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1. OBILASI XAPAKTEPUCTUKA PABOYEN MPOT'PAMMBbBI JUCIHUIIJIAHBI
OO/. 11 Xumus

1.1. MecTO IMCHUIUINHBI B CTPYKTYPe OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbI:
Hucumnmuaa OO/.11 Xumwus sBisercss o0s3aTeNnbHONW YacThio 001Ie00pa30BaTEeNbHBIX AWCUUITIINH

OOII B cootserctBun ¢ PI'OC CIIO mo 40.02.04 IOpucnpyaeHIus.

1.2. He.ﬂb U IVTAaHUPYEMbI€ pe3yjibTaTbl 0CBOCHUA TUCUUIIJIMHBI:
Henp auctmmmuasl OO/ 11 Xumus - popMupoBaHre 3HAaHUN 0 XUMUYECKUX 3aKOHOMEPHOCTSX U

JKU3HCHHBIX U IMPOHU3BOACTBCHHBIX CUTYyallUAgX.

CopepxaHue MpPOrpamMMBbl

0011e00pa30BaTEIEHON  JTUCIUTUIHHEI
JOCTHKCHHUE pe3yJIbTaTOB €€ M3Y4YeHHs B COOTBeTCTBHH ¢ TpeboBanusamMu DPI'OC COO ¢ yuerom
npodeccuonanpHol HanpasieHHoctr GI'OC CIIO.

UX TpUMEHEHUE s OOBSACHEHUS NPUPOJIHBIX IPOLECCOB U SBJICHUS, NPUHATUSA pPEIICHUN B

MaTe€MaTHKa HaIpaBJICHO Ha

Oco0oe 3HaueHNe TUCIHIUIIHA UMeeT rpu popmupoBanuu u pazsutun OK 1, OK 2, OK 4, OK 7.

Koan Oonme JAucuunannapHsie

HAaHMEHOBaHHe

¢opmupyembIx

KOMIIeTeHIU i
OK 01. Beibupats | B yacTu Tpy10BOro BOCIUTAHMUS: BJIAJIETh CUCTEMOM XMMUYECKUX 3HAHUU, KOTOpas
CITOCOOBI -TOTOBHOCTH K TPY/y, OCO3HAHHE BKJIIOYACT: OCHOBOITOJIATarOIITHE TTOHATHS
peuicHus:A 3aaa4 ICHHOCTU MaCTCPCTBA, (XI/IMI/I‘ICCKI/Iﬁ 3JICMCHT, aToM, OJICKTPOHHAA
mpodeCCHOHANIBH | TPYI0JIIO0HE; 000J104Ka aToma, s-, P-, d-371eKTpOHHEIE OpOUTAIN
Ol eITeTbHOCTH | -TOTOBHOCTH K aKTUBHOM aTOMOB, HOH, MOJIEKYJIa, BaJICHTHOCTb,
MPUMEHUTEBHO | IEATEIHbHOCTH TEXHOJOTHICCKOM 3JEKTPOOTPHIATEILHOCTh, CTCIICHb OKHCIICHUS,
K pa3jiMyHbIM u COHI/IEIJ'II)HOﬁ HaIlpaBJICHHOCTH, XUMHUYCCKasA CBiA3b, MOJIb, MOJIIpHass Macca,
KOHTEKCTaM CIOCOOHOCTh HHUITUHPOBATB, MOJIApHBIE ~ 00BEM,  YIJIEPOJHBIH  CKEJeT,

TUTAHUPOBAThH M CAMOCTOSITEIIBHO
BBITOJTHSATH TaKyIO JAEATENILHOCTD;
- MHTEpEeC K pa3IuyHbIM chepam
npodeCcCHOHANTEHON
JeSITeTTbHOCTH.

OgiaieHne yHHBePCATLHBIMH
Y4eOHBIMHY MO3HABATEILHBIMH
AeHCTBUAMM:

a) 0a30BbIC JIOTMYECKUE
NEUCTBUA:

-CaMOCTOSITENILHO
bopMmynupoBaTh U
aKTyaJIM3UPOBATh IPOOIEMY,
paccMaTpUBaTh €€ BCECTOPOHHE;
-yCTaHaBIIMBATh CYIIECTBECHHBIH
NPU3HAK WA OCHOBAHHUS JIISI
CpaBHEHHUS, KJIACCU(PHUKAIIN 1
00001IeHNS;

-OTIPENICNATh 1IeTH JIeSITENbHOCTH,
3aJaBaTh NapaMeTphbl U KPUTEPUH
UX JOCTHXCHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH U
MPOTHBOPEYHS B
paccMaTpuBaeMBbIX SBICHUSX;

- BHOCUTb KOPPEKTHBHI B
JIeSITeIIbHOCTD, OI[CHUBATh

(hyHKIIMOHANBHAA TPYIA, PaaWuKall, HU30MEpPHUs,
U30MEphI, TOMOJIOTHYECKUH psii, TOMOJOTH,
YTIIEBOJOPOBI, KHCIOPOI- M a30TCOoAepKallne
COEIMHEeHMsI, OMOJIOTUYECKH aKTHBHEIE BEIECTBa
YTIIEBOBI, KUPHI, OEIKH), MOHOMEp, IOJHMED,
CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHEIE
COCIMHEHMSI, KPUCTAITMYECKas PEIIeTKa, THIIbI
XUMHYECKUX peakumit (okucIUTENHHO-
BOCCTAHOBHUTENIBHBIC, DK30-U JHIOTECPMHUCCKUE
peakuuu MOHHOTO oOMeHa), pacTBop,
3IEKTPOJIUTHL, HEAJIEKTPOIUTHL,
AJIEKTPOIUTHIECCKAS JWCCOIMAINS, OKUCIUTEIb,
BOCCTaHOBHUTENH, CKOPOCTh XUMHUIECKON PEaKIINH,
XUMHYECKOE PABHOBECHE), TEOPHUH U 3aKOHBI
(Teopuss XUMHYECKOTO CTPOCHHUS OPTraHWICCKUX
BEIIECTB AM. Bytneposa, Teopus
SIEKTPOIUTUIECKOM JUCCOLIMALINH,
nepuoaunyeckuit 3akoH .M. MeHaeneeBa, 3aKOH
COXpaHEHUS MaccChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHH SI3bIK XUMHUH, (PaKTOIOTHUSCKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U
Oe3omacHOM WICITIOJTB30BAHIH BOKHEUIITHX
HEOPTaHWYECKUX M OPTaHWYECKHUX BEIIECTB B
OBITY U IPAKTUICCKON JACATECIHLHOCTH YEIOBEKA;

- YMETh BBISBIISATh XapaKTEPHBIC TNPU3HAKH U
B3aMIMOCBSI3b H3YYEHHBIX NOHATHH, NPUMEHSTbH




COOTBETCTBHE PE3yJIbTaTOB
IeJISIM, OIIEHUBATh PUCKA
MOCIICICTBUN JICATEIBHOCTH;
-pa3BUBaTh KPEaTHBHOE
MBIIIUICHNE mpu
JKH3HEHHBIX TIpo0OIeM
0) 0a30BbBIC HUCCIICIOBATEIILCKUC
JIEUCTBUA:

-BIIaJIeTh HAaBBIKAMH YIe0HO-
HCCIIEN0BATEIbCKON U IIPOEKTHOM
JIeSITEIbHOCTH, HABBIKAMU
pasperieHus IpoodIeM;

-BBISIBIISITH IPUIUHHO-
CJICJICTBCHHBIC CBSI3U U
aKTyaJIM3UPOBATh 33124y,
BBIJIBUTATh TUTIOTE3Y €€ PEICHHS,
HaXOoAUTb apTyMEHTHI AJIA
JIOKa3aTeNIbCTBA CBOUX
YTBEPKJICHUM, 3a71aBaTh
rapaMeTpbl U KpUTEPUHA
peIICHUS;

-aHAIM3UPOBAThH MTOYIEHHBIC B
XOJIe pelIeHUs 33291
pE3yNABbTAThI, KPUTUYECKU
OIIEHHUBATh X JOCTOBEPHOCTH,
MIPOTHO3UPOBATH U3MEHEHIE B
HOBBIX YCJIOBUSIX,

- YMETH NNIEPCHOCUTHL 3HAHUSA B
MO3HABATENHHYIO U
MPaKTUIECKY0 001aCTH
KHU3HECACATCIbHOCTH,

-yMETh UHTETPUPOBATH 3HAHUSA U3
pa3HBIX MPEAMETHBIX 00JIacTeil;
-BbIIBUT'aTh HOBBIC HJICH,
npeajiaraTb OpUrnHajJbHBIC
MOJIXOJIbI ¥ pEIIeHUs U
CIIOCOOHOCTH UX MCIIOJIb30BaHUS
B II03HABAaTEJILHON U COIIHMAJILHOU
MIPAKTHKE

peleHnu

COOTBETCTBYIOIIME TIOHATHUS TIPU  OHHCAHUH
CTPOCHHSI W  CBOICTB HEOPTaHWYECKHX U
OPTraHWYECKUX BEIIECTB M UX MPEBPAIlCHHUIL;
BBISIBIIATh B3aMMOCBSI3b XMMUYECKHX 3HAHUN C

TIOHATHUAMH nu MpEACTABICHUAMUA Apyrux
€CTCCTBCHHOHAYYHBIX IPEAMETOB;

- YMETH HCIIOJIBb30BATh HaMMCHOBAaHUs
XHUMHUUYCCKHUX COCOUHCHUI MCKAYHApOAHOT'O

COI03a TEOPETHYECKOW U MPUKIATHON XUMHUHU U
TPUBUAIBHBIC HA3BaHUS BaXKHEUIIUX BEIIECTB
(3TuneH, aneTwieH, IMIEpHH, (GEHON, U
(dopmanprernn, YyKCycHas KHCIOTa, TJIHIHH,
YTapHBIA ra3, yrileKUCIbIi ra3, aMMHaK, rameHas
WU3BECTh, HETallleHas H3BECTh, MUTHEBAsl COJa U
IPYTHX), COCTABIATH (HOPMYIIBI HEOPTAaHHMYECKUX
W OpraHWYecKHX BEIIEeCTB, YpaBHEHUS W
XUMHNUYECCKHUX pCaKHHﬁ, O6’b$ICH$ITI) HnX CMBICII;
MOATBEPXKAATh XapaKTEpHbIE €€ XUMHYECKUE
CBOICTBa BEIIECTB COOTBETCTBYIOIIUMHU
JKCIIEPUMEHTaMH U 3allMCSIMM  yYpaBHEHUH
XUMHUYECKUX PEaKLUil;

- yMeThb yCTaHaBIMBATh MPHUHAICKHOCTH
VM3YYCHHBIX HEOPTaHWYEeCKMX W OpPTaHHYECKUX
BEIIIECTB OMNPEJCIICHHBIM KJIaccaM U TpyIaM
coeMHEHUM, S XapakTepu3oBaTh UX COCTaB U
BOKHEHILIME CBOMCTBA; ONPENEIATh BUIBL X

XUMUYECKUX CBsi3ed  (KOBaJIeHTHAs, WOHHAs,
MeTaJNInYeCKas, BOJIOPO/IHAA), THIIBI
KPUCTAJITMUECKUX pereTox BEILIECTB;

KJIacCU(PUIIMPOBATh XMMUYECKUE PEaKIINH;

- chopMHpOBaTh MPEIACTABICHHUS: O XMMUYCCKOU
COCTaBIISIIOIIECH €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpPaA, POJIM XWMUU B I[O3HAHUM SIBJICHUH -
npupoabl, B (OPMHPOBAHMHM MBINUICHUS U
KyJbTYPbl ~ JTUYHOCTH, €€ (YHKIHOHAIBLHON
rPaMOTHOCTH, HEOOXOAMMOW  HJsl  pelIeHHs
MPaKTHYECKUX - 3aJad M 3KOJOTHYECKH
00OCHOBAHHOTO OTHOIICHUSI K CBOEMY 3J0POBBIO
U IPUPOJTHOH cperie;

- YMETb MNPOBOIUTH PacyeThl MO XUMHUYECKUM
(dhopMysiaM U YPaBHEHUSIM XUMUYECKUX PEAKIIMI C
HCIOJIb30BaHUEM ¢duznueckux BEJIMYUH,
XapaKTEepU3YIOIMX BEUIECTBA C KOJINYECTBEHHOU
CTOPOHBI: Macchl, 00beMa (HOpMaJbHbBIE YCIOBHSA)
ra3op, KOJMYECTBAa BEIIECTBA; HCIIOJIb30BATh
CHUCTEMHbIE XMMHUYECKHE 3HAHMS NS MPHUHATUA
peIHeHI/Ifl B KOHKPETHBIX XWU3HCHHBIX CUTYyalUsIX,
CBs3aHHBIX C BEIIECTBAMU U UX IPUMECHCHUEM

OK 02.
Hcnons3oBath
COBpEMEHHBIE
CpeZCTBa IOKCKA,
aHaiu3a u
UHTEpIIPETALUH
UHQOPMAIH, 1
MHQOPMAIIIOHHBI

B o0s1acTH IEHHOCTH HAYYHOT O
MO3HAHMS:

- chopMuPOBAHHOCTH
MHUPOBO33PEHHUSI, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U OOIIECTBEHHOM

MPAKTUKU, OCHOBAHHOTO Ha

JTMAJIOTE KYJIBTYP,

- YMETh IUIAHUPOBATh U BBINOIHATH XUMUYECKUI
JKCIIEPUMEHT  (TpeBpalleHus  OPTaHHYECKUX
BEIIECTB NMPH HATPEBAHWH, IMONYYCHNE 3TUJICHA U
M3y4YE€HUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKIUH
Ha aJbJAETHIbI, Kpaxmall, yKCYCHYIO KHCIOTY;
JeHaTypanusi OelKOB NP HarpeBaHWH, IIBETHHIC
peaknuy OEJKOB; MPOBOJAWTH PEAKLUUH HOHHOTO
0o0MeHa, ONpeeNiTh cpely BOIHBIX PacTBOPOB,




€ TEXHOJIOTUH
JUUIS BBITTOJIHEHUS
3a7a4

npodeCcCHOHATBLH
O IeATCILHOCTH

CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOET'O MECTA B MOJHUKYJIETYPHOM
MHUpE;

- COBEpIICHCTBOBAHUE SI3BIKOBON U
YUTATENLCKOU KYIbTYPhI KaK
Cpe/ICTBa B3aUMOJICHCTBHS MEKITY
JIFOJIBMH ¥ TIO3HAHHSI MUPA,;

- OCO3HaHUE LIEHHOCTH HayYHOU
JIeSITeIIbHOCTH, TOTOBHOCTh
OCYIIECTBIISATH MPOCKTHYIO 1
UCCIIEI0BATENBCKYTO
JeSITeIIbHOCTh MHIUBUITYaTbHO U
B TpYIIIIE.

OgJiajieHHe YHUBEPCATbHBIMH
Y4eOHBIMH MO3HABATEILHBIMH
AeHCTBUSAMM:

B) pabora ¢ uadopMaluei:

- BJIaJICTh HABBIKAMH MTOJYICHHUS
WHPOPMAITUH U3 UCTOYHHUKOB
PasHBIX THIIOB, CAMOCTOSTEIBHO
OCYILECTBIIATH OUCK, aHAIIU3,
CUCTEMATU3AIUIO U
UHTEPIPETAUIO HHPOPMAITUH
Pas3INIHBIX BHIOB U GOpPM
NIpEe/ICTABIICHUS;

- CO3/1aBaTh TEKCTHI B PA3TUUIHBIX
(hopMaTax ¢ yueToM Ha3HAYCHHS
UHGOPMAITUH U 1EJICBON
ayJIUTOPUH, BRIOHpas
ONITUMAJIBHYIO POpMY
TPECTABICHHUS U BU3YyaIN3aIliH;
- OLICHUBATH JIOCTOBEPHOCTb,
JIETUTUMHOCTh HH(POPMALIUH, e¢
COOTBETCTBHE TIPABOBBIM 1
MOpPaTbHO-3THYECKUM HOpMaM;

- UCTIONIB30BaTh CPEJICTBA
WHQOPMAIMOHHBIX U
KOMMYHHMKAIIHOHHBIX TEXHOIOT M
B PCIICHUH KOTHUTHUBHBIX,
KOMMYHHKATHBHBIX U
OpraHMU3aI[MOHHBIX 3314 C
co0uojeHneM TpeOoBaHui
OPTOHOMHKH, TEXHUKH
0e30IMaCHOCTH, THTHEHEI,
pecypcocOepexeHus, MPaBOBbIX U
THYCCKHUX HOPM, HOPM
MHGOPMAIMOHHOM O€30MMaCHOCTH;
- BJIaJICTh HABBIKAMHU
pacmo3HaBaHUs U 3aIIUTHI
uHpOopMaIuu, HGOPMAITHOHHON
0€30IaCHOCTH TUIHOCTH

KayecTBEHHbIC PEaKkUWU Ha cynbdar-, KapOoHaT-
U XJIOPUI-AaHUOHBI, HA KaTMOH aMMOHUS; pellaTh

JKCIIEpUMEHTANIbHbIE ~ 33Ja4d 10  TeMaM
"Metamns" u "HemeTamisl") B COOTBETCTBHH C
MpaBWIAMH  TEXHUKH  O€30MacHOCTH  IpH
oOpareH C BEMIECTBAMH W JIAOOpaTOPHBIM
0o0OpyZOBaHHEM;  MPEACTaBIATH  PE3YJIbTaThl
XUMHYECKOr0 SKCIEepUMEHTa B (opMe 3amucu
YpPaBHEHUII  COOTBETCTBYIOIIMX  peakUuil u
¢opMynupoBaTh BBIBOABI HAa OCHOBE OTHX
pe3yJIbTaToB;

- YMETh aHAJIM3UPOBATH XUMUYECKYIO
nHGOPMALIMIO,  HOIy4aeMyl0 M3  Pa3HbIX

HCTOYHUKOB (CPEACTB MAaccOBOM HWH(OpPMAIHH,
ceThb MIHTEpHET U ipyTHE);

- BJIAACTh OCHOBHBIMH METOJAaMHM HAy4YHOI'O
IIO3HaHUsA BEUICCTB H XHMHUYCCKHUX SIBIICHUM
(mabmoneHue, U3MepeHue, 9KCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETh MPOBOJUTH PpacCyY€Thbl IO XHUMHUYCCKUM
(dhopMysiaM ¥ YpaBHEHUSIM XMMUYECKUX PEAKIIMI C
HCIOJIb30BaHUEM ¢buznueckux BEJIMYMH,
XapaKTepU3YIOLINX BELIECTBA C KOJIMYECTBEHHOU
CTOPOHBIL: Macchl, 00beMa (HOpMalbHbIE YCIOBHS)
rasoB, KOJMYECTBA BEILECTBA; MCIIOJIb30BATh
CHCTEMHbBIE XUMHYECKHE 3HAHUS IUIsI NPHUHATHUSL
pCHIGHI/Iﬁ B KOHKPCTHBIX XU3HCHHBIX CUTYyalUsIX,
CBsA3aHHBIX C BEIIECTBAMU U UX IPUMCHCHUEM

OK 04.
OddexTuBHO
B3aUMOJICHCTBOBA
Tb 1 paboTaTh B
KOJUIEKTUBE U
KOMaHJIe

- TOTOBHOCTb K CaMOPa3BUTUIO, U
CaMOOIPEETICHUIO;

- OBJIaJgeHHE HaBbIKAaMH Yy4eOHO-
HCCIIE/IOBATENIbCKON, TPOEKTHOM W
COIMANTBHOU NESATEIBHOCTH;
OpnageHue YHUBEPCATbHBIMU

- YMETh IJIAaHUPOBATH U BBEIIIOJIHATH XHUMHYCCKHI
OKCIICPUMCHT (HpeBpaH_IGHI/ISI OpPraHnvYCCKUux
BCIICCTB ITPU HAaIrp€BaHWU, IMOJTYYCHUC OTHUJICHA U
HU3YUCHHUE €TI0 CBOﬁCTB, Ka4C€CTBCHHBIC PCAKIINN
Ha aJIbACTUBI, KpaxMaJl, YKCYCHYIO KHUCJIOTY,
ACHATypauus OCIKOB IpU HAarpCBaHnu, IBCTHLIC




KOMMYHUKATUBHBIMH JICHCTBUSMU:

6) coBMecCTHas ACATEIBHOCTE:
MMOHUMATh u WCIIOJb30BaTh
MPEUMYIIECTBA KOMaH/THOH u
WHJINBUTyalIbHON paboThI,

- TpUHWMATH [EIH COBMECTHOU
JICATEIILHOCTH, OpPTaHHW30BHIBAaTh U
KOODJMHHUPOBATh JCHCTBHS 10 ¢

JOCTIKEHHIO:  COCTABIIAITH  IUIAH
JIEUCTBUM, pacIpeneiarb poiaud ¢
y4eTOM MHEHUU Y4aCTHUKOB

00CyXIaTh pe3yJibTaThl COBMECTHOU
paboTHI;

- KOODAMHUPOBATH W BBIOJHSTH
paboTy B YCIOBUSAX peaibHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBHUS;

- OCYIIECTBIISTh MO3UTUBHOE
CTpaTeruuecKoe MOBEICHUE B
Pa3IMYHBIX CUTYalHsX, MPOSIBISATH
TBOPYECTBO W BOOOpakeHHE, OBITH
MHULUATHBHBIM.

