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1. OBIIIASI XAPAKTEPHMCTUKA ITPUMEPHON PABOYEHN ITPOTPAMMEI
OFI[EOBPA3OBATEJIBHOU JJUCIIUITIUHEBI « XUMU»

1.1. Mecto  nuUCUMIIMHBI B CTPYKType€ OCHOBHOM  NpO(ECCHOHATBHOU
o0pa3oBaTeIbHON MPOrpaMMBbI

O6meobpa3oBaTenbHas TUCHUILUIMHA «XUMUSD» H3ydaeTcss Ha 0a30BOM ypOBHE B
o01ieo0pazoBaTebHOM IMKJIE Y4eOHOro IjlaHa OCHOBHOM Npo¢ecCHOHATbHOM
oOpazoBatenbHOM porpamMMmsbl 35.02.05 « ArpoHOMUSI»

[IpukinanHoit MOayNnb BKIHOYAeT OAMH pazgen. Pazmen 7 «Xumus B OBITY U
OPOU3BOJACTBEHHON  JEATEIIBHOCTH  YEJIOBEKa»  peau3yeTcss i1 BCeX
npodeccuii/cenuaibHOCTE Ha MaTepuaie KeMCOB, CBA3aHHBIX C IKOJIOTHYECKOM
0€30MacHOCThI0 M OIICHKOW TIOCJICICTBUN OBITOBOM W  TPOU3BOJICTBEHHOM
NESATENbHOCTH, M0 OTpacisiM Oyaymied npodeccHuoHaNIbHON — NIeATeIbHOCTH
00y4Jaromuxcs.

[lepron oOyueHus U pacrpeesieHne o ceMecTpaM ompenessieT o0pa3oBaTelibHas
OpraHu3alys CaMOCTOSITENIBHO, C YYETOM JIOTMKH (OPMHUPOBAHUSA MPEIMETHBIX
pe3yNbTaToOB, OOHIMX M MPO(PECCHOHANBHBIX KOMIETEHIUN, MEXIPEAMETHBIX
CBA3EH c JpYTruMU JUCHUTUIMHAMUA 0011e00pa30BaTEIHLHOTO U
o0menpodhecCHOHAIBHOTO IIUKIIOB YIEOHOTO IIJIaHa.

1.2. enu u nuaHupyemsble pe3yJibTaTbl OCBOCHHS JUCIUTIIINHBI

1.2.1. llenau u 3a1a49u JUCHUIIMHBI

DopMUpPOBAHUE Y CTYICHTOB IMPEICTABICHUS O XHWMHUYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOM KApTUHBI MHpAa KAaK OCHOBBI MPUHATHS PEIICHUN B
KU3HEHHBIX W TIPOU3BOJCTBEHHBIX CHUTYalUsSX, OTBETCTBEHHOTO IOBEJACHUS B
NPUPOJTHOM Cpelie.

3amauu TUCIUILINHBL:

1) cdopmupoBaTh TOHMMAHHE 3aKOHOMEPHOCTEH TIPOTEKAHHMS XUMHYECCKUX
MIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH cpelie, HETOCTHOM HAyYHOU KapTUHBI MUPA,

B3aMMOCBA3HU 1 B3aUMO3aBUCHUMOCTH €CCTCCTBCHHBIX HAYK]



2) pa3BUTh YMEHHUS COCTaBISATH (HOPMYJIBI HEOPTaHMUYECKUX U OPTaHHYECKHX
BEIIECTB, YPaBHCHHUA XUMHUYECKHX  peakiui, OOBICHATHP HX  CMBICT,
MHTEPIPETUPOBATH PE3YNIbTAThl XUMHUUECKHUX IKCTIEPUMEHTOB,

3) cdopMupoBaTb  HaBBIKM  MPOBEACHUS  MPOCTEHIINX  XUMHYECKUX
HKCIIEPUMEHTANIBHBIX HCCIEJOBAaHUI C COONIOIGHHEM TpaBuil OE30MacHOro
oOpalieHus ¢ BellecTBaMu U JIabOpaTOpHBIM 000PYI0BaHUEM;

4) pa3BUTh yMEHHUS WCIOJIB30BaTh WH(MOPMAIHNIO XUMHUYECKOTO XapakTepa H3
pa3IMYHBIX HICTOYHHUKOB;

5) chopmupoBaTh yMEHHs TPOTHO3UPOBATH TOCIEACTBUS CBOCH JEATEIHHOCTU M
XUMHUYECKUX IPUPOIHBIX, OBITOBBIX M MPOU3BOICTBEHHBIX IPOIIECCOB;

6) chopmMHupoBaTH MOHMMAHWE 3HAYUMOCTU JOCTHIKCHHUH XHMHUYECKOW HAYKH U

TEXHOJIOTHH ISl PA3BUTHS COITMATIBLHON U TPOU3BOCTBEHHOU cdep.



1.2.2. [Inanupyemble pe3yabTaThl OCBOEHHUs 001Ieo0pa3oBaTenbHON AUCHUIUIMHBL B coOoTBeTCTBUU ¢ PI'OC CIIO u Ha ocHoOBe

oI'oC COO
Kon u | [Imanupyemsle pe3ynbTaTsl OCBOCHUS JUCLHUIIINHBI
HaVMEHOBaHUE
(hopMHpYyEMBIX OO6mme JucuunnuHapHbie
KOMIIETEHIUI
OK 01. Beibupats | B yactu Tpya0Boro BOCIUTaHHUS: - BJIAJETh CHCTEMOM XMMHMYECKMX 3HAaHHH, KOTOpas  BKIIFOYAET:

CHOCOObI peleHus
3a/a4
npodeccrnoHalIbHO
W JIeATEeIbHOCTH
IPUMEHUTEIBHO K
pa3IUYHbIM

KOHTCKCTaM

- TOTOBHOCTh K TpPYIdy, OCO3HAaHHE IIEHHOCTH

MacTepCTBa, TPYI0JIO0HE;

-  TOTOBHOCTH K AaKTHUBHOM  JEITEIHLHOCTH
TEXHOJIOTHYECKOM Hu COITMaTbHOM
HaIpaBJIEHHOCTH, CIOCOOHOCTh HWHHIIMHUPOBAT,
IUIAaHUPOBaTh W  CAaMOCTOSITEJIbHO  BBITMIOJHSTH
TaKy10 J€ATEeIbHOCTD;

- HUHTEpPEC K Pa3IMYHBIM chepam
npohecCHOHANTBHOM JIeATEILHOCTH,

Osmagenne YHUBEPCAIbHBIMU y4eOHBIMU
N03HABATEILHBIMH JCHCTBUSIMU:

a) 0a30BbI€ JIOTUUECKHE JEHCTBHSL:

- CaMOCTOSITEILHO bopMynupoBaTh n

aKTyalu3upoBaTh NpoOIeMy, paccMaTpuBaTh e€e
BCECTOPOHHE;
- YCTaHaBJIMBATh CYLIECTBEHHBIH NpPU3HAK WIIH

OCHOBAaHHA Ui CpaBHCHUA, KJ'IaCCI/I(I)I/IKaI_II/II/I n

OCHOBOTIOJIATAfOIIAe TOHATHS (XHMHYECKHNA 3JIEMEHT, aToM, 3JICKTPOHHAs
00oJt0uka aTroma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIH aTOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTB, JJICKTPOOTPHUIIATSIILHOCTh, CTCIICHb OKUCIICHUS, XUMHUYECKas
CBSI3b, MOJIb, MOJIApHAsi Macca, MOJISIPHBIA OO0bEM, YIJIEPOJHBIA CKENeT,
GbyHKIMOHANbHAS TPYyNNa, paauKal, U30Mepus, U30MEPhl, TOMOJIOTHUECKUN
pAa, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPOA- U a30TCOAEPKAIUE COSAUHEHUS,
OMOJIOTHYECKH aKTHUBHBIC BeIIeCTBa (YIJIEBOJBI, KUPBI, OCIKH), MOHOMED,
MoJIUMEpP,  CTPYKTYypHOE

KpUCTAINIMYECKasd PEIICTKA, THUIIBI XHUMHUYCCKUX peaKHI/Iﬁ (OKI/ICJ'II/ITGJ'IBHO'

3BE€HO, BBICOKOMOJICKYJISIDHBIE  COEIMHEHUS,
BOCCTaHOBUTEJbHbIE, 3K30-U SHAOTEPMHUUYECKUE, PEaKIIMd HOHHOTO OOMEHa),
pacTBOp, PNEKTPOIUTHI, HEAIEKTPOIUTHI, AEKTPOITUTHIECKAs IUCCOIMAIINS,
OKHUCJIMTEIh, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKON peakliy, XUMUYECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOPHs XHMHYECKOTO CTPOCHHUS
oprannueckux Bemects A.M. byrnepoBa, Teopusi 3IEKTPOJUTHYECKON
aucconnanuu, nepuoaudeckuil 3akon .M. MenneneeBa, 3aKkOH COXpaHEHHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUHN S3bIK XUMUH, (aKTOJOTHUECKHE

CBCIACHHUA O CBOI\/'ICTBaX, COCTaBC, MOJYUCHUHN U 0€30I1aCHOM HCIIOJIb30BaHUU
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0000I1IeHHS;

- OIpeneNnsTh IENu JCATEIbHOCTH, 3a]aBaTh
napaMeTpsl U KPUTSPUHU UX JOCTHKCHHUS,

- BBISBIISATH 3aKOHOMEPHOCTH M TMPOTUBOPEUYUS B
paccMaTpuBaeMBbIX SBIICHUSX;

- BHOCUTh KOPPEKTUBBEI B  JICATEIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIBTATOB IICIISIM,
OIICHUBATH PUCKH TIOCIICICTBUN ACITEIHLHOCTH;

- pa3BUBATH KPEATUBHOE MBIIUICHUE MTPH PEIICHUH
YKU3HEHHBIX TTPOOIIeM

0) 0a30BEIE HCCIEAOBATEILCKIE NEHCTBUS:

- BJIQJICTh HABBIKAMHU y4eOHO-HCCIICIOBATEIIbCKOM
" MPOSKTHON  JIeATEIHHOCTH, HaBBIKAMH
paspernieHus mpooeM;

- BBISBISATh TNPUYUHHO-CIICJCTBEHHBIC CBS3H |
aKTyaJIM3UpOBATh 3a]auy, BBIJIBUTaTh THIIOTE3Y €€
pereHus, HAXO/IUTh apryMEHTHI TUTst
JI0Ka3aTebCTBA CBOMX YTBEPXKICHHU, 3a/1aBaTh
napaMeTpbl U KPUTEPHH PEIICHHUS;

- aHAJM3UPOBATH IOJIYYCHHBIC B XOJI€ PCUICHHS
3aJ]auu pe3yJbTaThl, KPUTHUYECKH OIICHUBATh HX
JOCTOBEPHOCTh, IPOTHO3UPOBATh HM3MCHCHUE B
HOBBIX YCIIOBHSIX;

- YMETh MEePEeHOCUTh 3HAHUS B MO3HABATEIHHYIO U

MMPaKTUYCCKYIO o0actu KHU3HECACATCIBbHOCTHU,

BOKHEUIIMX HEOPraHWYeCKHMX U OpPraHMYeCKUX BEIIECTB B OBITY U
IIPAKTUYECKON JIEATEIbHOCTH YEI0BEKA;

- YMETb BBIABIATH XapaKTEpHbIC IIPU3HAKA W B3aMMOCBSI3b H3YYCHHBIX
IOHATUH, IPUMEHATH COOTBETCTBYIOIIME IOHATHS IIPU ONIMUCAHUU CTPOCHUS U
CBOWMCTB HEOPraHMYECKUX M OPraHMYECKHX BEIIECTB M HX IPEBPAILLCHUN;
BBISBJITH  B3aMMOCBA3b  XMUMMYECKMX 3HAaHUM C  MOHATHAMU U
IIPEACTABICHUAMU JPYTHX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

HCIIOJB30BaTh ~ HAMMEHOBAHUS

XUMHNYECKHUX COGI[I/IHGHI/II\/JI

- yMeThb
MEXKIYHAPOJHOTO COK03a TEOPETHYECKOW ¢ NPUKIAAHOM XUMUUA H
TPUBHUAJIBHBIC HA3BAHUA BaKHEHUIITNX BCUICCTB (BTI/IJ'IGH, AllCTUIJICH, TTIMLCPHH,
dbenon, dopmanpaerua, yKCycHas KHCIOTa, TJUIMH, YrapHblii Tras,
yrHeKI/ICHI)Iﬁ ra3, aMMHakKk, ramecHasa U3BCCThb, HCrali€Hass W3BCCTh, ITNUTbhECBAA
coJla M JPYrux), COCTaBIATh (POPMYJbI HEOPTAaHUYECKUX U OPTaHUYECKUX
OOBSACHATL HMX CMBICI,

BEUIECTB, YPAaBHEHUS XMMHUYECKUX pEaKLUi,

MOATBEP)KIATH XapaKTepHbIC XUMHYECKUE CBOIiCTBa BEIECTB
COOTBETCTBYIOIIMMH AKCIIEPUMEHTAMH U 3aIUCSIMU YPAaBHCHUN XUMHYECKHX
peaKIui;

