eOHUK W 3aJa4HUK: JUISI CPEIHETO MPOQPECCHOHATHHOTO
obpazoBanus / U. B. Pocun, JI. /I. Tomuna, C. H. ConoBreB. — Mocksa: MU3narensctBo HOpaiit,
2023. — 420 c. — (IlpodeccuonansHoe obOpazopanme). — ISBN 978-5-9916-6011-2. — Tekcr:
aNeKTpoHHBIH // OOpa3oBarenbHas miardpopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022

15. Xumusd: yueOHUK Ui cpeqHero npodeccuonansHoro obpazosanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. I'ony6es, B. H. lllanoBan ; mox oO1ieit penakuueit I'. H. @aneesa. — 2-e u3.,
nepepad. u gom. — MockBa: M3matensctBo IOpaiit, 2023. — 431 c¢. — (Ilpodeccrnonansuoe
obOpazoBanmue). — ISBN 978-5-9916-7723-3. — Tekcr: osaextpoHHblid // OOpa3oBarenbHas
mwiatdopma Opaiit [caiit]. — URL: https://urait.ru/bcode/51307
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3.2.3 UnTepHeT-pecypchi:

16. Omummnuana «ITokopu BopoOwseBsl ropei». — URL: www. pvg. mk. ru

17. OOpazoBarenbHbIi caiiT s MKOIbHUKOB «Xumus». — URL: www. hemi. wallst

18. O6pa3zoBarenbHblIii caiiT ms mkonpHUKOB . — URL: www. alximikov

19. DnekrponHas 6ubnmoreka mo xumun. — URL: www. chem. msu. ru

20. UnrtepHer-uznanue aisa yuntenei «EctectBennbie Haykuy. — URL: www. enauki. ru

21. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

22. XKypuan «Xumus B mkoae». — URL: www. hvsh. ru

23. Kypnan «Xumus u xu3aby. — URL: www. hij. ru

24. DneKTpOHHBIN )ypHal « XuMukHu 1 xuMus». — URL: www. chemistry-chemists. com

25. Hay4yHO-TIONMYJISIpHBIA TIPOEKT «DJIEMEHTHl OONbINONW Haykm» ((PuU3HMKa, XHUMHS,
MaTeMaThKa, aCTPOHOMHS, HayKHd O >KU3HU, Hayku o 3emuie). HoBocTu Hayku, KHWTH, Hay4dHO-
HOIYJISIPHBIE CTaThbU, JIGKLIUH, SHIIUKJIOTICTUH.

26. Caiit Hay4HO-momyssipHOro kypHaia «llorenmman» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

27. CaliT  Hay4yHO-IOMYJSIpHOrO  KypHaina  «Xumusa u  xku3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

28. OtkpbITas 2JIEKTpOHHAss OuOnHOTeKa xumudeckoro moprana «Chemnety, comepkut
yueOHbIe U MH(DOPMAIMOHHBIC MATEPHUAbl ISl IIKOJHHUKOB U yduTelled. B Hell MOXKHO HailTh
y4eOHUKU 1O OOIIEH U HEeOPraHMUECKON XUMUU, OPraHUYECKOW XMUMHU, MYyJIbTUMEINaMaTePHUaIbl,
a TakkKe 3314l XUMHUYECKUX OJUMIIMA]] C PEIICHHUSMHU, 337a4l BCTYNHTEIBHBIX 3K3aMEHOB IS
abutypuenros. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

29. NudopmanuonHple  Marepuayibl 00  oymMmuangax:  MOCKOBCKOH — TOPOICKOWM,
Bcepoccuiickoii, MenneneeBckoid, MexayHapoaHoil. IlpuBeneHsl 3aiauum TEOPETUUECKUX H
OKCIEPUMEHTAIBHBIX TYPOB, OAPOOHBIE pemieHns, cucku u ¢ororpaduu nmodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