Osiagenue YHUBepcaIbHbIMH
PeryJsiTUBHBIMH 1€iiCTBUAIMU:

T) IpUHSTHE ceOs U APYTUX JIFOICH:

- IPUHUMATh MOTHUBBI U apIyMEHTHI
JPYTuX JIOJEH IIPU aHATIU3E
Pe3ybTATOB JACATEILHOCTH;

- IPYU3HABaTh CBOE IPABO U MPABO
JPYTUX JIIOJIEH Ha OIINOKHY;

- pa3BUBATh CIIOCOOHOCTH MOHUMATh
MHUP C [TO3ULUHU

JPYroro 4ejaoBeKa,;

peaxuy OeNKOoB; IPOBOAUTH PEAKIIMN HOHHOTO
oOMeHa, OIpeIeNIATh Cpely BOAHBIX PaCTBOPOB,
KayecTBEHHbIE PeaKluH Ha cynb(haT-, KapOoHAaT-
1 XJOpUI-aHHOHBI, HA KATHOH aMMOHMUSI;, pelaTh
9KCTIEPUMEHTAIbHBIC 3aJa9H 110 TeMaM
"Mertamet" u| "Hemeramnsr'") B COOTBETCTBHHU C
MpaBUIAMHU TEXHUKH 0€30MacHOCTH MPH
oOpalleHu! ¢ BeleCTBaMH U JIAOOPAaTOPHBIM
000pyI0BaHHEM; IIPE/ICTABIATE PE3YIIBTATHI
XUMUYECKOr0 SKCIIEpPUMEHTa B (OpMe 3aIHch
YpaBHEHUH COOTBETCTBYIOLINX PEAKIMN 1
(bopMyIHPOBaTH BHIBOJIBI HA OCHOBE 3THX
pe3yIbTaToB

OK 07.
CopeiicTBOBaTH
COXPaHEHUIO
OKpY Karoleu
cpensl,
pecypcocOepexeH
U0, IPUMEHSTH
3HaHUSA 00
W3MEHEHUHU
KIIuMaTa,
MIPUHIIUIIBI
OEPEKITUBOTO
MIPOU3BOJICTBA,
3¢ heKTUBHO
JIECTBOBAThH B
Ype3BBIYAITHBIX
CUTYaIUsIX

B 001acTH 3K0JI0rHYECKOro
BOCIHMTAHMSA:

- ¢(hOpMUPOBAHHOCTH
HKOJIOTUYECKOU KYIBTYPHI,
IMOHMMAaHHE BIIMSHHS COLMAILHO-
HKOHOMHYECKHX MPOIIECCOB Ha
COCTOSTHHE TTPUPOTHON U
COITMATBHON CPEeIbl, OCO3HAHUE
rJ100aJBbHOT0 SKOJIOTHYECKUX
mpo0JIeM; XapakTepa

- IJTAHUPOBAHKE U OCYIIECTBICHUE
JICUCTBUI B OKpYXKarolleil cpejie Ha
OCHOBE 3HAHUS LEJeH YyCTOMYHUBOTO
Pa3BUTHS YEJIOBEUECTBA; AKTUBHOE
HETPUITUE AEHCTBUMI, MPUHOCSIINX
Bpel OKpYy>Karolieu cpeae;

- YMEHHUE IPOrHO3UPOBAThH
HEOIarompHUATHBIE YKOJIOTHUSCKIE
MTOCJICNICTBUSA MTPEANPUHUMAEMBIX
JIEHCTBUM, IPEOTBPAILATh UX;

- pacIIMpeHNE OTBITA ACATEIBHOCTH
9KOJIOTHYECKOHN HAIPaBICHHOCTH;

- OBJIaJICHUC HABBIKAMU Y4eOHO-
HCCIEI0BATEIBCKON, TPOCKTHON 1

- c(OpMHUPOBATH MPEJICTABICHUS: O XUMUYECKON
COCTAaBJISIFOLIEH €CTECTBEHHOHAYYHON KapTUHBI
MHpa, PO XUMHH B TO3HAHNU SIBIICHUI
MIPUPOABI, B POPMHUPOBAHUN MBILIJICHUS U
KYJBTYPbI TUYHOCTH, €€ (DyHKIIMOHATBHOM
rPaMOTHOCTH, HEOOXOAUMOM JJIsl peILIeHHs
MIPaKTHYECKUX 3a/1a4 H 9KOJIOTUYECKH
000CHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/J0POBBIO
1 MIPUPOIHOU Cpese;

- YMETh COOJII0AaTh MPaBHiIa SKOJIOTHYECKH
11€J1€c000Pa3HOT0 MOBEACHUS B OBITY U TPYA0BOH
JIEATEIbHOCTH B LIESAX COXPAHEHUSI CBOETO
3/I0pOBBS M OKPYKaIOIIeH IPUPOJHON Cpebl;
YUUTBIBATh OMACHOCTH BO3JEHCTBHS HA )KUBBIE
OpraHU3MBbl ONPEEIICHHBIX BEIECTB, TIOHUMAs
CMBICT ITOKAa3aTelNs MPeIeNbHON TOMyCTUMOMN
KOHIIEHTpaLuu




COLIHaJIBHOﬁ JACATCIIBHOCTHU




2. CTPYKTYPA U COJAEP KAHUE JUCIUITVIMHBI

2.1. O6beM TMCUMMIUHBI U BUABI Y4eOHOM padoT

0O0neM B yacax

Bux yuedHoii paGoTsi OuHoO-
Ounas 3aouHas
3a09HAA
O06beM 00pa3oBaTeIbHOI MPOrPaMMbl TUCIUTLINHBI 72 72 72
B T.4. B (hOpMe MPAKTUIECKON MOATOTOBKH - - -
BT. Y.
TeopeTnyeckoe o0yueHHe 36 16
MPaKTUYECKUE 3aHATHUS 36 16
CamocrosTenpHas padora - 40 64
ITpomeskyTounas arrecTanus — 1u¢gepeHuupPoOBaHHBIN 3a4eT




2.2.1 TeMaTH4eCKHIi IJIaH U co/iep:KaHNe TUCHUILIMHBI 09HOI (GopMBbI 00yUeHNs

HaumMmeHnoBaHue
pa3aesioB U TeM

Copaeprxanue yued0HOro MaTepuasa u (popmMbl
OPraHU3alUH 1eATeJILHOCTH 00YYAOIIUXCS

Oo0beM, akan. 4/ B
TOM 4uciae B popme
NMPaKTHYeCKOH
NMOATOTOBKH, aKa/l
q

dopMupyemble
KOMIIeTEeHIINH

1

3

Paznen 1. OcHOBBI CTPOEHUSA BelleCTBa

8/4

Tema 1.1 CTpoenne
aTOMOB XMMHYECKHX
3JIEMEHTOB M MPUPoOAA
XMMHYECKOil CBI3H

Coaep:xxanue

4

1. CoBpeMeHHas MoOJEIb CTPOCHHS aroMma.
CUMBOJIMYECKUN SI3BIK XUMUU. XUMHYECKUI
AJIEMEHT. DJICKTPOHHAs KOHGUTYpaIus aToMa.
Kiraccudukarys XuMAYECKAX JIEMEHTOB (s-, P-
, d-omemenThl). BasieHTHBIE  3JCKTPOHBI.
BaneHTHOCTB. DJIeKTpOHHAs npupoaa
XHMHMYECKON CBSI3U. DJIEKTPOOTPUIATEIHLHOCTD.
Bumpl  xuMuyeckoit  cBs3uM  (KOBaJICHTHAs,
WOHHAsl, MeTaJUIMYecKas, BOJOpPOAHAs) U
crocoObI ee 00pa3oBaHuUs

2. HlpakTudeckoe 3ausitue Nel: Pemenue
3aJ]aHUil Ha  HCIOJNIb30BaHHWE XUMHUYECKOH
CUMBOJIMKM W Ha3BaHUHW COEJMHEHHH IIO
HOMEHKJIAType MEXIYHapOJHOTO COI03a
TEOPETUUECKOW M MNPUKIAAHOW XUMUU H
TPUBUAJIBHBIX Ha3BaHUN JJIsL COCTaBJICHUA
XUMUYECKUX ¢dhopmyn JIBYXaTOMHBIX
COoeuHEeHH (OKCUIOB, CYIb(QUI0B, THIPUIOB H
T.I.) U JPYTUX HEOPTraHWYECKUX COCIMHCHHIA
OTJIENBbHBIX KJIACCOB.

OK 01

Tema 1.2
Hepuoguyeckmii
3akoH u Tabauna /[.HU.
MenpesieeBa

Copepxanne

3. Ilepuommueckas cHCTeMa XHMHYECKHX
anementoB JI.MI. MeHnneneeBa. Duznmyeckuit
cmbicit  Ilepuonnueckoro  3akona  J.M.
MengeneeBa. 3aKOHOMEPHOCTH  H3MEHEHHUS
CBOMCTB XMMHYECKUX 3JIEMEHTOB, 00pa3yeMBbIX
MU TPOCTBIX W CJIOXKHBIX BEIIECTB B
COOTBETCTBHHM C TIOJIO)KCHHEM XHMHYECKOTO
sneMeHTa B llepmoamueckoi  cHCTEMe.
MupoBO33peHUECKOE M HAay4YHOE 3HAYCHUE
[lepunognueckoro 3axona .M. Menneneesa.
[Iporuoser .M. Menneneea. OTKpbITHE HOBBIX
XUMUYIECKUX JIEMEHTOB.

4. TIpakTuyeckoe 3anHsitme Ne2: Pemienue
MPAKTUKO-OPUEHTUPOBAHHBIX  TEOPETHUUECKUX
3alaHM  HA XapakTepHU3alUI0 XMMHUYECKHUX
3JIEMEHTOB «MeTanandeckue /
HEMETaJUIMYECKHE CBOICTBA,
3IEKTPOOTPULIATETLHOCTD XUMUYECKUX
AJIEMEHTOB B COOTBETCTBHH C UX 3JICKTPOHHBIM
CTPOCHHEM W TIOJIO)KCHHEM B TEPHOINIECKOMN
cucteMe  XuMuueckux  snemeHtoB  J.W.
MenpeneeBay»

OK 01
OK 02

Paszgen 2. XuMu4deckue

peakuun

8/4

Tema 2.1 Tunsl
XHMHUYECKHX peaKIuii

Conep:xanue

5. Knaccudukanmms W THUIOB XUMHYECKUX

peakiuii ¢ yqacTieM HEOPTaHWYECKHUX BEIIeCTB.




CocraBneHue ypaBHEHUN peakluii COeTUHEHUS,
pa3iOKEeHMsI, 3aMelleHus, oO0MeHa, B T.4.

peakuuit TOpeHUSI, OKHUCJICHU-
BOCCTAaHOBJIEHHSL.

YpaBHeHHS OKHCIIEHUS-BOCCTAHOBJICHHS.
Crenenn OKHCJICHMSL. OKHCIIUTEND H

BoccTaHoBuTelb. CocTaBlICHUE U YpaBHUBAHUC
OKHCIHUTCIIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
MCTOJOM OJICKTPOHHOI'O Oananca.
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHEIC pCaKkuun B
npupoac, IMpOU3SBOACTBCHHBIX IIPOLCCCAX U
KHU3HEACATCIIBHOCTH OPraHnu3MOB

6. IIpakTHyeckoe 3aHATHE Ne3:
KonuuecTBeHHBIE  OTHOIICHWS B  XHMUHU.
OCHOBHBIC KOJIMYECTBCHHBIC 3aKOHBI B XUMUH U
pacyeTsI 10 ypaBHEHHSIM XUMHUYECKUX PEaKIIHH.
Mosib Kak eIuMHUIlA KOJUYECTBA BEIICCTBA.
MomnsipHast Macca. 3aKOHBI COXPaHEHHsI MACCHI 1
sHepruu. 3akoH ABoraapo. MoOSIpHBEIH 00BeM
ra3oB. OTHOcHUTEeNbHAas IUIOTHOCTH Ta30B.
PacueTsl M0 ypaBHEHUAM XUMHUYECKUX PEAKLIUI
c HCTIONIb30BaHUEM MAacCHlI, o0Bema
(HOpManbHBIE YCIIOBWISI) Ta30B, KOJIHYECTBA
BEIIECTBA

OK 01

Tema 2.2
JJIeKTPOIUTHYECKAS
JUCCOLMALUS U
HOHHBIH 00MeH

Conep:xanue

7. Teopust >IEKTPOTUTHICCKON IUCCOIIHAIINM.
HoHnsl. DIIEKTPOJIUTHI, HERJICKTPOJIUTHI.
Peakiun  wonHoro  obmena.  KucmotHo-
OCHOBHBIE PEAKITHH.

8. IlpakTnueckoe 3ansaTue Ne4: CocraBieHue
peakuii HOHHOTO OOMEHA IyTEM COCTABJICHUS
Hux IIOJIHBIX u COKpall€HHBIX HOHHBIX
YpaBHEHHH. 3aJaHMs Ha COCTAaBJICEHUE WOHHBIX
peakiuit

OK 01
OK 04

Paznen 3. CTpOCHI/le M CBOMCTBA HEOPraHnvIeCKoro Beuecrea

14/6

Tema 3.1
Kaaccupuxanms,
HOMEHKJIaTypa u
cTpoeHHe
HEOPraHn4ecKuX
BellecTB

Copepxanne

9. IIpenmeTt HEOPraHU4YeCKOU XUMHH.
Knaccudpukanus HEOpraHMUECKHUX — BEIIECTB.
IIpocteie u cnoxHble BemiecTBa. OCHOBHBIE
KJIACCBI CIIOXKHBIX BEIIIECTB (oxcuapl,
THIPOKCHUIIBI, KHCIIOTHI, cojii). B3anmMocBs3b
HEOPTaHWYECKUX BEIIECTB. ArperarHble
COCTOSIHMS  BemlecTBa. Kpucrammdeckue W
amopdHsie BemecTBa. THUIBI KPUCTATUTMIECKUX
pemieTok (aroMHAas, MOJIEKYNSIpHas, WOHHAd,
MeTaJuIn4ecKkas). 3aBUCUMOCTh  (pHU3MYecKux
CBOMCTB BEIIECTBA OT THUMNA KPUCTAIMYECKOH
PEIIeTKH. 3aBUCHMOCTD XUMHYECKOH
AKTUBHOCTH BEIIECTB OT BHUAA XHUMHUYECKOU
CBSI3M U THUINA KPUCTAUIMUECKOW PEIIETKH.
[TprunHBI MHOTOOOPA3Hsl BEIIECTB

10. IIpakTHyeckoe 3aHsATHE NeS:
HoMmeHnknarypa  HEOPraHMUYECKHMX  BEILECTB:
Ha3BaHHE BEIIECTBA UCXOMAA U3 UX XUMHUYECKOH
(GbopMynbl WIHM  COCTaBJICHHE XHUMUYECKOIl
(dopMynbl MCXOIsl U3 Ha3BaHMs BeLIeCTBA IIO

OK 01
OK 02




mexayHaponHoi (MIOITAK) unu TpuBHanbHOM
HOMEHKJIaType.

Pemenue MPAaKTUIECKUX 3aaHnui o
KJaccu(UKalMY, HOMEHKIATYPe U XUMHUECKUM
hopmynam HEOPTaHUYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB (YTapHBIH Ta3, YIIIEKUCIBIN
ras3, aMMHaK, raimieHas W3BECTb, HeralieHas
W3BECTbh, MUTHEBAs COAA M APYTHX): HAa3bIBATh U
COCTaBIATh (POPMYNBI XUMHYECKHX BEIIECTB,
OTIpEaeIATh MPUHAAJICKHOCTD K KIIaccy.
Hcroununku XUMHYECKOM UHQOpPMaLUH
(cpemcTtB  MaccoBol  WH(pOpMAaNWH,  CETh
Wnrepuer u apyrue). [lonck mHpopMarmm mo
Ha3BaHUSAM, HWACHTU(UKATOPAM, CTPYKTYPHBIM

hopmynam

Tema 3.2 ®usuko-
XHMHYECKHE CBOIICTBA
HEOPraHNYeCKUux
BellecTB

Conep:kanue

11. Metammer.  OOmme  QU3HUYECKHE |
XMMHYeCKHe CBoiicTBa MeTamuioB. CrocoOb!
[OJIyYeHHUs. 3HAYEHUE META/UIOB U HEMETAJIOB
B MPHUPOJAE M KU3HEIACATEILHOCTU YeIOBEKa U
opranu3smoB. Koppo3ust METalIoB:  BHJIBI
KOPPO3HUH, CIIOCOOBI 3alllUThl METAJIOB OT
KOPPO3HHU

12. Hewmerammer. OOmue ¢u3nIecKue W
XUMUYECKHUE CBOMCTBA HEMETALIOB. TUIIMYHBIE
cBoiictBa HeMmerauioB [V-  VII  rpynm.
Knaccudukanms u HOMEHKIIATypa COEIHMHEHUI
HEMETAJUIOB. KpyroBopotst OMOT€HHBIX
3JIEMEHTOB B MIPHPOJIE

13. Xumuueckre CBOWCTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIIECTB (oxcuios,
TUAPOKCHUIIOB,  KHUCJIOT, COJIeH W  J1p.).
3aKOHOMEPHOCTH B  W3MEHEHHH  CBOWCTB
MPOCTBIX BEIIECTB, BOJOPOJHBIX COCAMHCHHH,
BBICHIMX OKCHMJIOB U TUAPOKCHUIOB

14. IIpakTueckoe 3anaTue Ne6: CocraBneHue
YpaBHEHUH XUMHUYECKHUX PEAKLUUI C ydyacTHem
OPOCTBIX M CIOXHBIX  HEOPraHMYECKHX
BEIIECTB:| METAJUIOB M HEMETAJUIOB;, OKCHJIOB
METaJUIOB,  HEMETaJuIoB W aM(OTEPHBIX
3JIEMEHTOB, HEOPraHU4EeCKUX KHCIIOT,
OCHOBaHWUI W aMQOTEpHBIX THIPOKCHJIOB;
HEOPraHWYECKUX COJIEH, XapaKTepU3yIOUINX HX
CBOICTBA. Pemenne MIPaKTUKO-
OPHECHTHUPOBAHHBIX TEOPETHUECKUX 3aJIaHUN Ha
CBOWCTBA, COCTaB, IMONYYCHHUE W Oe30IacHOe
WCTIONB30BaHUE BAKHEHIINX HEOPraHMYECKHX
BEIIECTB B OBITY U MPAKTUYECKON AEATEILHOCTH
YeJI0BeKa

OK 01
OK 02

Tema 3.3
HNnenTudunrxanus
HEOPraHuYeCcKux
BelleCcTB

Conep:xanue

15. IIpakTuuyeckoe 3ansitue Ne7: Pemenue
SKCHEPUMEHTANBHBIX 3384 10 XUMHUYECKUM
CBOIiCTBAM METAJUIOB W HEMETAJIOB, IO
paclo3HaBaHUIO M TOJYYCHHIO COEAWHEHHUH
METaJUIOB ¥ HEMETAJJIOB

OK 01
OK 02
OK 04

Paznen 4. CTpOQHI/le M CBOMCTBA OPraHu4€eCKHux BCIICCTB

22/8

Tema 4.1

| Coaepxanne




Kaaccndpuxanus,
CTPOEHHE U
HOMEHKJIaTypa
OpraHn4ecKHuX
BelllecTB

16. TlosBneHue W pa3BUTUE OPTaHUYECKOU
XUMHUM Kak Hayku. IIpeamer opraHuydeckoit
XUMHH. MecTo ¥ 3HaueHHe OpraHu4ecKoi
XHUMHH B CUCTEME €CTECTBEHHBIX HaYK.
XuMHu4yecKoe CTpOCHUE Kak MOPSIIOK
COEAMHEHHs aTOMOB B MOJICKYJIE COIVIACHO HX
BaJIeHTHOCTH. OCHOBHBIE TMOJIOKEHUSI TEOPUHU
XUMHUYECKOTO CTPOEHUS OpraHMYECKUX
coemquHernii A.M. byrtmepoBa. YriepomHsIit
CKEeJIET OpraHNYeCKOW MOJIEKYJIbl. 3aBUCUMOCTb
CBOMCTB BEIIECTB OT XMMHUYECKOTO CTPOECHHSA
Monekys. M3omepus u u30Mephl.