- YMEThb YCTaHaBJIMBaTh MPUHAIICKHOCTh WU3YYCHHBIX HEOPraHUYECKUX H
OPraHWYEeCKUX BEIIECTB K OIMpPEACICHHBIM KJlaccaM W TpyIMIaM COCIMHCHHH,
XapaKTEePU30BaTh HMX COCTAaB M BAKHEWUIINE CBOWCTBA; OMNPEICISATH BHJIBI
XUMHUYECKUX CBs3ed (KOBaJICHTHAs, MOHHAS, METANIMYECKas, BOJOPOHAs),
THITBl KPUCTAJUTMYECKUX PEIIETOK BEIIECTB; KJIACCU(PHUIIMPOBATh XUMHYECCKUE
peakuuy;

XUMHYECKOH  COCTaBJISIONIEH

- copMupoBaTb MpEACTABIECHUSI: O

CCTeCTBeHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHU B IIO3HAHUH SIBJICHUM
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- YMCTb MHTCIPUPOBATH 3HAHUA U3 PaA3HbIX
MPEeIMETHBIX 00IacTei;

- BBIIBUT'ATh HOBBIC niacu, npeajiaratb
OpPUTMHAJIBHBIC MMOAXOAbI U PCHICHU A,

ux

- CIIOCOOHOCTD HUCIOJb30BAHUSA B

II03HABATEIBbHOW U COLMATIbHOW MPAKTUKE

npupobl, B (OPMHPOBAHWU MBIIUICHUS W KYJIbTYphl JIMYHOCTH, €€
(YHKIIMOHATBHON IPaMOTHOCTH, HEOOXOIUMOMN JUTS PEHICHHUS TPAKTUYECKUX
3aJa4 ¥ 9KOJIOTUYECKH O0OOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM CpeJE;

- YMCTb MNPOBOAUTH pacCdYCThbl IO XHUMHWYCCKHUM Q)opMynaM U YpaBHCHHAM
XUMHNYCCKUX peaKuHﬁ C HUCIIOJIB30BaHUEM (1)I/ISI/I‘I€CKI/IX BCJINYHH,
XapaKTEePU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE  YCJIOBHSI) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I TPHUHATHUA peHIGHI/Iﬁ B KOHKPCTHBIX

JKU3HCHHBIX CUTYyallHuiaX, CBA3aHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

OK. 02.
Hcnonb3oBarh

COBPEMECHHBIC

CpeICTBa TIOUCKA,
aHaymza u
MHTEpPIpETANH

nHpopMaruu u
nH(pOpPMaLMOHHbBIE
TEXHOJIOTUU  JUIA
BBITIOJTHEHUS 3a7a4

npodeccuoHaIbHO

1 1esITeNbHOCTHU

B o6nacTi IeHHOCTH Hay4YHOTO MO3HAHUS:
- c(OpMUPOBAHHOCTD MHPOBO33PEHUS,

COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAyKu U OOIIECTBEHHON MpPaKTUKHU,
Ha

OCHOBaHHOTI'O JUajore

KYJBTYp,
CIOCOOCTBYIOLIETO OCO3HAHHIO CBOErO MeCcTa B
MOJIUKYJIBTYPHOM MUDE;

- COBEPIIECHCTBOBAHME SI3bIKOBOM M YUTATEIHCKOM
KYJIBTYPbl KaK CpEJICTBAa B3aUMOJICHCTBUS MEXKIY
JIOJIbMU U TIO3HAHUS MUDPA;

- OCO3HAHHUE IICHHOCTH HAy4YHOH JeATelIbHOCTH,
TOTOBHOCTD

OCYIICCTBJIATD MMPOCKTHYIO n

HCCIIEeIOBATENbCKYIO JesITeNIbHOCTD
WHIUBUAYAIbHO U B TPYIIIIE;
y4eOHBIMU

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHA

BBIIIOJIHATH XUMHYECKHI OKCIICPUMCHT

- yMeThb

(mpeBpallleHHUsT OpPraHWYEeCKUX BELIECTB IIPH HarpeBaHUW,

MJIAaHUPOBAaTh |
MOJTy4YeHUe
STUJICHA M W3YYCHHE €Tr0 CBOWCTB, KQUeCTBEHHBIC PEAKIIMHM Ha aJIbJCTHJIBI,
KpaxMaj, YKCYCHYIO KHCJIOTY; JeHaTypauus O€JKOB MpU HarpeBaHUH,
[BETHbIE pEaKIUu OeNKOB, MPOBOAUTH pEaKIUH HOHHOTO OOMeHa,
OTIPENENIATh CPely BOJHBIX PACTBOPOB, KAUECTBEHHbIE peaKlIUU Ha cyabdar-,
kapOoHaT- M  XJOPHA-aHUOHBI, Ha KAaTHUOH AaMMOHHS;  pellaTh
SKCIIEpUMEHTANIbHBIC 3amaun 1o TemaMm "Mertamisl" u "Hemertamnsl") B
COOTBETCTBUHU C IMpaBWJIaMU TEXHHUKH O€30MacCHOCTH Mpu oOpalleHuu ¢
BEIIECTBAMU U J1A0OpaTOPHBIM O00OPYIOBAaHUEM; MPEACTABIATH PE3yIbTAThI
XHUMHYECKOTO SKCIIEPUMEHTA B JOpPME 3aMUCH YPaBHEHUN COOTBETCTBYIOLIUX
peakiuii 1 GOopMyIHPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yYMeTh aHaJM3UpPOBaTh XHMHUYECKYI0 HHGPOpPMAIUIO, TOIy4aeMyl U3

pPa3HbIX HCTOYHHUKOB (CpeI[CTB MacCoOBOM I/IH(I)OpMaI_II/II/I, CCTh I/IHTepHeT n

Apyrue);
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MO03HABATEIbHBIMH JCHCTBUSIMHU:

B) paboTa ¢ HHpOpMAaIUECH:

- BJAJICTh HABBIKAMH MOJY4YEHUS WH(POpMALUU U3
WUCTOYHUKOB Ppa3HBIX THUIOB, CaMOCTOSATEIBHO
OCYIIECTBIISTH MMOUCK, aHAIN3, CHCTEMATH3aLUIO U
MHTEPIPETANI0 WHPOPMALIMU PA3IUYHBIX BHJIOB
1 (OpM TIpeICTABIICHUS;

- CO37aBaTh TEKCThI B DPA3IUYHBIX (opmarax c
YU4eTOM Ha3HaYeHHs WHGOpMAIMH W  IIEJIeBOH
ayIUTOpUH, BbIOMpas ONTUMaIbHYIO (GopMy
MIPEJCTABIICHUS U BU3YaTH3AIIHH;

- OLICHWBATH

JOCTOBEPHOCTD, JETUTUMHOCTD

nH(popMalluK, €€ COOTBETCTBHE IIPaBOBBIM U
MOpPaIbHO-3TUYECKUM HOPMaM;

- HCIOJIb30BaTh CPEJICTBA HH(POPMAIMOHHBIX H
KOMMYHUKAIIMOHHBIX TEXHOJOTHMA B pELICHUU
KOTHUTHUBHBIX, KOMMYHHUKaTUBHBIX u

OPraHru3aliMOHHBIX 3aJa4 C CO6J'II-O,I[€HI/ICM

Tpe60BaHPII>i SPrOHOMHKH, TEXHUKHU 6€3OHaCHOCTI/I,

THUTHUEHBI, PecypcocOepeXeHUs, MPaBOBBIX H
3THUYECKUX  HOpPM, HOpPM  HH(OPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJIeTh HABBIKAMM PACIIO3HABAaHHUA W 3ALIUTHI
uHpopMmanuy, HHGPOPMAIMOHHON Oe30MacHOCTH

JIMYHOCTH,

- BJaACThb OCHOBHBIMM MCTOAAMU HAYYHOI'0O IMO3HAHHA BCIICCTB U

XAMHWYECKUX  siBJIeHHWA  (HAOMIOJCHWE,  W3MEpeHHe,  OKCIEPHMEHT,

MOJICIMPOBAHUE);

- YMCTh MNPOBOAUTHL pacCdYCThbl IO XHUMHWYCCKHUM q)opMynaM U YpaBHCHHAM
XUMHNYCCKUX peaKuHﬁ C HUCIIOJIB30BaHUEM (1)I/ISI/I‘I€CKI/IX BCJINYHH,
XapaKTEePU3YIOIIMX BEIIECTBA C KOJIMUYECTBEHHOW CTOPOHBI: Macchl, 00beMa
(HOpMaJIbHBIE  yCJIOBHSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJb30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I TPHUHATHUA peHIGHI/Iﬁ B KOHKPETHBIX

JKU3HCHHBIX CUTYyalluAX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHHUEM
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OK. 04.
D¢ dexTuBHO
B3alMOJEHCTBOBAT

b U paboTath B

KOJIJICKTUBEC

KOMaH/JI€

u

- TOTOBHOCTh K CaMOPAa3BUTHUIO,
CaMOCTOSITEJIBHOCTH U CaMOOIIPEIEIICHHUIO;
-OBJIQJICHUE HaBBIKAMU yueOHO-
HCCIIEIOBATENBCKOM, IMPOEKTHOM M COLMAJIbHOMN
NeSITENIbHOCTH;
OBnanenue YHUBEPCAIbHBIMU
KOMMYHHKATHBHBIMH JICHCTBUSMHU:

0) cCOBMeCTHAs JIeITECIBHOCTD:

- TIOHMMaTh ¥ WCMOJB30BaTh TMPEUMYIIECTBA
KOMaH/JHOW ¥ UHJIMBUTyalbHOU paboThI;

- TPUHUMATh IIEJIM COBMECTHOW JESITEIbHOCTH,
OpPraHM30BBIBAaTh U KOOPJAMHUPOBATH JCUCTBUS IO
€¢ JOCTIDKCHHUIO: COCTaBJIATh IUIAH JICHCTBHM,
pacnpenensiTh poJid ¢ y4eTOM MHEHUH Y4aCTHUKOB
00CYX/1aTh pe3yIbTaThl COBMECTHOUN paOOTHI;

- KOOPAMHHUPOBATb U BBHINOJHATH paboTy B
YCIOBUSAX peasibHOTO, BUPTYAJIILHOTO u
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

- OCYIIECTBISITh IO3UTUBHOE CTpPATETHMUYECKOEe
MOBEJICHUE B PA3IMYHBIX CHUTYALUAX, MPOSBISATH
TBOPUYECTBO U BOOOpakeHUe, ObITh MHUIIUATUBHBIM
OBnaseHue yHUBEPCAIBHBIMU PETYISTUBHBIMU
JEUCTBUAMMU:

I') IPUHATHE ce0sl U JPYTHX JIIOCH:

- IPUHUMATh MOTHUBBI U apTYMEHTBI IPYTUX JIFOJEH

IJIaHUPOBATh u BBIINIOJIHATH XUMHYCCKUH SKCIICPUMCHT

- yMeThb

(mpeBpallleHHUsT OpPraHWYEeCKUX BELIECTB IIPU HArpeBaHUH, IOJydEHHE
ATUJIEHA M U3YyYEHHE €ro CBOMCTB, KAUECTBEHHBIE PEAKLUU Ha aJIbJETH]IBL,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypamusi OelKOB IpH HarpeBaHMUHU,
[[BETHBIE pEaKIUW OENTKOB; MPOBOJUTh pPEAKUWHU HOHHOTO OOMEHa,
OTIpENICNATh CPeIy BOAHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIINU Ha Cylbdar-,
kapOoHaT- M  XJIOPUA-aHUOHBI, Ha KATHOH AaMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaun 1o TeMaMm "Mertamisl" u "Hemeramisl") B
COOTBETCTBUU C IpaBWJIaMHU TEXHHUKH O€30MacCHOCTH MNpu oOpallleHuu ¢
BELIECTBAMU U J1a0OpaTOPHBIM 00OpPYIOBaHUEM; MPEACTABIATh PE3YIbTAThI
XMUMHYECKOTO SKCIIEPUMEHTA B OpME 3aIIUCH YPaBHEHHUH COOTBETCTBYIOIIMX

peakmuii 1 GopMYITMPOBATH BHIBOJIBI HA OCHOBE ITUX PE3YIHTAaTOB
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MIPY aHATTU3€ PE3YJIbTaTOB JCSITEILHOCTH;
- TIpU3HABATh CBOE IMPABO W MPABO JIPYTHX JIOACH
Ha OIINOKH;

- pa3BUBaTh CIIOCOOHOCTH TOHUMATh MHUDP C

MO3ULMU APYrOro 4eJI0BEKa;

OK. 07.
ConeiicTBOBATH
COXpaHEHUIO
OKpYyKaromen
cpenpl,
pecypcocOepexeH
W0,  TPUMEHATH
3HAHUS 00
W3MEHEHUU
KIIuMarTa,
TIPUHIIUIIBI
OEpEKITUBOTO
MIPOU3BO/JICTBA,

3¢ HeKTUBHO
JIENCTBOBATh B

HPGSBLIqaﬁHbIX

CUTYyalludgXxX

B o0nacTi 3K0IOTN4ecKOro BOCIUTAHHUSA:

