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Pabouass mporpaMMa JIHCLUMIUIMHBI PACCMOTPEHAa Ha YUEHOM COBETE
Mpuacckoro ¢punuana ®I'bOY BO «Henl 'V» n pekomeHnoBaHa K yTBEPKICHUIO

(mpotokon 3acenanust Ne 08 ot 04 anpens 2025 rona).

ITpencenarens Yuenoro cosera %/ /'T. B. Manbkosa /

PaGouas mporpamma y4eOHOM TUCIUILIMHBI COCTABIIEHA B COOTBETCTBUU C
MPUMEPHON  MporpaMMol  OOIIe00pa3oBaTeNbHON  y4eOHOW  TUCIUTIIIMHBI
«Xumus» 115 TpodhecCHOHATBHBIX 00pa30BaTEBHBIX OpTaHU3aui (TIPOTOKOI
Ne 3 ot 21 utons 2015 r., per. Homep perier3uun 382, ot 23 uronst 2015 r. PT'AY
«D®UPOy»), ¢ yrouneHusmu, og00peHHBIMH HaydHO-METOIUYECKHM COBETOM
IlenTpa mpodeccuoHanpbHOrO 00pa3zoBaHUs U cucTeM KBanmupukamuii OI'AY
«DUPO» ITpotokon Ne 3 ot 25 mas 2017 r.
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1. MacmopT nporpaMmmsl y4eOHO JUCHUIINHBI

1.1. OO6nactb NnpUMEHEHHS IPOTPAMMBI

PabGouass mporpamma yueOHoi mucuumuiuabsl OJ[b.07 Xumus sBusercs
4acTbl0O OCHOBHOM MpodeccuoHanbHOM 00pa3oBaTeabHOW MporpamMMbl B
cootBeTcTBUM ¢ PI'OC no cnenmansHocTu CIIO 40.02.02 ITpaBooXpaHuTENbHAS
NEeATENbHOCTD.

1.2. MecTo TUCUHUILIUHBI B CTPYKTYpPE MPOTrpaMMbl MOJTOTOBKH CTIEIIUAINCTOB
CPEIIHETrO 3BEHA

JlucuuriiHa sBIISICTCSl 00s3aTEILHON M BXOJIUT 0O0Ie00pa3oBaTebHbIN
UK.

1.3. llenmu wm 3amayum OCBOCHHS YYEOHOW TUCHUTLIAHBI

ConepxaHue MpPOrpaMMbl HAMPABICHO Ha CIEAYIOIIME IEIU OCBOCHUSA
y4eOHOW THUCIUIUINHBI .

- ¢dopmupoBaHUe Yy OOYYAIONIMXCS YMEHHUS OICHUBAaTh 3HAYUMOCTH
XUMUYECKOTO 3HAHMS JJIsSI KaKJO0T0 YEIOBEKa;

- (dopMupoBaHUE y O0YYAIOIIMUXCS LETOCTHOTO MPEACTABICHUS O MUPE U
pOJII XUMHUHU B CO3/IaHUM COBPEMEHHON €CTECTBEHHOHAYyYHOW KApTHHBI MHUPA;
yMEeHUSI OOBACHITH OOBEKTHI M TPOIECCH OKpPYXKAIOIIeH JIeHCTBUTEIBHOCTHU:
MIPUPOAHOM, COLUMAIBHOM, KYJIbTYPHOM, TEXHUYECKOU CPEAbl, — HUCIIOJIb3YS I
ATOT0 XMMUYECKUE 3HAHUS;

- pa3BuUTHE Yy OOy4YalOIIMXCA YMEHHUM pa3iandath (akTbl W OICHKH,
CpaBHUBATh OIICHOYHBIE BBIBOABI, BUAETh WX CBA3b C KPUTEPHUSIMU OLEHOK M
CBSI3b KPHUTEPHEB C OIpPEACIICHHON CHCTEeMOW IEHHOCTeH, (HopMymupoBaTh WU
000CHOBBIBaTh COOCTBEHHYIO MTO3UIIHIO;

- IpUOOpETeHNEe OOYYAIOIIMMHUCS OTBITa Pa3HOOOPA3HON MESITEIHHOCTH,
MO3HAHUS M CAMONO3HAHHUS; KJIIOUYEBBIX HABBIKOB, MMEIOIIMX YHHBEPCAIbHOE
3HAUEHWE JUIsl Pa3IMYHBIX BHUJIOB JEATEIHLHOCTH (HABBIKOB pEIICHUS MpoOiieMm,
NPUHATUSL ~ PELICHUM, TOouCcKa, aHaau3a U 00paboTku  HUHpOpMAaIuH,
KOMMYHUKAaTHUBHBIX  HAaBBIKOB,  HABBIKOB  HW3MEPEHUH, COTPYAHUYECTBA,
0e301acHOro oOpamieHus ¢ BEMIECTBAMH B TOBCETHEBHOM JKU3HU ).
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OcBoeHue coaepkaHusi yueOHON MUCIUIUTUHBI 00eCriedYuBaeT JOCTHXKCHUE
CTYJI€HTaMU CJIEAYIOLIUX Pe3yIbTaTOB:

JIUYHOCHIHBIX

— UYYyBCTBO TOPAOCTM U YBAXKEHUS K HCTOPUU U JOCTHKECHUSAM
OTEUYECTBEHHONM XMMHMYECKOM HayKHW; XUMHUYECKHM TIPAMOTHOE IIOBEJICHHUE B
npodeccUOHaIbHON NESITebHOCTH U B OBITY NpU OOpAIEHUH C XUMUYECKUMU
BELIECTBAMU, MAaTEPUAJIAMHU U ITPOLIECCAMY;

— TOTOBHOCTh K TMPOJOJDKEHHIO OOpa3oBaHHUA U TOBBIIICHHUS
KBaJM(UKAMK B U30paHHON MPOQPECCUOHANBHON NEATEILHOCTH U OOBEKTHUBHOE
OCO3HAHHUE POJIM XUMHUYECKUX KOMIIETEHIIU B 3TOM;

— YMEHHE HMCIOJIb30BATh JOCTUKEHUS COBPEMEHHON XUMHYECKOW HAYKH U
XUMHYECKUX TEXHOJIOTUH /IS TOBBIIMIEHUS COOCTBEHHOI'O HMHTEIIEKTYaJIbHOIO
pa3BUTHs B BEIOpaHHOM MpodecCHOHANBHOM NeATeTbHOCTH;

mem anpe@memﬂ blX.
— HUCIIOJIB30BAHUC PA3JIMYHLIX BHUIOB MO3HABaTEILHOMN JACATCIIBHOCT H
OCHOBHBIX HHTCJUICKTYAJIBbHBIX onepaum”l (HOCTaHOBKI/I 3aJa4H,

dbopMmynupoBaHHUs THIOTE3, aHajduW3a M CHHTE3a, CpaBHEHWs, OOOOIICHUS,
CHUCTeMAaTH3alliy, BBISABJICHUS IPHUYUHHO-CICJACTBEHHBIX  CBS3CH, ITOWICKA
aHaJIOTOB, (POPMYIUPOBAHUS BBIBOJOB) IS PEHICHHUS ITOCTABICHHOW 3a/ladw,
NPUMEHEHUE OCHOBHBIX METOAOB TO3HaHWs  (HAOMIOACHHS, HAYYHOTO
OKCIIEPUMEHTA) IS W3YYCHHUs pPa3IMYHBIX CTOPOH XHUMHYECKHX OOBEKTOB H
MpOIIECCOB, C KOTOPHIMH BO3HHUKACT HEOOXOJUMOCTh CTAJIKUBAaThCA B
npodeccruonansHO cdepe;

