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1. OBIIASI XAPAKTEPUCTHUKA PABOYEM ITPOI'PAMMBI
OBIIEOBPA30OBATEJIBHOM JUCHUILJINHBI OY]1.07 XUMMUS

1.1. MecTOo TUCHUIIMHBI B CTPYKTYPe OCHOBHOI NpodecCHOHATBHOMH 00pa30BaTeIbHOM

NMPOrpamMMbl

OO6meoOpa3oBaTenbHas  JUCHUILUIMHA «XHUMHs» U3ydaeTcs Ha 0a30BOM ypOBHE B
00111e00pa30BaTEIbHOM IHKJIE YYEOHOTrO IJIaHa OCHOBHOW MpodeCcCHOHAIBHON 00pa3oBaTEIbHOM
nporpammbel B cootBeTcTBUM ¢ PI'OC mno cnenumansHoctu 40.02.01 IlpaBo u opranuzanus
COLIMAJILHOTO 00eCcTIeYeHUsI.

[Tpu peanuzanun paboyeit mporpaMMel o0meoOpa3oBaTenbHON yueOHoU nuctuminabl OV J1.07
«XuMHS» MOTYT OBITh WCIOJB30BaHBI Pa3IMYHbIE OOpPA30BATEIBbHBIE TEXHOJIOTHH, B TOM YHCIIE
AJIEMEHTHI TUCTAHIIMOHHBIX 00Pa30BATEIbHBIX TEXHOJIOTUH, 3IEKTPOHHOTO O0YYCHHUS.

1.2. Heapb u niiaHupyemblie pe3yJibTAThl 0CBOEHUSI AU CUUIIIMHBI:

1.2.1. leanb 061e00pa3oBaTeIbLHON JUCHUTLIMHBI

@®opMuUpoBaHUE y CTYIEHTOB MPEJCTABICHUS O XMMHUYECKOW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa KaK OCHOBBI TPUHSATHS PEIICHUN B KHU3HCHHBIX W MPOU3BOJCTBECHHBIX
CUTYaIlUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOJIHON Cpee.

3amaun JUCHUTIIINHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX TMPOIECCOB U
ABJICHUM B OKpYXalolled cpene, LEJIOCTHOM HAayYyHOM KAPTUHBI MHpPA, B3aUMOCBA3U H
B3aMMO33aBHCHUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBIATH (POPMYJIBI HEOPTaHWYECKUX W OPraHUYECKHUX BEIECTB,
YpaBHEHUS XHUMHUECKHUX pEaKUUl, OOBICHATH HUX CMBICI, HMHTEPHPETUPOBATH PE3yIbTaThl
XUMHYECKHIX IKCTIEPUMEHTOB,

3) chopmupoBaTh HABBIKM TMPOBEACHUS MPOCTEUIINX XUMHUYECKUX IKCHEPUMEHTAIbHBIX
UCCJIEIOBaHUM ¢ COOJII0/IEHNEM NpaBUil 0€30IacHOr0 OOpalleHusl ¢ BELIeCTBaMH U JIaOOpaTOPHBIM
o0opynoBaHuEM;

4) pa3BUTH yMEHHs HCIOJIB30BaTh MHPOPMALUI0 XUMHYECKOTO XapakTepa W3 Pa3InIHBIX
HUCTOYHUKOB;

5) chopMupoBaTh YMEHHSI IPOTHO3UPOBATH MOCIEACTBUS CBOEH AEATEIbHOCTU U XUMUYECKUX
MPUPOIHBIX, OBITOBBIX U IPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHpOBaTh MOHUMAHKUE 3HAYUMOCTH JOCTHIKCHUH XUMHYECKOW HAYKH W TEXHOJIOTUH
JUIS Pa3BUTHS COLMANIBHON U MPOU3BOCTBEHHOMU cep.

1.2.2. Ilnanupyembie pe3yabTaTbl 0CBOEHHS 00111€00pa30BaATEIbHOM TUCUMILUIUHBI B
coorBeTcTBHM ¢ PT'OC CIIO u Ha ocHoBe PI'OC COO. Ocoboe 3HaUCHHNE JUCIUTUINHA
uMeeT pu (OPMUPOBAHUHN U PA3BUTHH OOIIUX KOMITCTCHITHHA



Kon n

Ilnanupyemble pe3yJbTaThl OCBOCHUSI M CIUIITTHHBI

HaMMeHOBaHHe
(popMupyembIxX OGume’- JIMcHMIIHHAPHbIE
KOMIIEeTeHI[H I
OK 01. B yacTu Tpy10BOr0 BOCHUTAHUS: - BJIaJICTh CUCTEMON XUMHYCCKHUX 3HAHWH, KOTOpas BKIOYACT: OCHOBOIIOJIATAFOIINE
Bri6upats - TOTOBHOCTH K TPYAy, OCO3HAHHE IIEHHOCTH | MOHATHS (XMMHYCCKHUH 3JIEMCHT, aToOM, 3JIEKTpOHHas 000J0YKa aToma, s-, p-, d-
CII0COOBI MacTepCcTBa, TPYIOTI00HE; 3JIEKTPOHHBIE opOuTanmm aTOMOB, HOH, MOJIEKYIIa, BaJIEHTHOCTD,
pelieHus 3a1a4 - TOTOBHOCTH K AKTHBHOM JIEATEILHOCTH | AJIEKTPOOTPUIIATEIILHOCTh, CTEIICHb OKHUCIICHUS, XWMHU4YECKas CBSI3b, MOIJIb,
mpo(ecCHOHaNh | TEXHOJIOTUYECKOW W COLMANBbHON HANpaBIEHHOCTH, | MOJISIPHAs Macca, MOJLIPHBIM OO0BEM, YIJIEPOAHBINH CKeneT, (yHKIHOHAIbHAS
HOU CIOCOOHOCTh ~ MHHWIIMMPOBATh,  IUIAHWPOBAaTh W | TPYMIA, paaudkal, W30MEpHs, W30MEphl, TOMOJOTHYECKHA pPsA, TOMOJOTH,
JEATEIHbHOCTH CaMOCTOSITEILHO BBIMOJIHATE TAKYHO JICATEILHOCT; YIJICBOJIOPONBI, KHUCIOPOA- U a30TCOACPXKAIINE COCAMHCHUS, OHOJOTHUYCCKU
MPUMEHUTENIBHO | - UHTEPEC K Pa3IMYHBIM chepaM NpoPecCHOHAIBLHON | aKTUBHBIC BEIleCTBa (YIJICBOIbI, XKUPHI, OCIKH), MOHOMED, MOJUMED, CTPYKTYPHOE
K pa3IndHBIM JIEATEIIBHOCTH, 3BEHO, BBICOKOMOJIEKYIIIPHBIE COEAMHEHUS, KPUCTAJUIMYECKas pPEeIIeTKa, THIIBI
KOHTEKCTaM OBiaageHue YHHBEpPCAJIbHBIMH Y4eOHBIMHU | XUMHUECKUX peakiui (OKHCITUTETLHO-BOCCTAHOBUTEIIbHBIE, 9K30-U
NMO3HABATEJILHBIMH HeHCTBHSAIMH: SHJOTEPMUYECKHE, pEaKIMd HOHHOrO oOMeHa), pPacTBOP, SJICKTPOJIUTHI,

a) 0a30Bble JJOrHYecKHe AeiicTBHS .
- CaMOCTOATENBHO (hOPMYINPOBATh U aKTYyaJIM3UPOBATH
po0JieMy, pacCMaTPHUBATh €€ BCECTOPOHHE;

- YCTaHaBJINBATb CyHICCTBCHHBIﬁ IIPU3HAK )5010%0
OCHOBaHMS JUIS CpaBHEHHs, KJIACCUPHUKALUK U
0000111eHHST;

- ONpemeNaTh [edd  JEATENBHOCTH,  3a/1aBaTh

napaMeTpbl U KPUTEPUU UX TOCTHXKECHHUSI,
- BBIBIATH 3aKOHOMEPHOCTH M IPOTUBOPEYUS B
paCCManI/IBaeMBIX SIBJICHUAX

- BHOCHUTb KOPPEKTUBBI B JESITEIbHOCTh, OLEHUBATH
COOTBETCTBHE PE3YyJIbTATOB LIENSM, OLEHUBAaTh PHUCKHU
MOCJEICTBUHN IEATCILHOCTH;

- paSBI/IBaTB eraTI/IBHOG MBIIIJIICHUC HpI/I peHIeHI/II/I
KU3HEHHBIX MTPOOIIEM

0) 0a30BbIE HCCIEN0BATEIbCKHE IeHCTBUSA:

HEDJIEKTPOIUTHI, DIIEKTPOJIUTAYECKAS AUCCOIHANNS, OKUCIUTENh, BOCCTAHOBUTEID,
CKOPOCTh XWMHUYECKOH peaKInd, XUMHUYECKOE PABHOBECHE), TEOPUH H 3aKOHBI
(Teopuss XUMHUYECKOTO CTpOEHUS opraHudeckux BemectB A.M. bytneposa, Teopus
3JIEKTPOJIUTUYECKON JMccouuanuu, nepuoanyeckuit 3akod J[.M. Menneneesa,
3aKOH COXPaHEHUS MaccChl), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUI SI3BIK XUMUH,
(dakTojornyeckue CBEJCHUS O CBOWCTBAaX, COCTaBe, MOJYYECHHH M OE30MaCHOM
HMCHOJb30BAHUN BaXKHEHIIIMX HCOPraHUYCCKUX W OPraHnv4eCKUX BEIIECCTB B 6LITy u
MIPAKTHUYECKOH JIeATEIbHOCTH Y€JI0BEKa,

- YMETh BBISBIATH XapaKTepHbIE MPHU3HAKH U B3aWMOCBS3b W3YYCHHBIX ITOHITHHA,
NOPUMCHATL COOTBETCTBYIOIUC IIOHATUA IIPpU OIMCAHWU CTPOCHHUA U CBOIICTB
HEOPTaHWYECKUX M OPraHMYeCKHUX BEIIECTB W WX TNPEBpallleHUl; BBIBIATH
B3aMIMOCBSI3pb XMMUYECKUX 3HAHWA C MOHATHAMH W TIPEACTABICHUSIMH APYTHX
€CTCCTBCHHOHAYYHBIX ITPEAMETOB;

- YMCTb UCIIOJIb30BaTh HAMMCHOBAHUA XUMHUYCCKUX COGI[I/IHGHI/Iﬁ MCKAYHApPOIAHOI'O
COI03a TEOPETHUYECKON U MPUKIAJHON XUMHUM U TPUBUAJIbHBIE HA3BAHUS BAXKHEUILIUX
BellecTB (ITUIICH, alleTHJICH, TIUIEepHH, (eHoI, GopMalibIern]l, YKCyCHasl KUCIIOTa,

1 . .
YKa3bpIBaroTCA IMYHOCTHBIE U MeTanpeaMeTHsie pe3ynsTaTel n3 @I'OC COO (B mocnenueit pegakmmu ot 12.08.2022) B oTriaroiasHO# Gopme, Gop MupyeMbIe
0011e00pa30BaTEIEHON AUCITUTLTHHON

I[I/ICIII/IHJ'H/IHapHHe (HpeﬂMeTHLIC) PE3yJIbTAaThl YKa3bIBAOTCA B COOTBETCTBUU C MeTO,HHKOfI npenoaaBaHus JUCHUITIINHBI




- BJAJCTh HAaBBIKAMHU YYE€OHO-UCCIIEIOBATEIBCKON H
MPOCKTHON JIeATENHbHOCTH, HABBIKAMH pa3peIICHUs
po0em;

- BBIBJSITH NPUYUHHO-CICACTBCHHBIC CBS3M U
aKTyaJIU3upOBaTh 3ajJlady, BBIJIBUIaTh THIIOTE3Y ee
pellieHus, HaXOJUTh apryMEHTHI JJIsl JIOKAa3aTelnbCTBa
CBOMX YTBEPIKJICHUH, 337aBaTh MapaMeTPbl U KPUTEPUN

pelieHus;
- aHAJM3UPOBATh MOJIYUYECHHBIE B XOJ€ PEIICHUS 3a7a4u
pe3yibTaThl, KPUTHYIECKU OLICHUBATh ux
JIOCTOBEPHOCTb, MPOTHO3UPOBATh W3MEHEHHE B HOBBIX
YCIIOBHSX;

- YMeTh TEPEHOCHTh 3HAHUS B IIO3HABATEIBHYIO H
MPAaKTUIECKYI0 001aCTH KU3HECATEIbHOCTH;
- YMETb HHTETPUPOBATH  3HAHUSI U3

MpeIMETHBIX 00JIacTel;

- BBIIBUTATh HOBBIE WJIEH, NpEJIaraTb OpUTHHAIBHBIC
TOJAXObI U PELICHUS;

- CIIOCOOHOCTP WX MCIOJIB30BAaHMS B TO3HABATEIEHON 1
COIMAIEHOM MTPAKTHKE

pa3HbIX

[JIMIWH, YTapHBIM ra3, YriIeKUCIbli ras, aMMHak, ramieHas H3BECTh, HeralieHas
W3BECTb, MHUTHEBAasg CONA W JPYTUX), COCTaBIATH (DOPMYIIBI HEOPTaHWYECKUX W
OpPTaHWYECKUX BEIIECTB, YPABHEHUS] XMMHUYECKAX PEAKIIHiA, OOBIACHATH UX CMBICI;
MOATBEPKIATh XapaKTepHbIe XMMHUECKHE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMU
SKCIEPUMEHTAMHU U 3aMUCAMH YPABHEHUN XUMUUYECKUX PEAKIIUM;