- c(hopMHUPOBAHHOCTH SKOJOTUYECKON KYIbTYPHI,
[MIOHMMAHHUE BJMSHUSA COLMAJIBbHO-3KOHOMHYECKHUX
Ha  COCTOSIHHE

IIPOLIECCOB MPUPOJHON |

COLIMANIBHOM  Cpe/bl, OCO3HAHHME IJI00AJIBLHOTO
XapaKkTepa SKOJIOTHUECKUX MPooIIeM;

- TUIAHUPOBAHHUE U OCYILIECTBICHHE JCHCTBUI B
OKpYXarolllel Cpele Ha OCHOBE 3HAHWs Leei
YCTOMUYMBOTO Pa3BUTHUS YEJIIOBEUECTBA;

AKTUBHOE HENPUATHE JEUCTBUM, NPHUHOCSIINX
BpEl OKPYXaIOIIeH cpeae;

- yMEHUE MPOrHO3UPOBaTh HEOIATOMPUATHBIC
9KOJIOTUYECKHE IOCIEICTBUS MPEIIPUHUMAEMBIX

JEUCTBUI, IPEIOTBPAILATH UX;

- PpaCcIupCHUC OIIBITa JACATCIIBHOCTH
9KOJIOTUYECKOM HaIIpaBJICHHOCTH,
- OBJIAICHUC HaBBIKaMM y‘IC6HO -

HCCIIEI0BATENBCKOM, IMPOEKTHOM M COLMAIbHOU

JACATCIIbHOCTH,

- copmupoBaTh MPEACTABICHUSA: O XUMHYECKON  COCTaBISIONICH
GCTGCTBGHHOHay‘{HOfI KapTUHBI MHpa, POJIM XMMHHU B I[IO3HAHUU SIBJICHUU

Opuposbl, B (OPMUPOBAHMM MBIIUICHUS U KYJIbTYPHI

JIMYHOCTH, €€
(GYHKIIMOHATBLHOM TPAMOTHOCTH, HEOOXOIUMOM ISl pelIeHUs TPaAKTUYECKUX
3a/1a4 U SKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHSI K CBOEMY 3/I0POBbIO U
MPUPOJIHON Cperie;

- YMeTh COOMI0faTh MpaBUjia IKOJOTUUYECKU 1€IecO00pa3HOro MOBEACHUS B
OBITY M TPYIOBOU JAESITEIIBHOCTH B IIENIAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpYXKalolllel MPUPOJHOW Cpelbl; YYUTHIBATH OMACHOCTH BO3JCHCTBUS HA

JKUBBIC OpPraHu3Mbl ONPCACICHHBIX BCHICCTB, NMOHWMAas CMBICI ITOKA3aTCIIsA

MpEAEIbHON TOMYCTUMOW KOHIIEHTPALIMHT
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2. CTPYKTYPA U COJIEPXKAHUE OBIIEOBPA3OBATEJIBHOM JUCIIUITIVHbBI

2.1. O6beM TUCUMIUTMHBI U BUIBI y4€OHOU pabOoThI

Bu yueOHO paboThI O6beMm B
qacax

OOBvemM 00pa30BaTeNbHOM MPOTPaMMBbl JAUCIUTLTAHBI 108

B T.U.

OCHOBHOE COJIepKaHue 108

TeOpeTHYeCKoe O00ydICHHE 66

MPAKTUICCKUE 3aHATHUS 40

[IpomexyTouHas arrectauus (auddepeHIpoBaHHbIN 3a4eT) 2
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2.2. TemaTn4ecKui IJIaH U COAEPKAHUE AUCHUTIIINHBI

HaumenoBanue Conepkanre yaeOHOTO MaTepuala (OCHOBHOE U MPoeCcCHOHALHO-OPUEHTHPOBAHHOE), 1a00paTOPHBIC U O0BbeM dopmMupyembie
Pa3JelioB U TEM  [IPAKTHUYECKHUE 3aHSATHS, MPUKIATHON MOIYIb JacoB KOMITCTEHITHH
1 2 4
Pasnen 1. O0mue nonstue. 3akoHbI U TEOPUH XUMHHU
Tema.l [IpenmeTOcHOBHOE coniepxKaHKE
xumMuH. OcHOBHBIETeopeTHUECKOE 00yUeHHE
MOHATHE  XUMHUHU.UTo Takoe XxuMus. OCHOBHBIC TIEPCOHABHBIC TTOHITHE: BEIECTBO, ATOM, MOJICKYJIa, XHMUYICCKUI 3JIEMEHT.
AJIOTpONHS. OK.01
Tema.l 2 CocraBOCHOBHOE coaepKaHUE
BEIIECTBA Teoperrueckoe oOyueHme
3mepenns BlIpocThie BeliecTBa, KaueCTBEHHBIM COCTaB, KOJUYECTBEHHBIN COCTAaB, XUMUYECKUE 3HAKH, XMMHUYECKHE
XHUMUH. dbopmysbl, TpocTermas(dMIupudeckas) Qopmyia, MoJeKyIsipHas(McTHHHAs) (opmyna, rpadudeckas
dhopmyna, CTpykTypHas popmyIa.
Tema.l 3 OcHoBHBIGOCHOBHOE COACPKAHUE
3aKOHBI B XMMHMH.  [TeopeTHyeckoe oOydeHue
3aKOH COXpaHEHUsI Macchl. 3aKOH IMOCTOSIHCTBA COCTaBa BellecTBAa. 3akoH ABorapjo. 3aKOH OOBEMHBIX
OTHOIIeHUI Ta30B. OObeIMHEHHBIH ra30BbIN 3aKOH MeH ieneeBa
Tema 1.4 TlonstueOcHOBHOE COlEepKaHUE
«gons» U eroeopernueckoe oOydeHue
MCIOJIb30BaHNE  BMaccoBas J10Ji1 KOMIIOHEHTa cMecu. MaccoBasi oJisi paCTBOPEHHOTO BeliecTBa. MaccoBasi 10 IPUMECEH.
XUMHH MaccoBast 10J1sI BEIXOJa MPOJIYKTa PEaKIUu.
Pa3znen 2. OCHOBHBIE CTPOEHHE BEIIECTBA. OK.01

Tema 2.1

(OCHOBHOE cO/Iep/)KaHue




CtpoeHue aToMOB
XUMHUYCCKUX

PJICMCHTOB U

Teopernueckoe oOydeHue

CoBpeMeHHast MOJIeJIb CTPOCHUS aToMa. DJIeKTpoHHAs KoHpurypamus aroma. Kinaccupukanust XAMHYECKIX

DIIEMEHTOB (-, P-, d-3neMeHThI). BaneHTHbIe 21eKTpoHbI. BalleHTHOCTD. DIEKTPOHHAS PUPOIa XUMHUYESCKOM

3aKOH ¥ Ta0IMIa

J1.11. MenneneeBa

HpaKTI/IquKI/Ie 3aHATHA

[lepponnueckas cucreMa  xumudeckux  anemeHtoB .M.  Menneneesa.  ®Du3NueCKuid  CMBICIH

pupoaa CBSI3H. DJIEKTPOOTpULIaTeNbHOCTh. KoBaseHTHasI CBSI3b, €€ pa3HOBUAHOCTH U MEXaHU3Mbl 00pa30BaHUs
XUMUYECKON (0OMEHHBII ¥ TOHOPHO-aKIEeNTOPHbIH). MoHHas cBs3b. MeTammndeckas cBsi3b. BogopoaHas cBs3b.
CBSI3U MeXMOIEKYIIIPHBIE B3AUMOICHCTBHSL.
30TOITBI, OCHOBHOE M BO30YXJICHHOE COCTOSIHUE aTOMa, THOPUIU3AIMs aTOMHBIX OpOUTaseH.
[IpakTyeckue 3aHATUS
Pemenne npakTudyeckuX 3aJaHUN Ha COCTaBJICHUE 3JIEKTPOHHO-rpaduueckux Gopmyn siaemMeHToB 1-4
[epHOJIOB.
[pelIeHUEe 3aJaHMl HA UCIOJIb30BAaHME XUMHUYECKOM CHMBOJIMKM W HAa3BaHWW COEJUHEHUH IO
HOMEHKJIAType
MEKIYHAPOJHOTO COK03a TEOPETUYECKOM M MPUKIATHOM XUMHUM W TPUBHAIBHBIX HAa3BaHUU UL
COCTaBJICHUS
XUMHUYECKUX (POPMYJ IBYXaTOMHBIX COCIUHEHHUM (OKCHIIOB, CYIb(QUIOB, TUAPUIIOB U T.II.) U IPYTUX
HEOPraHUYECKNX COEIMHEHHI OTAENbHBIX KIIACCOB.
Tema 2.1. (OCHOBHOE COJIEP>)KaHKUE OK.01
[lepuomuueckuii  [TeopeTnueckoe oOydeHue OK. 02




[Iepuoanueckoro

3akoHa J[.M. MenneneeBa. 3aKOHOMEPHOCTH H3MEHEHHUS CBONCTB XMMHUYECKHUX 3JIEMEHTOB, 00Opa3yeMbIX]
1500858

IIPOCTBIX U CJIOXXHBIX BEHICCTB B COOTBETCTBUH C ITOJIOKCHUECM XHUMHWYCCKOI'O 3JICMCHTA B HepI/IOIII/IIICCKOfI

cucteMe. MupoBo33peHueckoe U HayyHoe 3HaueHue Ilepmommdeckoro 3axona JI.JMI. Menneneesa.
[IporuHo3sl

JI.1. MenneneeBa. OTKpPBITHE HOBBIX XUMUYECKUX SJIEMEHTOB.

Pa3nen 3. Xummnueckue peakuu

Tema 3.1.
XUMHNYCCKUX

[peaKuui

Tuns{OcHOBHOE COJIEpKaHNE

TeopeTnueckoe oOydeHue

KJ'IaCCI/ICbI/IKaI_[I/ISI WU THUIIBI XUMHWYCCKUX peaKunﬁ C y’—IaCTI/IeM HeOpFaHI/IquKI/IX BCUICCTB. KOJ'II/I'-IeCTBeHHBIe
oTHOIIEHUSS B XUMHUU. OCHOBHBIE KOJWYECTBEHHBIE 3aKOHBI B XHMHH M pacyeTbl IO YpaBHEHUSIM
XUMHUUYECKUX peakinui. Moiap Kak €IMHMIA KOJWYecTBa BellecTBa. MossipHas macca. 3aKOHbl COXPaHEHUS
Macchl U 3HEpPruu. 3akoH ABoraapo. MomsipHbIii 00beM ra3oB. OTHOCUTENbHAS TUIOTHOCTH Ta30B.

Peakiun ~ koMmIuieKcoOoOpa3oBaHMsI € Y4acTHEM  HEOPraHMYeCKMX  BemecTB  (Ha  mpuMmepe

M APOKCOKOMIIJIEKCOB IIMHKA U aJ'IIOMI/IHI/Iﬂ).

HpaKTI/ILIGCKI/Ie 3aHATHA

CocraBiicHHE ypaBHeHI/Iﬁ peaKHI/Iﬁ COCIUMHCHUA, PA3JIOKCHHA, 3aMCIICHUA, oOMeHa. YPaBHeHI/IH peaKI_II/Iﬁ

OK. 01

FOPCHUA, HOHHOI'O O6M€Ha, OKHUCJICHUA-BOCCTAHOBJICHHU .

Pacuer KOJMYECTBEHHBIX XapaKTCpUCTUK  HUCXOJHBIX BCIICCTB W  IIPOAYKTOB  PCAKIUH. Pacuer
[KOJTMYCCTBCHHBIX XaPAKTCPUCTUK IPOAYKTA PpCAaKIIUU COCAWMHCHUSA, CCIIM OJHO U3 BCHICCTB HAHO B M30BITKE
W/ VTi COACPIKUT IIPUMCECH. Pacuet maccoBoii v 00BbEMHOM JA0JIM BbIXOJA MMPOAYKTA PCAKIIUHU COCAUHCHUS
OT TCOPCTUYCCKHU BO3MOIKHOTIO. Pacuer 00beMHBIX OTHOIIECHHWH ra30B. PacdyeT macchl (06’beM, KOJINYECTBO

BCH_ICCTBa) MMpOAYKTa pCaKuur, €CJINn OJHO U3 BCHICCTB JAaHO B BHUAC pacTBOpa C OHpCIlCHCHHOﬁ MacCoBOH




110JIEH PaCTBOPEHHOIO

BEIIECTBA.
Tema 3.2./0cHOBHOE conepkaHne OK. 01
DIEKTPOJIMTHYECKA [TeopeTHuecKoe 00yUeHue
2 Teopust anexkrponuTuyeckoi auccouuanuu. Peaknum noHHoro oomena. CocraBieHHME peakLUid HOHHOIO
aucconnanus HloOMeHa IyTeM COCTaBJICHHS UX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHEHU.
FIOHHBIIT 0OMCH [vnponus conell. 3HaueHHE THIPOJIM3a B OMOJIOTMYECKUX OOMEHHBIX Ipoleccax. [IpuMeHeHne ruapoiansa

BIIPOMBIIIJIEHHOCTH.
Pasnen 4.CTpoeHne U CBOMCTBA HEOPraHMYECKUX BELIECTB
Tema 4.1,0OcHOBHOE coJlepKaHNe OK. 01
Knaccupukanusa, [Teopernueckoe oOydeHue OK. 02

HOMCHKJIaTypa |
CTpOcHHE
HEOPraHMYECKIX

BCIICCTB

[Ipeqmer  HeopraHudeckol XWMHUHU. B3auMOCBsI3p  HeopraHM4eckux  BemecTB.  Kiaccuduxarus
HEOpraHUYecKUx BemecTB. I[IpocTble W clokHble BemecTBa. (OCHOBHBIE KJIACChl CIIOKHBIX BEIECTH
(OKCHIBI, THAPOKCHU]IBI, KUCIOTHI, coiin). HoMeHknaTypa u Ha3BaHME HEOPraHMYECKHX BEIIECTB MCXOMAS U3
MX XUMHUYECKOUW (POPMYNBI WIIM COCTaBIEHHUE XUMHUYECKOW (POpMyNbl MCXOAs M3 Ha3BaHUs BeLIECTBa IO
MEeXAYHApOAHOW UM TPUBHAILHOMHOMEHKIIATYpE.