— MCIOJIb30BAaHUE PA3JIMYHBIX HMCTOYHUKOB ISl TOJYYEHHS XUMHYECKOU
nHpopMaMK, YMEHHE OIIEHHUTHh €€ JOCTOBEPHOCTH ISl JIOCTHXKEHHUS XOPOIITUX
pe3yabTaToB B podeccuoHanbHOM chepe;

npeomMemHuix:

— chOpMHUPOBAHHOCTh TPEJCTABICHUNA O MECTE XMMHUU B COBPEMEHHOU
HAyYHOU KapTUHE MHUPA; TOHUMAaHUE POJIU XUMUHU B (HOPMHUPOBAHUU KPYT030pa U
(GYHKITMOHAIPHON TPaMOTHOCTH Y€JIOBEKa ISl PEIISHUs MPAKTUISCKUX 3a71aY;

— BJIQJICHHE OCHOBOMOJIATAIOIIUMHU XUMUYECKUMHU MOHATHSIMH, TEOPUSIMU,
3aKOHAMHA UM  3aKOHOMEPHOCTSIMH; YBEPEHHOE IIOJIb30BAHHE XHWMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOM;
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— BJIaJICHWE OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHUS, MCIIOIh3YEMbIMH
B XUMUU: HAOJIIOJEHUEM, ONMUCAHUEM, M3MEPCHHEM, DKCIEPHUMEHTOM; YMCHHE
o0pabaThIBaTh,

OOBSICHATH pE3yJIbTaTbl IPOBCACHHLIX OIIBITOB MW JC€JaTb BbIBOJLI;
FOTOBHOCTb M CIOCOOHOCTH NPpUMCHATL MCTOABI TIO3HAHHA TIpU PCUICHUUA
IMPAKTUYCCKUX 3a/1aY;

- C(I)OpMI/IpOBaHHOCTB YMCHUS OaBaTb KOJHWYCCTBCHHBLIC OLICHKU H
MMPOU3BOAUTDL PACUCTHI IO XUMHWYCCKUM (I)OpMy.HaM H YPAaBHCHUAM,

— BJIIaAACHHUC IIpaBHJIaMHU TCXHUKHU 0e30I1acCHOCTH Impu MCIOJIB30BAHHUN
XUMHUUYCCKHNX BCIICCTB,

— chOpPMHUPOBAHHOCTh COOCTBEHHOM TIO3UIIMM TI0 OTHOUIEHHIO K
XUMUYECKOU MH(POPMAIUH, TOTy4aeMO U3 Pa3HBIX UCTOYHUKOB.

B PE3YyIbTAaTC OCBOCHUA NUCIHHUITIIINHBI 06y‘1&f0H.IPII>1051 JOJDKCH YMETb:

— Ha3bIBaTh: U3YUYEHHbIC BEILIECTBA MO0 TPUBUAIBLHON WJIM MEKIYHAPOIHOU
HOMEHKJIaTypE;

— ONpeAeJsiTb: BAJICHTHOCT M  CTENEHb OKHUCJICHUS XUMHUUYECKUX
AJIEMEHTOB, THUN XUMHYECKOW CBA3M B COCAMHEHUSX, 3apsiJ HMOHA, XapaKTep
Cpeabl B BOJHBIX pAacTBOpPax HEOPraHUYECKHMX M OPraHMYECKUX COCIMHEHUM,
OKUCJIUTEh U BOCCTAHOBUTEIb, MPUHAMICKHOCTh BEIIECTB K Pa3HBIM Kiaccam
HEOPraHWYECKUX U OPTraHUYECKUX COCTMHEHU;

— XapaKTepHU30BaTh: JIEMCHTHl MaJIbIX MEPUOJOB MO HX IOJOXKECHHUIO B
[Tepuoguueckoii cucreme J[.MI. MenpaeneeBa; oOmme XUMHUUYECKHE CBOHCTBA
METAJJIOB, HEMETAJIJIOB, OCHOBHBIX KJIAaCCOB HEOPTaHMYECKUX M OPTraHHMYECKUX
COEMHEHUM; CTPOCHUE U XMMHUUYECKHE CBOMCTBA U3YUYECHHBIX HEOPIaHUUYECKUX U
OPraHUYECKUX COCIMHECHUN;

— 00BSCHATH: 3aBUCUMOCTH CBOWMCTB BEILIECTB OT UX COCTAaBa M CTPOECHHS,
MPUPOJly XUMHUYECKON CBsI3M (MOHHOM KOBAJIEHTHOHN, METAINIMYECKOU U
BOJOPOJHOI), 3aBUCHUMOCTh CKOPOCTHM XHMHUYECKON pEaKIMu M TMOJIOKEHUE
XAMHYECKOTO PaBHOBECHS OT PA3INYHBIX (PaKTOPOB;

— BBIMOJIHATH  XHUMHMYECKHH JKCHEPUMEHT: 10  PaClO3HABAaHUIO
BAXXHEUIINX HEOPraHUYECKUX U OPTaHUYECKUX COCTUHEHMU;

— MPOBOJAMTBL: CAMOCTOSITCIbLHBIA IOUCK XUMHYECKOW WH(pOpMAIUU C
WCTOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYUHO-TIOMYJISIPHBIX HW3JaHUU,
KOMIBIOTEPHBIX ~ 0a3  JaHHBIX, pecypcoB  MHTepHeTa);  MCHOJB30BATH
KOMIIBIOTEPHBIE TEXHOJIOTUU I 00pabOTKM ¢ TMepelayd XUMHYECKOM
nH(pOpMaLIMK U €€ IPEACTABICHUS B pa3IMYHbIX (hopMax;

— CBAI3BIBATB: U3YYEHHBIH MaTepuans co CBoell MpodecCHOHANbHOM
NEATEIIbHOCTBIO;
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— pemIaTh: pacUETHBIE 3a7a4l 10 XUMHUYECKUM (HOpMYyJIaM U YpaBHEHUSIM;

— HCMOJIb30BaTh NMPUOOPETEHHbIC 3HAHUSA M YMCHHUS B NMPAKTHYECKOH
AeSITeJJbHOCTH U MOBCEAHEBHOM KU3HU:

— 111 OOBSICHEHUSI XUMUYECKUX SIBICHUU, MPOUCXOASAIIMX B HPHUPOJE,
OBITY M Ha POU3BOJICTBE;

— OMpeeTICHUsT BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX MPEBpaIleHUui B
Pa3IMYHBIX YCIOBHIX U OLIEHKH WX MOCIIEICTBUMH;

— 9KOJIOTMYECKH TPAaMOTHOT'O TTOBEJICHUS B OKPYKAIOIIEH cpere;

— OLIGHKH BJIMSHHUS XUMHUYECKOTO 3arps3HEHUS OKPYXKAroIIeH Cpelibl

Ha OpPraHu3M YeJIOBEKa U JIPYTHe KUBBIC OPTaHU3MBI;

— Oe3omacHOro oOpaiieHusi ¢ TOPIYUMH U TOKCHYHBIMH BEIIECTBAMH U
1ab0paTopHBIM 000PYAOBAHUEM;

— MPUTOTOBJICHHUSI PACTBOPOB 3a/JIaHHOW KOHIICHTpPAIlMM B OBITY W Ha
HPOU3BOJICTBE;

— KPUTHYECKOH OLIEHKH JOCTOBEPHOCTH XHMHUYECKOW WH(pOpMaLuy,
MOCTYMNAloMel U3 Pa3HbIX HCTOUHUKOB.