[onstre o PpyHKkuMOHANBEHOU Tpyme. Pagukair.
[MpuHnunel  knaccUUKAIUKA — OPraHUYECKUX
coeTMHEHU. MexXayHapoIHas HOMEHKJIaTypa U
NPUHLMIIBI ~ HOMEHKJIATYphl  OPraHUYeCKHUX
coequnennii. [loHsTHE 00 a30TcoAepKaIIUX
COCIUHCHUAX, OMOJIOrHYECKHU AKTUBHBIX
BemecTBax (yrieBojax, KUpax, Oemkax u Jp.),
BBICOKOMOJICKYJISIPHBIX COCIUHCHUAX
(MoHOMeEp, oNIMMep, CTPYKTYPHOE 3BEHO)

17. IIpakTHyeckoe 3aHsATHE Ne§:
Homenknatypa OpraHuM4ecKMx  COETWHEHMM
OTJENBHBIX KJIACCOB (HacbIlIEHHBIE,
HEHAaCBHIIICHHbIE u apoMaTHYecKHe
YTIEBOIOPOBI, CIUPTHI, (DEHOIBI, AbIIETHIBI,
KETOHBI, KapOOHOBBIE  KHCIOTBI W  [Ip.)
CocTaBrneHne  TOJMHBIX W COKpAIEHHBIX
CTPYKTYPHBIX (OPMYJ OPraHUYECKUX BEUIECTB
OTIENBHBIX KJIACCOB, MCIONb3Ys UX Ha3BaHUS
o CHUCTEMAaTUYECKOU 51 TPUBUATIbHOU
HOMEHKJIaType (3TWJICH, aleTHIIeH, TIUIEpPHH,
¢denon, dopmanbaerun, YyKCycHas KHCJIOTa,
rmunuH).  PacdeTsl  mpocteiimeir  popMyIibl
OpTaHUYECKOM MOJIEKYJIBI, UCXOs u3
AJIEMEHTHOTO cocTana (B %)

OK 01

Tema 4.2 CBoiicTBa
OpPraHuYecKux
coeIMHEeHu

Copepxanne

12

18. OUBUKO-XUMUIECKHE CBOMCTBa
OpPTaHUYECKUX COEJMHEHHH OTACIBHBIX KIacCOB
(ocobeHHOCTH KJIacCU(DHUKAITIH H
HOMEHKJIATyPbI BHYTpHU KJacca;
TOMOJIOTHYECKUN psim u  obmas dopmyna;
n3oMepust; GU3NIECKHE CBONCTBA; XMMHUYECKUE
CBOHCTBA; CIOCOOBI TIOTYUEHHS)

19. TIlpenenbHble YyriueBoMOpOJbl (ANKaHBI H
LUKJIOoANKaHbl). ['opeHne MeTaHa Kak OJUH W3
OCHOBHBIX HMCTOYHHUKOB Tera B
MpOMBIITICHHOCTH W ObiTy.  CBolicTBa
MPUPOJHBIX YTIEBOJOPOJOB, HAXOXKICHHE B
MIPHUPOJIE€ U IPUMEHEHNE ATKAHOB

20. Kucnopoacoaepxarniue COCIMHECHHUS
(ciupThl U (HEHOJIBI, KApOOHOBBIE KHCJOTHI H
3GupBl, ampJAeTUABl W  KETOHBI, JKUPHI,
YTIICBO/IBI). [IpakTudeckoe MPUMEHEHUE
STHIICHTITUKOIIA, TIIMIEPYHA, ¢enomna.
[Mpumenenue Qopmanpaeruia, areraibIerua,

OK 01
OK 02
OK 04




YKCYCHOM KHUCIOTBHl. MbUIa KaK COJHM BBICIIMX
KapOOHOBBIX KHCJIOT. MOIOIIHEe CBOMCTBA Mbljla

21. AszoTcoaep:kaiide COCIUHEHHS (aMUHBI H
AMUHOKHCIIOTHI, OeJIKK). BRICOKOMOJIEKYISIpHBIC
COCTMHECHUS (CHHTETHYCCKHE W OMOJOTHICCKH-
aKTUBHBIE). MOHOMEp, MOIUMEp, CTPYKTYPHOE
3BeHo. [lonumepu3aius | 3TUIICHAa Kak OCHOBHOE
HaIpaBliCHUES ero WCIIOJIb30BaHUS.
l'enernyeckas  CBA3b  MEXAYy  KilaccaMu
OPraHNYeCKUX COEAUHEHUM

22. IIpaktndeckoe 3anstue Ne9: CpoiicTBa
OpPTaHUYECKUX COCTMHEHHI OTAEIHHBIX KIIACCOB
(TpuBMaNbHAS " MEeXIyHapO HAs
HOMEHKJIaTypa, XUMHYECKUE CBOICTBA,
CIOCOOBI TMOJTYYCHUS): MpeneabHbIe (aJKaHbl U
[IUKJIOATKAHBI), HeTIpeIeTbHbIC (aJIKeHBI,
QNKWHBl W alKaJueHbl) W apOMAaTHYECKHe
YIJICBOIOPO/IBI, CITUPTHI u (heHoJIBI,
KapOOHOBBIE KHUCIIOTHI M 3(HUPHI, albICTHAB U
KETOHBI, AMUHBI " aAMUHOKHCIIOTHI,
BBICOKOMOJICKYJIIPHBIC COCIUHCHMS. 3aJaHus
Ha COCTAaBJICHHE YPAaBHCHUH XUMHUYECKHX
peakuii ¢ yq4acTueM OpTaHHYeCKHX BEIIeCTB Ha
OCHOBaHHUM UX COCTaBa M CTPOCHHUS

23. IIpakTH4eckoe 3aHsATHE Nel0:
CocraBneHue cxeM peakiuii (B TOM 4YHCIe IO
MPEUIOKCHHBIM ~ [IETIOYKaM  TPEBpAIICHU),
XapaKTepU3YIONIMX  XHMHYECKHE  CBOWMCTBa
OpPraHUYECKUX COCIMHCHUI OTJICTBHBIX
KJIACCOB, CIOCOOBI MX IOJIYYCHHS M Ha3BaHHUE
OPraHUYECKUX COCJMHEHHWH 10 TPUBHAIBHON

WA MEKIYHapOIHON CHCTEMAaTHYECKON
HOMEHKJIaType. Pemenne MIPAKTHKO-
OpPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHHN Ha
CBOICTBa OpPraHHYECKUX COEIMHEHUH
OTJIENBHBIX KIJIACCOB

Tema 4.3 Conep:xanue

HNnentudukanus 24, Buooprannueckue COCIMHEHHS.

OpraHnYecKHuX [Tpumenenune u Ouonoruueckast  poJib

BellleCTB, HX 3HAYEHHE
U IpUMEHEeHHe B
OBITOBOW M
NMPou3BOACTBEHHOM
JeSITeJILHOCTH
JyeJI0BeKa

yraeBojoB. OKHUCIIEHHE YTJIEBOAOB - MCTOYHHK
SHEPTUM  JKMBBIX  opraHm3smoB.  OOmactu
NpUMEHEHUs  aMuHOKHcHoT. lIpeBpamenus
O0enkoB muIIM B oOpraHu3Mme. buomorndeckue
¢yaknun  G6enkoB. buonormdeckune (yHKINH
XKHUPOB. Poib opraHnueckoil XuMUM B pEIIEHUU
po0JIeM TUIIEBOH 0€30TTaCHOCTH

25. Ponb opraHuueckoldl XHUMHH B pEHICHUH
npobiieM HSHepreTuueckoil Oe3omacHocTu, B
pPa3BUTUM  MEAMLMHBL,  CO3JAaHMM  HOBBIX
MaTepuaioB, HOBBIX HCTOYHHKOB OJHEPTUU
(ampTEepHATHUBHBIE HWCTOYHUKHU SHEPTHH).
OnacHOCTh BO3JICHCTBHS Ha >KMBBIE OPTaHU3MBI
OpPraHWYEeCKUX BEIIECTB OTAEIBHBIX KIJIACCOB

(yrmeBomoposl, CITUPTHI, (eHobI,
XJIOPOPraHUYECKUE TTPOU3BOHBIC, ANIbJICTUABI U
Ip.), CMBICIT MoKasarens MpeAeIbHO

JOTTYCTUMOM KOHIICHTPAITHH

OK 01
OK 02
OK 04




26. IIpakTuyeckoe 3aHsITHE Nell:
WNnentudukamms OpraHUYeCKUX COCIUHECHUN
OTJICNBHBIX KJIacCOB (Ha MpPUMEPE ajlbJCTHJIOB,
Kpaxmaja, YKCYCHOW KHUCIJIOTBI, OCITKOB U T.II.) C
WCTIONB30BAaHUEM WX  (DU3UKO-XUMHYECKHX
CBOMCTB W  XapakTepHBIX  KadYeCTBEHHBIX
peakuuii. JleHaTyparmus Oeika Mpu HarpeBaHUU.
I{BeTHBIC peakimuy OCITKOB.

Paznen 5. Kunernueckue u TepMoOAUHAMHYECKHE 3AaKOHOMEPHOCTH
NMPOTEKAHUSA XUMUYECKUX peaKkumii

6/4

Ckopoctb
XUMHUYECKHUX
peakuuii.
Xumuyeckoe
paBHOBecHe

Conep:xanue

27. CKOpOCTh pEakKIWH, €€ 3aBUCHUMOCTb OT
PasnUYHbIX (AKTOPOB: MPUPOABI PEArHPYIOLINX
BEIIIECTB, KOHLIEHTpaluu pearupyrommx
BEIIECTB, TeMIepaTypsl u Ioaau
PEAKLMOHHON TIOBEPXHOCTH. Teniosbie
3G(}eKThl XUMUYECKHX peakmuid. OIK30- U
SHIOTEPMUYECKUE, PEAKLIUH.

OO0paTUMOCTh peaKuum. XUMHUYECKOE
paBHOBECHE M €Tr0 CMELICHHE IOJ ACHCTBHEM
Pa3ITMYHBIX (haxTopoB (KOHIIEHTpanHs
peareHToB WM MPOAYKTOB pEakliy, JaBleHUE,
Temreparypa) IUisl CO3[aHUSl ONTHMAaJIbHBIX
YCIOBUH MPOTEKAHUSI XUMHUYECKHX MPOILECCOB.
ITpunnun Jle [larense

28. IIpaktuueckoe 3anHsaTHe Nel2: Pemienue
NPaKTHKO-OPHEHTHPOBAHHBIX  3aaHUi  Ha
aHanu3 (PaKkTOpoOB, BIUSIONIMX HAa H3MEHEHHE
CKOPOCTH XHMHYECKOW peakiuu, B T.4. C
MO3MIMH  DKOJOTMYECKH  1eIeco00pa3Horo
NOBe/IeHHs B OBITY U TPYAOBOH JEATEIHHOCTH B
LENsAX  COXPaHEHHSI CBOETO  3JI0OPOBbS M
OKpY>Karolllel MpUupoaHON Cpeibl.

29. IIpaktuueckoe 3anHsatue Nel3: Pemenue
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJaHUd  Ha
npumeHenue npuHuuna Jle-Illarense  mis
HAXOXKICHUS HaTpaBJICHUs CMEILeHHUS
paBHOBECHS XHUMHMYECKOH pPEaKkUud U aHaJIU3
(akTopos, BITUSIIOIINAX Ha CMeIleHne
XMMHUYECKOT0 PaBHOBECHSI

OK 01
OK 02

Pa3nen 6. PacTBopsl

8/6

TeMma 6.1 IlousiTue 0
pacTBopax

Conep:xanue

30. PactBopenue Kak (HUIUKO-XUMHUECKUI
mporiecc. PactBopel. CriocoObI IPUTOTOBIICHUS
pactBopoB. PacTBopuMocTh. MaccoBas 10s
pactBopeHHOro BemiecTBa. CMBICH TOKa3aTels
MpeeIbHO JTOMYCTUMON KOHIIGHTPAIlMd U €r0
UCTIONBb30BaHUE B  OLECHKE HKOJIOTMYECKOM
0e301macHOCTH.

31. IlpakTuueckoe 3ansitue Neld: [IpaBmia
HKOJIOTUYECKH LEIeCO00Pa3HOro MOBEJCHUS B
OBITYy W TpPYAOBOM MAESATEIBHOCTH B IIEIAX
COXPAHEHUsI CBOETrO 37I0POBbSI M OKPYXKAMOLIEH
MIPUPOIHON Cpezpbl; OMACHOCTh BO3AECHUCTBUS Ha
YKUBBIE OPTaHN3MBI OIIPEEIICHHBIX BEIECTB.

OK 01
OK 02
OK 07




32. IIpaktuueckoe 3anHsaTue Nel5: Pemenue
MPaKTHKO-OPHEHTHPOBAHHBIX pacUeTHBIX
3aJaHUd Ha PacTBOPBI, HCIOJIb3yeMbIE B

OBITOBO WM TPOM3BOACTBEHHOH AEATEILHOCTH 2
YeJI0BEKa
Tema 6.2 Conep:xanue 2
HccaenoBanue 33. IIpakTH4eckoe 3aHsiTHE Nel6:
CBOIICTB pacTBOpPOB [Ipurorosienue pPacTBOpoOB 3aJaHHOH OK 04
(MaccoBoif, %) KOHIEHTpanud (C TPAKTHUKO- 2
OPHECHTHUPOBaHHBIMHU. Pemenune 3amad  Ha
IIPUTOTOBJICHUE PACTBOPOB
Paznen 7. Xumusi B ObITY M TNPOHU3BOJACTBEHHOIH JeATEJLHOCTH 6/4
4yeJ0BeKa
Xumus B ObITY B Coaepxanne 6
NPOU3BOACTBEHHOM 34. Hopelime JOCTIKEHHS XUMHUYECKOU
AesiTeIbHOCTH HayK{ ¥ XUMHYECKOH TexHoyoruu. Ponbs xumun
4yejI0BeKa B o0ecrieyeHuH 9KOJIOTHUECKOH,
SHEPTeTHUECKOW H MHIIEBOH 0e30MacHOCTH,
pa3BuTHUH MeauUUHBL. [IpaBuna moucka u 2
aHajuM3a  XUMUYecKo  uHpopManmuu U3
Pa3IMYHBIX WUCTOYHHMKOB (Hay4yHass ¥ y4eOHO-
Hay4Has JMTepaTypa, CpeIcTBAa MAacCOBOM
nH(popMaIum, ceTh MHTEpHET)
35. IMpakTnueckoe 3ansitue Nel7: [lowck u OK 01
aHaJIU3 KEWCOB O TNPUMEHEHHH XHMHUYECKUX OK 02
BEIIECTB M TEXHOJOTHI C y4YeToM OymyIiei OK 04
po(ecCHOHaIbHON JEeSTENFHOCTH IO TeMaM: OK 07
BOKHEHIINE CTPOUTEIIbHBIE MAaTEpUAIbI,
KOHCTPYKLIMOHHBIE MaTepuansbl, KpackH, 2
CTEKJIO, KepaMuKa, MaTepHabl JUIst
OJICKTPOHUWKH, HaHOMATEpHalibl, TCKCTHUJILHBLIC
BOJIOKHA, UCTOYHUKHU SHEPTHUU, OPIraHUYCCKUC 1
MUHEpalbHblE ~ YAOOpeHHs, JIEKapCTBEHHBIC
BEIIECTBA, OBITOBAsI XMMHUSI.
36. IIpakTnyeckoe 3ansarTue Nel8:
3ammra: [IpeacraBienue pe3yabTaToB pelIeHUs 2
KelicoB B ¢opme  MUHHM-IOKIaza  C
npe3eHTanuen
Bcero 72
2.2.2 TemaTH4ecKHii MUIaH U cofiep:KaAHNeE TUCHUILIMHBI 0YHO-3204HOIT (OPMBI 00yUeHUsI
Oo0beM, akag. 4/ B
TOM YHUCJIe B
HaumenoBanue Conep:xanue yuyeoHoro Mmatepuaia u GopMsl dopme ®dopmupyemble
pa3eioB U TeEM OpraHu3aluH JAesITeJILHOCTH 00yYAIOIINXCS NMpaKTHYeCcKOii KOMTETEHIIM T
NOArOTOBKM, aKa/l
q
1 2 3 4
Pasnes 1. OcHOBBI CTPOEHHS BeleCTBA 8/4
Tema 1.1 Ctpoenne Coaepxanune 4
aTOMOB XMMMYEeCKHX 1. CoBpemeHHass MOJeNb CTPOEHHUs aTroma.
3JIeMeHTOB M pupoaa | CUMBOIMYECKHHA S3BIK XUMHH. XHUMUYECKUI 5 OK 01

XHMHYECKOH CBA3H

9JMIeMEHT. DJEKTPOHHAs KOH(HTypauusi aToma.

Knaccudukanus XuMu4yeckux 3JeMeHTOB (s-, P-,




d-a;meMeHTHI). Banenrtneie AJICKTPOHEL.
BaneHTHOCTB. OneKkTpoHHAs npupoja
XUMHYECKON CBs3H. DJIEKTPOOTPUIIATEIHLHOCTb.
Bunbt  xuMudeckodd  cBs3u  (KOBaJCHTHAs,
WOHHAs, MeTaJuIMJecKas, BOJOPOAHAs) W
CITOCOOBI €e 00pa30BaHMSI

2. Ilpaxtuyeckoe 3ansitme Nel: Pemenwue
3aJaHUi HA  HCIOJb30BaHHE  XHUMHYECCKOM
CUMBOJWKM W Ha3BaHWHA COCOUHCHHH  IIO
HOMEHKJIaType MEKIYHApOJIHOIO COr03a
TEOPETUYECKOM W MNPUKIAAHOM XUMHH U
TPUBUAJIBHBIX Ha3BaHUM JJI1  COCTaBJICHUS
XUMHYCCKHUX dhopmyn JIBYXaTOMHBIX
COoeMHEHMH (OKCHUIIOB, CYJIb(UIOB, THIAPUIOB H
T.JL.) U JPYTHMX HEOPraHUYCCKUX COCIAUHCHUIN
OTJICIBHBIX KIIACCOB.

Tema 1.2
IMepuonuyeckuii
3aKkoH 1 Tadauna ..
MenneseeBa

Conep:xanue

3. Ilepuommueckass cHCTEeMa XUMHYCCKUX
anementoB J[.MI. MenneneeBa. DuU3NUESCKUN
CMBICIT ITepuoauueckoro 3aKOHa JN.
MenpeneeBa.  3aKOHOMEPHOCTH ~ M3MEHEHMS
CBOMCTB XUMHUYCCKHUX 3JICMEHTOB, 00pa3yeMbIX
HMHA TIPOCTBIX W CIOXKHBIX  BEIICCTB B
COOTBETCTBHH C TIOJIOXKCHHEM XHMHYECKOTO
3JIEMEHTa B [Tepunoanyeckoit CHUCTEME.
MupoBo33peHYeCKOe H  HaydHOE 3HAauYCHHUE
ITepuoanueckoro 3akoHa JI.MI. Menneneena.
[Iporuossr [I.1. MenneneeBa. OTKpBITHE HOBBIX
XUMHWYCCKHUX DJICMCHTOB.

CamocrosiTenbHast padora: Pewenue
MPaKTUKO-OPUEHTUPOBAHHBIX  TEOPETHUYECKHUX
3aJaHUl Ha XapakTepu3alui0 XUMHYECKHUX
3JIEMEHTOB «Meramnueckue /
HEMETAJUINYECKHE CBOICTBA,
3IEKTPOOTPHULIATENHHOCTD XUMUYIECKUX
3JIEMEHTOB B COOTBETCTBHM C HUX 3JIEKTPOHHBIM
CTPOCHHEM U TMOJOXKEHUEM B MEPUOIUYECKOU
chcTeME  XuUMUYeckux  anemeHtoB .M.
MeneneeBay

OK 01
OK 02

Pa3znmen 2. XumMuveckue peakiun

8/4

Tema 2.1 Tunsl
XUMHUYECKHUX peariuii

Conep:xanue

CamocrosiTenibHan padora: Kinaccudukanus u
TUNBl XUMUYECKUX Ppeakuuid C ydacTHeM
HEOPraHMYeCKUX BEILIECTB. CocrtaBnenue
YpaBHEHUI peakluil COEAMHEHUS, Pa3JI0KEHMUS,
3aMelieHus, oOMeHa, B T.4. PEaKUWd TOpeHus,
OKHCJICHHUS- BOCCTAaHOBJICHHUSI.