MexxMonekyaspHble  B3auMmojedcTBus.  Kpucramioruaparbl.  ArperatHble  COCTOSIHMS — BEILIECTBa.
Kpucrannuueckue u amopdHbie BeuiecTBa. THUIBI KPUCTANIMYECKUX PEIIETOK (aTOMHAas, MOJIEKYJsApHas,
MOHHAs, MeTajuInyeckas). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BEIIECTBA OT THMA KPUCTAIIMYECKOMH
pemierku. [IpuanHbBI MHOrO0Opa3us BE1IeCTB.

CoBpeMeHHbIE TPEICTABICHUS O CTPOCHHM TBEPABIX, JKUIKUX U Ta3000pa3HbIX BemecTB. Kuakue

KpHUCTAJJIbI.

HpaKTI/IquKI/Ie 3aHATHA




Pemrenne 3agau Ha pacdyeT MaccoBOW J0Jid (Macchl) XMMHUYECKOTO 3JEMEHTa (COCIMHEHUs]) B MOJIEKYIIe

(cmecu). Pemienne mpakTHUeCKUX 3aaHU MO KIAcCH(HKALKUK, HOMEHKIATYpe U XUMHUYECKUM (GopMyrnam 2

HEOPraHUYECKUX BEIIECTB PA3IUYHBIX KJIAcCOB (HA3bIBaTh W COCTaBIATH (POPMYJBl XMMHUYECKHX BEIIECTB,

OIpeNeNATh IPUHAAIECKHOCTD K KIaccy).
Tema 4.2. ®usnko-OCHOBHOE co/iep)KaHue 12 OK. 01
XUMHYECKHE Teopetnueckoe oOyueHHE 6 OK. 02
CBOMCTBA Metamnsl. OOmue ¢u3suyeckue MU XHMHUYECKHEe cBOWCTBa MeTauioB. CrocoObl moJydeHHs. 3HaueHue
HEOPraHWMYECKUX  [METAJJIOB MHEMETAJUIOB B MPUPOJIE U JKU3HEIEATEIIbHOCTH 4YeloBeKa U opraHu3mMoB. Kopposusi MeTansos: 2
BCIICCTB BUJIbI KOPPO3UHU,CHIOCOOBI 3allIUTHl METAJIJIOB OT KOPPO3HH.

Hemerannel. O0uue gusndeckre U XMMUYECKUE CBOWCTBA HEMETAUIOB. THUIIMYHbIE CBOWCTBA MEeTALUIOB |Y—

YIl rpynn. Knaccudukanuss ¥ HOMEHKJIAaTypa COEIUHEHMM HeMmeTaisioB. KpyroBopoTbl OHMOTEHHBIX 2

HIIEMEHTOB B

MIPUPOJIE.

XMMHUYECKUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHUYECKUX BEIIECTB (OKCHUIOB, THIPOKCHJIOB, KHUCIOT,

cojel U 1p.). 3aKOHOMEPHOCTHM B H3MEHEHMH CBOICTB IPOCTBIX BELIECTB, BOJOPOIHBIX COCIUHEHUH, 2

BBICILIUX OKCHJIOB U

IUJIPOKCUIOB.

[IpakTuyeckue 3aHATUSL 2

CocTtaBiieHHE ypaBHEHUH XMMHUYECKHX PEAKLUH C y4acTHEM MPOCTBIX U CI0KHBIX HEOPraHUUECKUX BELIECTB:

OKCHJIOB METAJUIOB, HEMETAUIOB U aM(OTEpPHBIX 3JIEMEHTOB; HEOPraHUYECKUX KHUCIOT, OCHOBAHUH U

aM(pOTEPHBIX THPOKCHJIOB, HEOPraHMUECKUX COJIeH, XapaKTepU3YIOIIUX UX CBOMCTBA. 2

PerieHne  MpakTHKO-OPHEHTHUPOBAHHBIX  TEOPETHUECKUX  3aJaHUil Ha  CBOMCTBA U MOJydEeHUE

HEOPraHUYeCKUX BEIIECTB.
Tema 4.3 /OcHOBHOE coep KaHNE 6 OK. 01




COeIMHEHU N

[Tpon3BoaACTBO Teopernueckoe oOydeHue 2 OK. 02
HEOpPraHu4yeckux  |O0mue NpeACTaBICHUS] O TMPOMBIIUICHHBIX CIIOCO0AaX MOJMyYeHHs XMMUYECKUX BEIIECTB (Ha MpHUMEpE
BEILECTB. 3HAYECHUENPOU3BOJICTBA AaMMHUAKa, CEPHON KUCIIOTHI). 2
U npuMeHeHne B [UepHas U 1BeTHast MeTayuiyprus. lIpaktuueckoe HmpUMEHEHHE 3JEKTPOIM3a JUld MOJIYYEHMs IIEeJIOYHBIX,
OBITY u HAII[€JI0YHO3EMEIbHBIX METAJUIOB U altoMUHUS. CTEKJIO U CUJIMKATHAs MPOMBIIIJICHHOCTb.
MIPOU3BOJICTBE [IpoGiieMa 0TX0/10B ¥ TOOOYHBIX TPOAYKTOB.
[IpakTyeckue 3aHATUS 2
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 33aJaHUIl O POJIM HEOPraHMYECKOW XMUMHHM B Pa3BUTUU MEIULIMHBI,
CO3JaHUM HOBBIX MaTepHUajioB (B CTPOUTENHCTBE U Jp. OTPACISIX MPOMBIIUIEHHOCTH), HOBBIX MCTOYHHUKOB 2
PHEPruM (anbTepHATHUBHbIE WCTOYHUKHU SHEPTUU) B PELICHUH MPOOJIEM HKOJIOTMYECKOM, SHEPreTH4ecKon U
MUIIEBOM 6€30MacHOCTH.
Paznen 5. CTpoeHre u CBOMCTBA OPraHMYECKUX BEIIECTB
Tema 5.1/0OcHOBHOE conepKaHne 4 OK. 01
Knaccugpukanus, [Teopernueckoe oOydcHHe 2
CTpOCHHUE 1 HoMmeHKnaTypa OpraHMYecKUX COEJUHEHUIl OTHENBHBIX KIacCOB (HACBHILCHHbIE, HEHACBIICHHbIE U
HOMEHKJIaTypa apoOMaTUYeCKHe YIJIEBOAOPOAbI, CHUPTHI, (EHOJIbI, ANbJICTU[bl, KETOHBI, KapOOHOBBIE KHUCIOTBI M Jp.)
OpraHu4eCcKuX CocTtaBieHHe MOJHBIX U COKPALIEHHBIX CTPYKTYPHBIX (JOPMYJI OPraHUUECKUX BEIECTB OTJEIbHBIX KIACCOB,
BCIICCTB UCIOJb3ysd HX Ha3BaHUSA IO CUCTEMaTH4ecKoil HoMmeHkiaType. Pacuersl mnpocrteiimeil ¢Gopmysbl
OpraHUYEeCcKOil MOJICKYJIbI, UCXOMs U3 JIEMEHTHOTO cocTasa (B %).
Tema 5.2 /OCHOBHOE COJIEpIKaHNE 14 OK .01
CBolicTBa Teopernueckoe oOydyeHue 10 OK. 02
OpraHMYECKUX




DU3NKO-XUMUUECKUE  CBOWCTBA OPraHMYECKHUX COEIUMHEHMH  OTHEJBHBIX  KJaccoB  (0coOeHHOCTH]
KiIaccu(UKAM M HOMEHKJIATyphl BHYTPU KJIacca; TOMOJOTHYECKMH pAn W obmas Qgopmyina; n3omepus;

(bu3nvecKrue CBONCTBA;XMMUYECKHIE CBOMCTBA; CIIOCOOBI IOJTyYEHNs ):

— HOpCACIbHBIC YIJICBOAOPOILI. FOpeHI/Ie MCTaHa KaK OJWMH H3 OCHOBHBIX MHCTOYHHMKOB TC€IlJIa B

MIPOMBIIIJIEHHOCTU U ObITY. CBOICTBA MPUPOJHBIX YIJIEBOAOPOJIOB, HAX0XKACHUE B MPHUPOJAE U MPUMEHEHUE

AIIKAaHOB;
— HeTpeIeIbHBIC U apOMaTUYECKHE YTIIeBOI0poabl. [lomrMepu3anus dTHIIeHA Kak OCHOBHOE HAIIPaBJICHUE €Tro
MCIIOJIb30BaHUsA. | OpeHue aimeTueHa KaK HCTOYHUK BBICOKOTEMIIEPATypHOTO IUIAMEHH JUIS CBapKH H
PE3KH

METAJIJIOB;

— KHCJOPOJICOJIEpKalle COEAUHEHUsI (COUPTHI M TpocThie 3(Uphl, (EHOJBI, adbAECTUABl M KETOHBI,
KapOOHOBBIE KUCIIOTHI M MX MPOU3BOAHBIE). [IpakTHueckoe NpUMEHEHNUE ITUIIEHIJIMKOIIA, TIHLIEPHHA, (EeHOoa.
IIpumenenue popmanbaerua, aneTaabIeruia, YKCyCHOW KHUCIOThI. Mbla Kak COJIM BBICIIMX KapOOHOBBIX
kucaoT. Moromue

CBOMCTBaA MblJIa,

— a30TcoacpKamunue COCAMHCHUIA (aMI/IHBI N aMHMHOKHMCJIOTHI, 6CJ'IKI/I).

Krnaccudukanyus ©u  OCOOEHHOCTHM  OpraHMYECKHMX peaknuii. PeaknmuoHHBIe LEHTpPHI.  Pamukaiesl.
[lepBoHayanbHBIC

[MOHATHUSA O THUIIAX U MEXAaHU3MaAX OPraHUYCCKUX peaKHHﬁ.

Tema
Oprannueckue

BCIIICCTBA

5.3.

OcHOBHOE COIACPIKAHUC

jos]

Teopernueckoe o0ydeHHe

OK. 01
OK. 02




KU3HEIesTeNbHOCT bruoopranndeckue coequaenus. [Ipumenenne u Ouosoruueckasl pojb yriieBogoB. OKUCIEHUE YIIIEBOJIOB —
1 4EJIOBEKa. VMCTOYHMK SHEPTHH KUBBIX OpraHu3mMoB. O0IacTu NpuMEHeHHs aMUHOKUCIIOT. [IpeBpaiienust 6eJIKOB MUK B 2
[TpousBoacTBO M |opranm3me. buonorndyeckne QyHkmum OenkoB. buonormyeckwe ¢yHKIUM XupoB. Ponb opranmyeckoi
[IPUMEHEHHE XMUMHMH B PELLICHUM MPOOJIEM MUILEBON O€30IacHOCTH.
OpraHUYECKUX HyxiienHOBbIE KUCIOTHI: cOCTaB U cTpoeHue. CtpoeHne HykineoTu10B. CoctaB HykienHOBBIX KucioT (JHK,
BEILICCTB BPHK). Posib HyKJI€MHOBBIX KHCIIOT B KH3HEAEATEIbHOCTH OPraHU3MOB.
MPOMBIIITICHHOCTH [[IpOM3BOJACTBO OPraHMYECKHUX BEIIECTB: MPOU3BOJCTBO MeTaHOJa, nepepadorka HedTu. [lommaTuinen kax
KPYIHOTOHHAXHBIA TMPOAYKT XUMHUYECKOro Mpou3BOACTBA. Ilpumenenue ostunena. IIpowmsBoacTtBo u
[MPUMEHEHHE KaydyKa U PE3HHBI.
CHHTETMYECKME W WCKYCCTBEHHBIE BOJIOKHA, WX CTpPOEHHE, CBOWCTBa. IIpakTMueckoe HCHOIB30BaHUE
BOJIOKOH. CHHTETHYECKUE TIICHKU: M30JALUs IJs MPOBOJOB, MEMOpaHbI JIJsl ONMPECHEHUS BOJbI, 3allUTHBIE 2
IUIEHKW JUId aBTOMOOWIIEH, IUIACTBIPU, XUpyprudeckue moBs3ku. HoBble TeXHONOrMM JanbHEHIIero)
COBEPUICHCTBOBAHUS ITOJIMMEPHBIX MATEPHAJIOB.
Posib OpraHn4eckoil XMMHM B PELICHUU MPOOJIEM SHEpreTHdeckol 0e30MacHOCTH, B PA3BUTUH MEIUILIMHBI,
CO3/1aHME HOBBIX MaTEpUalOB, HOBBIX MCTOYHHKOB SHEPIUU (AIbTEPHATUBHBIE MCTOYHUKHU SHEPTUH).
Pasnen 6. Kunernueckue m TEpMOAMHAMUYECKUE 3aKOHOMEPHOCTH IPOTEKAaHUS XMMMUYECKUX PEaKIMH 12
Tema 6.1.0cHOBHOE conepKaHne 4 OK. 01
Kunernueckue Teopernueckoe oOydeHue 2 OK. 02
3aKOHOMEPHOCTH | Xpumuueckue peakuuu. Kiaccupukanus XUMUYECKHX peakuuid: mo ¢(a3oBoMy cOCTaBy (FOMOIEHHbIE U
IIPOTEKAHUSA reTepOreHHbIe), 110 UCII0JIB30BaHMIO KaTanu3aropa (KaTaluTHYeCKUe U HEKAaTaTUTHYECKUE).
XUMHYECKUX CKOpPOCTb pEaKLMH, €€ 3aBUCUMOCTh OT pa3lW4HbIX (PAaKTOPOB: MPHUPOJBl PEArHPYIOIIMX BEIECTB,
peaxuii KOHIICHTpAllMU pearupymroliux BellecTB, Temmneparypsl (mpaBwio Bant-T'odda), mmomann peakimoHHOMH 2

MOBCPXHOCTH, HAIINYHAKATAIIN3aTOPA. Pons KaTaJin3aToOpoOB B IPUPOAC U NTPOMBIIIIICHHOM IIPOU3BOJACTBC.