- yYMeTh YCTaHABIMBATh MPHHAUIEKHOCTh W3YYEHHBIX HEOPTaHUYECKHX |
OpraHUYECKUX BELIECTB K OMNPEICICHHBIM KjlaccaM M TpynnaMm COCAMHEHHM,
XapakTEepU30BaTh MX COCTaB U BaXHCHIIME CBOWCTBA;, OMPEACNATH BHJIBI
XUMHYECKUX CBsi3el (KOBaJleHTHasl, MOHHAs, MeTaJUIn4ecKasi, BOJOPOIHAs), THUIIBI
KPUCTAIUTMYECKUX PEIIETOK BEIECTB; KIACCUPHUIIPOBATh XUMHUECKHE PEAKIINH;

- chopMupOBaTH MPEJCTaBIICHUS: 0 XUMHYECKOH COCTaBIISIFOLLIEN
€CTEeCTBEHHOHAYYHOH KapTHHBI MHUPA, PO XMMHU B ITO3HAHUY SBICHUH MPHUPOIBL,
B (opMHpOBaHMM MBINUIEHUS W KyIbTYpPHl JHYHOCTH, €€ (QYHKINOHAIHLHOU
T'paMOTHOCTH, H€O6XOILI/IMOI71 IJId pCHICHUA MPAKTUYCCKUX 3aJa4 U 3KOJOTHYCCKU
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JI0POBBIO M IIPUPOAHOM CPEE;

- yMeTh MPOBOAWUTH pacyeThl IO XUMHUYECKHM (OpMyliaM H ypaBHEHUSIM
XUMHYECKUX peaxiuit c HCIIONIb30BaHUEM (mznueckux BEJIMYUH,
XapaKTepU3YIOUIMX BEHIECTBA C KOJIUYECTBCHHOW CTOPOHBL: Macchl, 00beMa
(HOpMarbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOIB30BAaTh CHCTEMHBIE
XUMHYECKAE 3HAaHUS I8 TPHHATUS pPEmIeHWHd B KOHKPETHBIX JKH3HEHHBIX
CUTyaluAX, CBA3AaHHBIX C BEIICCTBAMU U UX IPUMECHCHUEM

OK 02.
Hcnonb3oBaTh
COBpPEMEHHBIE
cpencrtsa
MIONCKa, aHAJIN3a
u
WHTEPIpETAIUH
WHPOPMAIIUH U
WHPOPMALTHOHH
bI€ TEXHOJIOTHU
JUTSL BBITIOJTHEHUS
3aj1a4
npodeccuoHanb
HOI
JeSITeNbHOCTH

B 001acTH 1I€HHOCTH HAYYHOT'0 MO3HAHUSL:

- c(hopMHUPOBaHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HayKH M OOIECTBEHHOW MPAaKTHKH, OCHOBAHHOTO Ha
Maiore  KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTa B MOJUKYJIbTYPHOM MHUPE;

- COBEpPIICHCTBOBAHUE $3BIKOBOM W YHUTATEIbCKOU
KyJbTYpbl KakK CpEJCTBa B3aUMOJICUCTBUA MEKIY
JIFOABMH U MMO3HAHUA MUPA;

- OCO3HaHME [EHHOCTH HAYYHOH [1€ATENbHOCTH,
TOTOBHOCTh OCYIIIECTBIISITH MIPOEKTHYIO u
HCCIIEIOBATENBCKYIO AESITEIbHOCTh WHAMBHUIYAIBHO H
B TpYIIIIE;

Osaagenue YHHBepCaIbHbIMH y4eOHbIMU

NM03HABATEIbHbIMH AefiCTBUSAIMM:
B) padoTa ¢ HHpopManmeii:

- YMeTh IUTAHMPOBATh M BBINOJHATH XUMUYECKUNU IKCIEPUMEHT (IIPEBpaIICHUS
OpraHWYECKUX BEUIECTB IpPU HArpeBaHUHU, IMOIYYEHUE ITHICHA U HU3YyYEHUE €ro
CBOMCTB, KAUECTBEHHBIE PEAKLUMU Ha aJbACTHUIbI, KpaxMmaj, YKCYCHYIO KHUCIOTY;
JieHaTypaiys OCJIKOB NpH HarpeBaHUM, LBETHBIC PEAKIMH OCJIKOB; IPOBOIMTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsITh CPeqy BOJIHBIX PACTBOPOB, KaYeCTBEHHBIC
peaknuu Ha cyibdar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATHOH aMMOHHS; PElIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramnsl") B
COOTBETCTBHH C ITPABHJIAMHU TEXHUKH O€30MACHOCTHU MPU OOPAIEHUH C BEIIECTBAMHU
u 1a00opaTOpHBIM O0OpYyIOBaHHEM; TMPEACTABISATh PE3yJIbTaThl XHMHUYECKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyTuPOBaTh BHIBOJBI HA OCHOBE dTUX PE3YIHTATOB;

- YMETh aHAJIM3UPOBATH XUMHYECKYI0 WH(GOpPMAIIMIO, MOIYYaeMYyH) U3 Pa3HBIX
HCTOYHHUKOB (CPEJICTB MacCOBOM WH(pOpMAIUH, ceTh MIHTEpHET U ipyrue);

- BIQJCTh OCHOBHBIMH METOJAMH HAyYHOTO ITO3HAHUS BEIIECTB M XUMHYECKHUX
sIBIICHUH (HAOIt0IeHNEe, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIMPOBAHUE);

- yMeTh MPOBOJWUTH pAacyeThl IO XUMUYECKHM (OpMyJlaM | ypaBHEHUSIM
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- BIaJETh HABBIKAMH TMOJYyYEHHUS HHDOpMAIMH U3
HUCTOYHUKOB  Pa3HBIX  THIIOB,  CAMOCTOSITEIHLHO
OCYIIECTBISITh TOWCK, aHaJIM3, CHUCTEMATH3ALHUIO U
HHTEPIPETAINI0 HHPOPMAIIUK PA3TUYHBIX BHJOB H
(hopM npenCcTaBICHUS;

- CO3[1aBaTh TEKCTHI B Pa3IUYHBIX (hOpMaATax C yIeTOM
HazHaueHWs HWH(GOpPMAIMM | IICJICBONH ayJAUTOPHH,
BBIOMpAs ONTUMAILHYIO (GOpPMY TPEACTABICHUS WU

BU3YyallU3alIHY;
- OLICHUBATb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WHPOpPMALIUK, €€ COOTBETCTBHE NPAaBOBBIM H

MOPAJIBHO-3THYECKUM HOPMaM;
- HCHOJNB30BAaTh CPENICTBA
KOMMYHUKAIIUOHHBIX TEXHOJIOTUH B peuiCHUN
KOIHUTHUBHBIX, KOMMYHHUKATHBHBIX )41
OpPTraHM3AIMOHHBIX 3a/1a4 ¢ COOMIOZCHNEM TPeOOBaHUN
OPrOHOMHUKH, TEXHHKH O€30MaCHOCTH, THUTHECHHI,
pecypcocOepekeHus, TPaBOBBIX M STHYECKHX HOPM,
HOPM MH(POPMAITIOHHON 0€30TIaCHOCTH;

- BJIaJIETh HaBBIKAMU PACIIO3HABAHUS U 3aUTHI
nHpOopMaIuK, HHGOPMAIIMOHHOW OE30MaCHOCTH
JINYHOCTH,

WH()OPMAIMOHHBIX U

XUMUYECKUX peakuuii c KCIIOJIb30BAaHUEM (uznyecKux BEJINYHH,
XapaKTepU3yIOIINX BEIIECTBA C KOJIMYECTBEHHONH CTOPOHBI: MAacChl, OO0BeMa
(HOpMarnbHBIE YCIIOBHS) Ta30B, KOJMYECTBA BEIIECTBA; HCIIOJIB30BAaTh CHCTEMHBIE
XUMHUYCCKUE 3HAHUS U1 TPHHATUS PEIICHUH B KOHKPETHBIX KHU3HCHHBIX
CUTYaIIMsIX, CBA3aHHBIX C BEIIECTBAMU U X IPUMECHECHHEM

OK 04.

D¢ dexTuBHO
B3aMMO/IEHICTBOB
aTh 1 paboTaTth B
KOJUICKTHBE H
KOMaH/Ie

- TOTOBHOCTh K CaMOPa3BHUTHIO, CAMOCTOSITEILHOCTH U
CaMOOTpEICIICHUIO;

-OBJIaJICHUE HABbIKAMHM Y4eOHO-HUCCIICIOBATEIIBCKOM,
MIPOEKTHOM U COLMANBHOM JIeSATEIIbHOCTH;

OBaanenue YHHBepPCaJIbHBIMH
KOMMYHUKATUBHBIMHU JIeiiCTBUSIMU:

0) coBMecTHasl 1eATeJILHOCTh.

- NOHMMAaTb M  HCIOIb30BaTh  IPEUMYIIECTBA
KOMaHHOHN M WHAWBHYaJTbHON PabOTHI,
- TI[PHUHUMATH LEJU COBMECTHOM JIE€ATEIBHOCTH,

OpraHU30BbIBATh M KOOPIMHUPOBATH NEUCTBUA IO €€
JIOCTHIXKEHHUIO: COCTaBIISITh mia” JIECTBHH,
pacrpenensiTh poJiM ¢ Y4EeTOM MHEHUN YYaCTHHUKOB
00CYyKIaTh Pe3yabTaThl COBMECTHOM paOOTHI;

- KOOPJWHUPOBATh W BBITIOJTHATH PabOTy B YCIOBHSIX

- YMeTh IUIAHUPOBAaTh W BHIMONHATH XUMHUYECKHHM JKCIEpUMEHT (TIpeBpalneHus
OpPTaHMYECKUX BEIIECTB NPU HArpeBaHWH, IMOJNydeHHE JTWIIEHA W W3YYeHHE ero
CBOMCTB, KaueCTBCHHBIEC PEAKIIMH HA aJbJCTHUIBI, KpaxMmaj, YKCYCHYIO KHCIOTY;
JIeHatypanus OeNKOB TpH HarpeBaHWM, [BETHBIC PEAKIMH OEJIKOB; IPOBOIWTH
peaknuu MOHHOTO OOMEHa, OIpPENeNsTh CPeqy BOJIHBIX PAaCTBOPOB, KaYECTBEHHBIC
peakiuu Ha Cyjb(ar-, KapOOHAT- U XJIOPHUI-aHHOHBI, HA KATUOH aMMOHHS; PEIIaTh
SKCIIepUMEHTaIbHBIE 3amaun 1o Temam "Metammel" u  "Hemeramns") B
COOTBETCTBHH C MTPABHJIAMHU TEXHUKU OE€30MMACHOCTHU MPH OOPAIICHUH C BEIIECTBAMU
u JabopaTOpHBEIM OOOpPYIOBaHWEM; IMPEACTABIATH PE3YIbTATHl XUMHUYCCKOTO
JKCIIEpHMEHTa B (OpMe 3amicCH YPaBHEHWH COOTBETCTBYIOIIMX pEaKIUd U
(hopMyITMpOBaThH BHIBOJIBI HA OCHOBE 3THX PE3YJITATOB




pCaNIbHOTO, BHUPTYAIBHOTO H  KOMOMHHPOBAHHOTO
B3aMOICHCTBHSI;

- OCYIIECTBIIATh  TMO3WUTHBHOE  CTPAaTETHUYECKOE
MOBEJICHUE B PA3NIMYHBIX CHUTYAIUAX, MPOSBISATH

TBOPYECTBO U BOOOpaKCHUE, ObITh HHUITMATUBHBIM
OBjageHde YHUBEPCAJbLHBIMH  PeTryJsTHBHBIMU
JEeHCTBUSAAMHA:

) NIpUHSTHE cedsl U IPYruX JIIO/Ieii:

- MPUHUMATh MOTHBBI U apTYMEHTHI JIPYTHX JIIOIEH TIpr
aHaIM3e Pe3yIbTaTOB ACATEIbHOCTH;

- OpU3HaBaTh CBOE MPAaBO W MPaBO JAPYTUX JIOJEH Ha
OIIIMOKHU;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHP C MTO3UIIH
JPYTOTO YEJIOBEKA;

OK 07.
CopeiicTBOBaTh
COXPaHEHUIO
OKpy>Karolen
CpPeIbl,
pecypcocoepexe
HUIO, IPUMEHSTh
3HaHUS 00
W3MEHEHUHN
KJIUMaTa,
MIPUHIIATIBI
OepexXITNBOTO
MTPOM3BOJICTBA,

3 HEKTHBHO
JIEWCTBOBATH B
Ype3BBIYAHBIX
CUTYyaIHsIX

B o6s1acTH 3K0/10rN4YeCKOro0 BOCIUTAHMSA:

- c(hOpMHPOBAHHOCTh  OKOJIIOTUYECKOW  KYIBTYpPHI,
[IOHUMAHUE  BIMSHUS  COLUUATIbHO-3KOHOMHYECKUX
MPOLECCOB Ha COCTOSIHUE MPUPOJHOW U COLUAIBHOU
cpensl, OCO3HaHUE rI00aLHOTO XapakTepa
AKOJIOTHYECKUX TIPOOIIEM;

- IUIAHUPOBaHWE U OCYUIECTBJICHHE JIEUCTBUN B
OKpYXKarollled Cpele Ha OCHOBE 3HaHUS LeNel
YCTOMUYMBOIO Pa3BUTHSI YEIOBEUECTRA;

AKTHUBHOE HEMPUSITHE NCUCTBUM, NPUHOCAIIUX BpPE.
OKpY>Kalolllel cpesie;

- YMEHHME  IPOrHO3UPOBATH
SKOJOTUYECKUE  MOCIEACTBUS
JIEMCTBUM, IPEIOTBPAILATD UX;