YpaBHeHust OKHCIIEHUS-BOCCTAHOBJICHHSL.
Crenenn OKHCIICHUSI. Oxucnuresb u
BoccTaHoBUTENb. CocTaBlieHHMEe M ypaBHUBaHHE
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX — PEaKIHi
METOIOM 3JIEKTPOHHOTO Oananca.
OKHUCINTENEHO-BOCCTAHOBUTENBHBIE PEAKIMK B
npupojie, NPOM3BOACTBEHHBIX Ipoleccax H
JKU3HEAESITETbHOCTH OPraHI3MOB

CamocrositeibHast padora: KonmdecTBeHHBIC
OTHOIICHUS B XUMUH. OCHOBHBIE

OK 01




KOJIMYECTBCHHBIC 3aKOHBI B XUMHUU M PACUCTHI IO
YpPaBHEHUSIM XMMMUYECKHUX peakiui. Moib Kak
eIMHUIIa KOJWYeCcTBa BemlecTBa. MosapHas
Macca. 3aKOHBI COXPaHEHHs] MacChl M JHEPTHH.
3akoH Asoraapo. MomspHBIA 00BEM Ta30B.
OTHOCcHUTENbHAS THIOTHOCTH Ta3oB. PacueTsl mo
YpaBHEHUSM XUMHYECKUX peakiuit c
UCTIOJIB30BaHUEM MAacChl, 00beMa (HOpMAJIBHEIC
YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA

Tema 2.2
DJIEKTPOTUTHYECKAS
AUccOLMALMS U
HOHHBIH 00MeH

Conep:xaHue

CamocTosiTebHast pabora: Teopus
3JEKTPOJIUTHYECKOU  Aucconuanuu.  VOHBL
DNEKTPOIHTHI, HEDIIEKTPOIIHTHI. Peakunn
HMOHHOTO oOMeHa. Kucnorno-ocHoBHBIE
peaxiuu.

4. IlpakTuueckoe 3ausitue Ne 2. CocraBicHHE
peaxiuii MOHHOTO OOMEHa TMyTEeM COCTABIICHUS
ux IIOJIHBIX u COKpalI€HHBIX HNOHHBIX
ypaBHCHHﬁ. 33[[3HI/I$[ Ha COCTaBJICHHUEC HOHHBIX
peakiuit

OK 01
OK 04

Paznen 3. CTpoeHne M CBOMCTBA HEOPraHnvIeCKoro Beuecrea

14/6

Tema 3.1
Kaaccnpuxaums,
HOMEHKJIaTypa u
CcTpoeHHe
HEOPraHuYecKUux
BellecTB

Conep:xanue

CamocTrosiTeJibHAs pabora: IIpenmer
HEOPraHU4eCKON XAMUU. Knaccugukanms
HCOPraHN4CCKHUX BCIICCTB. HpOCTI)IC U CIIOXKHBIC
BemiecTBa.  OCHOBHBIE  KIIACCHI  CJIOMKHBIX
BellecTB  (OKCHIBI, THIPOKCHIBI, KHCIIOTHI,
conu). B3anMocCBs3p HEOPraHMYECKHUX BEIECTB.
ArperaTHble COCTOSTHUS BEIIeCTBA.
Kpucramnmmueckue wu amopdHble BemiecTBa.
Tumbl KPUCTAUIMYECKUX PENMIETOK (aToMHas,
MOJICKYJIIpHAsi,  WOHHAs,  METaJUIMYECKasi).
3aBUCHMOCTH (PU3NYECKUX CBOMCTB BEIIECTBA OT
THINA KPUCTAIIMYECKON pEIIeTKU. 3aBUCUMOCTh
XUMHUYECKON aKTHUBHOCTH BEUIECCTB OT BHIaA
XUMHYECKON CBSI3M W THMA KPHUCTALTHYECKOM
pemrerky. [IpuarHBEI MHOTOOOpA3Wsl BENECTB

CamocrosiTesqibHasi  padora: HowmeHnkiatypa
HEOpPraHMYECKHX BEIECTB: HAa3BAHWE BEIECTBA
UCXOIl W3 HUX XUMHUYECKOH (QOpMYINBl WM
COCTaBJIEHHE XUMHYECKOH (HOPMYIBI UCXOIS U3
Ha3BaHHWSA  BEIIECTBA 10  MEXIyHapOIHOM
(MIOITAK) nnu TpuBHaIbHONH HOMEHKJIIATYpE.
Pemenne MPAKTUYECKUX 3aJaHAl 1o
KJacCU(UKAIMY, HOMEHKJIATYPEe M XUMHUYECKUM
bopmynam HEOPTraHUIeCKUX BEIIIECTB
Pa3JINYHBIX KJIACCOB (YrapHBIH Ia3, yrIeKUCIbIH
ra3, aMMHuaK, TalleHas W3BeCTh, HeralleHas
W3BECTh, MUTHEBAs COJIa U JIDYTHX): HA3bIBaTh H
COCTaBIISITH (HOPMYJIBI XMMHUYECKUX BEILECTB,
OTIPENIeIIATh MPUHAIJIEKHOCTD K KIaccy.
Hcrounnky xuMmuaeckoi nHbopManmu (CpeicTB
MaccoBod WHQpOpManuu, ceTb IHTepHET u
npyrue). Ilowck wHpOpMamuu MO Ha3BAHUSM,
uaeHTU(hUKATOPaM, CTPYKTYPHBIM opMyIIaM

OK 01
OK 02

Tema 3.2 Pusuko-

Conep:xaHue

OK 01




XHMHYeCKHe CBOICTBA
HEOPraHMYeCcKux
BelllecTB

5. Meramnsl. O0ume Gpu3ndeckne 1 XUMHUISCKUE
cBoiicTBa MeTauioB. CHocoOBI  TOTydEHHUSI.
3HaueHNEe METAIIOB M HEMETAJUIOB B MPUPOJIC U
JKU3HECSITCILHOCTH 4YEJOBeKa M OPTraHU3MOB.
Koppo3sust MeTamioB: BHIBI KOPPO3UH, CIIOCOOBI
3alIUThl METAJIIOB OT KOPPO3UH

CamocrositenbHast  pabora:  Hemeramnesl.
OO0mue ¢Gu3nyeckhue W XUMUYCCKHUE CBOHCTBA
HEMETaUIOB. TUNUYHBIE CBOIICTBA HEMETAJLIOB
IV- VI  rpynm. Kimaccudukamms  u
HOMEHKJIATypa COCTMHECHUM HEMETAJLIIOB.
KpyroBopoThl OMOTEHHBIX JIEMEHTOB B IPHUPO/IE

CamocrosiTeibHasi  padora:  XUMHYCCKHC
CBOMCTBa OCHOBHBIX KIJIACCOB HEOPTaHMYECKHUX
BeIeCTB (OKCHU/IOB, THAPOKCHIOB, KHCIIOT, COJICH
1 1p.). 3aKOHOMEPHOCTH B M3MCHECHHUU CBOMCTB
MPOCTBHIX BEMIECTB, BOAOPOIHBIX COEAHMHEHUH,
BBICHINX OKCUIOB U TUAPOKCHUIOB

6. MpakTuueckoe 3ansitue Ne 3. CocraBneHue
YPABHEHUI XUMHUYECKUX pEAKUUUA C ydacTueM
IMPOCTHIX U CIIOKHBIX HCOPTAaHUYCCKUX BCHIGCTB:|
METaJIJIOB U HEMETAJUIOB; OKCHJIOB METaJIOB,
HEMETAJIOB M aM(OTEpHBIX  3JIEMEHTOB;
HEOPraHW4YeCKHX  KUCIOT, OCHOBaHUH W
aM(bOTepHI)IX TUAPOKCHUI0B;, HCEOPraHUYCCKUX
COJICH,  XapakTEpHU3YyIOIIMX HX  CBOMCTBA.
Pemenne MPaKTUKO-OPHUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJIaHUil Ha CBOICTBA, COCTAaB,
nojy4ueHue ¥  0Oe30macHOe  HCIOJIb30BaHHE
BO)XHEHIINX HEOPTaHMYECKHUX BEILECTB B OBITY U
MIPAKTHYECKOM eI TEIHOCTH YeI0BEKa

OK 02

Tema 3.3
HNnenTuduxanus
HEOPTraHUYeCKuX
BelleCTB

Conepxanue

7. Ilpaktuyeckoe 3aHsaTHe Ne 4. Pemenue
OKCIEPUMEHTAIBHBIX 3324 M0 XUMHUYECKUM
CBOWCTBAM METAUVIOB U  HEMETAUIOB, IO
pacro3HaBaHUI0 U IIOJNYYEHUIO COEIUHEHUIl
METAJJIOB U HEMETAJIOB

OK 01
OK 02
OK 04

Pa3nen 4. CTpoeHue M CBOiicTBa OPraHNYecKUX BelllecTB

22/8

Tema 4.1
Knaccudpuxanus,
CTpOeHUE U
HOMEHKJIaTypa
OpraHu4YecKHx
BeIleCTB

Conep:xanue

CamocrositeibHast pabora: [losBnenue wu
pa3BUTHE OPraHWYECKOM XHMHH KakK HayKH.
IIpenmer oprannyeckoid xumuu. Mecto u
3HaY€HHE OPTaHWYECKON XMMHH B CHCTEME
€CTECTBEHHBIX HayK.

XuMugeckoe CTpOEHHE Kak MIOPSAZIOK
COEIMHEHHS] aTOMOB B MOJIEKYJIE COTJIACHO WX
BaJeHTHOCTH. OCHOBHBIE IOJIOKEHUS TEOPUHU
XUMHYECKOTO CTPOEHHUS OpraHMYECKUX
coenquHennit A.M. byrtnepoBa. Yrmepoassrit
CKEJIeT OPTaHMYECKOW MOJIEKYJIbl. 3aBHCHMOCTb
CBOMCTB BEIIECTB OT XUMHUYECKOTO CTPOECHMS
MoJieKyJl. I3omepus u n3omepsl.

[lonsiTre o ¢yHKIMOHANBHOM Tpymmne. Pagnkai.
[Ipunnunel  knaccuukauu — OpraHUYECKUX
coenHeHN. MexayHapoHas HOMEHKIATypa U
OPUHIMIIBI ~ HOMEHKJIATyphl ~ OpPraHUYECKUX
coenuHeHuit. [loHstne 00 a3oTcomepKamux

OK 01




COCIMHEHMSIX, OMOJIOTHYECKU AKTUBHBIX
BemecTBax (yriieBomax, >kKupax, Oeimkax h 1mp.),
BBICOKOMOJICKYJIIPHBIX COCITUHEHUIX (MOHOMED,
MOJIUMEDP, CTPYKTYPHOE 3BEHO)

CamocrositesibHast pa6ora: Homenkmarypa
OpPTaHWYECKUX COENWHEHHUH OTAEIHHBIX KIIACCOB
(HaCHIIICHHBIE, HCHACHIIIICHHBIC u
apoOMaTHYCCKUC YTICBOOPO/IBI, CITUPTHI,
(eHONBI, ambIeTHIBI, KETOHBI, KapOOHOBEIE
kucioTel u ap.) CocTaBicHHE TOMHBIX |
COKPAIICHHBIX CTPYKTYPHBIX hopmyn
OpPTaHWYECKUX BEIIECTB OTAENBHBIX KIIACCOB,
WCTIONB3YS MX HAa3BaHUS 10 CUCTEMaTUIECKONH U
TPUBHAILHOW HOMEHKIIATYpE (STHIICH, alleTUIICH,
mmnepuH, (eHos, (opManbIerul, yKCycHas
KHCIIOTa, TJIMOHMH). PacueTsl  mpocrtenmeit
(hopMyJIBI OPraHUYECKONW MOJICKYJIBI, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %)

Tema 4.2 CBoiicTBa
OpPraHuYecKHuX
COeIUHEHUI

Conep:xanue

12

8. OM3MKO-XUMHUYECKHIE CBOMCTBA OPTaHMUCCKIX
COCJIMHEHHI OTHENBHBIX KIaccoB (0COOEHHOCTH
KJIaCCU(UKAIIMM W  HOMCHKJIATYpPbl BHYTPH
KJlacca; TOMOJIOTHYECKHH psim W oOmias
dbopmyrna; wu30OMepHs; (QUINUSCKHE CBOWCTBA,;
XMMHUYECKHE CBOMCTBA; CITOCOOBI OTYIEHHSI)

CamocrositeibHast  padora:  [IpenenpHble
YIIIEBOOPOABI  (adKaHBl W IUKJIOATKAHBI).
l'openne werana Kak OAWMH W3 OCHOBHBIX
WCTOYHHKOB TeIlIa B TPOMBITILIEHHOCTH U OBITY.
CaoiicTBa MPUPOIHBIX YTIIEBOIOPO/IOB,
HaXOXXJCHUE B IPUPOJIC ¥ TPUMECHEHHE AJIKAHOB

9. Kucnopoaconepxaiye coeluHeHUs (CIIUPTHI
U (QeHoNbl, KapOOHOBBIE KHUCIOTHI W 3(UPHI,
aNnpJeTUbl ¥ KETOHBI, JKUPBI, YTIEBOJbI).
[MpakTudeckoe TPUMEHEHHE JTHIICHTIIMKOIS,
TJIMLEPUHA, ¢enona. [Tpumenenue
dopmanbaernaa, —aueTaIbIETUAA,  YKCYCHOH
KHCJOTHL. MblIa KaK COJIM BBICIIHX KapOOHOBBIX
KUCJIOT. Morolue CBOMCTBa MbLia

CamocTosiTeibHast padora: A3oTcolepkaliue
coeMHCHUS (AMUHBI 1 aMHHOKHCIIOTBI, OCITKH).
BrIcOKOMONEKYIIIpHBIE COEIMHEHHMS
(cuHTeTHYECKHE W OHMOJIOrMYCCKH-aKTHBHBIC).
MoHoMep, mnoJuMep, CTPYKTYPHOE  3BEHO.
[Monumepu3anust | OSTWIEHA Kak OCHOBHOE
HaIpaBJeHUE ero HCIIOJIb30BaHMS.
TI'eneTnueckas CBSI3b MEXIY KJ1accamMu
OPraHUYEeCKUX COEIMHEHUN

OK 01
OK 02
OK 04




CamocrosiTeibHast pabora: CsoiicTBa
OpPTaHWYECKUX COENWHEHUN OTAEINBHBIX KJIACCOB
(TpuBHaNBHAS u MEXTyHapOIHAS
HOMEHKIJIATypa, XUMUYECKHE CBOWCTBA, CIIOCOOBI
TTOJTYICHHS ) TIpeaeTbHbIC (aykaHBI u
IIAKIJIOATKAHBI), HeTIpeaeTbHbBIC (anKeHsI,
ATKUHBl W aJKaJWCHbl) W  apOMaTUYCCKHUC
YTIEBOIOPO/IBI, CIIUPTHI B PEHOJIBI, KAPOOHOBBIC
KHCIIOTBI W O(UPHI, aNbIeruIsl W KETOHHI,
aMUHBI u AMUHOKHCJIOTBI,
BBICOKOMOJICKYJIIPHBIE COCTUHCHHS. 3aaHus Ha
COCTaBJICHUE YPABHEHUN XUMHUUYECKUX PEAKIIUN C
ydacTHEeM OpPTraHUYeCKHX BEIIEeCTB HA OCHOBAaHUHU
WX COCTaBa M CTPOCHHUS

10. MpakTuyeckoe 3ansitue Ne 5. CocrasieHue
CXEM peakIuii (B TOM YHCIIE 10 MPEII0KESHHBIM
[eNnoYKaM TMPeBpaIleHnll), XapaKTePU3YIOIINX
XUMHNYECCKHEC CBOICTBa OpTraHUYCCKUX
COEIUHEHMI OTIAEILHBIX KJIACCOB, CIIOCOOBI HX
MONydeHUs] W Ha3BaHWE  OPraHMYECKUX
COEJIMHECHU I o TPUBHUATBHOMN iR05
MEXKIyHapOAHOU CHCTEMAaTUYECKOU
HOMEHKJIIATYpe. Pemenne MIPaKTUKO-
OpUEHTHPOBAHHBIX TEOPETUYECKUX 33JaHAN Ha
CBOIcTBa OpraHUYECKUX COCTMHECHHUIA
OTJIENbHBIX KJIACCOB

Tema 4.3
HNnenTuduxanus
OpPraHuYecKux
BENIECTB, UX 3HAUEHHE
U IpUMEHeHUe B
OBLITOBOW M
NMPOou3BOACTBEHHOM
JesATeJIbHOCTH
YeJI0BeKAa

Conep:xanue

CamocrositenbHass padora: buoopranuueckue
coequHeHus. [lpuMmeHeHne W OuoJOrHYecKas
poib yrieBomoB. OKHUCIICHHE YIIEBOJOB -
WUCTOYHUK  OHEPrMH  JKUBBIX  OPraHU3MOB.
O6nactu MIPUMEHEHUS aMUHOKHUCTIOT.
[MpeBpamiennst OENKOB MUINM B OpTaHU3ME.
buonorugeckue hyHKIIH OeIKoB.
buonornueckue  GyHKOMU  KHpOB.  Poib
OpraHUYecKOW XHMHUHU B pEIIeHHH MpodieM
MUIIEBON 0€30MacHOCTH

CamocTosiTebHast pabora: Ponb
OPraHMYECKOM XUMHUH B PEIICHUH MPoOIeM
SHEPTreTHYeCKod 0e30MacHOCTH, B pPa3BUTUHU
MEIUILUHBI, CO3JaHUM HOBBIX MAaTEpPHUAJIOB,
HOBBIX HMCTOYHUKOB 3HEPruu (ajJbTepHATHBHBIC
WCTOYHUKHN 3HEpruu). OMacHOCTh BO3IACHCTBHS
Ha J>KUBBIE OPTraHU3Mbl OPraHMYECKHUX BEIIECTB
OTJIENBHBIX KIJIACCOB (YTJICBOJIOPOJIBI, CIIUPTHI,
(GeHOJBI,  XJIOPOPTaHMYECKHE  IIPOU3BOJIHBIC,
agpAeTUABl W JAp.), CMBICI  IIOKa3aTems
MPEAEIbHO JOMYyCTUMON KOHUEHTPAIUU

11. MaenTruduKaIms OpraHnYeCKUX COCTHMHCHHM
OTJICIBHBIX KJIaCCOB (Ha MpHMEpE ajbICTHIIOB,
Kpaxmaja, YKCYCHOU KHUCIIOTHI, OSJIKOB U T.IL.) C
HCIIOJIb30BaHUEM  HUX  (DH3HUKO-XUMHYCCKHX
CBOMCTB M  XapaKTePHBIX  Ka4eCTBEHHBIX
peakiuii. JleHarypanus Oejika MPU HarpeBaHUU.
IIBeTHBIC peakiyn OEIKOB.

OK 01
OK 02
OK 04

Paspes 5. Kunerndeckue u TepMogHHAMHYeCKHE 3AKOHOMEPHOCTH
NPOTeKAHUs] XMMHYECKHMX peaKIuii

6/4




CkopocTb
XUMHYeCKHX
peaxkumii.
Xumnueckoe
paBHOBecHe

ConepxaHue

CamocrosiTeibHAs pabora: CkopocTh
peaxkium, ee 3aBHCHMOCTh OT Pa3iIHMIHBIX
(hakTOpPOB: TPHUPOIBI PEATUPYIOIIUX BEILECTB,
KOHIICHTPAIIH pearupyromnmx BEIIECTB,
TEMIEpaTypel W  IUIOMIATN  PEaKIHOHHOMN
MOBEPXHOCTH. TeruioBbie 3(HEeKThl XUMHUICSCKUX
peakuuii. DK30- U SHIOTEPMUYECKUE, PEAKLIUH.
O6paTuMoCTh peaKITHiA. Xumudaeckoe
paBHOBECHE W €r0 CMEIIeHHWE IO/ IEeWCTBUEM
pa3IMYHBIX (hakTopoB (KoHIIEHTpanHs
peareHToB WM MPOAYKTOB pEakluH, NaBJICHUE,
TeMIeparypa) I CO3JaHHS ONTHMAaIbHBIX
YCIOBUH TPOTEKaHUs] XUMHYECKHX IPOLECCOB.
ITpunnun Jle Illarense

12. Pemenwe  MPaKTHKO-OPUEHTUPOBAHHBIX
3aJaHUi Ha aHanu3 (pakTopoB, BIMSIOLIMX HA
W3MEHEHHE CKOPOCTH XUMUYECKOH peakluu, B
T.4. C MO3ULUI SKOJOTHYECKH LIEIeco00pa3HOro
NOBEZCHUS B OBITY U TPYAOBOU AEATEIBLHOCTH B
LENsX  COXpPaHEeHUS CBOETO  3JI0POBbS M
OKPY’KaroleH MPUPOAHON CPENBIL.