9Hepr1/151 AKTHUBaIlluH. AKTI/IBI/IpOBaHHHﬁ KOMILJIICKC. KaTaHI/I3aTOpLI U kKaTtanaus. Pomib KaTaJin3aToOpOB B IIPUPOJC




1 IPOMBIIIVICHHOM ITPOU3BOJICTBC.

Tema 6.2 /OCcHOBHOE COJIEpKaHNE 8
Tepmoannamuueck [Teopernueckoe oOyueHue 4 OK. 01
1e 3aKOHOMEpHOCTUKaccuuKamuss XUMHUYECKUX PEAKIUN: 10 TETIOBOMY P QEKTy (IK30TepMHUUYECKHE, SJHAOTEPMUUYECKUE), 10 OK. 02
[IPOTEKAHUSA oOpatumocTH (0OpaTumble U HeoOpaTuMbIe). TermtoBbie 3(h(EeKThl XUMUUECKUX peakiuid. TepMoxuMudeckue
XUMUYICCKUX ypaBHeHHsE. OOpaTUMOCTh peakuuid. XMMUYECKOe PAaBHOBECHE M €r0 CMEIICHHE TO0J ACHCTBUEM Pa3IMIHbIX
peaKiui. (bakTOpOB (KOHILEHTpAlLlMs PEareHToB WM NPOAYKTOB pEakluu, HaBJI€HUE, TeMIeparypa) A CO3JaHus] 2
PaBHOBecue ONITUMAIILHBIX YCIOBHI MPOTEKAHUSI XUMHUECKUX TTPOIIECCOB.
XUMUYECKUX [lonsitTue 00 sHTanbUUM M SHTponuu. OHeprus [mb6ca. 3axkon I['ecca um cnmeactBus u3 Hero. Poup
peaKHHP'I CMCIICHUS paBHOBECHS B TEXHOJOTHYCCKHX IIPOIECCaAX.
Pazmen 7. JlvcTiepCHBIC CHCTEMBI 10 OK. 01
Tema 7.1/OcHOBHOE COnEp)KaHne 4 OK. 02
JlucrnepcHble Teopernyeckoe 00ydyeHUe 2 OK. 07
CHCTEMBI H/lucnepcueie cucteMbl. Kosmonaneie cuctembl. VICTUHHBIE PacTBOPBHI. IIK...
(baxTOpBI uxlPacTBopeHue Kak (Qu3MKO-XMMHUYeckuil mpouecc. PactBopbl. CnocoObl HPUIOTOBIIEHHSI PACTBOPOB.
YCTOMYHBOCTH PacTBoprMocTb. MaccoBast 7011 pacCTBOPEHHOTO BeulecTBa. [IpenenbHO JOMyCTMMbIE KOHLUEHTpPAlUUd M UX

MCIIOJIb30BAHUE B OLIEHKE IKOJIOIMUECKON 0€3011acCHOCTH.

Knaccugukanus 1ucnepcHbIx cucteM 1o coctaBy. CtpoeHue U pakTopbl yCTOWYMBOCTH JUCTIEPCHBIX CUCTEM. 2

Pacrio3HaBaHHE HCTUHHBIX PAacTBOPOB, KOJUIOMJHBIX PAacTBOPOB U IpyOojucnepcHbix cucreM. CrTpoeHue

Mune/Uibl. PaccenBanue cBera NpU NPOXOXKICHUU CBETOBOIO Iyyka dYepe3 ONTUYECKH HEOTHOPOIHYIO

cpeny (3¢ ¢exra Tungans).

[TpakTudeckue 3aHATUS 2




Pemenue 3aa4 Ha MPUTOTOBJIEHUE PACTBOPOB.
Pemienne npakTUKO-OPUEHTUPOBAHHBIX PAaCUETHBIX 3aJaHUl Ha JUCIEPCHBIE CUCTEMBI, HCIOJIb3YyEMbIE B
OBITOBOM ¥ TPOU3BOJCTBEHHON JEATEIBPHOCTH 4YENIOBEKa, C TMO3HMIMH JKOJOTMYECKOW O0e30macHOCTH

MOCJIEICTBUI U IPAMOTHBIX pEIICHUI TPOOIIEM, CBSI3aHHBIX C XUMHEH.

Ka4CCTBCHHBIX

[peaKuii

Paznen 8. KauecTBeHHbIE peakiuu OOHApY)KEHHUsI HEOPraHMYECKUX U OPraHMYECKHUX BELIECTB

Tema 8.1/ KauecTBeHHbIE XUMUYECKUE PEAKIINH, XapaKTEpHbIE JJIs1 0OHAPYKEHHs] HEOPraHUYECKUX BEIIEeCTB (KATHOHOB
OOHapyxeHne u aunoHoB). CocTaBieHue ypaBHEHUI peakiuil oOHapyxeHHus KaTHoHOB [-VI rpynm u aHHMOHOB, B. T. B
HEOPraHUYECKUX  |MOJIEKYJIIPHOU M MIOHHOU hopMax.

KAaTHOHOB nPeaknyu oOHapyXKeHHUsI HEOPTaHWUYECKUX BEIIECTB B PEAJbHBIX 00BEKTaX OKPYKAIOIIEH Cpeibl.

QHHNOHOB

Tema 8.2/ KauecTBeHHbIE  XMMMYECKHME pEaKIUH, XapaKTepHble Uil OOHApy)KEHUs  OTAEIbHBIX  KJIACCOB
OOHapykxeHHe OpPraHUYECKUX COETMHEHUN: (PEHONIOB, allbAETHIOB, Kpaxmalla, YKCyCHOM KMCIOThI, aMUHOKHUCIIOT U Ap.
OpPraHUYECKUX JleHaTypanusi OEJIKOB IPU HarpeBaHUM, LIBETHbIC pEaKIK OEJIKOB.

BEIECTB CocTaBieHHE KaueCTBEHHBIX PEAKIMHA OOHApYXKEHHsI OPraHUYECKUX COEIMHEHUH OTIENIBHBIX KIIAcCOB.

OTACJIBbHBIX KJIACCOB

C HCIIOJIB30BaHUEM

HpaKTI/I‘{eCKI/Ie 3aHATHA

OKoJioruueckass 0e30MmacHOCTh MOCJIEACTBUM OBITOBOH U HpOHSBO,Z[CTBCHHOfI JACATCIIBHOCTH YCJIOBCKA,

CBsA3aHHasA C nepepa60TK017I BCIICCTB, IMOMCK M aHaJIN3 XHMHYECKOM I/IH(1)OpMaI_II/II/I N3 pa3/IMIYHbIX UCTOYHHUKOB

(HayyHast ¥ ydeOHO-Hay4Has JTUTepaTypa, CpeCcTBa MaccoBOi MH(popManuu, ceTb IHTepHET u Apyrue).

Paznen 9. MccnenoBanue B XUMUYECKUH aHaIU3 00BEKTOB OHOC(hEpHI

Tema

9.1.

(OCHOBHOE cO/Iep/)KaHue




XUMUYECKUN

Teopernueckoe oOydeHue

aHanus npo6 Boapl [Kimaccudukanuss mpo® BOABI MO BUAY ¢ HAa3HAYCHUIO, KCXOIS U3 €€ XHMHYECKOTO COCTaBa.

OpraHonenTuyeckue CBOWCTBa (3amax, MIPO3PavyHOCTh, ILBETHOCTb, MYTHOCTHb) BOJIbL. KHCIOTHOCTH U
1eJI0YHOCTh BoAbl. pH cpenpl m Meronbl ee omnpeaeneHus. JKeCTKOCTh BOJABI U METOJIbl €€ ONpEAEICHHUS.
CyIIHOCTh METOJ]a TUTPOBAHMUSL.

Bubl ’KeCTKOCTH BO/bI (BpeMEHHas U MOCTOsiHHAs ). JKecTKOCTh BObI KaK MPUYMHA BbIMAIEHUS 0CaIKOB HIIY
00pa30BaHUs COJIEOTIONKEHHM, UMEIOLIUX MECTO B OBITY M Ha IPOU3BO/ICTBE.

CocTaB coJjieil, BBI3BIBAIOIINX JKECTKOCTh BOJIbl. XMMHUYECKUE MPOLECCHl, YCTPAHSIONINE >KECTKOCTh BOJBI.
YpaBHEHMS] XUMHUYECKHUX peaKkUui, WUIIOCTPUPYIOUINX MPOLECChl, MNPOUCXOAAIIUE TPU YCTpaHEHUU
PKECTKOCTH. YCTpaHEHHE BPEMEHHOM JKECTKOCTH OBITOBBIMH M XUMHUYECKHMMH crnocobamu. CrocoObl

YCTpaHEHHSI TTOCTOSTHHOW KECTKOCTH.

[IpakTyeckue 3aHATUS

CriocoObl BbIpaKEHHSI KOHIEHTPAllMU PacTBOPOB: MAaccoBasi JI0Jii PACTBOPEHHOTO BEIIECTBA, MOJSpPHAs U
MOJIsUTbHASL KOHIIEHTpauuu. Tutp pactBopa. Pemienne npakTUKo-OpUEeHTUPOBAHHBIX TEOPETHUECKUX 3a/laHUMN
Ha pacyeT KOHIIGHTpAIMi 3arpsA3HSIOIMX BEHIECTB W HMX CpaBHEHHE C TMPEAETbHO JOMyCTUMBIMU

kouneHTpamusamu (ITJIK).

OK. 01
OK. 02
OK. 07
IK...

Tema 9.2.

OcHOBHOE COACPKAHUEC

XUMHUYECKUN

TGOPCTH‘ICCKOC o6yquHe

KOHTPOJIb Ka4CCTBA

MPOAYKTOB IMUTAHUA

KadecTBEeHHBIM XUMHWYECKHH COCTaB IIPOAYKTOB IIUTAHUA. BeH.IeCTBa, q)aJ'IBCI/IQ)I/IHI/Ipy}OH_[I/IC IMPOAYKTHI
MUTaHUsA, W BCLICCTBA, 3arps3HANOIIUC IPOAYKTHI IHTAHHA. Onpez[eneHI/Ie 3arpA3HAIOIINX XHUMHUUYCCKUX

BCIICCTB B IIPOAYKTAX IMUTAHUSA, OIIPECACIICHUC BCIICCTB, HC 3asBJICHHBIX B COCTABC MMPOAYKTOB IMUTAHUS.

HpaKTI/I‘{eCKI/Ie 3aHATHA

OK. 01
OK. 02
OK. 07
IK...




OpFaHI/I‘IeCKI/IC W HCOPraHM4YCCKHUC BCUICCTBA, BXOIAIIUMC B COCTAB IMPOAYKTOB IIWTAHHA. OnpeaeneHI/Ie

coCTaBa 6HIOI[ Ha COACPKAHUC MAKPO U MHUKPOIJICMCHTOB. I/I3yquHe MNPCIJIOKCHHBIX IMTPCIIOAABATCIIEM

OO0 Ha TpeAMET XWMHUYECKOTO COCTaBa, OIpENeNeHUue JOoJIeH OT CYTOYHOH HOPMBI Makpo U 2

MUKPOIJIEMEHTOB B YKa3aHHOM OJIrO/IE.