- paclUIMpEeHUE ONbITa JEATEIIBHOCTH 3KOJIOTMYECKOU
HaIpaBJICHHOCTH;

- OBJIaJIEHUE HAaBBIKaMH y4eOHO-HCCIIeI0BATEIbCKOM,
MPOEKTHON M COLIMAIIBHOM JIESITeIbHOCTH;

H66HaFOHpI/I${THLIe
OpeaANTPUHUMACMBbBIX

- chopMupOBaTH MIPEJCTaBIICHUS: 0 XUMHYECKOH COCTaBIISIFOLLIEN
€CTECTBEHHOHAYYHOUH KapTHHBI MHUPA, POJH XMMHU B TTO3HAHUY SBICHUH TMPHUPOIBL,
B (opMHpOBaHWM MBIIUIEHUS W KYyIBTYPHl JHYHOCTH, €€ (PYHKIMOHATHHOU
T'paMOTHOCTH, HGO6XOILPIMOI7[ AJId pCHICHUA MNPAKTUYCCKUX 3aJad U 3KOJOTHYCCKH
000CHOBAaHHOTO OTHOIIECHHS K CBOEMY 3JJOPOBBIO M IIPUPOAHOM CPEE;

- YMeTh COOII0OaTh TIPaBHUiIa YKOJIOTHIECKH I1eJIeCO00pa3HOTO TIOBEEHMSI B OBITY U
TPYIOBOM AEATEIHHOCTH B IEJISIX COXPAHEHHS CBOETO 370POBBS M OKPYXKAIOIICH
MPUPOJHOM CpENbl; YUUTHIBATH OIACHOCTH BO3JEHCTBHS HA JKMBBIE OpPraHU3MBbI
OTIpEIeTICHHBIX BEIIECTB, MMOHUMAas CMBICI TIOKa3aTeis IMpeneibHON IOIMyCTHMOMN
KOHIIEHTPAITUH




2. CTPYKTYPA U COAEPX KAHUE OBIIEOBPA3OBATEJIBHOM JUCIIUILINHBI

2.1. O6beM yueOHOI TUCHUNJIMHBI U BH/IbI Y4e0HOM padoThI

Bun yueOHoi padboThI Oo0bem
4acoB

O0beM 00pa3oBaTeIbHON MPOrpaMMBbI AU CHIUTITTHHBI 108
BT. U.
OCHOBHOe cojIep:KaHue 66
BT. U.
TEOPETUIECKOe 00ydeHne 30
MIPAKTUYECKHE 3aHATHS 24
71a00paTOPHBIE 3aHATHS 12
IIpodeccnoHaTbHO-OPHUEHTHPOBAHHOE CO/leP:KaHMe (COdep:KaHue 6
MPUKJIAJTHOT0 MOYJIfA)
BT. U.
TEOpETUYECKOe 00yueHue 2
IIPaKTHIECCKHUE 3aHATUS 4
Camocmosmenvrasn paboma 36
IIpome:xkyTouHas arTecTanus (3a4er) 2
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2.2. TemaTHYeCcKHH NJIAH U coJep:KaHUe YUeOHOH THCIMILITHHBI

HaumenoBanue Conep:kanue y4eOHOTro MaTepuaa(0CHOBHOE M NMPO(decCHOHATILHO-OPHUEHTHPOBAHHOE), O0beM | dopmupyembl
pa3eyioB H TEM JadopaTopHble U NPAKTHYECKHE 3aHATHS, PUKJIATHON MOTYJIb qacoB e
KOMIIETeHIIH U
| cemecTp 32
PA3JAEJI 1. OCHOBbBI CTPOEHHSA BEIHIECTBA 8
OcHoBHOe coJepKaHue
Tema 1.1. Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Crpoenue aTOMOB Jlekumus, TeopeTnueckmne 3aHATHS 2
XUMHAYCCKHUX CoBpeMeHHas MojieNib CTpoeHus atoMa. CUMBOJIMYECKUM S3bIK XUMUU. XUMUYECKUHN AJIEMEHT. 2
SJIEMCHTOB M IIPUPOJIA | DriekTpOHHAsE XUMHYECKON KOH(pUTrypanus atoma. Knaccuukanus XMuMHUYECKUX JIEMEHTOB (S-, p-,
XMMHYECKOHU CBA3H d-anemenTbl). BasieHTHBIE 31€KTPOHBI. BaleHTHOCTD. DICKTPOHHAS IPUPO/Ia XUMUYIECKOU CBSI3H.
DIIEeKTPOOTPULIATETLHOCTh. BBl XUMUYECKOH CBs3M (KOBAJICHTHAs, HOHHAS, METaJUTMYECKasl,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUs
IIpakTHYeckoe 3aHATHE. 2
Pemrenue 3a1annii Ha UCTIOIB30BAHNE XMMUYECKOW CUMBOJIMKHM M Ha3BaHUW COEAMHEHUH 110
HOMEHKJIaType
MEXIYHAPOJAHOTO COI03a TEOPETUYECKON U MPUKIIAJHOW XUMUU U TPUBUAIBHBIX HA3BaHUM IS
COCTaBJICHUS] XUMUYECKUX (OPMYIT IByXaTOMHBIX COETMHEHHH (OKCHIOB, CYyIb(PUI0B, THAPUIOB U
T.I.) U IPYTUX HEOPTraHUYECKUX COCTMHEHHUH OTIENIbHBIX KJIACCOB.
[IpakTrueckue 3aaHusl HA YCTAHOBIICHUE CBS3U MEXIY CTPOCHHEM aTOMOB XUMHUYECKHUX JIEMEHTOB
Y IEPUOJINYECKUM U3MEHEHHUEM CBOWCTB XUMHUYECKHUX JIEMEHTOB U UX COEUHEHUN B COOTBETCTBUU
¢ nojoxeHuem llepuonyeckoil CUCTEMBI.
Tema 1.2. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
Ilepnonnyecknii OK 02
Jlexkuusi, TeopeTuyecKkne 3aHATHS 2




3aKOH M Ta0auIa Ilepuoanueckas cucrema xumMmuueckux anemMenToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT 2
. . MenneneeBa [Tepuonnueckoro 3akona /.M. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHHUS CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB, 00pPa3yeMbIX UMH MPOCTHIX U CJIIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKEHUEM
XUMHUYECKoro 3emenTa B [lepuoanueckoii cucreme. MUpOBO33peHUECKOE U HAYUYHOE 3HAYCHUE
ITepuoanueckoro 3akona /.M. Menaeneesa. [Ipornossl .M. MenaeneeBa. OTKpbITHE HOBBIX
XUMUYECKHUX DJICMCHTOB.
IpakTHYecKoe 3aHsTHE. 2
[TpakTHyeckue 3a/1aHusl Ha YCTAaHOBIICHUE CBSI3U MEX]ly CTPOCHHUEM aTOMOB XMMHYECKHX 3JIEMEHTOB
U TICPUOIMYECKUM U3MEHEHUEM CBOWCTB XMMHYCCKHUX 3JIEMEHTOB U UX COCIMHECHUHN B COOTBETCTBHUH
¢ oyioxkeHueM Ilepronnueckoi CuCTEMBI.
CamocrosiTesibHasA padoTa 00yyaouuxcsi NpU U3y4YeHun pasaesaa 1: 4 OK 1
TemaTuka 117151 BBITIOJHEHUS TOKIAA0B, pedepaToB, Mpe3eHTAIUI OK 02
- KXuzns u gesrensHocts .M. Menaeneena. OK 07
- XUMHYECKas CBS3b U €€ BUIBI.
- OCHOBHBIC THITBI XUMHUYECKOW CBSI3H.
- XuMHYeCcKas CBsA3b. THUIBI B3aUMOJICHCTBHS MOJIEKYT
-XUMHUYCCKHE JICMEHTBI, U UX BaJICHTHOCTD
- Oco0eHHOCTH XMMHUYECKOI (JOPMBI pa3BUTHSI MAaTEPUU
PA3JEJ 2. PACTBOPbBI 4
Conep:xanue yueOHOTo MaTepuaJia 2
Jlekuus, TeopeTnyeckne 3aHATHS 2
PactBopenue kak ¢uzuko-xumudeckuid mpoiecc. PactBopel. CiocoObl MPUTOTOBIEHUS PACTBOPOB.
Tema 2.1. PaCTBOpI/IM(\)’CTB. MaccoBast 70751 PacTBOPEHHOTO BEIIECTBA. CMLICJ'IV MoKazarensl MpeaenbHO OK'1
ToHsITHe O JIOMTYCTUMOM KOHIUEHTPALMH U €r0 UCIOJIb30BaHHUE B OILIEHKE 3K0n0r1/mec1<onu 0€30IIaCHOCTH. OK 02
pacTBOpAX [TpaBuiia KOIOTUYECKHU IIEIECO00Pa3HOTO MOBECHNs B OBITY U TPYIOBOI AEATENLHOCTH B LENsX 2 OK 07
COXpaHEHHUSI CBOETO 37I0POBBS U OKPYKAIOIIECH MPUPOTHON CPEIbl; OTAaCHOCTh BO3/ICHCTBHUS HA KUBbIE
OpTaHU3MBbI ONPEICIICHHBIX BEIIECTB.
Pemenne nmpakTHKO-OPUSHTHPOBAHHBIX PACUYCTHBIX 33JJaHUI Ha PACTBOPBI, UCIIOJIB3YeMbIe B OBITOBOM
Y TIPOM3BOJICTBEHHOH IeATEIHHOCTH YeJIOBEeKa
Tema 2.2. Conep:xaHue yueOHOro MaTepuaJia 2 OK 04
JlabopaTopnasi paGora 2
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UccnenoBanue «ITpuroroBiieHHuE PaCTBOPOB.
CBOJWCTB pacTBOpoB | IIpHrOTOBIICHHE PACTBOPOB 3a1aHHOM (MaccoBoit, %) KOHIIEHTpaIuu 2
Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB
CamocTosiTesqibHasi padoTa 00yYarOIMXCs PU U3yYEeHUU pasjaesa 2:
Temartuka J71s1 BBIIOJIHEHUS JOKIIATIOB, pedepaToB, MPE3eHTAINI OK 1
- Mexanu3m o0pa3oBaHus pacTBOPOB OK 02
- PactBopumMocTs BemecTB. DaKkTOPHI, BIUSIONINE HA PACTBOPUMOCTD 4
- CriocoObI BBIpaXEHUSI COCTaBa PaCTBOPOB OK 07
- KosurarusHele cBOKCTBAa pacTBOPOB, UX POJIb B TIOBCEJHEBHOM KU3HU
- PacTBOpBI ¥ pacTBOPUMOCTh
PA3JAEJI 3. XUMMWUYECKHUE PEAKIIUN 10
Coaep:xanue yueOHOro MaTepuaJia 4 OK 01
Jleknus, TeopeTuyeckne 3aHATHS 2
Knaccudukanus ©w TUOBI XAMHUYECKUX PEAKIMA C yY9acTHEM HEOPTraHWYEeCKHX BEIIECTB. 2
CocraBneHue
YpaBHEHUW pEaKIMi COCIUHEHHUS, Pa3JIOKECHHs, 3aMelIeHusi, OOMEeHa, B T.4. PEaKIHUil TOpEeHHS,
OKHCJICHUS-BOCCTAHOBJICHUS.
Tewma 3.1. YpaBHEHUs OKUCIICHHUSI-BOCCTaHOBIICHUs. CTeneHb oKucaeHusl. OKUCIUTENh U BOCCTAHOBUTEIb.
THITI XHMITUECKIX CocraBiieHUE U YpaBHUBAaHUE OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIIUNA METOJAOM 3JIEKTPOHHOTO
peaxiii Oamanca. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE PEAKIIMUA B MPUPOJIE, MPOU3BOJCTBEHHBIX MPOIECCax
u
YKU3HEICSITEIIbHOCTH OPTaHU3MOB
IIpakTH4eckoe 3aHsATHE. 2
KonuyectBenHbie oTHOIIEHUST B XUMUH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XMMHUH U PacUeThl
[0 ypaBHEHUSIM XHMHUYECKMX peakuuid. Monb Kak €IuHUIAa KOJIMYeCTBa BelecTBa. MomspHas
Macca. 3aKOHbl COXPAaHEHHS MacChl U HHEpruu. 3akoH ABoraapo. MounspHblii 00bEM TIa30B.
OtHocuTeNnbHasi IUJIOTHOCTh Ta3oB. PacdeTbl 1O ypaBHEHUSIM XUMHUYECKHX pEakUui C
MCITOJIh30BAHUEM MAacChl, 00beMa (HOpMaJIbHBIE YCIIOBHUS) Ta30B, KOJTMYECTBA BEIIECTBA
Tema 3.2. Coaep:xanue yueOHOro MaTepuaJia 6 OK 01
OJIeKTponuTHIeCKast | Jlekumus, TeopeTHYeCKHUE 3aHATHUSA 2 OK 04
Aucconnanus u Teopuss DIEKTPONUTHYECKON aucconanuu. MOHBL DIIEKTPOIUTHI, HEIEKTPOIMTHL. Peakimn 2
MOHHBIH 00MEH HOHHOTO 0OMeHa.
IIpakTH4eckoe 3ansTHE. 2
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CocraBneHue peakliuii HFOHHOro 0OMeHa IyTeM COCTaBJICHUS UX MOJHBIX U COKPAILEHHBIX HOHHBIX
ypaBHEeHUH. KHCIO0THO-OCHOBHBIE peaklivy. 3aJaHUsI HAa COCTABJIEHUE MOHHBIX YpPaBHEHUN
peaKIui.