CamocrosiTe1bHast pa6oTta: Pewenue
NPAaKTUKO-OPUCHTUPOBAHHBIX  3aJaHUH  Ha
npumenenue npuHuuna Jle-Illatense  mos
HaXOKACHUS HanpaBJICHUS CMEILCHHS
paBHOBECHS XMMUYECKOM peakiuuu U aHajIu3
(baxTopos, BITHSIIOIIINX Ha CMeIleHne
XUMHUYECKOTO PaBHOBECHSI

OK 01
OK 02

Pa3nen 6. PacTtBopsi

8/6

Tema 6.1 IlousiTue 0
pacTBOpax

Conep:xanue

CamocrositenbHasi pabora: PactBopeHne kak
¢usnko-xuMuueckuii  mponecc.  PacTtBopsl.
Crioco6sr MIPUTOTOBIICHUS pacTBOpPOB.
PactBopuMocTs. MaccoBast 107151 pacTBOPEHHOTO
BeniecTBa. CMBICH  TOKas3aTelns MpPeesbHO
JIOITy CTUMOM KOHLEHTpALUH 51 €ro
WCIIOJb30BaHME B  OIEHKE 3KOJOTHYECKOM
0e301macHOCTH.

13. IlpaBuma 3KOJOTHYECKH MEIECO00Pa3HOTO
MOBEJICHUSI B OBITY U TPYAOBOM JICATENLHOCTH B
HENsIX ~ COXpPaHEHUs CBOETO  3JI0POBbS W
OKpY’Kalollel MPUPOAHOM Cpenbl; ONACHOCTD
BO3JICHCTBHS Ha JKHBBIC OpraHu3Mbl
OIIPEIEICHHBIX BEIIECTB.

14. MpaxTuyeckoe 3aHaTHe Ne 6. Pemenwue
MPaKTUKO-OPUEHTUPOBAHHBIX pacyeTHBIX
33IaHA  HA  PacTBOPHI, HCIOJB3yEeMEBIE B
OBITOBOM W TPOW3BOACTBCHHOU JESATEIBHOCTH
YelIoBeKa

OK 01
OK 02
OK 07

Tema 6.2
HccnegoBanne
CBOJICTB PacCTBOpPOB

Conepxanue

15. IIpakTHyeckoe 3aHsITHE Ne 7.
[Ipurorosnenue pacTBOpoOB 3aJlaHHOM
(maccoBoif, %) KOHIEHTpanuu (C TPAKTUKO-
OpPHCHTHPOBAaHHBIMH. Pemenue 3agad = Ha

OK 04




IMPUTOTOBJICHUC PACTBOPOB

Pazgen 7. Xumus
yeJI0BeKa

6]:]Ty n l'lpOPBBO}.ICTBeHHOﬁ ACATECJABHOCTH

6/4

Xumus B ObITY B
NPOou3BOACTBEHHOM
AesATeTbHOCTH
YeJioBeKa

Conepxanue

CamocTosiTebHast pabora: Hogeitune
JIOCTH)KEHUSI XUMUYECKON HAYKW U XMMUYECKOU
TeEXHOJIOTHMH. Pojib XuUMHM B 00€CII€UeHUHN
3KOJIOTUYECKOM, SHEPreTUHYeCKOM W THUIEBON
0e30macHOCTH, Pa3BUTHN MeAUITMHBL IIpaBmma
MTOMCKA M aHAJIN3a XUMHYECKOH HHpOpMAITIu 13
pa3MyYHBIX HCTOYHUKOB (HaydHas M y4eOHO-
Hay4yHas JuTepaTypa, CpeAcTBa MacCOBOM
nH(opmaIrmu, cetb IHTepHET)

CamocrositeibHast padota: Ilowck m ananmm3
KelcoB o MMPUMCHCHUN XUMHNYCCKHX BCUICCTB U
TEXHOJIOTUH c Y4ETOM Oymymieit
Mpo(heCCHOHANBHON NeATENFHOCTA TI0 TeMaM:
BAKHEHIINE CTpOUTEINbHEIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepHabl, KPAaCKH, CTEKIIO,
KepaMHuKa, MaTephaibl JUIS  DJIEKTPOHHKH,
HaHoOMaTCpHaJibl, TCEKCTHUJIbHBIC BOJIOKHA,
HCTOYHUKHU OHEpTIHUu, OpTraHNYCCKUC u
MUHEpaJbHBlE  yHOOpEeHWs,  JIeKapCTBEHHEIE
BEIeCcTBAa, OBITOBAS XVMUSL.

OK 01
OK 02
OK 04
OK 07

16. IpaxkTtuueckoe 3ansitue Ne 8. 3ammura:
[IpencrarneHre pe3yabTaToOB PEIICHUS KEHCOB B
(dbopMe MUHH-JTOKJIAJIA C IPE3CHTAINEH

Bcero
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2.2.3 TemaTH4ecKHii IUIaH U cojiep:KaHNe TUCHMILUIMHBI 32049HOI (PopMBbl 00yUeHNs

HaumeHnoBanue
pa3aesioB U TeM

Copep:xanue yueOHOro MaTepHuaa U
(opMBI oprann3anum aeaTeJTHLHOCTH
odyvyaromuxcst

O0bem, akaa. u/ B
TOM 4HcJje B
dopme
NpaKTHYeCKOM
NMOATOTOBKH, aKaj
q

®opmupyemble
KOMIIeTCHIINH

1

3

Pasnes 1. OcHOBBI CTPOEHNS BelleCTBA

8/4

Tema 1.1 CTpoenue
aTOMOB XMMHYECKHX
3JIeMEeHTOB M NMPHUpoaa
XMMHYECKOil CBI3H

Conep:xanue

4

CamocrositeibHast padora: CoBpeMeHHas
Moziens cTpoeHus atoma. CHMBOIHYECKUN
SI3BIK  XUMHUH.  XHUMHYECKHH  DJIEMEHT.
DneKTpoHHAas KOH(UTypanus aTroma.
Knaccudukanus XUMHUECKUX DIIEMEHTOB (S-,
p-, d-amemenThI). BaseHTHBIC SICKTPOHBI.
BaneHTHOCTS. DJeKTpOHHAas npupojaa
XUMHYECKOMN CBSI3U.
DJIEKTPOOTPULIATENILHOCTh. BUIbI XMUMHUYECKOM
CBsI3U (KOBAJICHTHAs, HOHHASI, METAILTMYECKas,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs

CamocTrosiTeqnbHasA padora: Pemenne
3alaHUil  HAa HCIONb30BAaHUE XUMHYECKOU
CUMBOJIMKM W Ha3BaHUM COEOUHEHUH 1O
HOMEHKJIaType  MEXIyHapOJHOIO  COmo3a
TEOPETUUECKOW W MNPUKIAAHOM XUMHH H
TPUBHUAIBHBIX Ha3BaHUW JJII COCTaBIICHUS
XAMHUYECKUX dopmyn JIByXaTOMHBIX
coeuHeHMI (OKCUIOB, CYJIb(UIO0B, THAPUIOB
U T.I.) U IPYTUX HEOPTaHMUECKUX COEANHEHUH
OTJIENIbHBIX KJIACCOB.

OK 01

Tema 1.2
lepuoguyecknii 3aKoH
u Tadauna J.A.
MenpneneeBa

Conep:xanue

CamocrostensHass padora: Ilepuoauueckas
cucreMa XuUMH4Yeckux 3iemeHToB  J[.U.
Menpeneesa. DusznuecKkuit CMBICII
ITepuonnueckoro 3axona /.M. Menneneesa.
3aKOHOMEPHOCTH MU3MEHEHUS CBOICTB
XMMUYECKUX DJIJIEMEHTOB, OOpa3yeMbIX HMHU
MIPOCTHIX U CIIO’KHBIX BEUIECTB B COOTBETCTBUU
C TOJOXEHHEM XHMHYECKOIo »JJIEMEHTa B
ITepuoauueckoit CHUCTEME.
MupoBo33peHueckoe M Hay4yHOe 3HadYeHHe
ITepuonnueckoro 3akona /.M. MeHnneneesa.
[Ipornozsr .M. MengeneeBa. OTKpeITHE
HOBBIX XUMHUYECKUX 3JICMEHTOB.

CamocTtosiTenbHasA paGora: Pemenne
MTPaKTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX
3QJaHM  Ha XapaKTepH3alldi0 XHUMHYECCKHX
DJIEMEHTOB «MeTannnaeckne /
HEMETAILIMYCCKHE CBOMCTBA,
3JIEKTPOOTPHIIATCILHOCTD XUMHYECKUX
D3JICMCHTOB B COOTBECTCTBHUU C UX BHCKTpOHHBIM
CTpOCHI/IeM U ITIOJIOKCHHUEM B HepHOJIH‘IeCKOﬁ
CHCTEME  XuUMHUYeckux dnaemeHtoB  JI.U.
MeHnpaeneeBa»

OK 01
OK 02

Paznen 2. Xumunyeckue peakuun

8/4

23




Tema 2.1 Tunsl
XUMHUYECKHX peaKIuii

Conep:xanue

CamocrosiTenibHasi padora: Kiaccudukanus
W TUOB XUMHYECKHX PEaKIUi C ydJacTHeM
Heopranuyeckux  BemiectB.  CocraBieHue
YpaBHEHUI peakuin COEJIMHEHUS,
pasnoXKeHus, 3aMmenieHus, oOMeHa, B T.4.
peakuuit TOpEeHHUS, OKHUCJICHUSI-
BOCCTAHOBJICHUSL.

YpaBHeHHS OKHCIIEHUS-BOCCTAHOBIICHHSL.
CrereHp OKHCJICHUS. OKHCIIATETH u
BOCCTaHOBHUTEIIb. Cocrasnenue u
ypaBHHBaHHE OKHCIIHTENBHO-
BOCCTAaHOBUTENBHBIX  PEAKIUA  METOAOM
ANeKTpOHHOTO  Oamanca.  OKHCIUTEIBHO-
BOCCTAaHOBUTEIILHBIC PEAKIMH B TMPUPOJE,
MIPOM3BOCTBEHHBIX poreccax u
JKN3HEACATCIbHOCTH OPraHnu3MOB

CamocrosiTeJJbHAS pabora:
KonndecTBeHHBICE  OTHOIIEHHS B  XHMHU.
OCHOBHBIE KOJUYCCTBEHHBIE 3aKOHBI B XUMHU
nu paC‘IeTBI 110 ypaBHeHI/IﬂM XUMHUYCCKUX
peakiuii. Monb Kak €IMHHUIIA KOJIMYECTBA
BemiectBa.  MonspHas ~— Macca.  3aKOHBI
COXpaHEHUS MacChl M SHEPruu. 3aKOoH
ABoragpo.  MonspHblii  00beM  Ta30B.
OTtHOCHUTENBHAS IIIOTHOCTH Ta30B. PacyeTsl Mo
YpaBHEHUSAM  XHMHYECKHX  peakmud ¢
HCIOJIB30BaHUEM MaccCBhl, 00BeMa
(HOpManbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA
BEIIECTBA

OK 01

Tema 2.2
DjeKTpoaUTHYECKAS
JMCCOLMALIUS U
HOHHBIH 00MeH

Conep:xanue

CamocTtosiTenbHas padoTta: Teopus
ANEKTPOIUTHYECKOW  Jucconanuu.  VoHBIL.
OJEeKTPONNTHI,  HEIEKTPOJMUTHL.  Peakunu
noHHOro  obmena.  KucnorHo-ocHOBHBIE
PEaKIH.

CamocrositennbHasi  padora:  CocTaBieHHE
peakuii HOHHOro OOMEHa ITyTEeM COCTaBIICHUS
Hux IIOJIHBIX u COKpallCHHBIX HOHHBIX
ypaBHEHHUH. 3aaHus Ha COCTABJICHUE HOHHBIX
peakiuit

OK 01
OK 04

Paznen 3. CTI)OCHI/IC M CBOMCTBA HEOPraHnvIeCKoro Beuecrea

14/6

Tema 3.1
Kaaccndpuxanus,
HOMEHKJIaTypa u
cTpoeHHe
HEOPraHn4ecKuX
BellecTB

Conep:xanue

1. Ilpeamer  HEOPraHWYECKOH  XWMHHU.
Knaccudukamusi HeopraHWYeCKHX BEIIECTB.
[Ipocteie u cnoxxHbeie BemecTBa. OCHOBHBIE
KJIacChl ~ CJOXKHBIX ~ BewecTB  (OKCHJBL,
THJIPOKCHUIIBI, KHUCJIOTHI, COJH). B3aumocBs3b
HEOPTaHWYECKUX  BEIIeCTB.  ATrperarHbie
cocTtosiHMs BemiecTBa. Kpucrammmueckue u
amopdHsle BemecTBa. THITBI KPUCTATITMUECKUX
pemieTok (aromMHasl, MOJIEKYJSIpHas, HOHHasd,
MeTaJUIn4ecKas). 3aBHCUMOCTh (U3MUECKUX
CBOIMCTB BEILECTBA OT THNA KPUCTALTNYECKON
pEIIeTKH. 3aBUCHMOCTb XUMHYECKOM

OK 01
OK 02
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aKTUBHOCTH BEIECTB OT BHAA XUMHYECKOH
CBS3M W THMNA KPHUCTAUIMYECKOW PEIIeTKH.
[TpuunHB MHOTOOOPA3Hs BEIIECTB

CamocrosiTenbHass padora: Homenknatypa
HEOPTaHHYECKUX BEIIIECTB: Ha3BaHHE
BEIIECTBA HCXOAS W3 WX XHMHYECKOU
(opMyJIbI WM  COCTaBJICHHE XUMUYECKOU
(hopMyJIbI UCXOJI M3 Ha3BaHUS BEIIECTBA I10
MeXTyHapOIHOU (MIOTTIAK) WJTH
TPUBHAJILHON HOMEHKJIATYpE.

Pemienue — mpakTHYeCKuMX ~— 3alaHUd IO
KJIacCU(pUKAIIH, HOMEHKJIAType u
XUMHYECKUM  (hopMyllaM  HEOPTaHWYIECKHX
BEILIECTB PA3IMYHBIX KJIacCOB (yrapHblii ras,
VTIEKUCIBIN ra3, aMMHaK, ramieHasi U3BECTb,
HeraiieHasi i3BeCTh, TUThEBASI CO/IA U APYTUX):

Ha3bIBATh 51 COCTaBIATh (hopmybl
XUMHUYECKHUX BEIIECTB, OIIpeNIeIIATh
MIPUHAATIEKHOCTD K KIaccy.

Ucrounuku XUMUYECKOU nH(pOpMaITUH

(cpemctB  MaccoBod  HMHpOpPMALUHM, CETh
Wnrepuer u npyrue). [lonck madopmanmu mo
Ha3BaHUSM, MICHTU(PHUKATOPAM, CTPYKTYPHBIM

dhopmyiam

Tema 3.2 ®usunko-
XHMHYECKHE CBOIiCTBA
HEOPraHU4YeCcKuX
BelleCTB

Conep:xanue

CamocrosiTeTbHAs padora: Oo6rmme
¢dusndeckue M XHMHUYCCKHE  CBOWCTBa
MeTamuioB. CrnocoObl TONydeHHs. 3Ha4YeHHe
METaJUIOB M HEMETAJIOB B TIpUpoae U
KU3HECSTEITIPHOCTH YEJIOBEKA U OPTaHU3MOB.
Koppo3uss  metaymuioB:  BUAB  KOPpO3HH,
CHOCO0BI 3aIUTH METAJUIOB OT KOPPO3HHU

CamocrositenibHast  padora:  Hemeramsl.
Obmume ¢usnuecKkrue U XMMUYECKUE CBOMCTBa
HEMETAJUIOB. THUIINYHBIE CBOKMCTBA HEMETAIIIIOB
IV- VII  rpymn. Knaccupukamus u
HOMEHKJIaTypa  COCAMHEHUH  HEMETaJIJIOB.
KpyroBopoTsl  OMOTEHHBIX  DJJEMEHTOB B
HPUPOE

CamocrositeibHasi  padora:  XuMHYECKHE
CBOWCTBa OCHOBHBIX KJIACCOB HEOPraHMYECKHX
BemecTB (OKCHUIOB, THUIPOKCHIOB, KHCIOT,
coyiei ¥ Ap.). 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB MPOCTBIX BEHIECTB, BOJOPOJHBIX
CO@ZIPIHCHI/Iﬁ, BBICHINX OKCHUJI0B )51
TUAPOKCUJIOB

CamocrositennbHasi  padora:  CocraBieHHe
YpaBHEHUN XMMHUYECKUX PEaKIUil C ydyacTheM
MPOCTBIX HM  CJHOXHBIX  HEOPTaHMIECKUX
BEIIECTB:| METAJJIOB M HEMETAJIOB; OKCHIOB
METAJIJIOB, HEMETAJUIOB M  aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUIECKUX KHUCJIOT,
OCHOBaHWM ¥ aMQOTEPHBIX THUAPOKCHIIOB;
HEOPraHWYEeCKUX COJIEH, XapaKTepU3yHOLIUX
1504 CBOICTBA. Pemenne MPaKTUKO-
OPHUEHTHPOBAHHBIX TEOPETUICCKUX 3a/TaHHUI Ha

OK 01
OK 02
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CBOICTBa, COCTaB, MoiyyeHue M Oe3zomacHoe
UCIIOJIb30BaHUE BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B  OBITY M NPaKTHYECKOU
JIeSITEIbHOCTU Y€JIOBEKA

Tema 3.3
Naentuduxanus
HEOPraHNYeCKUux
BelleCTB

Conep:xxanue

CamocrosiTeIbHas padora: Pemenne
AKCIMEPUMEHTAIBHBIX 3aJad M0 XUMHYCCKUM
CBOMCTBaM METAJUIOB U HEMETAJUIOB, II0
paCIO3HABAHUIO M TIONYYCHHWIO COCIMHEHUH
METAJUIOB M HEMETAIUIOB

OK 01
OK 02
OK 04

Pa3nen 4. CTpoeHue u cBOiicCTBa OPraHN4YecKUX BellIeCTB

22/8

Tema 4.1
Knaccupuxanus,
CTpoeHUE U
HOMEHKJIATypa
OpraHnvYecKHux
BeleCTB

Conep:xanue

CamocrosiTeibHasi padora: IlosBieHne wu
pPa3BUTHE OPTraHWYECKOM XMMHUHU KaK HayKH.
IIpenmer opranuueckoi xumuu. Mecto u
3HaYeHHE OpPraHWYecKOW XWUMHUHU B CHCTEME
€CTECTBEHHBIX HAYK.

XUMUYECKOe  CTpOeHHEe  Kak  IOpPSIOK
COEIMHEHHsI aTOMOB B MOJIEKYJIE COTJIACHO X
BaJICHTHOCTH. OCHOBHBIE TIOJIOKEHUSI TEOPHUHU
XUMHUYECKOTO CTPOECHHSA OpraHMYECKUX
coenquHennit A.M. BytnepoBa. YriepomHslit
CKeJeT OpPraHHYECKOH MOJIEKYJIBI.
3aBUCUMOCTh CBOICTB BEIIECTB oT
XHUMHUYECKOr0 CTpoeHus1 MoJiekyil. Mzomepus u
H30MEpBI.