Pemenne mpakTUKO-OPHCHTHPOBAHHBIX 337a4 M0 KYJTHHAPHOW TEMAaTUKE PA3JIMYHBIX THUIIOB.
Tema 9.3|/0OcHoBHOE conepikaHme 6 OK. 01
XuMmuueckuii ananu3TeopeTndeckoe oOydeHue 2 OK. 02
MPOOITOYBEI Knaccudukanus mo4s mo BUAY M Ha3HAYCHHIO, UCXOMS U3 XUMHUYECKOTO cocTaBa. MneHTudukaius mpoosl 2 OK. 07

MOYBHI IO €€ XUMHUECKOMY COCTaBY, OIIMCaHNE BO3MOKHOCTEH €€ TIPUMEHEHUSI. IIK...

TpeGoBaHMs K Ka4eCTBY IMOYBHI Pa3IMYHOTO HazHaueHHs. OnucaHne 0COOCHHOCTEW HCIOJIB30BAHUS TOYB B

3aBUCHUMOCTH OT TUIIOB, CIIOCOOBI YIIy4IlIEHUS! Ka4eCTBa OYB B 3aBUCMMOCTH OT Ha3HAYEHUSI.

OO6nacTy HCIMOJB30BAHUS OPraHUYECKUX YAOOpEeHHUH B 3aBUCUMOCTH OT KadeCTBEHHOTO COCTaBa.

OnucaHue OpraHWYecKUX yAOOpeHM U HX NPUMEHEHHWE B 3aBHCHUMOCTH OT COCTaBa IIOYBBI U €€

[Pa3HOBUIHOCTH.

[IpakTrueckue 3aHATHS 2

O6nacTy Ha3HayeHHs (MPUMEHEHUS) MOYBBI, HCXOJS M3 KAUYeCTBEHHOTO M KOJMYECTBEHHOTO COCTaBa.

AHaU3 HOPMATHUBHOU TOKYMEHTAIUH.

Pop HEOpraHMYECKHX BEIIECTB B KaUeCTBE MUHEPANBHBIX yIOOPEHHH, YIyqIIUTENeH MOYBBI 2

CocTaB MMHEpalbHBIX YAOOpEeHMH U UX MPUMEHEHHE B 3aBHUCHUMOCTH OT COCTaBa IIOYBBI U €¢

Pa3HOBUAHOCTU. B3amMocBsi3b cocraBa yAOOpeHHMH W HX BIUSHUS HAa BEreTaTUBHBIE CBOICTBA U

MI0JIOHOIIEHUE PACTeHUH.
Tema 9.4 /OcHOBHOE coaepKaHue 10 OK. 01
HccnenoBanue Teopernueckoe oOydyeHue 2 OK. 02




00BEKTOB 'Y4eOHO-HCCIeI0BaTeNbCKUN TTPOSKT B 00IacTH HCCeNoBaHus 00bEeKTOB Omocdepbl. O030p TeM yueOHO- OK. 04
orochepsl MCCIIE0BATEIILCKUX MPOEKTOB. AJITOPUTM BBINIOJHEHHS MpoekTa. OnpeneneHue mpoOiaemMbl UCCIeA0BaHUs. OK. 07
MeTo bl TIOMCKA, aHAIH3a U 00padOTKH MH(POPMAIMK O MPOSKTE B PA3IMYHBIX UCTOYHHUKAX. [K...
[IpakTyeckue 3aHATUS
O00CHOBaHUE aKTyaJIbHOCTH BBIOpaHHOW TeMbl. BrIsBieHHe mpoOiembl mccienoBanus. Beioop 0O0BEKTOB
M METONOB wuccienoBanus. I[locTaHoBka 1enet u  3amad  ucciaedoBaHus. OnpeneneHue MPOIYKTa
uccnenoBanus. OnpeneneHre dTarnoB U COCTaBJICHUE TIJIaHA MCCIIEIOBAHMSL.
[IpakTyeckue 3aHATUS
BrirmomHeHNEe THMOBBIX PACYETOB MO TEMATHKE SKCIIEPUMEHTa (BBIXOJ MPOAYKTa PEaKIMH, Macca HAaBECKH,
00beM pactBoputensi). OOpaboTka NaHHBIX, aHAW3 U OIEHKA MX JTOCTOBEPHOCTH (BBIYMCIICHHE CPEIHETrO
3HAYCHHS OKCIEPUMEHTAIBHBIX JaHHBIX, TorpemHoctH). IlpencraBnmenne B pa3nuuHod  (popme
[PE3yIbTAaTOB JKCIIEpUMeEHTa (Tabmuia, rpaguk, OTIYET, TOKIA], IPE3CHTAITNS)
Tema 10,/0OcHoBHOE coepxanue
XUMUYECKUI Teopernueckoe oOyueHue
aHaJIn3 Haznavuenne TeXxHHMYeCcKo BOjbl. TpeOoBaHMSA K TEXHUYECKOW BOJIE IO T'PyIIaM MOTPEOICHHUS. OK. 01
TEXHUYECKUI BOJBI [KauecTBO TEXHUYECKOM BOIBI Pa3sHBIX BUAOB. XUMHMYECKHM aHAIW3 W NPOU3BOJACTBEHHBIM KOHTPOJIb OK. 02
COCTaBaTEXHUYECKOU BObl. CYIIHOCTh METO1a TATPOBAHUA. OK. 07
IAHATM3 TEXHUYECKOW BOJBI HA >KECTKOCTb W Jpyrue IMnokazarenu. KHCIOTHOCTh W IEIOYHOCTH BOJIBI. [K...

Onpenenenne o01IeH 1 cBOOOHOM METOYHOCTH (KUCIOTHOCTH ) METOJIOM TUTpOBaHus. PH cpeapl B METOIbI €€

OIIPCACIICHUS. KecTkocTh BOJIbI 1 METOAbI €€ OIIPCACIICHUAA.

HpaKTI/I‘{eCKI/Ie 3aHATHA

CriocoObl BBIPAXKCHUA KOHLCHTPAIIUKU PACTBOPOB: MACCOBaA OOJISI PACTBOPCHHOI'O BCHICCTBA, MOJISIpHAA
MOJISJIbHASA KOHIOCHTpPALIUH. TI/ITp pacTBOpa. Pemienne MMPAKTUKO-OPUCHTUPOBAHHBIX TCOPCTUYCCKUX

3aJaHui Ha




[pacucT KOHHCHTpaHI/Iﬁ 3arpsA3SHAOIIMUX BCHICCTB W HUX CPABHCHUC C MOPCACIIBHO JOIIYCTUMBIMH

konueHTpauusmu (IT1K).

MUI'MEHTOB U CBA3YIOLIUX MATCPUAIIOB. I/ICTOpI/I‘ICCKaH CIIpaBKa. COBpeMCHHHC MaTCepHraJibl.

HpaKTI/I‘{eCKI/Ie 3aHATHA

Tema 10.1/0OcHOBHOE COIep)aHKE OK. 01
X AMUYECKU I Teopernueckoe oOydeHue OK. 02
AHAJIM3 BO31yXa XMMUYECKU cocTaB aTMOC(EpHOTO BO3IyXa, BO3Iyxa paboueill 30HBL. BpenHbie BemiecTBa W NpUMECH B OK. 07
BO3JIyXe JKUJIBIX IIOMEIIEHHWH, B BO3ayxe paboueidt 30Hbl. HopmaruBuble nokymeHThl. IlocnenctBus IIK...
BO3JICHCTBUS BHICOKOW KOHLIEHTPALMU YTJIEKHUCIIOT0 Ta3a Ha OpraHu3M 4enoBeka. MeponpusTis 0 CHUKEHUIO)
YPOBHS 3arpsI3HEHHOCTH BO3/1yXa UCCIIEyeMON KOMHATBhI.
[IpakTyeckue 3aHATUS
['MrueHnyeckas OleHKa CTETIEHU 3arpsi3HEHHS BO3/lyXa MMOMEIEHUs] HA OCHOBE COIMOCTaBJICHHS KOHIIEHTPALIUY]
TTMOKCH/Ia YIJIepo/ia C COOTBETCTBYIOIIMM F'MTHEHUYECKMM HOPMAaTHBOM.
PenieHne MpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa PAcyeT KOJIMYECTBA BEILECTBA,
KOHIICHTPAIUA BPEIHBIX MPUMEcEe B aTMOCHEPHOM BO3IyXe W BO3IyXE MOMEIICHUH.
Tema 10.2/0OcHOBHOE coniepikaHne OK. 01
XuMmuueckuii ananusTeoperndeckoe oOydeHue OK. 02
mpo0 OK. 07
MaTepuaaoB IK...
CTPOUTEJIBHO- Knaccugukanuss MaTepuaioB, HCIOJIb3YEMbIX B CTPOUTEIbHO-PECTABPALIOHHON JESTEIbHOCTH 10 COCTaBY,
[PECTaBPallMOHHOM |UX Ha3HAUYE€HHWE U NpPUMEHeHHe. XUMHUECKUH aHalu3 MaTepualioB CTPOUTENIbHO-PECTaBPALlMOHHON
NESITEIBHOCTH HIeITeNbHOCTH M AM3aiiHa. XUMUYECKUH COCTaB MUIMEHTOB, KpacuTellel, BsUKYHIMX cMeceil, 0COOeHHOCTH
n3aniHa X CBOMCTB M NpPHUMEHEHHs B MpodecCHOHANBHOM JeATeNbHOCTH. BeliecTBa, HMcmoib3yeMble B KauecTBE




KauecTBEeHHBIN U KOJMYECTBEHHBINH COCTaB MPOO MaTEpUAIOB CTPOUTEIHLHO-PECTABPANMOHHON IEATEIHHOCTH]

u mu3aiiHa. Kiaccudukanus Kpacok MO YKPBIBUCTOCTH, MPO3PAYHOCTH B 3aBHCUMOCTH OT HCIOJIB3YEMBIX

MUTMEHTOB M CBA3YIOIIKX BemecTB. Ompeienenne cocTaBa Kpacok Ha COJIepKaHne MUKPO U MaKpO3JIEMEHTOB. 4
PemieHne MpakTHUKO-OPUEHTUPOBAHHBIX — 33JaHWK MO XMMHUYECKOMY aHajlu3y Mpod MaTepuasioB
CTPOUTEIBLHO-PECTABPALIMOHHOMN NESITENBHOCTH U JIM3aMHA.
Tema 10.3/OcHOBHOE COJIep)aHKE OK. 01
VccnenoBanue Teopernueckoe o0ydeHne 2 OK. 02
OOBEKTOB  TEXHOY4eOHO-HCCIENOBATENbCKIIA TPOEKT B OOJNACTH HCCIIENOBaHus 00BeKTOB TexHOChephl. O630p TeM OK. 04
chepn yueOHO- HCCIIEIOBATEIbCKUX MPOEKTOB. AJTOPUTM BBINOJMHEHHsS MpoekTa. OmnpeneneHue npoOIeMbl 2 OK. 07
rccienoBaHus.MeTo1bl IOKCKa, aHainu3a 1 00paboTKH HH(POPMALIUK O TPOEKTE B PA3IMYHBIX HCTOUYHUKAX. IIK...
[IpakTyeckue 3aHATUS 2
O00CHOBaHUE aKTYaJIbHOCTH BBIOpPAHHOW TeMbl. BhisiBIeHUE mpobieMbl ncciaeaoBaHus. Beioop 0ObEKTOB U
MeTo10B uccaenoBanus. [loctaHoBka nenel u 3agad uccinegoBanus. OnpeeneHue nNpoIyKTa UCCIeIOBaHUS. 2
OnpeneneHre 3TarnoB U COCTaBJICHUE TUIaHa UCCIIEI0BAHMUS.
[IpomexxyTouHast aTTecTanus mo auciuiuimHe (auddepeHnupoBaHHbINA 3a4€T) 2

Bcero

108




3. YCJOBHMS PEAJIM3AILIMMA IIPOTPAMMBI  OBIIEOBPA3OBATEJBHOU
JUCHUTTUINHBI

3.1. TpeboBaHuUsl K MUHUMAJIBHOMY MaT€pUAIbHO-TEXHUUYECKOMY 00€CTICUCHUIO

Jlns peanuzaiuu NporpaMMbl TUCHMUIUIMHBL JOJDKHBI OBITh TIPEAYCMOTPEHBI CIICIYIOIINE
crenuanbHble MOMENICHUS: Y4eOHbIM KaOWHET XUMHUHM W/WIK Y4yeOHOW XUMHUYECKOH
nabopatopuu.

O6opynoBaHue y4yeOHOro kaOuHeTa (HATJISIAHBIE MOCOOMS): HAOOPHI IIAPOCTEP>KHEBBIX
MojieNiel MOJIEKYJI, MOJIETT KPUCTAJUIMYECKUX PEIIETOK, KOJUIEKIMU MPOCTBIX U CIOKHBIX
BEUIECTB W/WJIN KOJUIEKIIMH MOJIMMEPOB; KOJUIEKIIUS TOPHBIX TOPOJ U MUHEPAJIOB, Ta0IUIA
MenneneeBa, yueOHbIe GUIBEMBI, ITU(POBBIE 00pa30BATEIBLHBIE PECYPCHI.

TexHuueckue cpeacTBa 00ydeHHs: KOMIBIOTEP C YCTPOMCTBAMU BOCIPOU3BEICHUS 3BYKA,
IPUHTED, MYJBTUMEANA-TIPOCKTOP C IKPAaHOM, MYJIbTUMEIUINHAS I0CKA, YKa3Ka-pe3eHTeP
JUJISL TIPE3EHTALMMN.