JlabopaTopnas padora. 2
Turbl XUMHUYECKUX PEAKIIUH.
HccnenoBanue TUIIOB (110 COCTaBYy U KOJIMUYECTBY UCXOJHBIX M 00pa3yIOLIUXCs BELECTB) U
MPU3HAKOB XUMUYECKUX peakiuil. [[poBeeHne peakiuii HOHHOro 0OMeHa, OINpe/ieJICHHE CPeIbl
BOJIHBIX PAaCTBOPOB. 3a/1aHUs HA COCTABJICHNE HOHHBIX YPAaBHEHUH peaKIuii
CamocrosiTesibHas padoTa 00yyarIuxcsi MPU U3y4YeHUH pasaesia 3: 4 OK 1
Tematuka J1s BBIIIOJIHEHUS JOKJIAZ0B, peepaToB, IPe3eHTAIUMI OK 02
- XUMHUYECKHUE PEeaKINH [0 YUCITY U COCTaBy PEareHTOB U MPOTYKTOB OK 07
- XMMHYECKHE PEAKINH MO TETIIOBOMY dPPEKTY
PA3JAEJ 4. KHHETUYECKHUE U TEPMOJANHAMMNYECKUE 3AKOHOMEPHOCTHU NTPOTEKAHUSA 4
XUMHUYECKUX PEAKIUN
Conep:xanue yueOHOro MaTepuaJia 4 OK 1
Jleknus, TeopeTH4ecKue 3aHATHS 2 OK 02
Tema 4.1 CKOpOCTh peakIinu, €€ 3aBUCUMOCTh OT Pa3IMYHbIX (DAKTOPOB: MPHPOJIBI PEArHPYIOLINX BEIIECTB, 2
CKOpOCTH KOHIIEHTPALIMU pearupyroiux BelecTB, TEMIIEPATyphl U IIOLAId PEAKIIMOHHOW MOBEPXHOCTH.
S p— TennoBsie A3 (HeKTh XUMUYECKUX peakuil. DK30- U SHJOTEPMHUUECKUE, PEAKIIHH.
peaKIii. OO6patumMocTh peakiuil. XuMHYECKOe PaBHOBECHE U €r0 CMEIEHHUE MO/1 ACHCTBUEM Pa3InYHbIX
X UMITIeCKOe (bakTOpOB (KOHIIEHTPAIHSI PEareHTOB TN MPOTYKTOB PEaKIy, JaBlIeHHE, TEMIIepaTypa) 1Jis
paBHOBECHE CO3JIaHMsI ONTUMAJIBHBIX YCJIOBUH NMpoTeKaHust XxuMuyeckux npoueccos. Ipunimn Jle [llatense
IIpakTnueckoe 3ansATHE. 2
Pemienue npakTHKO-OpUEHTUPOBAHHBIX 33JJaHUI HA aHATU3 (PAaKTOPOB, BIMSIOLIMX HA H3MEHEHHE
CKOPOCTH XUMHUECKOW PEaKIINU M CMEIIEHNEe XUMHYECKOTO PABHOBECHS
CamocrosiTesibHas padoTa 00y4yalouuxcsi NPU U3yYeHUH pasaesa 4: 4 OK 1
TemaTuka JUIst BHITIOJTHEHUS TOKJIAJI0B, pedepaToB, Mpe3eHTalui OK 02
- OO0mme 3aKOHOMEPHOCTH XUMUYECKUX PEaKIHi OK 07
- Knaccudukanust XUuMHUYeCKHX peakuil TepMOAMHAMUYECKUE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUUYECKUX PEeaKLnui
- Kunerndeckne 3aKOHOMEPHOCTH TPOTEKAHUST XUMHUUECKUX PEAKITHI
- XHMMHMYECKOE PABHOBECHE
PA3JEJI 5. CTPOEHUE 1 CBOMCTBA HEOPTAHUYECKHNX BEIIIECTB 16
Tema 5.1. ‘ Conep:xanue yueOHOro MaTepuaJia 4 OK 01
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Knaccudukanus, Jlekuusi, TeopeTHYeCKHEe 3AHATHS 2 OK 02
HOMCHKJIaTypa " [Ipenmer ©Heopranmyeckod xumun. Kiaccudukamuss HeopraHuueckux BemiecTB. IIpocTteie u 2
CTpoCHUC CJIOKHBIC
HEOPraHMICCKUX BemecTBa. (OCHOBHBIE KJIACChl CJOXKHBIX BEIIECTB (OKCHJIbI, THUIAPOKCHUABI, KHUCIOTHI, COJIH).
BEIIIECTB B3anMocCBs3bp HEOpPraHWYECKHX BEIIECTB. ATperaTHple COCTOSHHS BemlecTBa. Kpucramumueckue u
amop(Hble BemecTBa. THIBI KPUCTAIUTMUECKUX PEMICTOK (aToMHasi, MOJIEKYJSpHas, WOHHas,
MeTajuIhueckas). 3aBUCUMOCTh (PU3MUYECKHX CBOWMCTB BEIIECTBA OT THIA KPHUCTALIMYCCKOMN
pEelIeTKU. 3aBUCUMOCTh XMMHUYECKOW AaKTHMBHOCTHM BEILIECTB OT BHAa XUMHUYECKON CBSI3M U THUIMA
KPUCTAJUTMYECKOM pereTKu. [[puarHbpl MHOTr0OOpa3us BEIIECTB
IIpakTH4eckoe 3aHsATHE. 2
Homenknatypa HeOpraHM4ecKHX BEIIeCTB: Ha3BaHME BEIIECTBA HMCXOAS U3 HMX XUMHUYECKOU
GopMyNIbI WM COCTaBJICHHUE XUMHUYECKOW (OpMyNbBl HMCXOAs W3 Ha3BaHUs BEIIECTBA 10
mexnyHapoanoi (MIOITAK) wiu TpuBHaibHON HOMEHKIIATYpE.
Pemenune mpakTuyeckux 3alaHuil MO KiacCH(UKAMKA, HOMEHKJIATYpPEe W XUMHYECKHM (hopmyrnam
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIAccOB (yrapHbIi ra3, yrieKuCIbld ra3, aMMUakK, raiieHas
W3BECTh, HETaIlleHas W3BECTh, MUTHEBAs COJA W JPYrHMX): HaA3bIBaThb M COCTABIATH (HOPMYJIBI
XUMHYECKHX BEIIECTB, OMPEENIATh MPUHAJICKHOCTD K KJIaccy.
HcTouynukyu XuMHUecKol HHpopMmanuu (cpencTts MaccoBod uH(popmanuu, cerb HHTepHET u
npyrue). [louck naopmanmu mo Ha3BaHUSAM, HIEHTUDUKATOPAM, CTPYKTYPHBIM (hopMynam
Temas.2. Conep:xxanue yueOHOro MaTepuaJia 2 OK 01
dusuko-xumuueckue | Jlekuus, reopernyeckue 3aHATHS 2 OK 02
CBOMCTBA Mertamnsl. O6uue dpuznyeckue 1 XMMUYecKue cBoiicTBa MeTaioB. CriocoObl Moay4YeHus. 3HaUeHHe 2
HEOPraHUYSCKUX METaJUIOB M HEMETAJUIOB B MPUPOJE U KU3HEACATEIbHOCTH ueJoBeKa M opraHu3moB. Kopposus
BCIICCTB METAJUIOB: BHJIbl KOPPO3HH, CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH
Il cemecTp 42
Tema5s.2. Conep:xanue yueOHOro MaTepuaJia 8 OK 01
DH3NKO-XUMUYECKUC | Jleknusi, TeopeTHYCCKHUE 3aHATUS 4 OK 02
CBOHCTBA Hemeramnel. O6mue (u3udecKHe M XMMHUYECKHE CBOMCTBA HEMETauIoB. THUIIMYHBIE CBOMCTBA 2
HEOPTaHNICCKUX wemerawioB 1V-VII rpymn. Krnaccudukanus W HOMEHKIATypa COEOMHEHMH HEMETAILIOB.
BCIICCTB KpyroBopoThl OHOreHHBIX 3JIEMEHTOB B IPUPOIE
XHUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEIIECTB (OKCHUIOB, THIPOKCHUIOB, 2

KHCJIOT, COJIEH W Ap.). 3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB MPOCTHIX BEIIECTB, BOIAOPOIHBIX
COEMHEHUH, BBICIIMX OKCHJIOB U THIPOKCUIOB
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IIpakTnyeckoe 3ansATHE. 2
CocraBjieHU€e ypaBHEHUH XUMUYECKUX PEAKIMHI ¢ y4ACTHEM MPOCTBIX M CIOKHBIX HEOPraHUYECKHX
BEIECTB: METAUIOB M HEMETAIUIOB, OKCHIOB META/LIOB, HEMETAUIOB U aM(pOTEPHBIX JJIEMEHTOB;
HEOPraHWYECKMX KHCJIOT, OCHOBaHMU M aM(pOTEPHBIX THAPOKCHIOB, HEOPraHMYECKUX COJIEH,
XapaKkTepU3YIOIIUX MX CBOMCTBA. PelieHne MpakTHKO-OPHEHTHPOBAHHBIX TEOPETHYECKUX 3aJaHui
Ha CBOMCTBa, COCTAB, MOJy4EHHE W OE30MIACHOE MCIOJIL30BAHME BAKHENIINX HEOPraHUYECKHX
BEIIECTB B OBITY U PAKTHYECKOMN JEATEIBHOCTH YEJIOBEKA
JlabopaTopnasi paGora 2
Tuapou3 cosieil ¥ onpeielieHHe Cpeibl BOIHBIX PACTBOPOB.
Tema 5.3. Coaep:xanue yueOHOro MaTepuaJia 2 OK 01
I'enernyeckas cBsi3b | JlaGopaTopuas padora. 2 OK 02
MEXy KlaccaMu PemieHne sKCIIepUMEHTABHBIX 3334, | eHeTHYeCKast CBSA3b MEXKY KJIacCaMH HEOPTaHHYECKUX 2 OK 04
HEOPraHUYECKHX COCTMHEHMIA
COEIMHEHNUH
CamocTosiTe/IbHAsE pa6oTa 00y4aroIuXCsl IPH U3yYeHHH pa3jiea 5: 6 OK 01
Temartuka 1Jist BHIOJIHEHUS JT0KIIa/10B, pedeparos, Ipe3eHTaIui OK 02
) OK 04
PA3JIEJI 6. CTPOEHUE U CBOVICTBA OPTAHUYECKHNX BEIIECTB 24
Tema 6.1. Coaep:xxanue yueOHOro MaTepuaJia 4 OK 01
Knaccudukarms, Jlekumsi, TeopeTuvecKkue 3aHATHS 2
CTPOCHHE 1 TTosiBieHrE U pa3BUTHE OPIraHUIECKOM XUMHUH Kak HayKu. [IpesiMeT opranndeckoil XuMuu. Mecto u 2
HOMCHKJIaTypa OpraHMYEeCKHX 3HAYEHUE OPraHMYECKON XUMUK B CHCTEME €CTECTBEHHBIX HAYK.
OpraHMHCCKUX BelIeCTB XUMUYECKOE CTPOCHHE KaK MOPSIOK COEMHHEHHS aTOMOB B MOJICKYNE COTJIACHO WX
BEIECTB

BAJICHTHOCTH. OCHOBHBIE MOJIOKEHHSI TEOPHUH XUMUYECKOTO CTPOEHUSI OPraHUYECKUX COEAVMHEHUI
A.M. bytnepoBa. YriepoaHblil CKEJIET OpraHMYeCKON MOJIEKYJbl. 3aBUCUMOCTh CBOWCTB BEILECTB
OT XMMHYECKOTO CTPOEHUS MOJIEKYJI. MI30Mepus u n30Mephl.

[Tonstue o ¢yHkuuoHansHOW rpymnmne. Panukan. IIpuHIMIB KiIacCH(pUKAIMK OpPraHUYECKUX
CoeMHEHUN. MexXnyHapo/iHas HOMEHKJIaTypa MW IPUHUMUIIBI HOMEHKJIATYpbl OpPraHUYECKUX
coeaunenuil. [lonsaTHe 00 a3oTcoaepXkalMX COETUHEHHSX, OMOJOTHUECKH AKTUBHBIX BEILECTBAX
(yrnmeBosmax, upax, Oenkax M Jp.), BICOKOMOJEKYJSPHBIX COEIUHEHUSX (MOHOMEp, MOJUMED,
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CTPYKTYpPHOE 3B€HO)

IIpakTu4eckoe 3aHATHE.

Homenknarypa opraHM4ecKkux COEIMHEHUI OTIENIbHBIX KJIacCOB (HACHIIICHHBIE, HEHACHIILIEHHbBIE U
apOMaTUYECKHE YTIIEBOAOPOJIbI, CIIUPTHI, (DEHOIIBI, aTbACTUIbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U
zp.)