[lonsstTme o  QyHKIMOHANBHOW  TpymIe.
Pagukann. IIpuHnume KJIACCU(UKAIIH
OpraHNYECKUX COEAUHEHMI. MexayHapoaHas
HOMEHKJIaTypa ¥ NPHHLIUIBl HOMEHKIJIATYpPBI
oprannueckux coenuHenuil. Ilonstue 06
a30TCOAEpIKAIIUX COEJIMHEHMSIX,
OHMOJIOTUYECKU AKTUBHBIX BEIIECTBAX
(yrmeBomax, kmpax, Oenkax u©  JIp.),
BBICOKOMOJIEKYJIIPHBIX COEIMHEHHSIX
(MoHOMeEp, ToNIMMeEp, CTPYKTYPHOE 3BEHO)

2. HoMeHkIaTypa OpraHMYeCKUX COSIMHEHUN
OTJIENBHBIX KJIACCOB (HachIIIEHHBIE,
HEHACHIIIICHHBIC u apOMAaTHUYECKHE
YTJICBOJIOPOIbI, CITUPTHI, (DEHOJIBI, aJIbICTHIbI,
KETOHBI, KapOOHOBBIE KHCIOTBI H  JIp.)
CocraBneHHe TIOMHBIX W COKpAIIEHHBIX
CTPYKTYPHBIX (hOPMYJI OPraHUYECKUX BEIIESCTB
OTJIENBHBIX KIJIACCOB, MCMOIB3Ysl UX Ha3BaHUS
0  CHUCTEeMAaTHMYECKOM U  TPUBUAIBHOU
HOMEHKJIaType (3TWJICH, alleTHUJICH, TIUIECPHUH,
(denon, Qopmanbaerua, YKCyCHas KHCIOTa,
mmnuH).  Pacuetsl mpocteiimeit  opmyibl
OPTaHWYECKOM  MOJEKYNBI, HCXOAsI U3
3JIeMEHTHOTO cocTana (B %)

OK 01

Tema 4.2 CBolicTBa
OpPraHu4YecKuX
coeIUHEHUI

Conep:xanue

12

CamocrosiTeibHast  padora: ®duzuko-
XUMHNYECKHE CBOMCTBA OpPraHuYCCKUX
COEIUHEHUN OTHEJIbHBIX KJIaCCOB
(ocobenHocTH KI1accu(pUKaIu u
HOMCHKJIATYPhbI BHYTpHU KJ1acca,
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TOMOJIOTUYECKUI psan u obmas Gopmyna;
HM30MEPHS; (buzndeckue CBOIICTBA;
XUMHYECKUE CBOWCTBA; CIIOCOOBI MOTYYCHHSI )

CamocrosiTeibHasi  padora: IlpenmenpHbie
YTIIEBOIOPOAB! (aTKaHBl W ITUKIIOATKAHBI).
lopenne MeTaHa Kak OJWUH W3 OCHOBHBIX
WCTOYHUKOB TEIUIA B TIPOMBINUICHHOCTH U
OpITy. CBOICTBA TIPHPOAHBIX YTIIEBOIOPOIOB,
HaXOXJCHUE B TMPHPOAEC W TMPUMCHEHHE
AJIKaHOB

CamocrosiTebHAst pabora:
Kucnopoxaconepxamye coeanHeHUs (CIHUPTHI
u (eHONBI, KapOOHOBBIE KHCIOTHI M 3(UPHL,
QIBJCTUIBl W KETOHBI, >XUPBI, YIJIEBOJBI).
[TpakTHYyeckoe NPUMEHEHHE ATUIICHIJIUKOIA,
TIIHLEPUHA, ¢denomna. [Tpumenenune
dbopmanbaerna, aneTaiubIerHaa, YKCYCHOH
KACIOTBL.  MpUTla  Kak  COMM  BBICIIUX
KapOOHOBBIX KHCJIOT. Motome CBOWCTBa
MbLJIa

CamocrosiTenbHas pabora:
A3oTcoaepkaIriie COeIUHCHUS (aMHHBI H
AMHUHOKHCIIOTEHI, Oenkn).
BricokoMonekynsipHbie COEUHEHUSA

(cuHTeTHYCCKHE W OHMOJIOTHYCCKH-aKTHBHBIC).
Monomep, TOIUMEp, CTPYKTYpPHOE 3BEHO.
[Monumepu3anust | STHIEHAa KaK OCHOBHOE
HanpaBJIeHUE ero WCTIOJIb30BaHHSI.
l'enernyeckass CBs3b  MEXAYy  KiaccaMu
OPraHNYeCKUX COEAMHEHUN

CamocrosiTenbHas pabora: CgoiicTBa
OPTaHMYECKUX  COCQUHEHHH  OTHENbHBIX
KJIAaCCOB (TPUBHAIIbHAS W MEXAyHapOHAsS
HOMEHKJIaTypa, XUMUYECKHe CBOWCTBA,
CIIOCOOBI MOJTyYeHUs): TIpeaesbHbIe (aIKaHbl U
[UKIIOATIKaHbI),  HempeaeibHble  (aJKEHBI,
QIKMHBI ¥ aJIKaJHeHbl) W apoMaTh4ecKue

YTIEBOJOPO/IBI, CIUPTHI u (beHonbl,
KapOOHOBBIE KHCIIOTHI U 3(HPHI, aNbACTHABI U
KETOHBI, aMUHBI " AMUHOKHCIIOTEI,

BBICOKOMOJICKYJIAPHBIC COCAMHCHUS. 3aI[aHI/I$I
Ha COCTaBJICHUC ypaBHeHI/Iﬁ XUMHUUYCCKHUX
peaKI_[I/Iﬁ C y4aCTUCM OPraHM4YCCKHX BCIHICCTB
Ha OCHOBAHHMHU UX COCTaBa U CTPOCHUSA

CamocrositeibHass padora: CocraBieHne
cXxeM  peaknmuid (B TOM  UHCIE  TIO
MPEJIOKEHHBIM  IIETI0YKaM  TIPeBpalleHu),
XapaKTEepU3YyIOIIUX XUMHUYECKHE  CBOWCTBA
OpPTaHUIECKUX COCTMHCHUN OTIEIBHBIX
KJIACCOB, CIOCOOBI MX IOJNyYSHUs] U Ha3BaHUE
OPraHUYECKUX COCIUHEHUN IO TPUBUATLHOU
WA MEXIYHapOIHON CHUCTEMaTUYECKOUN

HOMEHKJIaType. Pemenue MPaKTHUKO-
OPUEHTHUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha
CBOMCTBa OpTraHUYIECKUX COCTMHCHHM

OK 01
OK 02
OK 04
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OTACIBHBIX KJIaCCOB

Tema 4.3
NaenTuduxanus
OpPraHuYecKuX
BellleCTB, HX 3HAYEHHE
4 MpUMeHeHHe B
OBITOBOW M
NPOU3BOACTBEHHOM
JesATeJIbHOCTH
yeJioBeKa

Conep:xanue

CamocTosiTeJIbHASI padora:
Buooprannueckue coenuneHus. [IpumeHeHme
1 OMOJIOrHYecKasi poJib yriieBoAoB. OKHUCICHUE
YIIEBOMOB - WCTOYHHK OHEPTHH JKHUBBIX
OpTraHHM3MOB, Oo6nactu MPUMEHEHUS
amuHokucioT. [IpeBparienus OCIKOB MUIIKA B
opranusMe. bronorndeckue QyHKITUN OCTKOB.
buonmornueckne  GyHKIIUH  KAPOB. Poib
OPTaHMYECKOW XUMHHM B PEHICHUU MPOoOJieM
MUTIEBON 0€30MTaCHOCTH

CamocrosiTeibHAs pabora: Poxn
OpPTaHMYECKOW XHMHH B PEUICHUH NpodiieM
SHEPTreTHUECKONH 0e30MacHOCTH, B Pa3BUTHU
MEIUIMHBI, CO3/IaHWM HOBBIX MAaTEpHAJIOB,
HOBBIX IICTOYHHUKOB DHEPIHH (JIbTEPHATUBHBIC
HMCTOYHUKH 3Heprun ). OmacHOCTh BO3AEHCTBUSA
Ha KHMBBIC OPTAaHU3MBI OPraHMUECKUX BEUICCTB
OTJIENBHBIX KJIACCOB (YTIIEBOJIOPOBI, CITHPTHI,
(eHONBI, XJIOpPOpPraHUYeCKUe MPOU3BOJIHEIC,
agpJeruApl W Ap.), CMBICH  IOKa3aTels
MpeIeIbHO TOMYCTUMON KOHIIEHTPAIHN

CamocrosiTeibHas padora: MaeHTHUKAINS
OpPTaHMYECKMX  COCJMHEHHH  OTHENBHBIX
KJIaccOB (Ha MpHMeEpe albJeruI0B, Kpaxmana,
YKCYCHOH KHCIIOTBI, O€TKOB H T.I) C
WCTIONB30BaHHEM HX  (U3UKO-XUMHUECKUX
CBOWCTB W  XapaKTepHBIX Ka4eCTBEHHBIX
peaKLuii. Henatypanus Oenka npu
HarpeBaHuu. l|BeTHBIC peakiuy OEIKOoB.

OK 01
OK 02
OK 04

Pa3zpnen 5. Kuneruueckue 1 TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH
NMPOTEKAHUSA XUMHUYECKUX peaKkmii

6/4

CkopocTh
XHMHUYECKHUX peaKluid.
Xumnueckoe
paBHOBecHe

Conep:xanue

CamocTrosiTeqbHast pabora: CkopocTh
peakuuu, €€ 3aBUCUMOCTh OT Pa3INYHbIX
(aKTOpOB: TPUPOJBI PEATHPYIONIMX BEIIECTB,
KOHLEHTpallMl  pearupyrolluXx  BEIIECTB,
TEMIEpaTyppl W IUIONIAJW  PEAKIIMOHHON
MTOBEPXHOCTH. TeruoBsie 3 PeKTH
XUMHUYECKUX peaKIuii. DK30- u
9HIOTEPMUYECKHE, PEAKIIHN.

OOpaTUMOCTh peaKuum. XumMuueckoe
paBHOBECHE M €r0 CMEUIEHHE TOJ JICHCTBHEM
Pa3IMYHBIX (akTopoB (xoHLEHTpaLus
peareHToB  WIM  HPOAYKTOB  peakluH,
JaBIeHUE, TeMmIepaTypa) Uil  CO3/[aHus
ONTHUMAaJIbHBIX yCIIOBUI MIPOTEKaHUs
XUMHUECKUX  mpoueccoB. [lpuammunm  Jle
[larenbe

CamocTtosiTenbHasA pa6oTta: Pemenne
MPAaKTUKO-OPUEHTUPOBAHHBIX ~ 3aJaHUl  Ha
aHanu3 (aKTOpOB, BIMAIOMIMX HAa M3MEHEHHE
CKOPOCTH XMMHYECKOM peakuuy, B T.4. C
HO3UIMH  DKOJIOTHYECKH  LEIeCO0OPa3HOro
MOBEJCHUS B OBITY M TPYJIOBOH NESTEIBHOCTH

OK 01
OK 02
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B IIeJIIX COXPAHEHHUS CBOErO 3I0pPOBbI U
OKpYy>Karolllel MpupoaHOUN cpebl.

CamocTrosiTenbHast pabGora: Pewenne
MIPaKTUKO-OPUEHTUPOBAHHBIX  3aJaHUM  Ha
npuMmeHenue npuHnuna Jle-Illatenbe s
HaXO0XIECHUA HaIpaBJIeHUs CMEIIEeHUs
paBHOBECHS XUMHUYECKOH peakluu U aHalu3
(hakTOpoB,  BIMSIOMHKX HA  CMEIICHUE
XIUMHYECKOTO PaBHOBECHS

Pa3nen 6. PacTBopsl

8/6

Tema 6.1 IlonsiTue o
pacTBopax

Conep:xxanue

CamocTrosiTeqbHast padora: PacTBopeHue kak
¢u3uKo-xuMuueckuii  mpouecc.  PacTBopbl.
Croco0b1 TIPUTOTOBJICHUS pacTBOPOB.
PacTBOpUMOCTS. MaccoBas JIost
pacTBOpeHHOro BemecTBa. CMBICH MOKa3aTens
MpeeIbHO JOMMyCTUMOM KOHIIGHTPAIUU U €ro
WCTIONb30BAaHNE B OIEHKE HKOJIOTUYECKON
0e30MacHOCTH.

CamocTrosiTeqbHast padora: [IpaBuna
9KOJIOTHUYECKH LIE€JIECO00pa3sHOro MOBEACHUS B
ObITY W TPYINOBOM HESITEIBHOCTH B LEJAX
COXPAHEHHUS CBOETO 3/I0POBbS U OKpYXKaromlei
OPUPOJHOU cpeabl; ONAaCHOCTh BO3ICUCTBUS Ha
KHBBIC OPTaHU3MBI ONIPECIICHHBIX BELIECTB.

CamocTrosiTeqnbHas padora: Pemenne
MPAKTUKO-OPUCHTHPOBAHHBIX paCyYCTHBIX
3aJaHUil  Ha pAcTBOPBI, HCIOJIB3yeMbIE B
OBITOBOI M TIPOW3BOJICTBEHHON JEATEIBHOCTH
4eI0BeKa

OK 01
OK 02
OK 07

Tema 6.2
HccaenoBanue
CBONCTB PAaCTBOPOB

Copepxanne

IIpakTHueckoe 3aHsATHE Ne 1.
[Ipurorosnenue pacTBopoB 3alaHHOMN
(MaccoBoif, %) KoOHIEHTpanuu (C MPAKTHKO-
OPHCHTHUPOBAHHBIMU. PelieHne 3ajgad  Ha

MIPUTOTOBJICHHE PACTBOPOB

OK 04

Pazgen 7. Xumus
yeJI0BeKa

ﬁblTy H HpOI/I?.BOlICTBeHHOﬁ JCATCJIbHOCTH

6/4

Xumust B ObITY H
NPOU3BOACTBEHHOM
AesITeJbHOCTH
YeJIoBeKa

Copepxanne

CamocrositenbHast  pa0Gota:  Hogelimue
JOCTIDKEHHS XUMUYECKOH HayK{ "
XMMUYECKOH TexHonoruu. Ponp xumum B
obecreueHuN 9KOJIOTUYECKOH,
SHEPTreTHUECKOW M MHUIIEBOW 0e30MacHOCTH,
pa3BuTHH MenunuHBL [lpaBuna moucka u
aHanM3a  XUMHYECKOH  uHbOpMauuu U3
Pa3IMYHBIX HCTOYHUKOB (HaydHas W y4eOHO-
Hay4Has JIHTEpaTypa, CpeAcTBa MacCOBOM
uHpopmanun, cetb MHTEpHET)

CamocrositennbHast padora: Ilouck u ananus
KelcoB 0 IMPUMEHCHUN XUMHUYCCKUX BCIICCTB
W TEXHOJOrMH ¢  ydyeroM  Oyn;ymieil
npodeCCUOHANBHON AEATENFHOCTH MO TeMaM:

BayKHEHIITHC CTPOUTCIIbHBIC Marcpualibl,

OK 01
OK 02
OK 04
OK 07
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KOHCTPYKITMOHHBIC ~ MaTepHallbl,  KPacKH,
CTEKJIO, KepamHuKa, MaTepHrabl TUTS
SJIEKTPOHUKH, HAHOMATEPUANbl, TEKCTUIbHBIC
BOJIOKHA, UCTOYHUKH DHEPIUH, OPTaHUYECKUE
W MUHEpaJdbHble ynOoOpeHHs, JeKapCTBEHHBIC
BEIIECTBA, OBITOBASI XML,

[pakTnyeckoe 3ansaTue Ne 2. 3ammra:
[IpencraBnenue pe3yabTaToB pelIeHUs KeHcoB
B )opMe MUHH-TOKJIa1a C Mpe3eHTaImei

Bcero

72
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3. YCJIIOBUA PEAIM3ALIIMU JUCIUATIJIMHBI

3.1. na peamu3anuyl IpOrpaMMBbl JUCHUIUIMHBI JOJDKHBI OBITH HMPEIYyCMOTPEHBI CIEIYIOIINE
crielaibHble TomenieHus: KaOuHeT, ocHamieHHbIH B cooTBercTBHM ¢ 1. 6.1.2.1 oOpa3oBaTenbHON
nporpammsi 110 criermanbroctu 40.02.04 FOpucnpynenmus.

3.2. UndopmannoHHOe 0becneyeHre peain3alui MPOorpaMMbI

s peamuzamuul  TporpaMMbl  OMOMMOTEUHBIH  (OHA  00pa3oBaTEIIBHONH  OpraHU3AINH
YKOMIUICKTOBAaH T[ICUaTHBIMM W/WJIU 3JICKTPOHHBIMH OOpa30BaTENbHBIMH W HWH(OPMAIMOHHBIMU
pecypcamu, ajist o0ecrieueH sl 00pa30BaTEILHOTO MPoIecca.

3.2.1. OcHOBHBIE MeYaTHbIE H3IAHUSA
IleyaTHBIX U37aHUIN HET

3.2.2. OcHOBHBIE 3JIEKTPOHHbIE U3AAHUS

1. Eropos, B. B. O6mas xumus : yueOHuk Juis By3oB / B. B. EropoB. — 2-¢ u3zn., crep. — CaHkT-
[TerepOypr: Jlans, 2021. — 192 ¢. — ISBN 978-5-8114-6936-9. — Tekct: snexTpoHHbIi // JlaHs:
3NEeKTPOHHO-OnOMMoTeuHast cuctema. — URL: https://e.lanbook.com/book/153684 (mata oOpaineHus:
08.06.2023). — PexuM moCTyMa: st aBTOPH3. MOJTb30BATEIICH.

2. OcHoBbl xuMuu: yaebHoe nocodue / JI. A. Jletineka, B. U. [lefinexa, C. M. Bapymkuna [u ap.]. —
benropoa: HNY benl'V, 2021. — 156 ¢. — ISBN 978-5-9571-3059-8. — Texkct: anexTponHsiii // JlaHb:
ANeKTPOHHO-OMOmMoTeynas cucrema. — URL: https://e.lanbook.com/book/330563 (mara oOparieHwus:
08.06.2023). — PexuM moCTyIa: st aBTOPH3. MOJTB30BATEIICH.
3.2.3. JlonoJIHUTEIbHbIE HCTOYHUKH

1. TIpecc, U. A. OcHoBsl o0mmiel xumuun: yaeOHoe mocoome / M. A. Ilpecc. — 2-e u3z., mepepad. —
Cankt-lletepOypr : Jlans, 2022. — 496 ¢. — ISBN 978-5-8114-1203-7. — Texkcr : anexktpoHHsIii // JIlaHb
. DNeKTpOHHO-OMOmoTeuHas cucrema. — URL: https://e.lanbook.com/book/210965 (nata oOpameHus:
08.06.2023). — Pexum 0CTyIa: JIsi aBTOPHU3. MOTb30BATEIICH.

2. 'panndepr, U. U. Oprannyeckas xumus / M. U. I'pangoepr, H. JI. Ham. — 12-e uzn., ctep. — CaHKT-
ITerepOypr : Jlanp, 2023. — 608 c. — ISBN 978-5-507-47081-5. — TexcT : snektponHslii // Jlanp :
3NIeKTpOHHO-OnOmmoTteunas cuctema. — URL: https://e.lanbook.com/book/326141 (mata oOparieHus:
08.06.2023). — PesxuM 0CTyIIa: IS aBTOPH3. MOIB30BATENEH.

3. Xumus : sanmknonenus / pen. W. JI. Kayasam. - Mocksa : CoBerckas sHimknoneaus, 2003. - 972 c. -
ISBN: 5-85270-253-6. - Tekct: HemocpeACTBEHHBIH.

4. Xumus u xu3Hb XXI Bek. — Mocksa : Haykallpecc, 1965. — . — Beixoaut exxemecsuno. — ISSN 0130-
5972. — Tekcr : anextponnsiii. — URL: https://dlib.eastview.com/browse/publication/156546/udb/12.
5. Cospemennsie nmpodeccronanbubie 6a3sl anubx (MOC OMI'AY-Moodle).

6. Cupasounas npasosas cucrtema KoncynsranT [Lmoc http://www.consultant.ru/
7. DneKTpOHHO-OMOIMOTEe Has chcTeMa nu3zatenbeTa «Jlanb» hitps://e.lanbook.com/

8. DIeKTpOHHO-0MOIMOTEYHas cucTeMa «Znanium.comy http://znanium.com/

9. DnekTpoHHO-6MOIMOTeuHas cucreMa «KoHcynmsTanT cTyaenra» hitp://www.studentlibrary.ru
10. YuuBepcanbnas baza Januasix UBUC https://eivis.ru/
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4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMSA JUCHUITIMHbBI

Pe3yabTaThl 00yueHus

Kpurepum onenku

MeTtoabl OLIEHKH

Oo6mme

ChopMHUpOBaHHOCTD TPEACTABICHUN O
MECTe XUMHH B COBPEMEHHON HAay4HOMU
KapTHHE MHpPA; TTOHUMAaHUE POJH XUMHU
B (opMHUpPOBaHWU  Kpyrozopa H
(yHKITMOHATBHON TPaMOTHOCTH
YenoBeKa JIsl PEIleHHs MPaKTHYeCKUX

3aaa4

Bnanenne OCHOBOIOJIAraf0IUMH
XMUMUYECKUMH TIOHATHSIMH, TEOPUSIMHU,
3aKOHAMM ¥ 3aKOHOMEPHOCTSIMU;
YBEPEHHOE T0JIb30BaHUE XUMUYECKOU

TEPMUHOJIOTHEH U CUMBOJIMKON

Bnanenue OCHOBHBLIMH METOIaMH

Hay4YHOTI'O IIO3HaHHs, UCII0JIB3YCMbIMU B
XMMHUH: HAONIOJICHUEM, OIMCaHHEM,
U3MEpPEHHEM, DKCIEPUMEHTOM; yMEHUE
00pabaTeiBaTh, OOBACHATH PE3YNHTATHI
IMPOBECACHHBIX

OIIBITOB n JCIaTh

BBIBOJIbI; T'OTOBHOCTHL U CITOCOOHOCTE

MNPpUMCHATE MCTOJbl IIO3HAHUS IIPpU

PCUICHUH MMPAKTHYCCKUX 3a1a4

ChopMupoBaHHOCT yMEHHS J1aBaTh

KOJIMYCCTBCHHBIC OICHKH nu
MMpoOU3BOAUTH paCYCThl IO XUMUUCCKUM

(dhopMyJiaM ¥ ypaBHEHUSIM

Brnanenue MpaBUIaAMHU TEXHUKH
0e30macHOCTH TIPH  UCIIOJIb30BAaHUH
XUMHNYECKHNX BECUICCTB

CdopMHUpOBaHHOCTH COOCTBEHHOMU

MTO3UIIMH 110 OTHOIIEHHUIO K XUMHUYIECKON
MHQOPMAIUH, TOJIy4YaeMOH W3 pa3HBIX
WCTOYHHKOB

OreHKa «OTJIIMYHOY. 3a TIIy0OKOoe H
MIOJTHOE OBJIAJICHUE COJAEpKAHUEM
y4e0HOTO Marepuaia, B KOTOPOM

oOyuaromuiics OpUEHTHpYETCH,
MOHATUHHBIM anmnapaToM,
aKILEHTOJIOTHYECKUM u

oppodNHYECKUM MHUHHMYMaMmH, 3a
YMEHHE HaXOJWUTh M HCIOJIb30BaTh

nHpOpMAITHIO.