O6opynoBanue abopaTopur W paboO4YMX MeCT JIabopaTOpuu: MEH3YpPKH, MHUIETKU-
KareJabHUIbl, TEPMOMETpPbI, MHUKpPOCKON, JYIbI, MNpeIMETHble U TOKPOBHBIE CTEKJIA,
TUTAHILETHI JIJIs1 KaleJIbHbIX peakiuii, pribTpoBanbHas Oymara, IpOMBIBAIKH, CTEKIISTHHbIE
NpPOOUPKHU, PE3UHOBBIE NPOOKH, (OHAPUKH, HAOOpP PEaKTUBOB, CTEKJSHHBIC IaJIOUKH,
IITATUBBl I TPOOUPOK; MEPHBIE IUIUHAPHI, BOPOHKH CTEKJISIHHBIC, BOPOHKH
nenutenbHble nuauHaApudeckue (50-100 M), ctynku ¢ mectukoM, (papdopoBbie YaIlKH,
NUHIETH, (QuIbTpel OyMaxkHbIe, BaTa, Mapis, YacOBBIE CTEKJa, OJJIEKTPOIUIUTKH,
nabopaTOpHBIE IITATUBBI, CIIUPTOBBIE TOPENKH, CIUYKH, MPUOOP ISl TOJYYCHHS Ta30B
(w1 mpoOMpKa ¢ Ta300TBOJAHON TPYOKOH), AepKaTenu Mg TPOOUPOK, CKISTHKH IS
XpaHEHUsl PEaKTUBOB, pa3daTOuYHbIEe JOTKH; xumudeckue ctakansl (50, 100 u 200 mn);
[INaTeNy; MUHIETH; TUTeJIbHBIC IMIUIIBI; CEKYHIOMEpPHI (TaliMephl), MEpHBbIE TPOOUPKHU
(ma 10-20 mu) u mepuble ko051 (25, 50, 100 u 200 mut), BoasiHas OaHs (MJIM TEPMOCTAT),
CTEKJIIHHbIC MAJIOYKH; KOHUYECKUe KOOkl A TuTpoBanus (50 u 100 mi1); UHAUKATOPHBIE
MOJIOCKU JJIs1 onpeneneHuss pH u cranmapTHas MHAMKATOpHAs IIKala; YHUBEPCAIbHBIN
uHaukaTop; nunetkd Ha 1, 10, 50 mu (unu gozatopsl Ha 1, 5 u 10 mun), GropeTku AJis
TUTPOBaHUs, MeAuuuHckue wmpunsl Ha 100-150 w™n, nabGopatopHble uW/Wau

aHaJmuTU4YecKue Bechbl, pH-MeTpsl, cymmiabHbIN mKad, u ap. 1abopaTopHoe 000pyAOBaHUE.
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3.2. UudopmanimonHoe obecrieueHrue peaaus3anuu nporpaMmbl

1. nga peanusanuu nporpammbl OMONIHOTEUHBIA (OHA 00pa30BATENBHON OpraHu3anuu
JIOJDKeH UMETh TMEYaTHBIE /MU 3JeKTPOHHBIE 00pa3oBaTeNbHbIE W HH(POPMAIIMOHHBIC
pecypchl, peKOMEHIOBaHHBIE HJisi MCIOJB30BaHUS B 0OOpa3oBaTeIbHOM IIpolecce, He
cTapiie S JET ¢ MOMEHTa U3IaHUs.

2. Pexomenngyemble Tie4aTHBIE W3JaHUS [0 peanu3anuu o01eoOpa3oBaTeIbHON
OUCIMIUIMHBl TPEJICTABICHBl B METOAMYECKHX PEKOMEHAANUAX TI0 OpTraHH3aIiH
oOy4eHusl.

I'2 Xwumms. 11 wace : yueO. 11 00111e00pa3oBar. opranu3aruii : 6a3oBbiid ypoBeHs / O. C. ['abpuersH,
N. T. Ocmpoymos, C. A. CnamxoB. — 4-e¢ w3, crep. — M. : Ilpoceemenue, 2022. — 127 c. :
wil'abpuensitn O. C. I'2  Xwumms. 10 wmace : yued. st oOreo0pa3oBar. OpraHu3aiui .
6azoBeiii ypoBenb / O. C. TI'abpuwensn, M. I'. OctpoymoB, C. A. Cnag-koB. — 4-¢ wu3n.,
crep. — M.: IIpoceemenune, 2022. — 128 c. : un

HNuTepHeT pecypcesl:

www. chem. msu. su (DnekTpoHHasi OMOIMOTEKA MO XUMHUH).
www.enauki.ru(MHTepHET-U3JaHue i yuurenel «EcTecTBeHHbIE HAYKN» ).

www. lseptember. ru (MmeToauyeckas razera «llepBoe ceHTSIOps»).

www. hvsh. ru (xypHan «Xumus B mkosie»). www.hij.ruGCkypHan « XuMust ¥ 5KHU3HbBY).

Www.chemistry-chemists.com(3,1eKTpOHHBIH KypHAT « X UMUKHA U XHUMHUS ).
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4. KOHTPOJIb 14 OLIEHKA PE3VJIbTATOB OCBOEHUA
OBI[EOBPA3OBATEJILHOU JUCITUTIJIMHBI

KoHTponbs M oOLEHKa pe3ylbTaToB OOYyYEHHs] OCYLIECTBISIETCS MpenojaBaTesieM B
IpoLecce MPOBEACHUS MPAKTUYECKUX 3aHATHA U JJAOOPAaTOPHBIX pabdOT, TECTUPOBAHUS, a
TAKK€  BBITIOJHEHUS  OOYYalOIMMUCA  WHIWBHUIYAJbHBIX  3aJlaHUM,  IMPOEKTOB,
uccienoBanuid. Pe3yapTaTel 00yYeHUs! ONpeNessioT, YTo OOydYaroluecs OJKHbI 3HATh,
MMOHUMATh U IEMOHCTPUPOBATH IO 3aBEPIICHUU N3YUYECHUS TUCIUTLIAHBI.

st hbopMupoBaHUsl, KOHTPOJISL U OLIEHKU PE3YJIbTATOB OCBOCHHUS YyYEOHOW NHMCLMILIAHBI
UCIIOJIb3YETCS CHCTEMAa OLEHOYHBIX MEpPOINpPHUATHH, MpeacTaBisiomias co0oil KOMIUIEKC
y4eOHBIX  MEpPONpPUSTUM,  COIVIACOBAaHHBIX €  pe3yidbTaTaMud  OOydeHHs U

chopmynupoBanHbix ¢ yuerom GI'OC COO (nmpeameTHbIe pe3ybTaThl O AUCIUILINHE) U

dI'OC CIIO.

Ne OK/TIK (Monayns/Paznen/Tema  [Pe3ynbrat oOyueHus Tunbl OLIEHOYHBIX MEPOIIPUATHIHA

I OcHoBHOE coniepkaHue

1 Pazgen 1.  OcnHoBel|DopmynupoBaTh 0a30BbIe
CTpOEHUS BEIleCTBa MOHATHS U 3aKOHBI XUMUU
11 |[OK.01 [Crpoenue atomoB|CoctaBiare xumudeckue|l. Tectr «(CrTpoeHue aTroMoB
XMUMHYECKUX 3JIEMEHTOB|()OPMYNbI COEIMHEHUN B|XUMUYECKUX 3JIEMEHTOB u
U TPUPOJA XUMHUYECKOI|COOTBETCTBUU CO|IpHUpO/Ia XUMUUYECKOM CBS3M».
CBSI3U CTETEeHbIO OKHCJIeHHs|2. 3ajayd Ha  COCTaBJICHUE
XMUMHYECKUX  OJIEMEHTOB,| XUMUYECKUX bopmyn
UCXOJs U3 BaJCHTHOCTH U |JBYXaTOMHBIX COeIMHEHUI

ANEKTPOOTPUIIATENLHOCTH |(OKCHIOB, CyIb()UIOB, TUIPUIOB
U T.IL.).

3. 3agaHusg Ha MCHOJIL30BaHHE
XUMHYECKOH CHUMBOJIUKH H
Ha3BaHU COCIMHEHU M o
HOMEHKJIaType MEXIYHApOIHOTO
coro3a TEOPETUYECKOUN 51
MPUKIIATHON XUMHH H
TPUBHAJIBHBIX ~ HAa3BaHUM  JJs
COCTaBIICHUS XHUMHYECKUX

bopmyn JIByXaTOMHBIX
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Ne OK/IIK |(Monyns/Paznen/Tema  |Pe3ynbTar 00ydeHUs Tunbl OLIECHOYHBIX MEPOIIPUATHH
COEAVHEHUN (oxcuoB,
Cynb(pUIOB, THIPUIOB H T.II.) U
JIpYyrux HEOPraHNYeCKUX

COCAMHEHUN OT/IEIbHBIX KIIACCOB
1.2 | OK. 01 [Ilepmonuueckuii 3aK0oH u|XapaKTepu30BaTh 1. Tecr «Meramumyeckue /
OK .02 |rabmuma J.U.{xumMudeckue 3JeMEHThl B|HEMETAIHYCCKHUE CBOMCTBA,
MenneneeBa COOTBETCTBUHU c UX|3JIEKTPOOTPHUIIATEITHEHOCTD u
TIOJIOKEHHEM B|CpPOJICTBO K AIIEKTPOHY
NEPUOINIECKON  CHCTEMe|XHMHUYECKIX JIIEMEHTOB B
XHUMHYECKHX  DJIEMEHTOB|COOTBETCTBHE C MX JJICKTPOHHBIM

J.. Mennaeneena

CTPOCHHUEM M  TIOJIOKCHHUEM B

MIEPUOIUYECKON cUcTeEME
XUMHUYeCKnX amemeHnToB  JI.U.
MeHeneeBay.

2. [Ilpaktuueckue 3amaHusi Ha

YCTAHOBJICHHUC CBs3H MCKIY

CTPOCHHUEM aTOMOB XHUMHUYCCKUX

9JIEMEHTOB U TMEPUOIUYECCKUM
H3MEHEHHEM CBOICTB
XHMHYECKUX DJJIEMEHTOB M HX
COEIUHEHHUH B COOTBETCTBUU C
IOJIOKEHUEM [Tepuonueckoi
CHCTEME.

3. IIpakTuko-opHeHTUPOBAHHbBIE

TCOPCTHYCCKUC 3aJaHus Ha

XapaKTepU3aIfio XUMHUYECKHX
aneMeHTOB: «Metamumdeckue /
HEMEeTaJUINYeCKUe CBOMCTBA,
AIIEKTPOOTPHLIATETHHOCTh 1
CPOJCTBO K SIIEKTPOHY
XUMHUYECKHX AIIEMEHTOB B
COOTBETCTBUE C MX JJIEKTPOHHBIM
CTpOGHHEM H TIOJIO)KEHHEM B

[IEPUOAUYECKON cucreMme
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Ne OK/IIK |(Monyns/Paznen/Tema  |Pe3ynbTar 00ydeHUs Tunbl OLIECHOYHBIX MEPOIIPUATHH
XUMHYECKUX AJIEMEHTOB
J.1. Menneneea»
2 XapakrepuzoBath  Tunbl| KoHTpoibHas padora
Pazgen 2. Xumuueckue
XUMHUYECKUX PEaKIIHi «Ctpoenue BEIIECTBA u
peakiuu
XUMHUYCCKHUE PCAKITUI
21 | OKOl |Tumsr xumuueckux |CocTaBisTh peakuuu|l. 3agaunm Ha  cocTaBlEHHE
OK 04 |peakmuit COCMHEHUS, Pa3JI0KEHUS, | ypaBHEHUN PEAKIIUA:
IIK... oOMeHa, 3aMeICHHUS, | — COCJTMHEHM S, 3aMeIeCHHUS,
OKUCITUTEIHHO- pasnoxeHusi, 0OMeHa;
BOCCTAHOBUTEILHBIE — OKUCTTUTEIBHO-
peakiumn BOCCTAaHOBHUTEJIBHBIX PpEaKIUid C
MCITOJIh30BaHUEM MeToa
AJIEKTPOHHOTO OanaHca.
2. 3amaum Ha pacyer Macchl
BEIECTBA WK 00BEMA
ra3oB 0 U3BECTHOMY KOJHUYECTBY
BEIIECTBA, Macce Wi OO0BEMY
OJIHOTO U3  YYacTBYIOUIMX B
pEAKINU BEMIECTB; PACYETHI
Macchl  (0ObéMa,  KoOJIMYeCTBa
BELIECTBA) MPOJIYKTOB PEaKIIUH,
€CIi OJHO W3 BEIIECTB HMEET
pUMeCH
2.2 DNEeKTPOIUTHIECKAS CocraBnate  ypaBHeHusi|1. 3amaHuss Ha  COCTaBICHHE
JMICCOLIMAIMS U MOHHBIN | XUMHUYECKUX PEaKIuy [ MOJIEKYIIAPHBIX u HMOHHBIX
oOMeH HOHHOTO oOMeHa C|peakuuii ¢ ydacTHEM KHCIOT,
y4acTHUEM OCHOBaHUU 51 COJIEN,
HEOPraHMYECKUX BEIECTB |yCTaHOBJICHUE U3MEHEHUS
KHUCJIOTHOCTH CPEJIbI
2. JlaboparopHast paborta "Tumsl
XUMHUYECKUX peakuui”
3 Pazmen 3. Crpoenne wu|UccnemoBats crpoenue u|KoHTponbHas pabora

CBOMCTBA

HCOPraHNn4CCKUX

CBOMCTBA HCOPraHNn4CCKUX

BCIICCTB

«CBoiicTBa HCOPTraHNU4YCCKUX

BCIIICCTB»
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OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

THIIBI OLIEHOYHBIX MEPONIPUATHN

BCIICCTB

3.1

OK 01

Knaccudukarus,
HOMEHKJIaTypa
CTpOCHHE
HCOPraHNM4CCKUX

BCIICCTB

n

Knaccupunuposatsb
HEOPraHUYeCKUe
BEILIECTBA B COOTBETCTBHUHU

C UX CTPOEHUEM

1. Tecr «Homenknarypa u

Ha3BaHUC HCOPraHn4€CKux

BCIICCTB ncxoas nus3 ux

XUMHUYECKOU 001

(bopmyIbl
COCTaBJICHUE XUMHYECKOH
dbopmynbl HMCXOAS W3 Ha3BaHUS
BEIIIECTBa

Mo  MEXJIYHapOIHOU

W TPUBHAIILHON
HOMEHKJIaType».