CocraBiieHHE TIOJHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OpraHUYECKUX BEIIECTB OTICIIbHBIX
KJIACCOB, HCIIOJIb3Yysl MX Ha3BaHUS MO CHCTEMaTHYECKOW M TPUBHAJIBLHOM HOMEHKJIAType (ITHJICH,
aleTUIIeH, TIUIepruH (eHol, opMalIbIeru]l, YKCYCHasi KUCIIOTa, MIMIHH). PacueTsl mpocteiiiei
dbopMyIbl OpraHu4ecKon

MOJIEKYJIbI, HICXOJSl U3 3JIEMEHTHOTO cocTana (B %)

Tema 6.2.
CBolicTBa
OpraHUYeCKUX
COCIMHEHNH

Coaep:xxanue yueOHOro MaTepuaJia

14

.HCKIIHH, TCOPETUYECCKHUE 3AHATUSA

DU3UKO-XUMUYECKHE — CBOKMCTBA OPTraHUYECKUX COCMHEHUN OTAEIbHBIX — KJIACCOB
(ocobeHHOCTH

KJIaCCU(UKAIMN ¥ HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYSCKHMA s U 001mas popmyia;
nuzomepust; punvecKkre CBONCTBA; XUMUYECKUE CBOMCTBA; CIIOCOOBI OMyUYeHUs):

— TpelIeTbHbIE YTIIEBOIOPOIbI (AJTKaHbI U ITUKIIOAJIKaHbI). ['OpeHre MeTaHa Kak OJJMH U3 OCHOBHBIX
MCTOYHUKOB TeIlJIa B IPOMBIIUIEHHOCTH U OBITY. CBOWCTBA IPUPOIHBIX YIIIEBOJOPOJIOB,
HaXO0XJEHUE B IPUPOJIC ¥ MPUMEHEHUE AJIKAHOB;

— HeTpeneabHbIe (AIKeHbI, aTKUHBI U ATKAJAUEeHbI) U apOMaTHYeCKHUe YTIeBOI0poAbl. ['opeHue
alleTHJICHA KAK UCTOYHUK BBICOKOTEMIIEPATYPHOTO TIJIAMEHH JIJI CBAPKH M PE3KU METAJIJIOB

Kucnopoaconepxaiue coenHenust (COUPTH ¥ (PeHOIBbI, KApOOHOBBIE KUCIOTHI U APUPHI,
QIBJIETUIBI U KETOHBI, XKHPHI, YIIeBobI). [IpakTHuecKkoe MpuMeHEeHNE STUIICHTITUKOIIS, TIIUIEPHHA,
¢denona. [lpumenenue

dopmanbaernna, aneTanbAaerinaa, YKCyCHOM KHCI0ThL. MBlIa Kak COJH BBICITUX KapOOHOBBIX
KHUCJIOT. Moro1ye cBOKWCTBa Mbljla

A3oTcoaepikaiye coeTMHEHUs (AaMUHBI 1 aMHHOKHUCIIOTHI, OSJTKHN).

BricokomonekynsipHble COeIMHEHHS (CHHTETHYECKHE 1 OMOJIOrMYeCKU-aKTHBHBIE). MoHOMeED,
HOJIMMeEp, CTPYKTYpHOE 3BeHO. [lonnMepusanus 3TUIeHa Kak OCHOBHOE HAIllpaBJIEHUE €ro
UCIIOJIb30BaHus. ['eHeTnueckas CBsI3b MEX/ly KJIacCaMU OPTraHUYECKUX COEANHEHNUN

IIpakTHYeckoe 3aHATHE.
CBoiicTBa OpraHM4YeCKUX COeTMHEHUN OTIENbHBIX KJIACCOB (TPUBHATIbHAS U MEKIyHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CHOCOOBI MOJYUYEeHHMs]): NpeieTbHbIe (AJIKaHbl U

OK 01
OK 02
OK 04
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I_II/IKJ'IoaJ'IKaHI)I), HEMPECACIIBbHEBIC (a.]'IKeHBI, AJIKMHBI 1 aJ'IKaI[I/IeHBI) H apOMaTUYCCKUEC YIIICBOAOPOIbI,
CIIMPTHI U (beHOJIbI, Kap6OHOBBIe KHUCJIOTHI U 3(1)I/IpBI, AJIbACTU Bl U KCTOHBI, aMHWHBI U
AMHUHOKHCIIOTBI, BBICOKOMOJICKYJIAPHBIC COCAUHCHMS. 3aﬂaHI/I${ Ha COCTaBJICHHUEC ypaBHeHPIfI
XUMHUYCCKHUX peaKI_[I/Ifl C Y4aCTUCM OPraHMYCCKHUX BCHICCTB HA OCHOBAHWH UX COCTAaBa U CTPOCHH A

IIpakTnyeckoe 3aHsATHE. 2
[eneTryeckas CBA3L MEXKIY yrieBoaopoaamMu CocTaBlieHHE CXEM PEAKIMi (B TOM YHCIIE TI0
TIPEUIOKEHHBIM LENOYKAM ITPEBPALICHHUHN ), XapaKTEPHU3YFOIIUX
XUMHUYECKHE CBOUCTBA OPraHUYECKHUX COETMHEHHI OT/IEIbHBIX KJIACCOB, CIIOCOOBI MX MOJTYyYEHUS U
Ha3BaHWE OPTraHUYECKUX COEAMHEHMH 110 TPUBUAIBHOM MM MEKIYHAPOIHOM CHCTEMATHYECKOM
HOMEHKJIATYpE.
PelnieHne npakTHKO-OPUEHTUPOBAHHBIX TEOPETHYECKHUX 3a1aHUH HA CBOMCTBA OPraHUYECKUX
COEIMHEHUH OTIENBHBIX KIACCOB
JlaGoparopHas pabora. 2
Ilony4yeHue 3TWICHA U N3y4EHUE €r0 CBOMCTB.
Tema 6.3. Coaep:xxanue yueOHOro MaTepuaJia 6
Unentnduxanus Jlekuus, TeoOpeTH4YecKue 3aHATUSA 4
OpraHNHCCKUX Brooprannueckue coequHeHus. [IpuMeHeHne W GHONOrMYECKass poiib yriieBojaoB. OKHCIEHUE 2 OK 01
BCIICCTB, MX SHAICHNC | yrjepoioB- MCTOYHMK DHEPIUM JKUBBIX OpraHu3MoB. OONAcTH TPUMEHEHHS AMHHOKHUCIIOT. OK 02
1 MPUMCHCHHC B [IpeBpamenust OenkoB mumy B opraHusme. buonormueckne QyHkimm OenkoB. buomorndeckue OK 04
OriToBOH 1 _ | bynkuun xupos. Poib opraHnyeckoil XMMHUHU B PELICHUH IPOOJIEM ITHILEBOH 6€30macHOCTH
TIPOUSBOACTBCHHOM | po iy, opranudeckoii XMMHUY B PElICHUH MPOOIEM SHEPreTHIECKOH G€30MacHOCTH, B Pa3BUTHU 2
ACATCTBHOCTH MEIULUHBI, CO3JaHHU HOBBIX MATEPHAIIOB, HOBBIX HCTOUYHHMKOB JHEPTHH (aIbTEPHATUBHBIE
HcJI0BCKA. MCTOYHHKH SHEprHH ). ONMAacHOCTh BO3JIEHCTBHS HA JKMBBIE OPIaHU3MbI OPTaHMYIECKUX BEIECTB
OT/ENBHBIX KJIACCOB (YIIIEBOAOPO/IbI, CIIUPTHI, (PEHOIIBI, XJTOPOPraHUYECKHE IPOM3BOIHBIE,
QJIbJETU/IBI U JIP.), CMBICI MOKA3aTENs NPEENBHO JIOIYCTUMON KOHIIEHTPAIMH
JlabopaTopnas padora. 2
U nentrdukanus OpraHuiuecKMX COEANHEHNH OTAENBHBIX KIACCOB
U nentuduKkaius OpraHiuecKuX COEMHEHUN OTIETbHBIX KIIACCOB (Ha TIPUMEPE aJlbIETHIIOB,
Kpaxmaja, YKCYCHON KUCIIOTBI, OCJIKOB | T.I1.) C UCTIOJIb30BaHUEM UX (DPU3HKO-XHUMHUECKUX CBOWCTB
¥ XapaKTEPHBIX KAYECTBEHHBIX peakiuii. JleHarypanus Oeka npu HarpeBanuu. L[BeTHBIE peakiuu
OEIIKOB.
CamocrosiTesibHast padoTa 00y4alOMMXCs NP U3YYeHHH pas3jaena 4: 8 OK 01
Temartuka /17151 BBIIOJIHEHUS JOKIJIAJI0B, peepaToB, Mpe3eHTaLIi OK 02
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- Kinaccudukanust opraHn4eckux coeTuHeHHM OK 04
- ANTbTepHATUBHbBIE UCTOYHUKH YTIJIEBOJIOPOIHOTO CHIPBS.
- BoIsiBIIEeHME 3aBUCUMOCTEN MEXKY CTPYKTYPOM OpraHUYECKUX BELIECTB U UX CBOMCTBAMU
- Teopust XUMMYECKOTO CTPOEHUS
- [IpeqnochIIKyu TEOpUM XUMHUYECKOTO CTPOEHUS
IIpodeccrnonaibHO-OPHMEHTUPOBAHHOE COlEeP:KaAHUE (CoAep:KaHUEe MPUKJIATHOTO MOIYJIA)
PA3JEJI 7. XUMMS B BBITY U TIPOU3BOJACTBEHHOM JEATEJIBHOCTH YEJJOBEKA
Conep:kanue y4eOHOT0 MaTepuaJia 6 OK 01
Jlekuusi, Teoperuyeckre 3aHATHSA 2 OK 02
Hogelimme JOCTHXKEHHMST XUMHUYECKOM HAyKM M XHUMHYECKOW TexHoioruu. Ponp Xxumuu B 2 OK 04
00€ecTeueHUH JKOJIOTMUECKOU, SHEPTeTUUECKOW U TMHUIEBOM O€30MacHOCTH, PAa3BUTUU MEIUIIUHBEI. OK 07
Tema 7.1 [IpaBuiia moucka M aHalM3a XUMHUYECKOM WMHGOpPMAIMU W3 PA3NUYHBIX MCTOYHUKOB (Hay4yHas U
Xumus B ObITY U yueOHO-Hay4YHas JINTepPaTypa, CPEeICTBA MACCOBOM MHpOopMaIuu, cetb IHTepHET)
NPOM3BOJICTBCHHOH | [IpakTHYecKoe 3aHATHe. 2
ACATCIIBHOCTH [Touck m aHanM3 KEeWCOB O NPUMEHEHUU XMMMUYECKHUX BELIECTB U TEXHOJOIMM C ydeToM Oynyiuein
1CJI0BCKa NpoEeCCHOHAIBHONM ~ JICITEIbBHOCTH TI0 TeMaM: BaXHEWIIHWE CTPOUTEIbHBIE MaTepPHAaIbI,
KOHCTPYKIMOHHBIE
MaTepUalIbl, KpaCKHU, CTEKJI0, KEpaMHUKa, MaTepUAIIbl JUIsl DJIEKTPOHUKH, HAHOMATEpUaJIbl
IIpakTH4eckoe 3aHATHE. 2
3amuTa: [IpeacraBnenue pe3yabTaToB penieHus KeiHcoB B opMe MUHH-JIOKIA/Ia C MPe3eHTaIluei
CamocrosiTesibHAs paboTa 00y4alOUIMXCH IPU U3yYeHUH pa3jea 7: 6 OK 01
Tematuka 17151 BBIIOJIHEHUS JOKIAZ0B, pedepaToB, Mpe3eHTAIHIA OK 02
- XuMmus B ObITY OK 04
- X¥MHUs Ha KyXHE OK 07
- X¥Mus B BAHHOMU
- YeM MO’KHO 3aMEHHUTH OBITOBYIO XUMUIO
Bcero: 108
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3. YCJIOBUSI PEAJIM3AIINM PABOYEN ITPOT'PAMMBI OBIIIEOBPA30BATEJILHOM
TACIATLITAHBI

3.1. TpeGoBaHusi K MUHUMAJIBHOMY MAaTePHAJIbLHO-TEXHUYECKOMY 00ecnevyeHuIo

OcBoeHne mporpaMmbl Y4eOHOH AMCHUIUIMHBI «XHUMHUS» TPEANojiaraeT Haludue B
npodeccnoHaIbHON 00pa30BaTeIbHON OpraHU3aluy, pealnu3yrolieid 00pa3oBaTeIbHyIO IPOrpaMmy
cpenHero obmero oopazosanusi B npenenax ocBoenus OIIOIT CIIO na 6aze OCHOBHOTO OOIIETO
o0Opa3oBaHus, KaOMHETa XUMHUH € JT1abopaTopueil 1 1a00paHTCKOl KOMHATOIA.

ITomemienne kabuHeTa XUMMH, JIAOOPATOPUIMl M JIAOOPAHTCKOM KOMHAThI YAOBJIETBOPSET
TpeOoBanusAM CaHUTapHO-3MUEMUOIOrnYecKuX npaBuil U HopMaTuBoB (CanlluH 2.4.2 Ne 178-
02).

OcHaiueHue yueOHOro KaOuHera:

e I10CAJOYHBIE MECTA 110 KOJMUYECTBY CTY/IEHTOB;

o pabouee MecTO MpenoiaBares;

e II€YATHBIEC Y SKPAaHHO-3BYKOBbIE CPEJCTBA O0yUEHUS,

e DJJIGKTPOHHBIC y4eOHBIC MAaTEPHAIIBI IO XHMUU.

Texnuueckue cpencTBa ooyue

HUS:

o MyJbTHUMEIUITHOE 000PYL0BaHUE;

o koMmmuiekT DVD nuckoB ¢ y4eOHBIMU (HIIBMaMH MO0 XHMHH,

o HuTepHer.

O6opynoBanue 1a00paTopun U pabOYUX MECT JIAOOpATOPHH:

o KOMIUIEKT J1a00OpaTOPHBIX CTOJIOB,;

 BBITSDKHON 1IKad;

o KOMIUIEKTBI JIaDOpaTOpHOW MOCYZAbl, OOOpPYJOBAaHUS U PEAKTHMBOB Ha  KaKAbII
71a00paTOPHBIIA CTOJ IO COOTBETCTBYIOIIUM TEMaM,

o HaTypajibHble = OOBEKTHI, MOJENH, MNpuHOOpel ¥  HAOOphl AN MOCTAHOBKH
JIEMOHCTPAIIMOHHOTO SKCIIEPHMEHTA,

 BCIIOMOTIaTelIbHOE 000pYyI0BaHWE U HHCTPYKIIHH.