B pesynbrare oCBOGHMsI NMCIUIUIMHBI OOYYArONTUHCS JIOJDKEH 3HATh/
NMOHUMATh:

— BakKHelIIMe XUMHYECKHEe MOHSTHSA: BEIISCTBO, XUMUYCCKUM DJICMCHT,
aTOM, MOJICKYyJIa, OTHOCHUTEJIbHBIE aTOMHAas M MOJEKYJIsIpHas MacChl, HOH,
aQUIOTPONUS,  W30TOMbI, XHMMHYECKas  CBfA3b,  DJEKTPOOTPUILIATEIBLHOCTD,
BaJICHTHOCTb, CTENICHb OKHUCJICHHUS, MOJb, MOJISIpHAsS Macca, MOJISIPHBIA 00BeM
ra3o00pa3HbIX BEIIECTB, BEIIECTBA MOJCKYIIPHOTO M  HEMOJICKYJISIPHOTO
CTPOCHMS, PACTBOPBI, DJJICKTPOJIUT U HEDJIEKTPOJIHUT, DICKTPOIUTHUYECKAS
JMCCOLMAINS, OKHUCIUTEIb U BOCCTAHOBHUTEIb, OKHMCICHHME UM BOCCTAaHOBJICHUE,
TEIUIOBOM 3(P(dEKT peaknuu, CKOPOCTh XHUMHYCCKOW pEaKIMH, KaTalus,
XUMUYECKOE PABHOBECHE, YIJCPOJHBIM CKener, (GyHKIHOHAIBbHAS TpYIINa,
W30MEpPUsL, TOMOJIOTHS;

— OCHOBHbIE 3aKOHbI XUMHHU: COXPAHEHHS MACChl BEIIECTB, MOCTOSTHCTBA
cocrana BemlecTs, [lepuoanueckunit 3akoH /.M. Menneneena;

— OCHOBHbIE TEOPpUM XMMHHU: XUMHUYECKOW CBSI3HM, BJIECKTPOJIUTHYECKOU
JTACCOLUAIIAN, CTPOCHUSI OPTAHUYECKUX U HEOPTAHUYECKUX COEUHEHUM;

— BaKHeHMIIMe BellecTBA W MaTepHaJibl: BaXHEUIIHE METAJIbl H
CIIJIaBbl, CEpHasi, COJIsTHAs, a30THAss U YKCyCHas KHCJIOTHI; OJIarOpOJHBIC Ta3bl,
BOJIOPO/I, KHCJIOPOJ, TaJOr€HbI, IIECIOYHbIC METaJlIbl; OCHOBHBIC, KUCJIOTHBIE U
aM(pOTEpHBIE OKCHUIIBI M THAPOKCUJIBI, IEI0YM, YIJICKUCIBIA U yrapHBIN Ta3bl,
CEepHHUCTBIM ra3, aMMHaK, BOjJa, IPUPOJHBIM ra3, MEeTaH, 3TaH, ITUJICH, alleTHIICH,
XJIOpUJ Hatpus, kapOOHAaT W TUIpPOKapOOHAT HaTpusi, kapOboHat u docdar
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KallbIlis, OEH30J, METaHOJ W JTaHOJ, CJOXHBbIC OS(UPHI, XHUPHI, MbLIA,
MOHOcaxapubl (TJI0K03a), Aucaxapuibl (caxaposa), mojaucaxapuabl (Kpaxman U
IIEJUTI0JI032), AaHWJIMH, aMUHOKHUCIIOTHI, OCIIKH, NCKYCCTBEHHBIC I CUHTCTHUCCKHE
BOJIOKHA, Kay4yKH, TUIACTMACCHI.

Juciuminnaa cnoco0cTByeT popmupoBanuio oouux komnereHui (OK):

OK O0I. Bsibuparb cnocoObl pelnieHds 3afad  MpoQecCHOHATBHOM
NEeSATENBHOCTH TPUMEHUTENBHO K PA3IMYHBIM KOHTEKCTaM.

OK 02. Hcnonp3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, AaHAINA3 W
UHTEepIpeTauu  uHbOpMallMM ¥ MHPOPMALIMOHHBIE  TEXHOJOTUM IS
BBITIOJTHEHUS 3a/1a4 TPO(PECCUOHATBEHOM 1eITeTbHOCTH.

OK 04. DddexTtuBHO B3aUMOJEHCTBOBaTh U PabOTAaTh B KOJJIEKTUBE U
KOMaH/Ie.

OK 07. CopeiicTBOBaTh  COXPAaHEHUIO  OKpYXKarollel  Cpensl,
pecypcocOepexeHnto, MPUMEHATh 3HAaHUA 00 M3MEHEHWHU KJIMMAaTa, MPUHIIUIBI
OepeXIMBOr0 MPOU3BOJACTBA, A(G(PEKTUBHO JACHCTBOBaTH B YPE3BBIYANHBIX
CUTYalUAX.

1.4. PeKOMGH,IIyeMOG KOJIMYCCTBO 9aCOB HAa OCBOCHUC IIPOTpaMMbI JUCIHUIIJINHBI:

MaKCUMaJIbHON y4eOHOM Harpy3ku oOydJaromerocss — /2 daca, B TOM YHUCJIE:
00s13aTeNTbHOM ayTUTOPHON y4eOHOM Harpy3ku oOydaromerocs — /2 Jaca;
caMocCTosITeIbHas paboTa 00yJaronerocss — He MpeyCMOTPEHO.