30. Cucrema [AHMCTAaHIIMOHHOTO OOy4YeHHUs, HamNpaBiCHHAs B TMEPBYI0 oOdYepenp Ha
MOJTrOTOBKY K OJUMIIMAJaM BCEX YPOBHEW — OT LIKOJBHBIX 10 MexayHapoaHoil. CaliT conepkut
OTPOMHOE KOJIMYECTBO 3ajad, CTPYNIIMPOBAHHBIX KaK MO TeMaM, TaK M mo onumnuanam. [lo Bcem
OCHOBHBIM pa3zieflaM XUMUU MPUBEAEH TEOPETHUECKUN MaTepuall U pa3o0paHbl PEIIeHUs] THITIOBBIX
3amad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

31. Iopran no HaHoTexHONOTrUsAM. OCHOBHas 1IeJIb — pa3BUTHE 00pa30BaHUS B 001acCTH
HAaHOTEXHOJIOTM W TOATOTOBKAa K WHTEpHET-OJIMMIHane 1o HaHoTtexHomorusiMm. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

32. Hapéxnas cnpaBouHas MHPOpMAIUS O XUMHUYECKHX IJIEMEHTaX M WX CBOWCTBax (Ha
anrmiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

33. Pycckos3pIuHBIH  CaWT O  CBOWMCTBaX  XWMHYeCKHX dnemeHToB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

34. Hexommepueckuii caliT OHJAWH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa3oBaTeNbHBIX KYpCOB M BHJCOJNEKIMH JUIS IIKOJBHUKOB, CTYACHTOB M yuuTeneil. EcTb
HecKoIpKOo KypcoB mo xumun. — URL:  http://gotourl.ru/4800 (https://www.cas.org/)

35. Caiir Chemical AbstractService — camplii aBTOPUTETHBII B MHUpPE XHMUHU
uH(OpPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

36. ITlopran mo opraHn4eckoll XuMuK Ha aHrimiickoM s3bike. — URL: http://www.xumuk.ru

37. CallT 0 XHMHUM: KJIacCHYECKHe YYECOHHWKH, CIPABOYHUKH, SHIIMKIIOTEINH, ITOHCK
OpraHMYECKUX ¥ HEOPraHWYeCKHX peaKIWii, CcocTaBleHUEe ypaBHeHHH peakuuit. — URL:
http://orgchemlab.com/
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4. KOHTPOJIb n OIIEHKA PE3YJIbTATOB OCBOEHMUA
OBIIIEOBPA30OBATEJIBHOM JUCHUILINHBI

KoHTpoub U OlIEHKA pe3yIbTaTOB O0YUEHUs OCYLIECTBIIAETCS IPENoAaBaTeleM B IIPOLEcce
NPOBEICHUS MIPAKTUYECKUX 3aHATUI U 1a00paTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BBHITIOJTHEHUS

00yJaromyMuUCs WHIANBHUIYaJIbHBIX 3aJaHUM, MPOEKTOB, HccienoBaHUU. Pe3ynbraTel 00y4eHus

OnpeaAcCIIsAr0T, 4TO 06yqafonmec;1 JOJIKHBI 3HATh, IOHUMATb U JCMOHCTPUPOBATH IO 3aBCPUHICHUHN

HN3YYCHUA TUCHUIIINHBI.

Jiis GpopmMupoBaHus, KOHTPOJISI M OLIEHKH PE3YyJIbTaTOB OCBOCHHS YUEOHOW TUCIUILIMHBI
UCIIONIb3YETCSl CUCTEMa OLEHOYHBIX MEPOIPUITHH, MpeacTaBisionias co00il KOMIUIEKC Y4eOHBIX
MEpPOMPUITHIA, COTJIACOBAHHBIX C pe3yJIbTaTaMu 00y4yeHus u chopmynupoBaHHbIX ¢ yueToM OI'OC
COO (mpeametnsbie pe3yibrarhl o aucuuruae) u GI'OC CIIO.