[Ipu peanuzanuu paboueil nporpammsl yueOHOW muctuminabl OY /(.11 «Xumus» moxer
OBITH HCIOJIL30BAHO MporpaMMHoe obecneyenue Big Blue Button (BBB), Moodle, S-muck.

3.2. MUudopmannoHHoe odecrieyeHue 00ydeHHs, NepedeHb PEKOMEHAYeMbIX Y4eOHBIX
n3nanuii, UHTepHeT-pecypcoB, 10NOJTHUTEIHLHON JUTEPATYPbI

OcHoBHas nTuTepaTypa:

1. Xumwusi. bazoBsiii ypoBens. 11 kmace: yuebnnk / O. C. I'abpuensn, cepust Bepruxanpb
— M. Hpoda, 2020

2. Xumwusi. bazosiii ypoBens. 10 kinace: yuebnnk / O. C. I'abpuensn, cepust Bepruxanp
— M. Hpoda, 2020

3. Xumusi :  yueOHMK Ui cpeaHero  mpodeccroHanbHOro  oOpasoBanus /
1O. A. JleGeneB, I'.H. ®aneeB, A.M.TonybeB, B.H.IllamoBan; mox oOmei penakuuen
I'. H. ®aneeBa. — 2-¢ wu3m., mepepad. w jgon. — Mocksa : M3garensctBo HOpaiit, 2023. —
431 c.— (Ilpodeccuonanbroe obpazoBanue). — ISBN 978-5-9916-7723-3. — Teker
AIEKTPOHHBIN /l OO6pazoBaTenpHas maTdopma Opaiit [caiit]. —
URL: https://urait.ru/bcode/513073

4. CaBunkmHa E.B. OOmas u Heopranumueckas xumus. B 2 Tomax. T. 1: 3akoHBl M
koHuenuun / CaBunkuna E.B., MuxaiinoB B.A., Kucenés IO0.M.. — Mocksa : JlaGoparopus
3Hanui, 2022. — 403 c. — ISBN 978-5-93208-576-9 (t1.1), 978-5-93208-575-2. — Tekcr :
anektpoHHbIi / IPR SMART : [caiiT]. — URL: https://www.iprbookshop.ru/121996.html

5. AndunorenoBa, W.B. Xumusi: y4eOHMK ©  TPaKTUKyM JUIsI  CPEIHETO



https://urait.ru/bcode/513073
https://www.iprbookshop.ru/121996.html

npodeccuonanbHoro obpazosanusi / U. B. Audunorenosa, A.B. ba6kos, B. A. Ilonkos. — 2-e
u3a., uctp. u aomn. — Mocksa : UznarensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct : snekrponHsnii // OOpa3oBarenbHas
mwiatdopma FOpaiir [caiit]. — URL.: https://urait.ru/bcode/513807

6. Tynukun, E. 1. Xumus. B 2 4. Yacte 2. Opranndeckas XUMus : y4eOHUK JJIsI CPEIHETrO

npodeccuonanbHoro ooOpazoanusi / E. W. Tynukun. — 2-e wusn., wcnp. u jaon. — Mocksa :
WznatensctBo FOpaiit, 2023. — 197 c. — (IIpodeccuonansHoe obOpazoBanue). — ISBN 978-5-
534-02749-5. — Texkct : snekrpoHHbI // OOpa3oBarenbHas mmiatdgopma FOpailt [caliT]. —

URL: https://urait.ru/bcode/513731

JlonoTHHUTEbHAS JINTEPATYpa:

1. O6mass u Heopranwueckas xumus. B 2 tomax. T. 2: Xumus smementoB / JLIO.
Anuk6epona [u np.].. — Mocksa : JlabopaTtopus 3nanui, 2022. — 555 ¢. — ISBN 978-5-93208-
577-6 (1.2), 978-5-93208-575-2. — Texkcr : anekrponHsii / IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/121998.html

2. Opranuueckas XuMus : meronudeckue pekomennamuu / A.H. M3mectbeB [u nmp.].. —
Mocksa : U3marensckuit JJom MUCuC, 2022. — 72 ¢. — Texkcr : anektponnbiii // IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/129903.html

WuTepHet-pecypcsl
www.dic.academic.ru (OHJIaiH-CIIOBapU ¥ SHITUKIIOTICIIHH ).
www. biorosinfo.ru (o6miecTBo 6norexHosoros Poccun).
WWW.nano-info.ru (yueOHbIe MaTepHaIIbl O PA3BUTHH HAHOTEXHOJIOTHH ).
www.xumuk.ru (caliT 0 XUMHUH).
www. hemi. wallst. ru (OGpa3oBaTenbHBIN CAUT AJISI IIKOJIEHUKOB «XHUMUS»).
www. chem. msu. su (3aexkTpoHHas 6MOIMOTEKA IO XUMUH).
www.enauki.ru (MHTEpHET-U3IaHue U yauteneil «KECTeCTBEeHHBIC HAYKNY ).
www. hvsh. ru (kxypHan «Xumus B mkoie»). www.hij.ru (kypHan «Xumus H

NN E

KU3ZHBY).

9.  www.chemistry-chemists.com (37€KTpOHHBI# KypHAT «XUMHUKH U XUMHS»).
10. 3BC «IPRSmart»

3.3. MeTronnyeckoe olecnmeyeHHe O00pa30BaTeJIbLHOIO Ipomecca I  00y4eHHs
WHBAJIUI0B U JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMH 3/10POBbS

VYcinoBust opraHuzaliui M cojep)kaHue OoOydeHMs M KOHTpOJS 3HAHUH WHBAIMIOB M
oOyuaromuxcst ¢ OB3 mo aucuuruimHe «XuMHUS» ONPEAENSIOTCS MPOrpaMMOM JUCHMILIUHBL,
aIalITUPOBAHHOM MTPU HEOOXOAUMOCTH /1711 00YUEHUs YKa3aHHBIX 00YyJaroLIXCsl.

Opraauzanus 00ydeHusi, TeKyIel H IPOMEKYyTOUYHON aTTECTAIlUH CTYACHTOB-HHBAIHMIOB U
ctyneHToB ¢ OB3 ocymiecTBisieTcs ¢ y4eTOM OCOOCHHOCTEH MCUXO(HU3UIECKOrO pPa3BUTHS,
WH/IMBUYAIbHBIX BO3MOKHOCTEH M COCTOSTHHSI 3I0POBBSI TAKUX OOYJAIOIIIXCSI.

Hcxons U3 ncuxopu3nueckoro pa3BUTHS U COCTOSIHUS 3/10pPOBbSI CTYACHTOB-MHBAJIUIOB U
ctyneHToB ¢ OB3, opraHusyloTcsi 3aHSATHS COBMECTHO C JAPYTUMH OOYyYaroUIMMHCS B OOIIMX
Ipynnax, HUCHOJb3ysd COLMAIbHO-aKTUBHbIE W pe(IeKCHBHbIE METOJbl OOyuYeHHs CO3aHus
KOM(OPTHOTO TICHXOJOTHYECKOTO KJIMMaTa B CTYIE€HYECKOW TPYIIE HIIH, IIPH COOTBETCTBYIOIIEM
3agBI€HUM TaKOro oOydyaromierocs, IO MHIUBUAYaJbHOH Iporpamme, KOTOpasl SBISETCS
MOJTU(HUIMPOBAHHBIM BAaPHAHTOM OCHOBHOHM pabodeld mporpamMMmbl TUCHHMIUIMHEL. [Ipu 3TOM
coJiepKaHWe MpOrpaMMbl JMCUUIUIMHBI HE M3MEHseTcs. M3MeHsTcs, Kak MpaBuilo, (OpPMbI
00y4YeHHsI ¥ KOHTPOJIS 3HAHUH, 00pa30BaTeIbHBIC TEXHOJIOTHH U TUIAKTHYECKIE MaTEPHAITBL.

OOyueHue CTYICHTOB-WMHBAIMJIOB U cTyAeHTOB ¢ OB3 Takke MOXET OCYLIECTBISATHCS
WH/IMBUIYAIbHO /WK C TIPUMEHEHUEM JUCTAHIIHOHHBIX TEXHOJIOTHH.

JluctaHnoHHOe  oOyueHHMe  oOecreyrMBaeT  BO3MOXKHOCTb  KOMMYHHUKAIMi ¢
MpernoiaBaTesieM, a TaKXKe C JPYyrdMH OO0ydaeMbIMH IOCPEACTBOM BeOWHApOB (HAmpuMmep, ¢
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UCTIOJIb30BaHUEM TIpOrpaMMbl  SKYpE), dYTO CMOCOOCTBYET CIUIOYCHUIO TPYIIIbBI, HalpaBiseT
y4eOHYIO TPYIITY Ha COBMECTHYIO PaboTy, 00CYKIeHNE, TPUHITHE TPYIIIOBOTO PEIICHUSI.

B ydeOHOM mpoliecce s TOBBINICHUS YPOBHS BOCHPHUATHS H TepepaboTKu ydeOHOU
uH(pOpMallUK CTYACHTOB-UHBAIMIOB M cTyneHTOB ¢ OB3 mnpuMeHSIOTCS MyNbTUMETUIHBIE U
CHEeLMATN3UPOBAHHBIE TEXHUYECKHE CpEACTBA IpueMa-repenadnd y4deOHoil wuHpopmanuu B
JMOCTYMHBIX (opMax [Uisl CTYACHTOB C Pa3IMYHBIMU HapYIICHUSAMH, OOECIEUHBAETCS BBITYCK
QTBTEPHATUBHBIX  (OPMATOB  IEUATHBIX MaTepuanoB (KPYMHBIH MPUQPT), SICKTPOHHBIX
o0Opa3oBaTeNbHbIX pecypcoB B (opmax, aJanTHPOBAaHHBIX K OrPAHUYECHUSM 3J0POBBS
00yYaromuxcsi, HAIM4YUe He0OXOIUMOT0 MaTePHATIHLHO-TEXHIUECKOTO OCHAIICHUSI.

[TonGop m pa3zpaboTka y4eOHBIX MaTEpHUajOB IMPOU3BOJIUTCS IMPENOJIaBaTEIeM C YYETOM
TOro, 4YTOOBI CTYICHTH C HApyIICHUSAMU CIIyXa TMOJy4Yadd HWH(GOPMAIMIO BHU3YAJIbHO, C
HApyILICHUSAMU 3pEHUsl — ayauaibHO (HampuMep, C HUCIOJIb30BaHUEM IMPOTrPaMM-CHHTE3aTOPOB
peun).

Ilpumeuanue: Ilpenooasamenu, yueOuvie Kypcbl KOMOPbIX mpedylom om CmyOoeHmos
BbINOJIHEHUSI ONPEOeNeHHbIX Cheyupuueckux Oelucmesutl U npedcmasiAuwux coool npooiemy unu
Oelicmeaue, He8bINOIHUMOE OJisl CIYOEHMO08, UCHbIMbIEAIUUX MPYOHOCIIU C NepeosudtCeHuemM Uil
peuvto, oosazanvl 6 Pl yyecmv smu ocobennocmu u npeoiazamv CmyO0eHmMam-uH8aAIUOaM u
cmyoeumam ¢ OB3 anbmeprnamugtbie Memoovl 3aKpenjieHus U3yuaemo20 Mamepuaa.

JIisi OCYIIECTBIICHUS TPOIEIYp TEKYHIer0 KOHTPOJIS YCIEBAEMOCTH W IMPOMEKYTOUHOM
aTTecTauuu oOydaromuxcs uHBaMUI0B U Jull ¢ OB3 (QoHI OLEHOYHBIX CPEACTB MO TUCIUILIUHE,
MO3BOJISIOIINN OLEHUTH JOCTIKEHHE UMH PE3yJIbTaTOB O0YYECHHUS U YPOBEHb C(HOPMHUPOBAHHOCTH
KOMIIETEHIINM, MPEeIyCMOTPEHHBIX YYeOHBIM IUTAHOM M paboyeil mnporpaMMoil JAMCHUILIHHBL,
QAN TUPYETCS [Tl 00YJarOIUXCsl MHBAIHIOB U JIUI C OTPAaHMYCHHBIMHA BO3MOKHOCTSIMU 3/10POBBSI
C y4Y4eTOM HWHIUBUIYAJIbHBIX TCUXO(PU3UOJIOTMYECKUX OCOOEHHOCTEH (YyCTHO, MHCHbMEHHO Ha
Oymare, MMCBMEHHO Ha KOMIIbIOTEpe, B (opme TecTupoBaHus H T.1.). [Ipm HeoOxommmocTH
o0ydJarmuMcsl TPEeIOCTaBISICTCS JIOTOJHUTENFHOE BpeMs [UIsl TIOATOTOBKM OTBETa IpHU
MIPOXOXKJICHUN aTTECTALINH.

4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOBPA3OBATEJbHON JUCIHUATIJIMHBI

Texkymmii KOHTPOJbL M OIEHKA pE3YyJIbTaTOB OCBOCHMS AMCLMILIIMHBI OCYHIECTBIISETCS
npenojaBaTesieM B IPOLECCe IPOBENEHUS MPAKTUUYECKUX 3aHATUW U J1abOopaTOpHBIX pPadoT,
TECTUPOBAaHUS, @ TaKXKe  BBIIOJIHEHUS  OOydYalOUMMMCA  MHIMBUAYAJIbHBIX  3aJaHMM.
[TpomexyrouHas aTTectanus Bo 2 cemectpe B hopme auddepeHInpOBAaHHOIO 3a4eTa.