2. CTpyKTYpa M coep:KaHue y4eOHOH TMCUUININHbI

2.1. OObem y4eOHOM MUCHIMIUIMHBI U BUIBI yueOHOUH paboThl (ouHas dopma

oOy4deHus)
Bua yueOHoit padoTsl O0bem yacoB

MaxkcumaJibHasi ydeOHasi HArpy3Ka (Bcero) 72
Oo0s3aTeibHAsA ayIMTOPHAs y4eOHasi HArpy3Ka (Bcero) 72

B TOM YHCIIE:

Teoperuueckue 3aHATHUS 46
[IpakTueckue 3aHATUSA 26
CamocrosiTesibHas padora o0yyaromerocs (Bcero) -
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crp. 9 Ilepsslii sx3eMILLIp ‘

KOITHA Ne

HpOMe)KyTO‘lHaﬂ aTrecranus

Ju¢depeHupoBaHHbIH
3ayeT (2 cemectp)

2.3. TemaTuyeckuil MiaaH U coJep:kaHue yueOHON AUCIUIUIUHGI (0uHas opma
o0y4eHUs)
HannveHoBanme Conep:xxanue yueOHOro MmaTepuaJa, jabopaTopHbie u Obbem | Yposenn
NpPaKTU4ecKue padoThl, CAMOCTOSITeIbHAasI padoTa
pa3aesioB U TeM 4acoB | YCBOEHUSA
o0yvJarommxcst
1 2 3 4
BBenenue Conep:xaHue y4eOHOT0 MaTepuasia 2
Hayuynbie  MeToabpl  MO3HaBaHUS  BEIIECTB U 1 1
XUMUYECKUX SIBIICHUHA. PoJb dKCIIepuMeHTa U Teopuu B
xuMuU. MoenupoBaHue XUMUYECKUX MPOIECCOB
PA3JIEJI 1. OBIIAS 1 HEOPTAHUYECKAAXUMUSA 18
Conepxanue yueOHOro Marepuasia 6
OcHOBHbIC NMOHATHA XMMHH. BerecrBo. AToM. 1 1
Monekyna. XUMHYECKUM BJIEMEHT. AJUIOTPONUS.
[Ipoctele U cioXHbIE BemiecTBa. KauecTBEHHBIM WU
KOJINYECTBEHHBI COCTaB BEIIECTB. XHMHYECKHE
3HaKU U (POPMYIIBI.
Tema 1.1. OtHocuTeNbHBIE AaTOMHAs M MOJIEKYJISIpHAsT MaccChl.
OCHOBHEIE KonuuectBo Bemectna.
TOHSITHST 1 OcHoBHBIE 3aKOHBI XUMHMH. CTEeXHOMETPUS.
- 3aKOH  COXpaHEHUS  Macchl  BEIIECTB. 3aKOE-I
MOCTOSIHCTBA ~ COCTaBa  BELIECTB  MOJIEKYJIIPHOU
CTPYKTYpHBL. 3aKOH ABOTaJIpo U CIEACTBUS U3 HETO.
IIpakTHYecKoe 3aHATHE 2
PacuerHble 3amaun Ha HaXOXXJCHUE
OTHOCHUTEIIbHON MOJIEKYIIPHON Macchl,
OTpeJieiecHue MAacCOBOM JOJIM XUMHUYECKUX
AJIEMEHTOB B CJIO)KHOM BEIIECTBE.
Conepxxanue yueOHOro Marepuasia 4
Tema 1.2. Hepuoanuecknit 3axkon .M. Menaeneesa. 2 1
Hepuognueckuit | Otkpoitie J.JMI. MenaeneeBbiM  [leproandeckoro
3aKOH U 3akoHa. [lepmoguueckuii 3akoH B (OPMYTUPOBKE
Iepuoauyeckast | ] 1. Menneneesa. [lepuoanueckas  Tabmuna
cucrema XUMUYECKUX JJIEMEHTOB - rpaguydeckoe
XUMHYECKUX

3jemenToB JI.U.
MenaeneeBa u
CTPOeHHue aToMa

oToOpakeHHe mepuoandeckoro 3akoHa. CTpykTypa

MePUOTUIECKON TaOIUIIBl: TIEPUOABI (Majbie U
OombIINe), TPYIIHI (TJaBHAS U TOO0YHAs ).
Crtpoenne aTtoma u nepuoanyeckuii 3akon JI.H.

MenpgesieeBa. ATOM — clOXHas dYacTuma. Sapo

© ®IBOY BO «Uenl'V»




DU

Munob6prayku Poccnn

DenepanbHOE rOCYIAPCTBEHHOE OIOHKETHOE

00pa3oBaTesIbHOE YIPEKIESHHE BBICIIET0 00pa30BaHU

«Hensbunckmii rocynapcrBennsiit yausepeure™» (PI'BOY BO «Henl Vy»)
Mpuacckuii ¢pumuan

Pabouast nporpaMma qUCIUTIIHHBL
OJ1b. 07 «Xumus»
Cnenmansnocty 40.02.02 ITpaBooxpaHuTEIbHAS IEITEIFHOCTD

Bepcus nokymenra - 1

’ crp. 10 | IlepBslii sK3eMILISIP KOITHA Ne

(IpOTOHBI M HEUTPOHBI) M BJIEKTPOHHAs 000JI0YKA.
N3oronsl. CTpoeHHE 3IEKTPOHHBIX 000JI0YEK aTOMOB
JIEMEHTOB  MaylbiX  nepuoaoB.  OcobeHHOCTH
CTPOEHUS AIEKTPOHHBIX 000JI0UYEK aTOMOB 3JIEMEHTOB
O0OoNbIIMX NEpPUOAOB  (NEPEXOJHBIX  3JIEMEHTOB).
[Mousitue 06 opOutamax. S-, p- u 0-OpOutanu.
ONEeKTPOHHbIE KOH(UTYpallUd aTOMOB XMMHUYECKUX
JJIEMEHTOB. CoBpemeHHas dbopmynupoBKa
MEPUOIUYECKOTr0 3aKOHA. 3HAUYE€HUE MEPUOANYECKOTO
3aKOHA H TEePHOANYECKOH CHCTEMBl XHMHYECKUX
anemenToB JI.MI. MeHnneneeBa ais pa3BUTHS HayKd
Y TIOHUMAaHUSI XUMHYECKOW KapTUHBI MHPA.

IIpakTHyeckoe 3ansATHE 2

Briunicienue MOJISIPHOM MacChl  BEHIECTB IO
XUMUYECKUM (hopmynaM. PacdeTsl ¢ UCTOJIb30BaHUEM
MOHITUM  «KOJMYECTBO  BEUIECTBA»,  «MOJISIpHAS
Macca», «MOJIAPHBI O0O0BEM Ta30B», «IOCTOSIHHAS

Tema 1.3.
Crpoenue
BEIIECTBA

ABorazipo.
Conep:xaHue y4eOHOT0 MaTepuasia 4
HNonnasn xummnyeckass cBfA3b. KaTWOHBI, uX 4

oOpa3oBaHue M3 aTOMOB B pe3yJbTaTe Ipolecca
OKHCIICHHs.. AHHOHBI, UX 00pa3oBaHHE W3 aTOMOB B
pe3yabTare Tpoliecca BOCCTaHOBJICHUS. oHHas
CBSI3b, KaK CBSI3b MEXKJy KaTHOHAMHM U aHHOHAMU 3a

cuer ANEKTPOCTATUYECKOTO MPUTSHKEHUS.
Krnaccudukanuss MOHOB: MO COCTaBy, 3HaKy 3apsja,
HAJIUYHUIO THJIpaTHON 000JI0UKH. Honnsie

KpUcTaJuMueckue pemeTku. CBOMCTBa BeElIECTB C
MOHHBIM THIIOM KPUCTAJUTMYECKOHN PEIIeTKH.