OueHka «XOpOUIO. Ecan
OOyYaIOUIUICST  MOJHO  OCBOWII
y4eOHBII ~ MaTepual,  BIaaeeT
MOHATUITHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
opho3NMUYECKUM MWUHHUMYMaMH,
OpPHEHTUpYETCS B  HM3YYCHHOM
Marepuaie, TpPaMOTHO H3JaraeT

OTBET, HO B ero (opMe HUMEITCS
OT/IeJIbHBIE HETOYHOCTH.

OueHka  «yIOBJICTBOPUTEIHHO.
Ecnu oOyJatronuiics
oOHapyXHBaeT 3HaHUS u
MIOHMMaHHe TIOJIO’KEHHOTO
yueOHOTrO Marepuana,
MOHATUIHOTO arnrmapara,
aKIEHTOJIOTHYECKOTO u
op}osnIYecKkoro MHHUMYMOB, HO
u3jaraeT ux HETIOJTHO,
HETIOCJIeIOBATeNbHO,  JOIyCKaeT
HETOYHOCTH B ONpPEICIICHUU
MOHATUM, HE YMEET J0Ka3aTeJIbHO
000CHOBAThH CBOM CYKICHHUSI.

OreHKa «HEYIOBJICTBOPUTEIBHO.
Ecmmn obyJaromuiics uMeeT
pPa3pO3HCHHBIE, OeccrucTeMHbIe
3HaHMS, HE YMEeT BBIICIATH
IJIABHOE M BTOPOCTENEHHOE,
JOITYCKAET OIIUOKH B OTpPEIeIEHUN
MOHATUH, WCKaXaeT WX CMBICT,
OecropsiIouH0 ¥ HEYBEPEHHO
W3JaraeT MaTepuall.

- YCTHBIC u
MHUCbMEHHBIE OMPOCHl Ha
TEOPETHICCKHUX H
MIPAKTHYECKHUX 3aHATHIX;

- MPaKTUYECKUE
3QHATHS;

—  B3aUMHBIH KOHTPOJb
mpu paboTe B Tapax M
MaJIBIMU TPYIIIAMY;

—  CaMOKOHTpPOJb
TEOPETUYECKUX 3aHATUI U
MpOBEpKa
CaMOCTOSITEIbHON
BHEAyIUTOPHON pabOTHI,

—  wuabmronmeHwue,
HHTEpIIpeTanus
PE3yIbTAaTOB M IKCHEPTHAS
OIICHKA JeSITeTLHOCTH
o0yJaronmxcs Ha
MPAKTUYCCKUX u

TEOPETUYECKUX 3aHATHIX;
- MO 3aBeplICHUI0 Kypca
MPOBOJUTCS JK3aMEH B
paMKax  HIpPOMEXYTOUHOH
aTTECTALUH CTYJCHTOB

I[I/ICIII/IH.TII/IHaprIe

YMeHHe  HCHOJB30BaTh  pPa3IUYHbIC
BHJIBI TTO3HABATEIIBHON JESITEIHHOCTH H
OCHOBHBIX WHTEJUICKTYaTbHBIX
onepanui (mocTaHOBKH 3a/1a4u,
(hOpMyITUPOBAaHUS THUNOTE3, aHAIN3a H

OrneHka «OTJIIMYHOY. 3a TIIy0OKOoe H
MIOJTHOE OBJIAJICHUE COJAEpPKAHUEM
y49e0HOTO MaTepuaia, B KOTOPOM

oOyJarouiics OpUEHTHUPYETCH,
MOHSATUINHBIM anmnapaTom,
aKIEHTOJIOTUYECKUM u

- TECTUPOBAHMUE;

- peleHue 3a/1ay;

- orpoc 1o
WHIUBUAYaTbHBIM
3aJIaHUsIM;

- TpaKkTHYecKkue paboTHI
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CHUHTE3a, CpaBHEHHUS,  0000IIeHUS,
CHCTeMaTH3aIlHH, BBISIBJICHHS
MPUIUHHO-CIICICTBCHHBIX cBs3eii,
MOWCKA aHAJOroB, (OPMYIUPOBAHUS
BBIBOJIOB) JUISL PEUICHHS MOCTABICHHON
3a7a4M, MPUMEHSITh OCHOBHBIC METOIbI
no3HaHus  (HAOMIOMEHHs, HAyYHOTO
IKCIIEPUMEHTA) TUTSt H3yUYCHHS
Pa3ITHYHBIX CTOPOH XHUMHUYECKHX
00BEKTOB W TPOIECCOB, C KOTOPBIMH
BO3HHMKAET HEOOXOTUMOCTh
CTaJKMBaThCsi B  MPOPECCHOHATBHON

chepe

VYmenune HCIIOJIb30BAaTh Ppa3In4YHbIC
HNCTOYHUKH I TTOJTY4YCHUA XUMHYCCKOM

WHQOpPMalMK, yMEHHE OICHUTH €e
JIOCTOBEPHOCTD b10) £ JOCTHKECHHUS
XOpOIINX pe3yIbTaToB B

npodeccuoHanbHOU cdepe

Op(bOBHI/I‘leCKI/IM MHUHUMYMaMHu, 3a
YMCHHUE HaxXOOUTb W HUCIIOJIB30BaTh

nHPOPMALIHUIO.

Ouenka «XOPOLIOY. Ecmu
OoOyJaromuiicss  MOJHO  OCBOWII
y4eOHBIA ~ MaTepual,  BJajaeeT
MOHATUHHBIM anmapaTom,
AKIEHTOJIOTHYECKUM u
opdosmuecknm MHHUMYMaMH,
OPHCHTHpYETCSI B  HM3YYCHHOM
MaTepuaie, TpaMOTHO H3JaraeT

OTBET, HO B €ro ¢opMe HMEIOTCS
OT/IeNIbHBIE HETOYHOCTH.

OneHka  «yIOBIETBOPUTEIHHO.
Ecmn oOyJatomuiics
oOHapyXHBaeT 3HAHUSA u
MMOHUMAaHNe MOJIOKEHHOTO
yueOHOTO Marepuana,
MOHSITUHHOTO amnmnapara,
AKIEHTOJIOTHYECKOTO u
op(hO3MUYIECKOT0 MHHHUMYMOB, HO
u3jaraeT 1704 HETIOJIHO,
HETIOCJIEZIOBATeNbHO,  JOIyCKaeT
HETOYHOCTH B oTpe eI HUN
MOHATHI, HE yMeeT I0Ka3aTeIbHO
000CHOBAaTh CBOM CYXJICHUSI.

OlLieHKa «HEYIOBJICTBOPUTEIBHOY.
Ecmu oOyyaromuiics uMeer
Pa3pO3HEHHEIE, OeccrucTeMHbIe
3HaHMUs, HE yYMECT BBIACTIATH
IJJaBHOE M BTOPOCTEIEHHOE,
JIOIyCKaeT OMIMOKH B ONPEEIICHUH
MOHATUH, WCKaXaeT WX CMBICT,
Oecropsi;IouH0 ¥ HEYBEPEHHO
u3J1araeT MaTepHail.

(omenka
BBITIOJTHECHHS
MPaKTUYECKUX paboT)
-IPOMEIKYTOYHAS
aTTecTanus: dK3aMeH

pe3yAbTaTOB
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IIpunoxenue

denepanabHoe rocyIapcTBeHHOE 0I0/IKeTHOE 00pa3oBaTesIbHOe
yupeskieHue BbIcIIero o0pa3oBaHusi
«OMCKHH rocy1apCcTBeHHbIH arpapHblii YHUBepPCUTET
umenu I1.A. Ctoasinuna

YHUBePCUTETCKHUI KOJJIEAK arpodu3Heca
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. OBIIIME ITOJIO’KEHU A

1. ®onn oneHodyHBIX cpeacts (mamee — ®OC) nmpegHazHaUCH TSI KOHTPOJISA M OIICHKH 00pa30BaTeIbHBIX
JIOCTHXCHHN 00yJaIoNUXCsl, OCBOMBIIUX MporpamMmy auctuminasl OO/ 11 Xumus.
2. ®OC BxiIOYaET OIECHOYHBIC MAaTEpUAIBI Il MPOBEICHHS TEKYIIET0 KOHTPOJSI W MPOMEKYTOYHOM

aTTecTaruu B hopme nuddepeHITNPOBAHHOTO 3aUeTa.
3. ®OC no3BOMSAET OIIEHUBATH 3HAHUS, YMEHHsI, HallpaBJIeHHbIE Ha (HOPMHUPOBAHNE KOMITETEHITHIH.

4. ®OC pazpaboraH Ha OCHOBAaHHMU TOJOXEHHWH OCHOBHOW 00pa30BaTeIbHOM MPOrpamMMbl II0
criermanbrocTr 40.02.04 FOpucnpynennust OO/, 11 Xumus.

5. ®OC sBisieTcst 00s3aTeTLHBIM 000COOICHHBIM IPHIIOKEHHEM K pabodeil mporpaMme.



1. O KUJAEMBIE PE3YJIBTATBI U3YUEHUA

PesynbTarhl 00yueHus

Iloxa3aTesin oneHKH 00pa3oBaTeJbHBIX

(ocBOEHHBbIE YMEHHs, YCBOCHHbIE 3HAHMS) pe3yJbTaTOB
Oo6urue
CdopmupoBaHHOCTh TIpencTaBieHnid o MecTe | OneHKa «OTIMIHO». 3a TITyO0Koe U TIOJTHOe

XHUMHUHU B COBpeMeHHOfI Haquoﬁ KapTUHE MHUpa,
IIOHMMaHUEC poJId XHUMHHU B

Kpyrozopa ¥ (YHKUMOHAILHOU

dhopMupoOBaHUT
rPaMOTHOCTH
YeJIOBEeKa JIJIS PEIICHUS IPAKTUISCKUX 3a1a4

BrnageHue oOCHOBOIIOJAraromiuMyu XUMHYECCKUMH

IIOHATHAMMH, TCOpHUAMU, 3aKOHaMH n

3aKOHOMEPHOCTAMU; YBEPCHHOC IIOJIb30BAaHHC

XUMHUYECKON TEPMUHOJIOTUEN U CUMBOJIMKON

Bnanenne OCHOBHBIMH ~ METOJAMH  HAay4HOTO
IIO3HaHMUA, HCIIOJIb3YyCMbIMU B XUMHUH:
HaOJII0IeHUEM, OIMCaHUEM, U3MEpEHUEM,
AKCIIEPUMEHTOM; yMeHHe 00pabaThIBaTh,

0OBSICHATE PE3YIbTaThl IMPOBCACHHBIX OIIBITOB H
JcJaTb BBIBOABI, TOTOBHOCTh H CIIOCOOHOCTh
IMPpUMCHATL MCETOAbI TMIO3HAHHA IIpU PCIICHUU

IMMPAKTHUYCCKUX 3aaa4

ChopMUpOBaHHOCTH YMEHHUS JlaBaTh
KOJINYECTBEHHBIE OLIEHKHU Y MPOU3BOJUTH PACUETHI

[0 XUMHUYECKUM (HOpMysIaM U ypaBHEHUSIM

BnaaeHHe ImpaBuJIaM1 TCXHUKU 0€30IMacHOCTH nmpu
HCII0JIBb30BAHNHU XUMHNYCCKUX BECIICCTB

ChopMUpOBaHHOCTh COOCTBEHHOW TO3UIIUU  T10

OTHOIICHHUIO K XHUMHYECKOU I/IH(I)OpMaI_II/II/I,

HOHy‘IaeMOﬁ 13 Pa3HBIX KICTOYHUKOB

OBJIaJICHUE COEPKAHUEM YUeOHOro MaTepHana, B
KOTOPOM 00y4aroIuiicsi OpUeHTUPYETCS,
MOHSATUHHBIM aNnapaToM, aKLEHTOJIOTHYECKUM U
op¢hodNMUECKIM MUHUMYMaMH, 332 YMEHHE
HaXOJUTh U UCIIOIb30BaTh HH(OPMALIUIO.

Onenka «xoporoy». Eciu o0y4arommiics moiHo
OCBOMJI YI€OHBI MaTepHall, BIAJEeT MOHITUHHBIM
anmnapaToM, aKIeHTOJIOTHUECKUM U
op¢hOdINMUECKIM MUHUMYMaMH, OPHEHTHPYETCSI B
U3y4YeHHOM MaTepHaje, TpaMOTHO H3JIaraeT OTBET,
HO B ero (hopMe UMEIOTCS OT/ICIbHBIC HETOUHOCTH.
OLeHKa «yIOBIETBOPUTENLHOY. Ecu
oOyJatomuiicss 0OHapyKUBaeT 3HAHUS U
HNOHMMaHHUE M0JI0KEHHOI0 Y4eOHOro MaTepHana,
MOHATHHHOTO anmapara, aKeHTOJIOTHYECKOT0 1
Op(bOSHI/I‘-IGCKOFO MHWHHUMYMOB, HO U3J1aracT ux
HETIOJIHO, HETIOCTIeI0BATENIFHO, IOITyCKaeT
HETOYHOCTH B ONPENEJICHUH OHATHH, HE yMEeT
JI0Ka3aTeIbHO 00OCHOBATH CBOU CYXK/ICHHUSI.

OneHka «HEyJOBIETBOpUTENLHOY. Ecnn
oOyyaromuiics IMeeT pa3po3HEHHEIE,
OeccucTeMHbIC 3HAHVS, HE YMEET BBIJIENISATh
rJIaBHOE M BTOPOCTENIEHHOE, IOITyCKAaeT OLIMOKH B
oTpeeNIeHNH MTOHATHH, HCKa)KaeT UX CMBICII,
OecropsI0YHO ¥ HEYBEPEHHO H3JIaraeT MaTepHuall.

JAucuunjnHapHbie

YmMmenune WCITOJIB30BaTh  Pa3IMIHEIC BUJBI | OTIeHKa «OTIMIHO». 3a TITy00KOe U TTOTHOE
II03HaBaTEIbHON ACATCIIBHOCTHU u OCHOBHBIX OBJIAJICHHUE COAEP)KAaHUEM yqeﬁHoro Marepuaia, B
HHTEJIEKTYaIbHBIX onepanuii (mocTaHOBKH KOTOPOM 0OYHaroIIHiics OPHEHTHPYETCH,
3ama4yy, (GOPMYJIUPOBAHMS THIIOTE3, aHAIM3a U N

MTOHSATUIHBIM aIlIapaToM, aKIICHTOJIOTUIECKUM U
CHHTE3a, CpaBHEHUS, 00001IeHHS,
cHUcTeMaTH3alluH, BBISIBIICHUS MNPUYUHHO- OpodnIIECKUM MUHUMYMAMH, 32 yMEHHE
CIIEICTBEHHBIX  CBA3€H, IOMCKAa  aHajoros, | HAXOAWThL M HCIIONL30BATh MH)OPMALIHIO.
gopmynuposaHus  BBIBOJOB)  ais  pemenus | Ouenka «xopomo». Eciu o6ydaromuiics momHo
IIOCTABJICHHOM  3aJa4¥, NPUMEHATH OCHOBHBIE | OCBOMJI yYeOHBIM MaTepHall, BIaJeeT MOHITHIHHBIM
METOJbI  TO3HaHWs (HAOMIOACHWS, HAyYHOTO aIlapaToM, aKLEHTOJIOTHYECKUM 1

9KCIIEPUMEHTA) JUISI M3YYEHHUS Pa3IUIHBIX CTOPOH
XUMHAYECKHX O0BEKTOB M IPOIECCOB, C KOTOPHIMH
BO3HMKAE€T HEOOXOIMMOCTb  CTaJKHBATHCS B

Op(l)OBHI/I‘-IeCKI/IM MHUHUMYMaMHU, OPUCHTHUPYCTCA B
HN3YYCHHOM Martcpualic, rpaMOTHO U3jlIara€Tt OTBET,
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npodeccuoHanbHOU cdhepe

YMeHHEe WCITONIB30BaTh Pa3TUIHBIC UCTOUYHUKH TSI
MOJTyYeHUS] XUMHYECKON WHpOpManuu, yMeHHEe
OIICHUTh €€ JIOCTOBEPHOCTh ISl JOCTHIKEHHS
XOpOIIMX Ppe3yNbTaTOB B  MPO(eCCHOHANBHOMN

ctepe

HO B ero (hopmMe UMEIOTCS OTJICIbHbIC HETOYHOCTH.
OneHKa «y0BJIETBOPUTENbHOY. Ecin
oOyyaromuiics 0OHapy>XKHBaeT 3HAHUS 1
HOHUMaHHE MOJOKEHHOro yueOGHOro MaTepuasa,
HOHATHHHOTO aIapaTa, aKIleHTOJIOTHYECKOTro U
Op(OdMUUECKOr0O MUHUMYMOB, HO H3JIaraeT ux
HETIOJIHO, HETIOCIeJOBATENBHO, IOTyCKaeT
HETOYHOCTH B OIPE/ICIICHUH MTOHATHH, HE yMEeT
JI0Ka3aTeIbHO 000CHOBATH CBOU CYXKJICHUSL.

OrneHka «HeyIOBIETBOpUTEIbHOY. Ecnu
oOyyaromuiics uMeeT pa3po3HEHHBIE,
OeccucTeMHbIE 3HAHUS, HE yMEET BBIIEIIATh
rJIaBHOE M BTOPOCTENIEHHOE, IOITyCKAaeT OLIMOKH B
oTpeIeIeHUH TIOHSTHIA, HCKaXXaeT UX CMBICI,
OecropsI0YHO ¥ HEYBEPEHHO M3JIaraeT MaTepHuall.