OO0wmas komnereHuus, Paznesn/Tema T oneHoYHBIX MepPONPUATHS
JINYHOCTHBIE
pe3yJbTaThl
OK 01 Tema 1.1-1.2 TECTUPOBAHUE
OK 02 Tema 2.1-2.2 orpoc
OK 04 Tema 3.1-3.3 pelIeHHE 3a1a4
OK 07 Tema 4.1-4.3 XUMHUYECKUIA TUKTAHT
Tema 5.1 3a/laHus Ha UCIIOIb30BaHHE XUMHUYECKON
Tema 6.1-6.2 CUMBOJIMKH U Ha3BaHUU COCTMHEHHI 1O
Tema 7.1 HOMEHKIAType
Tema 8.1 IPAKTUYECKUE 3a]IaHUSl.
Tema 9.1-9.5 PAKTUKO-OPUEHTUPOBAHHBIE TEOPETUUECKHE
3a/laHus
nabopaTopHas pabora
pelieHue kelic-3ananuii (PapmarieBTHYECKHe
OTXOJIbI KaK HOBasi SKOJIOrMYecKast mpooiiema.
[lepcrieKTHBEI KCIIOJIB30BAHUS MTOJIMMEPOB B
MEIUIUHCKON TPaKTUKE
HoBple MaTepuanbl B MEIUIIHHE.
JlekapcTBa Ha OCHOBE PACTUTENBHBIX
penaparoB)
JIP.2 OLICHKA COOCTBEHHOTO TPOJIBMKEHHS,
JIP.3 JMYHOCTHOI'O Pa3BUTHUS 00YyUaIOLIerocs;
JIP.4 OIIEHKa IMHAMUKH B OpraHu3aluu cOOCTBEHHOM
JIP.6 y4eOHOM  JEeSATEeNBbHOCTH 1O  pe3yibTaTam
JIP.7 CaMOOLICHKHM, CaMOaHaJu3a U KOPPEKLUU €€
JIP.8 pe3yJIbTaTOB,;
JIP.9 MPOsIBJICHUE BBICOKOTPO(EeCCHOHANBHOM
JIP.10 TPYAOBOM aKTUBHOCTH,;
JIP.13 ydacTUE B HCCIIEIOBATEIbCKOW U IPOEKTHOM
JIP-KK-1 pabore;
JIP-COII-1 KOHCTPYKTHBHOE B3aUMOJICHCTBUE B y4eOHOM
JIP-COII-2 KOJIJICKTUBE/OpUTae;
JIP-COII-3 JI€MOHCTpalMs  HaBBIKOB  MEXJIMYHOCTHOTO

JIeJIOBOTO OOIIEHHs, COIUAIEHOIO MMHUJIKA,
TOTOBHOCTH K OOIIEHHIO U B3aUMOJEHCTBUIO C




JIFOJIBMU CaMOTO Pa3HOTo cTaTyca, STHUYCCKOMH,
PEITUTHO3HON PUHAISKHOCTH u B
MHOT000Pa3HBIX 00CTOSATEIHCTBAX;
JIEMOHCTpAIlMs YMCHUH U HaBBIKOB Pa3yMHOI'O
IpHUPOaOITI0JIb30BaAHNA, HETCPIUMOTI'O
OTHOIICHHUS] K JCHCTBUSAM, MPUHOCSIIUM BpPE/
9KOJIOTHUH;

OTCYTCTBHE (DAKTOB TMPOSBICHHUS HICOJIOTUU

TEppOpU3Ma 51 JKCTpeMU3Ma cpenu
oOyyJaronuxcs,

OTCYTCTBHE COLMAIBHBIX KOH(IMKTOB Cpeau
o0yuaromuxcs, OCHOBaHHBIX Ha
MEKHALlMOHAJIbHOM, MEKPEIUTMO3HOM I10YBE
coOuroIeHHe HOPM u LIEHHOCTEN

o0pa3zoBaTeNbHONW OpraHu3alliy, ydacTue B
peanuzanuu BOCIIHTATEIbHBIX MIPOEKTOB
AHIIOO «KyOanckuit UHCTUTYT
po¢eCcCHOHATBHOTO 00pa30BaAHUSY;
coOJI0ICHHE HOPM U MPaBUJI Mpoliecca
00y4YeHHsI, OTBETCTBEHHOE M JJOOPOCOBECTHOE
OTHOINICHHE K CBOEMY OOYUEHHUIO U TPYILY
MIPENOJABATENECH.
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