KoBajienTHasi xumuueckasi cBsi3b. MexaHU3M
00pa3oBaHusi KOBAJICHTHOH CBsI3M (OOMEHHBIM U
JOHOPHO-aKUENTOPHBINA).  DIEKTPOOTPULIATEIBHOCTD.
KoBanentHole monsipHas W  HEMOJSpHAs  CBS3H.
KpatHocTh KOBaneHTHO# CBs3u. MomnekynsipHbele U
aTOMHBIE KpHcTajuimdeckue pemietku. CBolicTBa
BEIIECTB C  MOJICKYJISIPHBIMHU ¥ aTOMHBIMH
KPUCTAJUTMUECKUMHU PEIIeTKAMH.

Merajuinyeckas CBA3b. Merannuueckas
KpUCTAJUTMUECKass  pemierka W MeTajuindeckas
XUMHUYecKasi CBs3b. DU3MuecKre CBOCTBA METAILIOB.

ArperaTHble COCTOSIHUSI BellleCTB U BOJAOPOAHAS
cBsI3b. TBeploe, KUAKOE U raz000pa3HOE COCTOSHUS
BEIIIECTB.

Ilepexon BemiecTBa M3 OJHOTO arperaTHoro
COCTOSIHUS B ipyroe. BogopoaHas cBsi3b.
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crp. 11 IlepBslii sx3eMILISIP KOITHA Ne

Yucrele BemecrBa U cmecH. llonsatue o cmecn
BelIeCTB. [OMOreHHBIE M TIE€TEPOrE€HHBIE CMECH.
CocraB cMmeceil: oObeMHass © MaccoBas JIOJU
KOMIIOHEHTOB CMECH, MaccoBas J0JIs1 IPUMECEH.

JucnepcHbie CHCTEMBI. IlonsTne 0
mucrniepcHoit  cucreme.  JlucmepcHas  ¢daza  wu
JUCIIEPCUOHHAs CpeJa.

Knaccudukanus nucnepcHbix cucreM. Ilonsitue o
KOJUUIOMJIHBIX CUCTEMaX.

IIpakTnyeckoe 3aHsATHE 2

Pemenne 3amau mo tremam «MoHHasg XxuMuuecKas
CBs3b», «KOoBaneHTHAS XUMHUYECKasI CBSI3bY.

Pemenne 3amau mo TemaMm — «MeTammmaeckast
CBSI3bY», «ATpEraTHble  COCTOSIHHSI  BEIIECTB M|
BOJIOPOJIHAS CBS3bY.

Conep:xaHue y4eOHOT0 MaTepuasia 4

Tema 1.4.
PacTBOpBI
DJIEKTPOIMTHYEC
Kasi M CCOLU AU

Bona. PacrBopbl. PacrBopenme. Boga kak 2
pacTBopuTeNb. PacTBOPpUMOCTh  BEIIECTB.
Hacepimiennsle,  HeHacChIIIEHHBIE,  IEPECHIICHHbIE
pacTBOpbl.  3aBUCHUMOCTh  PacTBOPUMOCTH  Ta30B,
KUAKOCTEH W TBEPAbIX BELIECTB OT Pa3IUYHBIX
(hakTOopOB.

DJIEKTPOJIMTHYECKAs AUCCOUMALIHS.
DNEKTPOIUTH U HEINEKTPOJIUTHL. DIEKTPOIUTHYECKAS
quccouuanusa.  MexXaHM3Mbl  3JEKTPOJUTUYECKOM
JMICCOLIMALMU JUISl BEIIECTB C Pa3jIMYHbIMH THIIAMH
XUMHYECKON CBSI3HU. ['unpatupoBaHHbIE u
HErUpaTUPOBAHHBIE WOHBL Crenenb
ANEeKTpoNUTUYECKON  aucconmanuu.  CHIIBHBIE |
cinabpie 7eKTPOIUTHl. OCHOBHBIE MOJIOKEHUS TEOPHH
ANEKTPOIUTUYECKOM JICCOLIMAIUY. Kucnotsl,
OCHOBAHUS M COJIM KaK DJIEKTPOJIUTHI.

IIpakTHYecKoe 3aHATHE 4

Pacuer MaccoOBO u 00BEMHOI noJIer
KOMIIOHEHTOB ~ CMECH  BEIIECTB. Brruncnenue
MAacCOBOM [JI0JIM BELIECTBA B PAcTBOPE IO HM3BECTHOU
Macce  pacTBOPEHHOIO  BEIIeCTBA W Macce
PaCTBOPUTEIISL.

Brruncnienue Macchl, pacTBOpPSEMOIO BEIIECTBA U
pacTBOpUTENs, HEOOXOJWMBIX S MPUTOTOBICHHUS
ONPENETIEHHOM MacChl pacTBOpa C  M3BECTHOU
MAacCOBOM J0JIE paCTBOPEHHOTO BELIECTBA.

Tema 1.5.

Conepxanue yueOHOro MaTepuasia 4

Kaaccuduxanus
HEOPraHu4ecKUuX

Kuciorel m wux cBoiictBa. KHCIOTBI Kak 4
AJIEKTPOJIUTHI, WX KIACCUPUKAIUSI MO Pa3IMIHbIM
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crp. 12 IlepBslii sK3eMILISIP KOITHA Ne

COeTMHEHNH 1 HX
CBOHCTBa

IIpU3HAaKaM. XHMHMYECKHE CBOWCTBA KHUCJIOT B CBETE
TEeOpUn NIEKTPOJIUTUYECKON JMCCOLIUALINH.
Oco0OeHHOCTH B3aMMOJECHCTBHSI KOHLIEHTPUPOBAHHOMN
CEepPHOM W a30THOM KHUCJIOT ¢ MeTauiamMu. OCHOBHBIE
CHOCOOBI IOJYYEHUS] KUCIIOTHI.

OcHoBanust u ux cBoiictBa. OCHOBaHUS Kak
NEKTPOJIUTBHI, UX KiIacCHU(PUKAIMS MO Pa3IMYHBIM
MIPU3HAKaM.

XUMHYECKUE CBOWCTBA OCHOBaHHWA B CBETE
TEOpUn ANEKTPOIUTUYECKON JMCCOLUAIINH.
Pa3znoxxeHne HepacTBOPUMBIX B BOJIE OCHOBAHMIA.
OcHoBHBIE CLIOCOOBI MOTY4YE€HNS OCHOBAHHH.

Coiu u ux cpoiicrBa. Conn Kak 3J€KTPOJIUTHI.
Conu cpenHHe, KHUCHIbIE UM OCHOBHBIC. XHWMHUYECKH
CBOWCTBA COJIEM B CBETE TEOPUU DIIEKTPOJIMTHYECKOU
nuccoranuu. CriocoObl IOTydeHus COJIeH.

Oxcuapl u ux cpoiicrBa. ConeobOpasyromue u
HecoJeo0pazymomire OKCHU/IBI. OcHOBHBIE,
amboTepHble M KHCIOTHBIE OKCHIBI. 3aBUCUMOCTH
XapakTepa  OKCHMJA  OT  CTENEHH  OKHUCICHUs
oOpasyromiero ero Meramia. XUMHYECKHE CBOMCTBa
okcuaoB. [lomydeHne okCcuIoB.