Oomue

Mopnyas/Paznen/Tema Tunbl OEHOYHBIX MePONIPUATHI
KOMIIeTeHIIUH

Pa3nea 1. OcHOBBI CTPOCHHUS BelleCTBA

OK 01 CrpoeHne aToMOB 1. Tect «CTpoeHne aTOMOB XUMHUYECKUX IIEMEHTOB
XUMAYECKHX Y TIPUPOJIa XUMHUYECKOH CBSZHY.
9JIEMEHTOB M MpHpoJa |2. 3a7auu Ha COCTABICHUE XUMUUECKUX (HopMy
XUMHAYECKOHN CBSI3U JIByXaTOMHBIX COCIMHEHUH (OKCHIOB, CYIb(HUIOB,

TUAPUJIOB U T.I1.).

3. 3amaHus Ha UCIIOJIL30BaHUE XUMUUECKOU
CHMBOJIMKH M Ha3BaHUW COCIUHEHUH 110
HOMEHKJIAType MEKIYHAPOIHOTO COI03a
TEOPETUYECKON U IPUKIIAJJHON XUMHH U
TPUBHUAIILHBIX Ha3BaHUM JJISI COCTABIICHUSI
XUMHYECKUX (POPMYIT IBYXaTOMHBIX COSTUHEHUI
(oxcuaoB, cynb(GUIOB, TUAPUAOB H T.I1.) U IPYTUX
HEOPraHUYECKUX COCAMHEHHUI OTJENbHBIX KJIACCOB

23



OK 01
OK 02

[Tepuonuueckuii 3aKoH
u tabnuma J[.W.
Menpeneena

1. Tect «MeTanandeckue / HEMETANIMYECKHE
CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
ANIEKTPOHY XMMHUYECKHX DJIEMEHTOB B COOTBETCTBHE
C UxX BHGKTpOHHBIM CTpOeHI/IeM U IIOJOKCHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
JI.1. MenaeneeBay.

2. [IpakTrveckue 3a1laHust Ha YCTAaHOBJICHHUE CBSI3U
MG)KIIy CTpOeHI/IeM ATOMOB XUMHWUYCCKHUX DJICMCHTOB
Y TIEPUOIMYECKUM U3MEHEHHEM CBOMCTB
XUMHUYCCKUX BJICMCHTOB U UX C0€I[I/IHCHI/II71 B
COOTBETCTBHUH C ToJIokeHUeM [lepronnueckoi
CHCTEME.

3. [IpakTHKO-OpUEHTUPOBAHHBIC TEOPETHUUCCKHIE
3a/IaHMsI Ha XapaKTEePU3ALMI0 XUMUYECKUX
9JIEMEHTOB: «MeTaInyecKkue / HeMETAITINUECKHE
CBOMCTBA, AJIEKTPOOTPUIIATEIIBHOCTD U CPOJICTBO K
AIIEKTPOHY XUMHUUYECKUX 3JIEMEHTOB B COOTBETCTBUE
C Uux BHGKTPOHHI)IM CTpOGHI/IeM " IMOJIOKCHHUEM B
MePUOIUYECKON CHCTEME XUMHUYECKUX DJIEMEHTOB
J.1. MenneneeBa»

Pa3ne 2. XumMnueckne peakuum

OK 01
OK 04

THUIBl XUMHYECKUX
peakuuii

1. 3agauu Ha cocTaBJICHUE YPABHEHHI peaKIuii:

— COEIMHEHMS, 3aMEeILIeHUs, Pa3JIoOKEeHUs, 00MEeHa;
— OKHCJIUTENBHO-

BOCCTAaHOBUTEJIBHBIX PEAKIUI C UCIIOJIb30BAHUEM
METO/1a AIIEKTPOHHOTO OajaHca.

2. 3ajaym Ha pacueT Macchl BElIeCcTBa WK 00bEMa
ra30B 10 U3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
WK 00bEMY OJTHOTO U3 YUACTBYIOIINX B PEAKIIHH
BEILIECTB; PaCU€ThI

Macchl (00bEMa, KOJTMUeCcTBa BEIIECTBA) MPOAYKTOB
PEaKIMH, €CIM O/THO U3 BEIIECTB MMEET IPUMECH

DNEeKTPOIUTHYECKAS
UCCOLMAlUSI U
HOHHBIA 0OMEH

1. 3aganus Ha COCTaBIIEHHE MOJIEKYISIPHBIX U
WOHHBIX PEaKINil C y4aCTHEM KUCJIOT, OCHOBAHUH U
COJIEH, YCTAaHOBIIEHHE U3MEHEHHUS KUCIOTHOCTH
cpenbl

2. JJaboparopnas pabota "THIIBI XUMHUYECKHUX
peakuuit"

Pa3nen 3. CTpoeHue u CBOMCTBA HEOPraHNYECKHUX BelIeCTB
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OK 01

Knaccudukanms,
HOMEHKJIATypa U
CTPOCHHE
HEOpPraHuYeCKux
BEIIIECTB

1. Tect «Homenknarypa u Ha3BaHue
HEOpPraHMYECKUX BEIIECTB UCXOS U3 UX
XUMHUYECKON (hOPMYIIbI UM COCTABJICHHE
XUMUYECKOH (OPMYIIBI UCXOS U3 HA3BAHUS
BEIIeCTBA 10 MEKTyHAPOIHOM U TPUBUATIBHON
HOMEHKJIATYpe».

2. 3agaum Ha pacyeT MacCOBOM J10JIH (MacChl)
XMMHUYECKOT'0 3JIEMEHTA (COEIMHEHNUS1) B MOJIEKYJIE
(cmecn).

3. IlpakTuyeckue 3a1aHus 10 KIacCU(PUKALIH,
HOMEHKJIAType U XUMUYECKUM PopMyiaMm
HEOPraHMYECKUX BEIIECTB PA3IMUHBIX KJIaCCOB.

4. IIpakTuyeckue 3aaHus Ha ONpeesICHUuE
XUMHUYECKON aKTUBHOCTH BELIECTB B 3aBUCUMOCTHU
BUJIa XUMUYECKOW CBSA3H U TUIA KPUCTATUIMYECKOM
pelIeTKH

OK 01
OK 02

DOU3NKO-XUMHYECKIE
CBOMCTBa
HEOPraHUYECKUX
BEILIECTB

1. Tect «OCOOCHHOCTH XUMHYSCKUX CBOICTB
OKCHJIOB, KHCJIOT, OCHOBaHUH, aM()OTEPHBIX
TUIPOKCUIOB U COJIEMM.

2. 3agaHusi HAa COCTABJIEHUE YPAaBHEHUIM XMUMUYECKHUX
PEaKIHil C y9acTHEeM MPOCTHIX U CIOKHBIX
HEOPraHUYECKHUX BEILECTB: OKCUJI0B METAJIJIOB,
HEMETAJUIOB U aM(OTEPHBIX PJIEMEHTOB;
HEOPraHMYECKUX KUCIOT, OCHOBaHUN U aM(pOTEPHBIX
TUJIPOKCHIOB, HEOPTaHUYECKUX COJIEH,
XapaKkTepU3YIOIIUX UX CBOMCTBA U CITOCOOBI
MOJTYYCHUSI.

3. [IpakTHKO-OPUEHTUPOBAHHBIE TEOPETUUECKHUE
3aJlaHMs Ha CBOMCTBA M MOJyYE€HUE HEOPTAaHMUECKUX
BCIICCTB

OK 01
OK 02
OK 04

WNnentuduxarus
HEOPTaHHYECKUX
BEIIECTB

1. IlpakTHKO-OpUEHTHPOBAHHBIE 33aHUS IO
COCTaBJICHUIO XUMHUYECKUX PEAKINN C YIaCTHEM
HEOPraHMYECKUX BEIIECTB, UCIOIb3YEMbIX IS MX
UACHTU(DUKAIIH.

2.JIaGoparopHas pabota: “UaeHTudukanus
HEOPraHWYECKHUX BEIIECTB”

Pa3nen 4. CtpoeHue u cBOlicTBa OPraHNYecKMX BellecTB
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OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpFaHI/I‘-IeCKI/IX BCIICCTB

1. 3amanus Ha COCTaBIICHUE Ha3BAHUI OPraHUYECKUX
COCIMHEHUH 110 TPUBUAILHOM WIA MEKIYHAPOIHOU
CHUCTEMAaTUYECKON HOMEHKJIATypE.

2. 3ajaHus Ha COCTaBJIEHHE MTOJIHBIX U COKPAIEHHBIX
CTPYKTYPHBIX (hOpPMYJI OpraHUYECKUX BEIIECTB
OTJIEIbHBIX KJIACCOB.

3. 3agauu Ha ompeneeHre mpocTeneld GopmMyITbl
OpraHMYECKON MOJIEKYJIbI, UCXO/Is U3 DIIEMEHTHOTO
cocrana (B %)

OK 01
OK 02
OK 04

CBoiicTBa
OpraHUYEeCKUX
COCITMHEHHH_

1. 3aganus Ha COCTABIIEHUE YPABHEHUN XUMUYECKUX
peakiuii ¢ ydacTHeM OPraHMYEeCKUX BEIIECTB Ha
OCHOBaHUU UX COCTaBa U CTPOCHUSI.

2. 3ajaHus Ha COCTaBJIEHUE YPABHEHUN XUMUYECKUX
peaxuil, WIUTFOCTPUPYIOIIUX XUMHUYECKHE CBOICTBA
C YYETOM MEXaHHU3MOB IMPOTCKAHUS TAHHBIX PEaAKIIHA
Y TEeHETUYECKOU CBSA3M OPraHUYECKUX BEUIECTB
pa3HbIX KJIACCOB.

3. PacueTrHble 3a1a4u IO ypaBHEHUSIM PEAKIIHL ¢
y4aCTHEM OPTaHHUYECKUX BEIIECTB.

4., JTaboparopnas padota “IIpeBpamieHus
OpraHMYECKUX BEIIECTB IIPU HarpeBaHuu"

OK 01
OK 02
OK 04

Nnentuduxanys
OpPraHHYECKUX
BEIIIECTB, UX 3HAUCHUE
Y IPUMCHEHUE B
OBITOBOM U
MPOU3BOJACTBEHHOMN
JEATEIIbHOCTH
yejaoBeKa

1.IIpakTHKO-OpHEHTHUPOBAHHBIE 3aJJaHUS 11O
COCTaBJICHUIO XUMHUYECKUX PEAKIINN C yIaCTHEM
OpPraHUYECKUX BEIIECTB, B T.4. UCHOIb3YEMBIX JUIs
WX UACHTU(PHUKAIMH B OBITY M TPOMBIILIEHHOCTH.
2.JIaGopatopHas paborta: “Unentudukanus
OpTraHWYECKUX COCAMHEHHI OT/EIbHBIX KJIaCCOB”

Pazgen S. Kuneruvyeckue M TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS
XUMHYECKHX PeaKIui

OK 01
OK 02

CKOpOCTh XMMHUYECKUX
peakuuii. XuMU4ecKoe
paBHOBECHE

ITpakTHKO-OPHEHTUPOBAHHBIE TEOPETUYECKUE
3aJaHus Ha aHaiau3 (GaKTOPOB, BIUAIOMINX HA
MU3MEHEHNE CKOPOCTH XMMHUYECKON PEaKIIUH.
[TpakTHKO-OpHUEHTHPOBAHHBIE 33JaHUSI Ha
npuMmeHenne npunuuna Jle-Illarense puist
HAXO0X/ICHUS HaIlPaBJIEHUSI CMEILIEHUS PaBHOBECHS
XMMUYECKOHN peakIuy U aHaau3 paKkTopoB,
BIIUSIOLINX HA CMEILEHUE XUMUYECKOTO PaBHOBECHS

Pa3pea 6. PacTBo

bl

OK 01 [Tonsitue o pactBopax |1. 3agaun HA TPUTOTOBJIIEHUE PACTBOPOB.

OK 02 2. IIpakTHKO-OpUEHTUPOBAHHBIE PACUETHBIE 3a/1aHUS
Ha JIUCIIEPCHBIE CUCTEMBI, UCIIOJIb3yeMbIE€ B OBITOBOM
Y TIPOM3BOJICTBEHHOH /1€ATEIbHOCTH YeJIOBEeKa

OK 01 HccnenoBanue cBoiicTs |JlabopaTtopHas paboTa

OK 04 pacTBOpOB “IIpuroToBieHne pacTBOPOB”
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Pasznes 7. Xumusi B ObITY M IPOM3BOJICTBEHHOM NeSITEJIbHOCTH YeJIOBEKA

OK 01 Xumus B OBITY H Keiic (¢ yaerom Oynymieit npodeccuoHaaIbHOM

OK 02 IIPOU3BOJCTBEHHON JIESITEIIBHOCTH )

OK 04 NEATEIbHOCTHU Bo3MokHBIE TEMBI KEHCOB:

OK 07 YeJI0BeKa 1. [TorenneHue KIMMaTa U BBICBOOOKICHUE T'a30BBIX

T'HJPaTOB CO THA OKEaHa.

2. Byaymue marepuaisl s aBua-, MalllMHO- U
prOOPOCTPOCHUS.

3. HoBble MaTepHaisl AJisi COJTHEYHBIX OaTapeii.

4. JlekapcTBa Ha OCHOBE PACTUTEIBHBIX [IPENAPATOB

O01mme KpUTEPUN OLIEHKH Pe3yJIbTATOB OCBOCHUS Y4€OHOM M CIUNINHbBI

B yCTHBIX W INHCHMEHHBIX OTBETaX CTYJEHTOB Ha MPAKTUYECKUX (CEMMHAPCKUX U
1a00paTOPHBIX) 3aHATHUAX, B COOOWICHUSX M JOKJIanax, U Jpyrux ¢Gopmax ayIauTOpHOU U
CaMOCTOSITENIbHOW paloThl, a TaKkKe B TEKYIIMX KOHTPOJBHBIX pabOTax YYHUTHIBAIOTCS: TIIyOMHA
3HAHUU, BJaJIeHHE HEOOXOOUMBIMU YMEHHMSIMH (B 00bEeMe MPOrpaMMbl), JOTUYHOCTh H3JI0KEHUS
MaTepuiia, BKIIoYasi 00001IeH s, BEIBOBI, COOTIOICHNE HOPM JINTEPATYPHOH peyn.