2. 3amaym Ha pacyeT MacCOBOM
JIOJIH

(Maccpl)  XMMHYECKOTO

3JIE€MEHTA (coequHeHust) B
MoJIeKyJie (CMecH).
3. [Ilpaktuyeckwe 3agaHus 1O
KJaccu(uKanuyu, HOMEHKIIATYpe U
XUMUYECKUM dbopmynam
HEOPraHUYECKUX BEIIECTB
Pa3IUYHBIX KIJIACCOB.
4. [Ilpaktuyeckue 3aJaHus Ha
ompeeseHre XUMHUYECKOU
AKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHJa XUMHYECKOMH
CBSI3W M THUINA KPHUCTALINYECKON

PECLICTKH

3.2

OK 01
OK 02

Du3uko-xuMHUYECKUE
CBOICTBA
HEOPraHUYECKUX

BCIICCTB

YcraHaBiauBaTh
3aBUCUMOCTD ¢buzuko-
XUMHYECKUX CBOMCTB
HEOPraHWYECKUX BELIECTB
OT CTPOEHHS aTOMOB H
MOJIEKYJ, a TaKXKe THUIla
KPUCTAJUIMYECKON

peueTku

1. Tect «OcobenHocTu
XHMHYECKUX CBOMCTB OKCHJOB,
KHUCJIOT, OCHOBaHHH, aM(OTEpHBIX
TUIAPOKCUIOB U COJEIM.

2. 3amaHus Ha  COCTaBJICHUE
YPaBHEHUN XUMHUYECKHUX pEaKLUil
C y4acCTHEM IMPOCTBIX M CIIOKHBIX
HEOPraHUYeCKHX BCIICCTB:

OKCHIO0B MCTAJIJIOB, HCMCTAJJIOB U
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OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

THIIBI OLIEHOYHBIX MEPONIPUATHN

aM(pOTEePHBIX AJIEMEHTOB;

HEOPraHNYeCKuX KHCJIOT,
OCHOBaHUI u aM(OTEePHBIX
THIPOKCUIIOB,  HEOPraHMYECKHX

COJIEM, XapaKTepU3YyIOIIMX  HUX
CBOMCTBA U CIIOCOOBI MOJTyYEHUS.
3. IlpakTuko-opueHTHpPOBaHHbIE
TEOPETUYECKHE

3aaHusd Ha

CBONCTBA u [IOJIyYEHUE

HEOPraHN4YCCKUX BECUICCTB

3.3

OK 01
OK 02
OK 04
[IK...

Unentuduxanus
HEOPraHMYECKUX

BCIICCTB

Hccnenosathb
KAa4CCTBCHHLIC peaKI_[I/II/I

HEOPraHN4YCCKUX BCIICCTB

1. IIpakTMKO-OpHEHTHPOBAHHBIE

3aJaHus o COCTaBJICHUIO
XUMHUYECKAX PEAKIUN C Y4aCTHEM
HEOPraHWYECKHUX BEILIECTB,

UCTIOJTb3YEMBIX JUIST X
HUICHTU(UKAITIH.
2.JIaboparopHas pabora:
“Unentuduxarus

HEOPraHWYECKUX BEIIECTB”

Paznen 4. Crtpoenue u
CBOMCTBAa OPraHUYECKHUX

BEIIIECTB

HccnenoBate cTpoeHue u
CBOIMCTBA  OpPraHUYECKUX

BEILIECTB

KontposbHas padota
«CtpoeHue u CBOICTBa

OpraHn4€CKuX BEIICCTB»

4.1

OK 01

Knaccudukanus,
CTpOEHHUE 5
HOMEHKJIaTypa

OPraHn4YCCKuX BCIICCTB

Knaccuduuuponats
OpraHHYeCcKHe BEIECTBAa B
COOTBETCTBUU c ux

CTPOCHHUEM

1. 3agaguga Ha COCTaBJIECHHUE

Ha3BaHUI OPraHuYeCKUX
COCIMHEHUH IO TPUBHUAIBHOU WU
MEXKIYHApOJHON

CHUCTEMaTHYEeCKOH HOMCHKIJIATYypC.

2. 3amaHus Ha COCTaBJICHUE
MIOJIHBIX U COKpaIICHHBIX
CTPYKTYPHBIX bopmyn
OpraHN4eCKHUX BELIECTB
OT/ZIEIbHBIX KJIACCOB.

3. 3amaum Ha  ompeaeneHue
pocTenIen bopmyIsl

OpFaHquCKOﬁ MOJICKYJIbI, UCXOA
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Ne OK/IIK |(Monyns/Paznen/Tema  |Pe3ynbTar 00ydeHUs Tunbl OLIECHOYHBIX MEPOIIPUATHH
U3 3JIEMEHTHOTO cocTaBa (B %)
42 | OKO0l1 |CgoiicTBa OpraHu4ecKux|Y cTaHaBIMBATh 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHM 3aBUCUMOCTD (U3UKO-|ypaBHEHUN XMMUYECKUX pPEaKIUil
OK 04 XUMHUYECKUX CBOWCTB|C y4acTueM OpPraHNYeCKHUX
[IK... OPraHMYECKHUX BEILIECTB OT|BELIECTB HA  OCHOBAHUU  MUX
CTPOEHUS MOJIEKYJ COCTaBa U CTPOCHMUSL.
2. 3ajaHuss Ha COCTaBJIEHUE
YpPaBHEHUN XUMHYECKUX PEAKIUH,
WUTIOCTPUPYIOIIUX ~ XUMHYECKHE
CBOICTBAa C Y4YE€TOM MEXaHH3MOB
MPOTEKAHUS JaHHBIX pEaKIui u
T€HETUYECKOU CBSI3U
OpraHUYECKUX BEUIECTB pa3HBIX
KJIACCOB.
3. Pacuernrie 3a7Jaun o
YpaBHEHUSAM pEaKLUi C ydacTHEM
OpraHUYECKUX BEILECTB.
4, JlabGopaTopHas pabora
“IIpeBpaieHus OPraHNYeCKHUX
BEIIIECTB MPU HarpeBaHuu"
43 | OKO0l Nnentuduxaruys Uccnenosath 1.ITpakTKO-OpHUEHTUPOBAHHBIEC
OK 02 |opraHMyecKuX BEIECTB,|KaUECTBEHHbIC  PEaKIIMH|3aJaHus o COCTaBJICHUIO
OK 04 |ux 3HAYEHHUE Y| OpraHuYECKHUX XUMHUYECKHUX PEAKIUU C ydacTUEM
IK... MIPUMEHEHHE B OBITOBOM|COEAMHEHUNH  OTIENIbHBIX|OpPraHUYECKUX BEIIECTB, B T.U.
U TPOU3BOJCTBEHHON|KIACCOB HCIIOJIb3YEMBIX TUIS ux
NeSITEeNIbHOCTH YeJIOBEKa uaeHTupukamu B OBITY W
MPOMBILIJICHHOCTH.
2.JlaGopaTopHas pabora:
“Unentudukanuss OpraHHYECKUX
COEAMHEHUH OTJIEIbHBIX KJIACCOB”
5 Paznen 5.|Xapakrepu3oBaTh
Kunernueckue Y| BIIUSIHUE Ppa3IUYHBIX
TEPMOANHAMUYECKUE (akTOpOB Ha paBHOBECHE
3aKOHOMEPHOCTH U CKOPOCTh XHMHUYECKHX
MPOTEKAHUS peakuuit
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Ne OK/IIK |(Monyns/Paznen/Tema  |Pe3ynbTar 00ydeHUs Tunbl OLIECHOYHBIX MEPOIIPUATHH
XUMHUYECKUX PEAKLINI
S) OK 01 CKopoCTh  XMMHYECKHX | XapaKTepU30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakumii. XUMHUYECKOE|BIMSHUE  KOHLEHTPALMH|TEOPETUUYECKUE 3a1aHUs Ha
paBHOECHE pearupyouux BeUIECTB H|aHAINU3 (PAKTOPOB, BIHSIOIIMX Ha
TEMIIEPATYpPbl HA CKOPOCTh|U3MEHEHUE CKOPOCTU XUMHUYECKOMN
XUMUYECKUX PEAKIUI peaKkuuu. IIpakTuko-
XapaxkTepu3oBaTh OpPUEHTUPOBAaHHBIE 3a/laHUs Ha
BIIUSIHUE W3MEHEHUs |IpUMeHeHne  npuHnuna  Jle-
KOHIIEHTpaluu BellecTs,|lIlarense JUISE HaXO0XACHUS
peakuuu Cpenbl U |HanpaBiIeHUS CMEIIICHUS
TEeMIIEpaTypbl Ha|paBHOBECHUSI XUMUYECKON peaKiuu
CMEIIEHHEe XMMHMYECKOTO|H aHalu3 (PAKTOPOB, BIHSAIOMIUX
paBHOBECHS HAa  CMEUIeHHWEe  XHMHYECKOTO
paBHOBECHS
6 UccnenoBath  UCTUHHBIE
Paznen 6. PactBophI pacTBOpbl C 3aJaHHBIMU
XapaKTepUCTUKaMU
6.1 | OKO1 [Tonsitue o pactBopax  |Paznuuarh uctuHHble|l. 3amaum HAa MOPUTOTOBIICHHE
OK 02 pacTBOPBI pPacTBOPOB.
2.  IIpakTUKO-OpHEHTHUPOBAHHBIE
pacueTHbIe 3aaHus Ha
JCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMble B  OBITOBOM U
MPOU3BOJICTBEHHON JEATEIHHOCTH
YyenoBeKa
6.2 | OKO0l1 |[HccnenoBanue cBoiicTB|MccnenoBaTh ¢dusuko-|JIaboparopnas padora
OK 04 |pactBOpOB XUMHYECKHE cBoiicTBa|“IIpuroroBiieHre pacTBOPOB”
[K... UCTHUHHBIX PACTBOPOB
I ITpodeccroHaIbHO-OPUEHTUPOBAHHOE CO/IEpKaHKE (COJiepKaHUe IPUKIIAJHOTO MOIYJIs)
7 Paznen 7. OnenuBare mocnejncTBus|3ammura  Kedica (¢ ydeToM
XumMus B ObITY  U|OBITOBOIA u|Oymymeit npodeccruoHanbHO I
MIPOU3BOICTBEHHON MIPOU3BOICTBEHHOU JESTEILHOCTH)

ACATCIBbHOCTH 4YCIIOBCKA

JACATCIIBHOCTH YCJIOBCKa C

HO3UIIMK JKOJIOTMYECKOM
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OK/TIK

Monyns/Paznen/Tema

PesynbraTr 00yueHus

THIIBI OLIEHOYHBIX MEPONIPUATHN

0€30IIaCHOCTHA

OK 01
OK 02
OK 04
OK 07
[K...

Xumuss B ObITy W
IIPOU3BOICTBEHHOMN

JACATCIBHOCTH 4YCJIOBCKA

OnenuBare mocnenctBusi|Keiic (¢ yderom  Oymymiei

OBITOBOM

IIPOU3BOJCTBEHHOMN

u|npodeccuoHanbHOR

JIeSITeTLHOCTH)

NEITENLbHOCTU 4eJioBeKa c¢|Bo03MoXHBIE TEMBI KEWCOB:

mo3unmii  dkonornueckoii|1.  TloreruieHme  kimmmara

0e30I1aCHOCTH

TuapaTroB CO JHA OKCaHa.

, MammHo- 1 mprudopPOCTPOCHHSL.

COJIHEYHBIX OaTapeit.

PaCTUTCIIBHBIX ITPEIIapaToOB

n

BI)ICBO60)KI[CHI/IG Ta30BbIX

2. bynyuue maTepuaisl s aBUa-

3.  HoBble Marepuanmbsl s

4. JlekapctTBa Ha  OCHOBE
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