111. PACIPEJAEJIEHUE OUEHUBAHUA PE3YJIIBTATOB OBYUYEHUS U TUIIOB
OIEHOYHBIX MATEPHUAJIOB 110 2JIEMEHTAM 3AHUA 1 YMEHUI

Koapl
Coaepsxanue Kypca dopMa KOHTPOJISA pPe3yJabTaToB
OCBOEHMA
Texkymuii KOHTPOJIb
PA3/IEJI 1. OCHOBBI CTpOEHUS BEIIECTBA
Tema 1.1 CtpoeHne aToMOB XUMHUYECKUX Y CTHBII OTBET; PELICHUE OK 01
3JIEMEHTOB U IPUPOJIa XUMUYECKOH CBA3U MIPAKTUYECKUX 3a7a4
Tema 1.2 Ilepuogmaeckuii 3akon u Tadmmma J[.M. | YCTHBIN OTBET; pemreHne OK 01
Menpeneena MPaKTUYECKUX 3ada4 OK 02
PA3JIEJI 2. XuMu4ecKue peaKiuu
Tema 2.1 Tunbsl XuMHYECKUX peakLuit Y CTHBIN OTBET; PELICHUE OK 01
IIPAKTHYECKUX 3a]1a4
Tema 2.2 Dnextponutudeckas auccormanus u | KoHTpons mpu pabote B
WOHHEII 00MEH rnapax; peueHue OK 01
MPAaKTHUUYECKUX 3a/1aY; OK 04
BBITOJTHEHHE TECTOBBIX
3alaHui
PA3/IEJI 3. CTpoeHue U CBOICTBAa HEOPIAHUUECKOI'O BEILIECTBA
Tema 3.1 Kunaccudukanms, HOMEHKIATypa W | YCTHBIN OTBET; peIIeHHE
CTPOCHHE HEOPraHMYECKHUX BELIECTB MPAKTUYECKUX 3a7a4 OK 01
Tema 3.2 OU3NKO-XMMHUYECKHE CBONCTBA Brinonnenue TeCTOBBIX OK 02
HEOPraHUYECKUX BEIIECTB 3a/laHui
Tewma 3.3 MperTndukaius HeopraHUMIeCKUX Pewienne nmpaktuyeckux 3agad OK 01
BEIIECTB OK 02
OK 04
PA3JIEJI 4. CtpoeHure 1 CBOWCTBAa OPraHUYECKUX BEILECTB
Tema 4.1 Knaccudukanus, CTpoeHUE U Y CTHBIN OTBET; peLIEHUE OK 01
HOMCHKJIaTypa OPraHn4eCKuX BCUICCTB NpaKTHYCCKUX 3aJa4
Tewma 4.2 CBOICTBa OpraHMYECKUX COCIUHEHHI BrinmosiHeHHe TeCTOBBIX
3aJIaHUI OK 01
Tema 4.3 Unentudukanys Pewrenne npaxkruueckux OK 02
OpraHMYECKUX BEIIECTB, UX 3HAUCHHE U 3a1a4 OK 04
NpUMEHEHHUE B OBITOBON M MTPOU3BOACTBEHHON
JIeSITEIbHOCTH YeJIOBEKa
PA3JIEJI 5. Kuneruueckue U TepMOIUHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHHUSI XUMHUECKUX peaKIuit
CKOpOCTh XUMHUECKUX peakiuuil. XuMUYECKOe Y CTHBIN OTBET; penieHne OK 01
paBHOBecCHe NPAKTUYECKHUX 3a1a4 OK 02
PA3JIEJI 6. PacTBopsI
Tema 6.1 TToHsTHE O pacTBOpax KonTtpons npu padote B OK 01
rnapax; peleHue OK 02
MPAKTUYECKUX 3a/aY; OK 07
BBIINIOJIHEHUE TECTOBBIX
3aJaHuN
Tema 6.2 MccnenoBanue CBONCTB pacTBOPOB Pernienue npakTHuecKux OK 04
3a1a4

PA3JIEJI 7. XumMus B ObITY ¥ IPOM3BOJCTBEHHOM E€ATEIbHOCTH YEJIOBEKA




Xumus B ObITY U IPOU3BOICTBEHHOM Pemrenne npakruueckux OK 01

JIeATEITEHOCTH YeJIOBEKA 3a1a4 OK 02
OK 04
OK 07

IIpoMexyTOUHBIII KOHTPOJIb
Hudd 3auer TectupoBanue OK 01
OK 02
OK 04

OK 07




IV. METOIUYECKHWE MATEPHAJIBI VIS OIEHKW 3HAHUW, YMEHUI
4.1. OneHo4HbIe CpPeCTBA, MPUMeHsieMble JJIsl TEKYIIero KOHTPOJIs.
IIpumepsbl npakTHYeCKUX (CUTYallHOHHBIX) 32124

1. U3 mapo-crepkHEBOT0 HAOOpa CMOIETHPOBATh MoJieKyry MetaHa CH4.
2. CoctaBUTb (OPMYIIBL:
2,2-TUXJIOPIICHTaH 2-MeTwI1-3,3-AUATHIIreNTad

3-MeTHI-4-3THIIOKTaH 3,3-IUMEeTHIITNICHTaH

3. Ha3Batp yrneBogoposl:

CH3-C|3H-C|IH-CH3 2)CH;-CH,-CH,-CHj
CH;3;CHj;
CH;3-CH - CH - CH - CH-CHj; CH;-CH- CH,-CH-CHj;
(le3 |CH3 lCH3 éH3 | CH; | CH;

4. CoctaButh (opMymbl: 2,3-mTUMETHIINIEHTaH |-xmop-2-mMeTmnOytan 2,2.4,4-teTpameTwinentan 2,4-
I[I/IMCTI/IJ]'S'E)TI/IJ'IHCHTaH

5.Ha3Batb yrineBo1opoib:
6. Boluncianure OTHOCUTENIBHYIO MOJIEKYJISIPHYIO Maccy kapOoHaTa KajbLus,

CH, (':H3

| e
H,C — CH,—C— CH,— CH, — CH, H,C Ci CH,
|

CH, CH,
H CH,
I I HaC—Cﬂz_CH—CHI_CHZ_"CHJ
—C—CH,—CH—CH |
cH,—C—CH ! i,
|
CH, CH,

cyib(harta MarHus, HUTpara cepedpa, CEpHON KUCIIOTHI, 030Ha, (hocdara
KaJbLUs, TUAPOKCUAA MENIH, XJIOPUIA HATPUS

7. IlpuBeauTe Ha3BaHUS AJTKWHOB
1)CH=C-CH-CH,-CH, - CH3 2)CH3-CH,-C=CH

|
CH;,

8. M3o0pa3ute CTpyKTypHBIE POPMYIIBI
1) 2-meTuaneHTaHa

2) 2-MeTuioyTeH-2

3) Oytun-2



IIpuMepsbI TeCTOBBIX 3aaHM

. Kakas xummnueckas cBs3p B monekyne NH;?
a) MOHHAS
0) MeTaTHIecKas
B) KOBaJICHTHAsI OJISIpHAS
T') KOBaJICHTHAsI HEMOJISIPHAS

. BemiectBa ¢ KOBaJICHTHOW HETOJISIPHOM CBSI3bIO:
a) HCI
0)F;
B) HZS
r) HF

. [lonoxuTtenbHO 3apspKEHHBIE HOHBI HOCSIT Ha3BaHUE:
a) KaTUOHBI
0) aHHOHBI
B) IIPOTOHBI
T') DIEKTPOHEI

. CnoXHbIe BEIECTBA, KOTOPBIE COCTOST U3 aTOMOB METAJIOB M THPOKCOTPYIII, HA3bIBAIOT:
a) KACJIOTHI
0) comu
B) OCHOBaHHUS
') OKCHJIbI

. Clo>kHBIE BEIIECTBA, KOTOPBIE COCTOSIT U3 aTOMOB BOAOPO/Ia M KUCIOTHBIX OCTaTKOB, HA3bIBAIOT:
a) KHCJIOTHI
0) comu
B) OKCH/IBI
T') OCHOBaHUS

. DnexkTpoHHas popMyla aToMa HaTPHsL:
a) 1s2 2s2 2p2
0) 152 2s2 2p6 352 3p4
B)1S2 252 2p6 3s1
r)1s2 2s2 2p6 3s2 3p5

. UeMy paBHO umcIo opOuTaneit Ha f-nmogypoBae?
a)l
6) 3
B) 5
r)7

. UeM oTIMYaroTCs aTOMBI H30TOIIOB OJTHOTO 3JIeMeHTa?
a) YKCJIOM IIPOTOHOB
0) urCcIOM HEHTPOHOB
B) YHCJIOM 3JIEKTPOHOB
T) 3apsiIoM siipa

. Kakyro obmryto ¢popmyny umeer ocHoBaHuEe?
a) Me(OH),
6) Hx(Ac)
B) Om On



r) Me, (Ac),

10. Kakoii U3 KHUCIOT COOTBCTCTBYCT HAa3BAHUEC «KCECPHUCTAA KHCI0Ta»?
a) st
6) H,S,05
B) H2803
F) HzSO4

11. dtop — 3TO caMblii:
a) akTUBHBIN HEMeTall
0) IPOYHBIH 371€eMEHT
B) CHJIbHBIH OKHCITUTEINb
T) BIIEKTPOOTPULATENbHBIN JIEMEHT

12. YcraHOBUTE COOTBETCTBHE MEKIY BHIOM XUMHUECKON CBSI3H U BEILIECTBOM.
1)Wonuas A) Zn
2)KoBanenTHas b) NaCl
3)Bonoponnas B) NH;
$)Metammnaeckas 1) CHy

13 YcTaHOBUTE COOTBETCTBHUE MCKAY XUMHUYCCKUM 3JICMECHTOM U €TI0 CTCIICHBIO OKHUCJICHUA
1)Kucnopon A)1°

2)Xnop B) 2"
3)Lunk B I
4)Harpwit ISA

14. BeiGepuTe HECKOIBKO BAPHAHTOB OTBETa. B 00pazoBaHnM XMMHUYECKOH CBS3M MOTYT y4acTBOBATh. ..
a) HecmapeHHbIe 37IEKTPOHBI aTOMa
0) CriapeHHbIe IEKTPOHBI aTOMa
B) Bakanrtnas opOurans
') DJIEKTPOHBI U TPOTOHBI

15. YcTaHOBHUTE COOTBETCTBHE MCKAY KIIAaCCOM HEOPIraHNYCCKUX COG,I[I/IHeHI/Iﬁ " IPUMCPOM HEOPTraHUICCKOTO
BC€IICCTBA

1)Oxcun A) H,SO,
2) Conb b) NaCl
3) Kucnora B) Na,O

4) Ocuoanne I') Ca (OH),
16. MeTaH uMeeT reoMeTpUYECKyIO Gopmy:

17. O6uyro popmyny CnH2n+2 nmeer kiacc:
18. O6uas ¢hopMysia TOMOJIOTOB aJIKaJUCHOB:

19. Ilpu xakol peak1y NOITYYAIOT KayqyKH?
a) THIPOTEeHU3AINN
0) noaMMepu3au
B) M30MEpHU3aLNU
T') TOJTUKOHACHCAITAH
20. Kakue peakuuu HanOonee XapaKkTepHBI Al aJKaHOB?
a) oOMeHa
0) mprcoeTMHEHUS
B) 3aMEIICHUS
T') DeTuApaTaum
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21. ®opmyie COeTMHEHUST COOTBETCTBYET Ha3BaHHUE!

G o
H-C—C=C—CH—CH,
CH; cl

a) 2-MeTuiI-6-xI0prekcano-5

0) 5-meTui-1-xmoprexcu-3-0i1-2

B) 2-THIIPOKCHU-5-MeTHII-1-X10prekcrnH-3
T) 2-THAPOKCH-S-MeTHI-1-Xxoprekcun-3

22. YKaXUTE KJIACC YTIICBOJIOPOI0B, KOTOPOMY HE CBONCTBCHHA PEAKIIMS TPUCOSTUHEHUS
a) AJKaHbI
0) LlmknoaakaHb
B) AJIKWHBI
T) ApeHbl
1) AJNIKEHBI

4.2. OueHoYHbIE CPeACTBA, IPUMEHsIeMble JJIsl IPOMEeKYTOYHOH ATTECTALMHU N0 UTOraM M3Yy4YeHUust
AUCUUIIMHBI.

JuddepeHurpoBaHHbIil 3a4eT NPOBOIUTCS O 3aBEPLICHUM M3YYEHUS TUCLMIIIMHBI Ha
HOCJIETHEM ayIMTOPHOM 3aHITHH.

IIpomexxyTouHast arrectanus MO AMCUUIUIMHE B (QoOpMe 3adera OCYIIECTBISIETCS 10
pe3yabTaTaM TEKYIIEro KOHTPOJSl YCIIEBA€MOCTH TPH BBHIMOJIHEHHUH BCEX BHUIOB TEKYIIETO
KOHTPOJIS, IPEIyCMOTPEHHBIX pabovel mporpaMMOi TUCIIUILTHHEL.

OOyuaronmecsi, HE BBINOJHHMBIINE BUABI padOT, MpenyCMOTpEHHBIE paboueit
IpOrpaMMOil  TUCHMIUIMHBL, mpomnyctuBmne Oosnee 50%  ayauTopHbIXx 3aHATHR  0e3
YBaKUTEIbHOW NPUYMHBI, HE JJOMYCKAIOTCA K 3a4eTy.

ITpomexyTouHas aTTecTanus TAaKUX JIML IMPOBOJAMUTCS TOJBKO IMOCIE MPOXOXKICHUS UMHU
BCEX BUJOB TEKYIIETO KOHTPOJIS.
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V. HOKA3ATEJIU OHEHKU PE3YJIbTATOB OCBOEHUA JUCLHUTIJINHBI

Yposenb Ouenka Kpurtepun oneHuBaHusI M0 BUAAM padoT
copmupo-
TecTHPOBaHHE npoyYne BUALI padoT Mo AUCHUILINHE
BAHHOCTH
. (mpoueHT
KOMIeTeHIn i
MPaBHILHBIX
OTBETOB)
Bricokuit Ormmyno | 90-100% OOy4aromuics TIyOOKO U MPOYHO YCBOWI

TEOPETUUYECKUH U OCBOMJI MPAKTUYECKUN MaTepural.
JaeT noruyuHbie ¥ rpaMOTHBIE OTBETHI.
JleMOHCTpUpYeT 3HaHHUE HE TOJIHKO OCHOBHOTO, HO
1 JOTOHUTEIFHOTO MaTepuaa, ObICTPO
OPHUCHTUPYCTCA, OTBCYAA HAa JOIIOJIHHUTCIILHBIC
Bonpockl. CBOOOIHO CTIpaBiIsieTcs ¢
IMOCTABJICHHBIMHU 3a/la4aMiU, apryMCHTHPOBAaHO U
BEpHO 00OCHOBHIBACT NPUHATHIC PEHICHUS.

[oBrITIeHHBII Xopomo | 70-89% OOy4Jaromuiicss TBEpAO 3HAET MPOTPAMMHBIH
MaTepuai, TpaMOTHO U, 110 CYILECTBY, U3JIaraet
ero. He nomyckaer CylecTBEeHHbIX HETOUHOCTEMN
[P OTBETAX Ha BOIIPOCHI, IPABUIBHO IPUMEHSET
TEOPETUUECKHUE TTOJIOKEHHUS TIPU PEILICHUN
MIPAKTUYECKUX 3aJay, BJIaJleeT HaBbIKAMHU U
IMpyueMaMiu UX BBITIOJIHCHUSA.

bazoBhiit VYnoenets | 50-69% OOy4arIuiCs TeMOHCTPUPYET 3HAHUS TOJIBKO
OpHTEITBH OCHOBHOT'O MaTepuasa, Ho He YCBOMJI €T JeTallH,
UCTIBITHIBAET 3aTPYJHEHMUS ITPH PEIICHUH
0 MPaKTHYECKUX 3a/a4. B oTBeTax Ha MOCTaBIICHHBIE
BOIPOCHI JIOMYCKAaeT HETOUYHOCTH. JlaeT
OTIpeICIIEHYST TOHATHH, HEUCKAKAIOIINE UX CMBICIT.
Hapyiiraet nociie1oBaTeIbHOCTh W3JI0KCHUS
POTPaMMHOT0 MaTepHaa.
He Heynosne | 0-49% OOy4JaroIuics He 3HAET, HE BBIMOHSICT WIH
chopMEpoBaHa TBOpHTEI HETPAaBUIILHO BBITIOJIHSET OOJBIIYIO YaCTh
yuebHOro Marepuaia. Jlomyckaer ommoOKu B
BHO

(hopMynHMpOBKE OIpeeNeHNH, HCKKAIOLINE UX
CMBICJI, OECIIOPSZIOYHO U HEYBEPEHHO U3JIaraetr
Mateprai. OTBETH Ha JIOTIOJIHUTENIbHbBIE BOIPOCHI

OTCYTCTBYIOT. He BeImomnuser 3aJlaHH.
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JINCT PACCMOTPEHHM U OTOBPEHUN
paGoueii mporpaMMsbl AU CHUNIUHBI
00.11 Xumus
B cocraBe OOII 40.02.04 FOpucnpyaenuus

1) Paccmorpena u oao0pena:

a) Ha 3aceianuu npeIMeTHOM LUMKIOBOH METOAMUYECKOM KOMUCCUH
npotokoa Ne 7 ot 20.05.2024 r.

[Ipencenarens [TLIMK L/” / E.M. Ka3znaueeBa

0) Ha 3acemannu metoauyeckoro coseta (012 YKAB ) /MeToAn4eCKO# KOMUCCUH OTAC/ICHUS
CITO mpotokon Ne 5 ot 23.05.2024 . @

n

[Ipencenarens METOIMUYECKOTO COBETA \ S M.B. Mpanuukas

2) PaccMoTpeHa ¥ 0100peHa BHEIIHHM 3KCIEPTOM

a) PykoBomurens Hayuno-meroauueckoro oraena AHIIOO «Omckas akaneMus 3KOHOMUKH U
npeanpuHUMareabeTeay A.B. Muxaiinenko

13




JUCT UBMEHEHU
K padoueii nporpamme aucuunanabl QO/1.11 Xumus

Ne Bun nusmenennii ConeprkaHre M3MEHEHU, O0ocHOBanue

/T BHOCHMBIX B pab04yIo W3MEHEHUH
porpammy

1 Oo0OHoBieHMEe Ha 2025-2026 AxTyanuzanus caucka | Exeronnoe

y4eOHBIN TOT mureparypel B. 3.2. OOIIl 1o | o6noBNCHME

CIICIIHATLHOCTH 40.02.04
IOpucnpynenuus
(mpusnaraercsi)

Pabouyas nporpamma nepecMoTpeHa u ogodpena Ha 3acenanuu [TIIMK
npotokoi Ne 7 ot 20.05.2025r.

IIpencenarens IIIIMK otnenenus 7 A
OMOTEXHOJIOIHI U IIpaBa

o E.M.Ka3naueesa

Ono6peHa MEeTOIUIECKIM COBETOM, TTPOTOKOII Ne 5 ot 24.04.2025r.

/
/L’{ #
IIpencenarens METOAMYECKOTO COBETA : M.B.MBanunkas
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3.2.1. OcHOBHBIE MEYATHLIE U3aHUS
IleyaTHBIX U3MAHUI HET
3.2.2. OcHOBHBbIE JIEKTPOHHbIE U3IaAHUS

1.  Pymurtuc, I'. E. Xumusa. ba3oBblii ypoBeHb : y4eOHUK [UIg 00pa3oBaTEIbHBIX
OpraHu3aluii, peaTu3yIOIINX o0Opa3oBaTebHbIC IPOrpaMMBI CpeIHero
npodeccuonansHoro obpazoanus / I'. E. Pymsuruc, ®@. I'. @enpnman. — Mocksa :
[Tpoceemenue, 2024. — 336 c. w1 — (Yueonuk CI10). — ISBN 978-5-09-111351-8. -
Teker : anekrponnbid. - URL: https://znanium.ru/catalog/product/2157236 . — Pexum
JOCTyTA: 10 TMOJIUCKE.

2. Taopuensn, O. C. Xumwms. 10-i1 kmacc. baszoBberii ypoeHb : yuebnuk / O. C.
I'a6puensu, WM. I'. Ocrpoymon, C. A. CmagkoB. — 6-e¢ u3m., crep. — Mocksa :
[Tpocsemenue, 2024. — 128 c. : un. - ISBN 978-5-09-112176-6. - Tekct : 3MeKTPOHHBII.
- URL: https://znanium.ru/catalog/product/2157258 . — Pexwum mocTyra: 1mo moimcKe.

3.2.3. JlonoJiHUTEIbHbIe HCTOYHUKHU

1.  Xumusa u xu3nHp XXI Bex. — Mocksa : Haykallpecc, 1965. — . — BelxoauT exxeMecsyHo.
— ISSN 1727-5903. — Tekcr : 3JICKTPOHHBIH. — URL:
https://lib.rucont.ru/efd/188891/info.

2.  Xwumwus. 10-i kinacc. Yrinyonéunsiii yposens / B. B. Epemun, H. E. Ky3pmenko, B. U.
Tepenun, A. A. lpo3nos, B. B. Jlyaun ; non pea. B. B. Jlyauna. — 10-e u3n., crep -
Mocksa : IlpocBemenue, 2023. - 448 c. - ISBN 978-5-09-107226-6. - Tekct :
anexktpouHbii. - URL: https://znanium.com/catalog/product/2089923 . — Pexxum poctyma:
0 MOJIIHCKE.

3. Xwumus. 11 xnacc (6a3oBeiii yposens) : yueOnuk / B. B. Epemun, H. E. Ky3smenko, A.
A. Ipo3nos, B. B. Jlynun ; moa. pen. B. B. Jlynuna. - 9-e u3n., crep. - Mocksa :
WznarensctBo "lIlpocemenue”, 2022. - 226 c. - ISBN 978-5-09-101653-6. - TekcT :
anekTponubiid. - URL: https://znanium.com/catalog/product/2090091 . — Pesxum moctyma:
IO TIOJTITHCKE.

4.  Xumus : sHiuknonenus / pea. U. JI. Kaynsaui. - Mocksa : CoBeTckasi SHIUKIONEAu,
2003. - 972 c. - ISBN: 5-85270-253-6. - TekcT: HEMOCPECTBEHHBIN.
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