IIpakTHYeckoe 3aHsTHE 4

CBolicTBa KHCIIOT, OCHOBAHHM, OKCHJIOB M COJICH.
Pemenue skcriepuMeHTaNbHBIX 33/1a4.

Peakuuu, xapakrepHble IJii PacTBOPOB KHCIOT
(conssHOM WM CEpHOM), PACTBOPOB  IIeJoueH
(rumpokcunoB HaTpus wim kanus). [lomyuenue wu
CBOMCTBa HEpPAaCTBOPUMOTO OCHOBaHUs (Hampumep,
utst tuspokeuaa meau(1l)).

Peakuuu, xapaktepHble s PAcTBOPOB COJIEi
(manmpumep, msa xiaopuna meau (I1)), s OCHOBHBIX
OKCUJOB (Hampumep, JUid OKCHIA Kalblus), s
KHUCJIOTHBIX OKCHUJIOB (Hampumep, AJs YTIEKUCIIOTOo
rasa).

Conepxanue yueOHOro Marepuasia 4

Tema 1.6.
XuMH4YIeCcKHne
peakuuu

Kaaccndukanus XHUMHYECKHX peakuui. 2
Peakuuun coenvHeHuUs, pPa3yIOKEHHs, 3aMELICHHS,
obmena. Karanutuueckue peakiuu. OOpaTumble U
HeoOpaTuMbIe pEeaKUnH. I'omorenHsIe u
TFEeTEPOreHHbIE  peaklMH.  DK30TepPMUYECKHE U
SHAOTEPMHUUYECKUE peakuuu. TermoBoil  dddekt
XUMHUYECKUX pEeaKLuil. Tepmoxumuueckue
YpaBHEHHUS.

OKHCINTENbHO-BOCCTAHOBUTE/IbHbIC PEAKIMU.
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crp. 13 IlepBslii sK3eMILISIP KOITHA Ne

Crenenp okuciienust. OKUCIUTENb U BOCCTAHOBIICHHE.
Boccranosurens u OKHCJICHHE. Meton
IEKTPOHHOTO OajlaHCa JUIsi COCTABIICHUS YPaBHCHHIA
OKUCITUTEIBHO- BOCCTAHOBUTEIBHBIX PEAKIIUM.
Ckopoctb xumMuuyeckux peakumii. [lonstue o
CKOpOCTI/I XUMHUYCCKUX peaxunﬁ. 3aBI/ICI/IMOCTI>
CKOpOCTI/I XUMHUYCCKUX peaxunﬁ oT paanqux
(hakTOpOB: TPHUPOIBI, PEATUPYIONIUX BEIIECTB, HX

KOHUEHTPALINH, TeMIIepaTyphl, MMOBEPXHOCTH
COINPUKOCHOBEHHUS M UCITOJIb30BaHUs KaTaInu3aTOPOB.
OobparumocTth XHUMHYECKHX peakumii.

OOpatumbie U HEOOPATHUMBIE PEAKIIMH. XHUMHUYECKOE
paBHOBECHE U CTIOCOOBI €70 CMEIIEHHS.

IIpakTHYecKkoe 3aHATHE 4

PeH_IeHI/Ie 3KCHepI/IMeHTaHBHBIX 3agady II0 TEME
«XUMHYECKHE PEAKIIHH.

3aBUCUMOCTD CKOpPOCTH B3aMOJECHCTBUA
COJISTHOM KHCIIOTHI C METa/IaMH OT WX HPHPOJBI.
3aBUCUMOCTh CKOPOCTH B3aMMOJCHCTBHS IIMHKA C
COJISTHOM KHUCJIOTOH oT ee KOHIIEHTPAIWH.
3aBUCUMOCTh CKOPOCTH B3aUMOJEHCTBUSA OKCHJA
mean (I1) ¢ cepHOI KUCITOTOM OT TeMITEPaTyphI.

Conep:xanue y4eOHOT0 MaTepuasia 4

Tema 1.7.
MeTtajiasl n
HeMeTaJLJIbI

Mertanabl. OcoOEHHOCTH CTPOEHHS aTOMOB U 2
KpUCTaJUIOoB. DHU3MYEecKHe CBOIICTBA  METaJJIOB.
Knaccudukanus METaJJIOB 1o pa3INYHBIM
npu3HakaM. XHMHYECKHE CBOWCTBa  METaJUIOB.
DIIEKTPOXUMHUYECKUN DSl HANPsDKEHUA METAILIOB.
Mertamnorepmusi.  OOmue  cnocoObl  MOTy4YeHUS
METAaIJIOB. [ousitue 0 MeTaJLTypru.
[Mupometammyprus,

TUAPOMETAJULYPrus U 3yeKTpoMeTamuryprus. CruiaBbl
YepHBIC U LIBETHBIE.

Hemeramibl. OcOOEHHOCTH CTPOEHHUS aTOMOB.
Hemeramnel — mnpocThie BewiecTBa. 3aBUCUMOCTH
CBOWCTB  TaJOr€HOB OT MUX TIOJIO)KEHUS B
[lepuognueckoit  cucrteme.  OKHUCIUTENBHBIE U
BOCCTAHOBUTEIbHBIE  CBOMCTBA  HEMETAUIOB B
3aBUCHUMOCTM  OT HMX  TOJIO)KEHUS B  psay
3IEKTPOOTPUIIATEILHOCTH.

IIpakTnyeckoe 3ansATHE 2

OcyiecTBiieHNE HEMOYKH XUMHYECKHUX
npespamieHud  MetawioB. [lomydenue u  cBoicTBa
COEMHEHUN MeTaJuIoB.Pelenne sKCrepuMeHTaIbHbBIX
3a7[a4 Ha paclO3HABAHUE U NTOJYYEHNE BELIECTB.
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crp. 14 Ilepsslii sx3eMILLIp

KOITHA Ne

Pemienne skcrnieprMEHTANBHBIX 334ad II0 TEMaMm
«logrpynna  kuciopona», «lloarpynma asora u
yriepoga». Ilonydenue, cobupanue U pacro3HaBaHue
rasoB.

PA3JIEJI 2. OPTAHUYECKAS XUMUSA

(ep]

Tema 2.1.

Conepxxanue yueOHOro MaTepuasia

o

OcCHOBHBIE
MOHATHS
OpPraHN4ecKo
XHMUM U Teopust
CTPOeHUs
OPraHU4YecKUuX
coeIMHeHu

IIpeamer opranmueckoit xumuu. I[IpuponHsie,
HWCKYCCTBEHHBIE M CHHTETUYECKHE OpraHuYeCKue
BemiecTBa. CpaBHEHHE OpPraHUYECKUX BEIIECTB C
HEOPraHWYECKUMHU. BaneHTHOCTS. XUMHUYECKOE
CTPOCHHE KaK TOPSAOK COCAMHEHHS aTOMOB B
MOJIEKYJIBI IO BAJICHTHOCTH.