OULEHKY «OTJIMYHO» 3aCIyKMBAET CTYAEHT, TBEPAO 3HAIOIIMI MPOTPaMMHBIA MaTepual,
CUCTEMHO M TPaMOTHO U3JAralIiuid €ro, JEMOHCTPUPYIOIIMA HEOOXOIUMBIH  ypOBEHBb
KOMIIETEHIINM, YETKUE, CKAaTbhle OTBETHl HA JOMOJHHUTEIbHBbIE BOMPOCHI, CBOOOJHO BiaJCIOLIUIT
MIOHATHUIHBIM aIllapaToM.

OLEHKY «XOpOLIO» 3acily’kKHUBaeT CTYJEHT, MPOSBHUBIIMI IOJIHOE 3HAHHE IPOTrPAMMHOTO
Marepuaia, JeMOHCTPUPYIOMNK CHOPMHPOBAHHBIE HA JOCTATOYHOM YPOBHE YMEHHS M HaBBIKH,
yYKa3aHHbIE B IpOrpaMMe KOMIIETEHIWH, JONYCKAIOMUA HENPUHUMUIINAIbHBIE HETOYHOCTU IPH
W3JI0KEHUU OTBETA Ha BOIPOCHI.

OLIEHKY «yAOBJIETBOPUTEJBHO» 3aCIY)KUBAET CTYJEHT, OOHApYXMBIIMI 3HAHUS TOJBKO
OCHOBHOTO MaTepuana, HO HE YCBOMBIIMH JI€Tald, JOMYCKAIOUIMI OMIMOKM MPUHUIUIHAIBHOIO
XapakTepa, JIEMOHCTPUPYIOIIMH HE [0 KOHIA CHOPMHPOBAHHBIE KOMIIETCHIIMH, YMEHUS
CUCTEMATHU3UPOBATh MaTepUall U J€JIaTh BHIBObI.

OneHKy «HeyI0BJEeTBOPHTEJIBHO» 3aCIIy’)KMBAcT CTYJEHT, HE YCBOMBIIMN OCHOBHOIO
CoJlep’KaHusl MaTepuasla, He yMEIOIUNH CUCTeMaTU3UpOoBaTh MHPOPMAIUIO, J1e1aTh HEOOXOANUMbIE
BBIBO/JIbI, YETKO ¥ TPAMOTHO OTBEYaTh HA 3a/IaHHbIE BOIIPOCHI, IEMOHCTPUPYIOLINI HU3KUHA YPOBEHD
OBJIaJICHUS] HEOOXOAUMBIMU KOMIIETEHIIUSIMH.

OuenuBanme cTyeHTa Ha AU (PepeHHHPOBAHHOM 3a4eTe M0 Y4eOHOo# IuCUMIJIMHe

OneHKa «OTJIMYHO» BBICTABISAETCS CTYJEHTY, €CIM OH TJIyOOKO M TPOYHO YCBOWII
MPOrpaMMHBIM MaTepua, MCUEpIbIBAIOLIE, MOCIEI0BaTENbHO, YETKO M JIOTUYECKH CTPOWHO €ro
U3JaraeTr, yMeeT TECHO YBS3bIBaTb TEOPHUIO C INPAKTHUKOW, CBOOOAHO CIIpaBIseTCS C 3a/layaMu,
BOIIpOCAaMM M JPYTMMHM BHJI@MU TPUMEHEHUS 3HaHUN, HE 3aTpyIHSAETCSs C OTBETOM IpHU
BUJOM3MEHEHUH  3aJlaHui, TpaBHJIBbHO  OOOCHOBBIBAET  MPHUHATOE  pEIlIeHHe,  BIAJEeT
Pa3HOCTOPOHHUMU HaBBIKAMM U MIPUEMAMHU BBITIOJTHEHUS MPAKTUYECKUX 3a/1a4.

OneHka «X0poII0» BBICTABIISETCS CTYACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IpaMOTHO U
[0 CYUIECTBY H3JlaraeT €ro, He JONycKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC,
IIPABWJIBHO IPUMEHSET TEOPETHUECKUE IOJIOXKEHUS INPH PEIIEHUHM NPAKTHYECKUX BOIPOCOB U
3aJa4, BajJeeT He0OXOJUMbIMU HaBbIKAMH U MPUEMAMU WX BBITTOJIHEHUS.

OneHka «yI0BJIETBOPHUTEIbHO» BBICTABIISIETCA CTYIEHTY, €CJIM OH MMEET 3HaHUS TOJIBKO
OCHOBHOTO MarepHajia, HO HE YCBOMWJ €ro JjeTajieil, JOMyCKaeT HETOYHOCTH, HEIOCTaTOYHO
npaBUiIbHbIE (OPMYIMPOBKH, HApPYyLIEHUs JIOTUYECKOM MOCIEI0BATENIbHOCTH B HU3JI0XKEHUU
IPOrpaMMHOT0 MaTepHralla, UCTIbITHIBACT 3aTPYIHEHUS IIPU BBIMOJHEHUH TPAKTUYECKUX PadoT.

OneHka «HeyJ0BJETBOPHUTEJIbLHO» BBICTABISAETCS CTYJIEHTY, KOTOpPbII HE 3HaeT
3HAYUTENIbHOM YacTH MPOrpaMMHOI0 MaTepuraia, JOMyCKaeT CYIIIeCTBEHHbIE OUTNOKH, HEYBEPEHHO,
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IlepeyeHb BONPOCOB /Il MOATOTOBKH K MPOMEKYTOYHOM aTTeCTAIUN
1o y4yeOHOW qucuunanue « XuMus»

CoBpeMeHHast MOJIeIb CTPOCHHUSI aTOMa
DOnekTpoHHas KOHGUTypalus aToma.
Knaccugukaiius XuMHUECKUX JIEMEHTOB (S-, p-, 0-371eMEHTHI).
DNEeKTpOHHAs TPUPOJIa XUMUYECKOM CBSI3U.
Buabl xumuyeckol cBsA3M (KOBaJICHTHAs, HOHHAsI, METaJUIMYeCKasi, BOJIOPOJIHAS) U
crocoObl ee 00pa3oBaHUs
Ilepnonnueckas cucrema XumMudeckux 3iueMeHToB .M. Menneneesa.
Pu3N4ECKU CMBICI
Ilepuonnueckoro 3akona J1.11. Menneneesa.
MupoBo33peHueckoe U HayuHoe 3HaueHue llepuoanyeckoro 3akona .M. Menneneena.

. PacTBopenue kak pU3NKO-XMMHUYECKHii iporiecc. PacTBopsr
11.
12.

PactBopuMocTbs. MaccoBasi 107151 paCTBOPEHHOT'O BEILLIECTBA.

CwmbIcn oKasaress MpeAesibHO JOMYCTUMON KOHIIEHTPAIIMU U €r0 UCIIOJIb30BAHUE B
OILICHKE 9KOJIOTUYECKON O€30MaCHOCTH. ONTACHOCTh BO3/ICHCTBUS Ha KUBBIE OPraHU3MBbI
OIpE/IENIEHHBIX BEIIECTB.

OnacHOCTb BO3/IEWCTBUS HA )KUBBIE OPTaHU3Mbl OIIPEACIICHHBIX BEIIECTB.
Krnaccudukanus u THITBI XUMAYECKUX PEAKIUI ¢ y9acTHEM HEOPTaHUIECKUX BEIIECTB.
CreneHb OKHUCIICHUS. YPABHEHUS OKHUCICHHUS-BOCCTAHOBJIEHUS. OKHCIUTEND
BOCCTAHOBUTEb.

Teopust 3NEKTPOIUTUUECKON TUCCOLUALIUN

DIIEKTPOIHUTHI, HEAIEKTPOIUTHL. Peakiuu noHHOro 0OMeHa.

CKopoCThb peakiny, ee 3aBUCUMOCTh OT Pa3InYHbIX (PAKTOPOB

TemutoBbie 3 (HEKTH XUMUYECKUX pEaKInii. DK30- U SHIOTCPMUICCKIE, PCAKIUH.
OOpatumocTh peakiuil. XMMHUYECKOE€ PaBHOBECHE W €r0 CMEIIEHHE MOJA JeHCTBUEM
pa3IuYHbIX (PaKTOPOB

[Tpenmet Heopranndeckoit xumun. Kiaccudukanys HeOpraHHUECKUX BEIIECTB.
OCHOBHBIE KJIACCHI CIIOKHBIX BEHIECTB (OKCUIBI, THAPOKCUIBI, KHCIIOTHI, COJIH).
Kpucrannnaeckue u amop¢Hbie BemecTBa. TUIBI KPUCTATNTMYECKUX PEIIETOK
3aBUCHUMOCTH (DU3UYECKUX CBOMCTB BEIIECTBA OT THIA KPUCTAUIMYECKON PEIICTKH.
3aBUCUMOCTh XMMHUYECKOM aKTMBHOCTH BEUIECTB OT BHJAa XUMHUYECKOH CBA3M U THUIIA
KPUCTAJUIMYECKON PEHIETKH.

O6mue ¢puznyecKkrue U XMMUYECKUE CBOWCTBA METAIITIOB.
Croco0bI MOTy4YeHUsT METaJJIOB

Koppo3us meraninos

3HavYeHHE METAUIOB W HEMETAUIOB B TMPUPOJAE W SKU3HEACATEIHHOCTH YeJIOBEKa U
OpraHU3MOB

OO6mme ¢puzndeckrue 1 XUMUIECKHE CBOMCTBA HEMETAIIIOB

Tunuunsle cBoiicTBa HemeTaios 1V-VII rpynn

Knaccudukanust 1 HOMEHKJIaTypa COeIMHEHN HEMETaJIOB.
KpyroBopoTbl OMOTEHHBIX AJIIEMEHTOB B MPUPOJIE

XUMUYECKUE CBOMCTBA OKCHUJIOB.

XUMHYECKUE CBOMCTBA THAPOKCUJIOB.

XUMHUYECKUE CBOMCTBA KUCIIOT.

XUMHUYECKUE CBOWCTBA COJIEH.

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB MPOCTHIX BEIICCTR.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB BOJOPOAHBIX COCTUHEHHIH,
3aKOHOMEPHOCTH B U3MEHEHUHN CBOMCTB BBICIITUX OKCHJIOB U THAPOKCHJIOB
['eneTnueckasi CBA3b MEXKIY KJIaCCAMH HEOPTraHUYECKUX COECTMHEHUM
[IpenMeT opraHUYeCKON XMMUU.
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44,
45.
46.

47.
48.
49.
50.
51.
52.
53.
54,
55.
56.
57.
58.
59.
60.
61.
62.
63.
64.
65.
66.
67.
68.
69.
70.

OCHOBHBIE TIOJOXKECHHSI TEOPUU XUMHUYECKOTO CTPOCHHUS OPTraHUYEeCKHX COCAMHECHUN
A.M. bytneposa.

W3omepus 1 U30Mephl.

[Tpunuummne! K1accuukauy OpraHNYeCKUX COSTUHEHHIM.

MexnyHapoaHas HOMEHKJIATypa W NPHUHIMIBI  HOMEHKIATYPhl ~ OPTraHUYECKHX
COCTUHEHUN.

CBolicTBa IPUPOIHBIX YIIIEBOJOPOIOB, HAXOXKIECHUE B PUPOJIC U IPHUMECHECHHE
0COOEHHOCTHU

Knaccugukaum 1 HOMEHKIaTypbl BHYTPH KJlacca yIIIeBOAOPOIOB.

[IpenenbHbIE YTIEBOJOPOIBI

HenpenenbHble yriaeBogopost

Kucnoponconepxamue coequnenus. Knaccudukanus

[TpakTHYeckoe MpUMEHEHUE KUCIOPOICOISPKAIIIX COSTMHEHUI

Mpina Kak cOJM BBICITUX KApOOHOBBIX KUCITIOT

A3oTcoaepikaiie CoeTIMHEHUsI. AMUHBI.

A3oTconepkalue CoeIMHEHUSI. AMUHOKHUCIIOTHI.

A3zoTtcoaepikaiue coenuHeHus. benku.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU OPTraHHUYECKUX COSIMHEHHM.
BricokoMoneKkysipHbIe COSTUHEHUS (CHHTETHYSCKHE U OMOJIOTHUECKU-aKTUBHBIE).
buoopranunueckue coeuHEHUS .

[Tpumenenne n OuoIOrHYECKast pOJb YTIEBOOB.

Ob6nactu npuMeHeHus: aMHHOKUCTOT. [IpeBparienus 0eIKoB MUIU B OPraHU3ME.
buonornueckne GyHKIIUU OSIKOB.

buonoruueckue GyHKIIUU )KUPOB.

Ponb opranudeckoli XUMHUH B PEIICHUH TIPOOJIEM MHIEBOH 0€30MacHOCTH.

Pounb opranndeckoit XuMuu B pelieHu mpoOIeM SHepreTHIeckoil 6€30MacHOCTH.
ANBTEpHATUBHBIC HCTOYHUKH YHEPTHH.

Ponb opranndeckoit XuMuu B pa3BUTUU MEIULIUHBL.

Ponb opranndeckoii XUMHH B CO3JTAaHUM HOBBIX MaTEPHUAJIOB.

OnacHOCTh BO3JEHCTBHUS HA KUBBIE OPTaHU3Mbl OPTraHUYECKHX BEIIECTB OTAEIbHBIX
KJIACCOB.
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