Teopusi CTPOEHUS OPraHMYECKHX COeIMHEHUI
A.M. byrtiaepoBa. OCHOBHbIE TMOJIOKEHUS TEOPUU
XUMHUYECKOTO CTpoeHus. M3oMepus © HM30MEpHI.
Xumudeckue GOpMyIbl W MOJIETH MOJIEKYdT B
OPraHN4eCcKO XUMHUH.

Knaccupukanuss  opraHm4eckuMx  BellecTB.
Knaccudukanus BEILIECTB 1o CTPOEHUIO
YIJIEPOAHOTO CKeJleTa M HAIW4YUI0 (PYHKIHMOHAIbHBIX
TpYIIIL. I'omonoru u TOMOJIOTHUS. Havana
HoMmeHkJarypsl [UPAC.

Kanaccupukanuss peakumid B OpraHuyveckoit
xumMuH. Peakuuu mnpucoenuHeHus (TUAPUPOBAHUS,
raJIOreHUPOBaHMS, TUAPOrajJIOreHUPOBaHUS,
TUpaTalym). Peaknuun OTILETIJICHUS
(merunpupoBaHus, JIETUIpOraJIOr eHUPOBAHMS,
neruaparanuu). Peaknuu 3amemieHus.  Peaknuu
M30MEpHU3aLUH.

IIpakTH4eckoe 3ansATHE

Pemenue kauecTBeHHBIX 3a7au no TemMe «Peakiuu B
OpraHquCKOﬁ XUMHUN»

Conepxanue yueOHOro MarepuaJjia

N

Tema 2.2.
Hcropusn
Pa3BUTHA KU3ZHA
Ha 3eMJie

AnKaHbl. ANKaHbl: TOMOJIOTUYECKUH  psf,
M30MEpUsT W HOMEHKJIaTypa aJKaHOB. XHUMHUYECKHE
CBOWCTBa ajKaHOB (MeTaHa, »JTaHa): TOpEHHE,
3aMelleHue, pasoxeHue, JETHIPUPOBaHUE.
[TpumeHeHMe anKkaHOB Ha OCHOBE CBOCTB.

AJIKeHBI. OTueH, ero MIOJTyYEHNE
(meruapupoBaHMEM  3TaHa,  JIETIOJMMEpH3aluen
noJvM THICHa). ['oMoylormueckuil  psn, W3oMepus,
HOMEHKJIaTypa aJKEHOB. XHMHUYECKHE CBOWMCTBA
STWJIEHA:  TOpPEHHE,  KAueCTBEHHBIE  PEaKLUH
(oGecuBeunBaHne OpOMHOI BOJBI M PacTBOpa
NepMaHraHaTa Kajus), TUAPATaIHs, TOJMMEPU3aIns.
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[IpumeHeHue THIIeHa HAa OCHOBE CBOICTB.

Jduenbl um kayuyku. llonstue o guenax kak
yriaeBojopoJax € JABYMS  JIBOWHBIMHM  CBSI3SIMH.
ConpspkeHHble  JUEHbl.  XHMHUYECKHE  CBOMWCTBA
Oyramuena-1,3 u  wu3ompeHa:  oOeclBeUMBaHHUE
OpoMHOM BOJBl M TOJIUMEpPU3ALUg B KaydyKH.
HarypanbHblil 1 cuHTETHYECKHE KaydyKH. Pe3una.

AukuHbL.  AnetwieH. XHUMHYECKHE CBOICTBa
alieTWJIEHa: TOpeHHe, oOeclBeYrBaHUE OpOMHOM
BO/IbI, MIPUCOEAHEHHE XJIOPOBOJIOPOAA u
ruapatanus. I[lpumeHeHue aleTuieHa Ha OCHOBE
CBOMCTB. MEKKJIaCCOBAsIM30MEPHS C ATKaIMCHAMMU.

Apenbl. benzon. Xumunueckue cBoiicTBa 6eH307a:
rOpeHue, peakiuy 3aMelleHus (rajoreHUpoBaHUE,
HutpoBanue). Ilpumenenue OeH3ona Ha OCHOBE
CBOMCTB.

IIpupoaHbie  MCTOYHHUKH  YIJIEBOJOPOAOB.
[Ipuponubiii Ta3: cocraB, NPUMEHEHHE B KauyeCTBE
tormmBa. Hedts. CoctaB m mnepepaboTka HepTH.
[Teperonka vedru. HedrenpomykTsr.

IIpakTHyeckoe 3aHsiTHE 4

Pemienne skcriepMMeHTANBHBIX 33734 MO TeMaM
«ANKaHbD, «AJIKEHBI», «/[UEeHBI U KaydyKn».

Pemenue skcriepuMeHTANbHBIX 33734 [0 TeMaM
«AJKUHBDY, K APEHBD».

[op}

Conep:xaHnue y4eOHOT0 MaTepuasia

Tema 2.3.
Kucaopoaxoconep
JKamme
OpraHuveckKue
cOeIUHEeHM S

Cnuptel. [lonydeHnue 5TaHona OpoOXKEHUEM 4
[JIFOKO3bl M THApaTauuend sTuwieHa. [ 'uapokcuiibHas
rpynmna  kKak  QyHkuuoHaibHas.  [lonatue o
NpEeAEIbHbIX OJHOATOMHBIX CHOUPTaxX. XUMHUYECKUE
CBOWCTBA JTaHOJIa: B3aUMOJICWCTBUE C HATPUEM,
oOpa3oBaHUE TPOCTHIX M  CIOXKHBIX  I(PHUPOB,
oKucieHue B anpaerun. IlpuMeHeHue sTaHONA Ha
OCHOBE CBOMCTB. AJIKOTOJIM3M, €ro NOCIEICTBUA U
NpeaynpexaeHue. [nMuepuH Kak IpeacTaBUTENb
MHOTOATOMHBIX CcHUpPTOB. KaduecTBeHHas peakiusi Ha
MHOT0aTOMHBIE CIIUPTHI. [[puMeHenue ruumnepuHa.

®eHost. PU3nUecKUe U XMUMUYECKUE CBOWMCTBA
(denona. B3anmHOE BIUSHUE aTOMOB B MOJIEKYIe
(deHoNa: B3aMMOJEUCTBUE C TUIPOKCUIOM HATPUS H
a30THOM kucnortoil. IIpumenenue ¢eHona Ha OCHOBe
CBOMCTB.

Aabaeruapl.  llonatue 00  ampaerupgax.
AnpreruiHas — Tpynma — Kak  (QYHKIMOHAIbHAs.
dopmanpaerui M €ro CBOMCTBA: OKHUCICHHUE B
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COOTBETCTBYIOLIYIO ~ KHUCJIOTY, BOCCTAaHOBJIEHHE B
cooTBeTcTBYOIMKM  crmpt. [losydenue anpaeruaos
OKHCIIEHUEM COOTBETCTBYIOIIHNX CITUPTOB.
[Tpumenenne hopmanbaeriia Ha OCHOBE €r0 CBOWCTB.

KapooHnoBbie KHUCJIOThI. [Tonsarue 0
KapOOHOBBIX KuciIoTaxX. KapOokcunpHas Tpynma Kak
(yHKIMOHAJIbHASL. I'omonornueckmii pan
MPEeACNbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
[lonyuenue  kapOOHOBBIX  KHUCJIOT  OKHCIIEHUEM
aTbIETU0B. XMMHYECKHE  CBOWCTBA  YKCYCHOW
KHCJIOTBI:  OOIMEe CBOWCTBA C MHUHEPAIbHBIMHU
KHCJIOTaMH W peakmus srepudukanuu. [IpumeHnenue
YKCYCHOM KHCJIOTBI Ha OCHOBE CBOWCTB. Bricmiue
JKUPHBIE KHCIIOTHI Ha TPHUMEpPe MaIbMUTHHOBOW W
CTE€apUHOBO.

Caoxnbie 3¢pupsl u xupbl. [lomydeHue
CIOXKHBIX  A(QUPOB  peakuuer  ATepuUKaIUU.
Cnoxuele »d>Qupel B TOpUpoOJe, HX 3HAYECHHE.
[IpuMeHeHne CIOXHBIX (PUPOB HA OCHOBE CBOWCTB.
Kupsbr kak cnoxnsie d¢upsl. Kiaccudukanuys xupos.
XUMUYECKUE  CBOMCTBA  JKMPOB: THAPOJIHU3 U
TUAPUPOBAHUE JKUJIKUX XKUpPOB. [IpuMmeHeHue xupos
Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. VYrieBonabl, uX KilaccuuKamus:
MOHOcaxapuabl (TJIH0K03a, (GpPyKTOo3a), Aucaxapuibl
(caxapo3a) u moJicaxapuibl (Kpaxmai U IEUTI03a).
['mroko3a — BemecTBO ¢ JABOMCTBEHHOW (DYHKIHMEH —
aNbACTUOCHUPT. XHUMHUYECKHE CBOWCTBA TIJIFOKO3BI:
OKHCJIEHUE B TIFOKOHOBYIO KHCJIOTY, BOCCTAHOBJICHHE
B copOut, cmnupToBoe Opoxkenue. IIpumenenue
IJIFOKO3bl HA OCHOBE CBOMCTB. 3HAYEHUE YIJIEBOJOB B
JKUBOW MNpUpPOJE M KU3HU uenoBeka. [lonsrtue o
peakuMsX TMOJUKOHACHCAMM MW TUAPOJIM3a Ha
pUMepe B3aUMOIIPEBPAILCHUI: TII0OKO03a —»
NOJINCaXapU/L.

IIpakTnyeckoe 3ansATHE 4

Pemenune skcrepMMEHTANBHBIX 33734 10 TEMaM
«Crupthy, «PeHom», «AJbAETUIbI.

Pemenne  skcnepuMEHTANBHBIX — 3ajad IO
temaMm  «KapOoHOBBIE  KHUCIOTBHI»,  «CJOXHBIE
3GUPBl U KUPBD, «YTIEBOABIY.

CpoiictBa  atmunoBoro  cnupra.  CsoiicTBa
¢dopmanbaeruaa. CpoiictBa rmnepuHa. CBoicTBa
yKCycHOM Kkuciotel. CpolictBa >xupoB. CpaBHEHUe
CBOJMCTB PacTBOPOB Mblja U CTUPAJIHHOTO NOPOULIKA.
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CaoiicTBa rrok03bl. CBOMCTBA KpaxMmara.

Conepxxanue yueOHOro MaTepuasia 2

Amunsl. [lonstre 00 ammHax. Anudarnueckue 2
aMUHBL, WX KIacCUpUKAIMI ¥ HOMCHKJIATYypa.
AHWINMH, KaK opraHudyeckoe ocHoBaHue. llomydeHue
aHWJIMHA W3 HUTpoOeH3oma. [IpuMeHeHne aHmiMHa Ha
OCHOBE CBOMCTB.

AMHHOKMCJIOTBI. AMMHOKHUCIIOTHI KaK
ampoTepHble  AU(DYHKIMOHAIBHBIE  OpPraHMYECKUe
COEMHEHUS. XUMUYECKHE CBOMCTBAAMUHOKHUCIIOT:

B3aMMOJICCTBHE CO IIEIIOYaMH,
KHCJIOTaMH H  JPYyr C JpyroM (peaxmus

MTOJIMKOH/ICHCALIUH). [lenTuanas CBSI3b u
nosunentuasl. [lpuMeHeHne aMUHOKHUCIIOT Ha OCHOBE
Tema 2.4. CBOMCTB.

A3oTcoaep:kaniue beakn. IlepBuunas, BTOpHYHAsA, TpPETUYHAA
opraHmyecKme CTPYKTYpBI OEIKOB. XUMHYECKUE CBONCTBA
COeTMHEHHS. O€lKOB: TOpEHHue, JAEHaTypalus, T'MIPOJIn3, LBETHbIE

MosmMepsI peakuuu. buonoruueckue GpyHKIUN GETKOB.
IHonumepsl. benkun u  monucaxapuabl — Kak
OHMOTIOJIUMEPHI. [TmacTmaccel. [Tonyuenue
IIOJINMEPOB peakuuen MOJINMEPU3ALUU U
HOJIMKOHICHCALIUH. TepMmomnnacTuynble "

TEPMOPECAKTUBHBIC IJ1aCTMaccChI. HpCI[CTaBI/ITCJ'II/I
miacTmacc. BOJ'IOKHa, nux KJ'IaCCI/I(l)I/IKaHI/IH. HonyquI/Ie
BOJIOKOH. OTI[GJ'IBHBIC MNpEACTAaBUTCIIN XMUMHYCCKHUX
BOJIOKOH.

IIpakTHYeckne 3aHATHS 2

Pemenne  sKkcmepuMEHTaNbHBIX — 3a7a4  Ha
UICHTU(UKAIIMIO OPraHUYECKUX COCTMHCHUH.

PacnosnaBanue miacTMacc U BOJIOKOH.

CpoiicTBa OenkoB. O3HakoMJIeHHE ¢ oOpa3laMu
IJIACTMACC, BOJIOKOH U Kay4yKOB.

CamocrosTenbHas pa60Ta

| Bcero 72

JInss  XapaKTepuCTUKKA  YPOBHS ~ OCBOEHHUS  y4eOHOTO  mMaTepuania
HCITIOJIB3YIOTCS Cllelyrolue 0003HauYeHus:

1 — o3HakoMUTENBHBIN (Y3HABAHUE PaHEE U3YUEHHBIX 00BEKTOB, CBOMCTB);

2 — peTIpONYKTUBHBIA  (BBITIOJIHEHHWE  JCATEIBHOCTH 1O  00Opasiry,
WHCTPYKITUH WA IO PYKOBOJCTBOM);
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3 — TPOXYKTUBHBIN (TUTAHUPOBAHWE W CAMOCTOSITEIHLHOE BBITOTHCHHUE
NEeATeNIbHOCTH, pelIeHue MPoOJIeMHBIX 3a/1a4).

3. YcioBus peanusanum padoyeii nporpaMMbl JHCHUIITHHbI
3.1. TpeboBaHUs K MUHUMaJIbHOMY MaT€pUaIbHO-TEXHUYECKOMY 00€CIIEYEHUIO

Kabuner xumuu, ydeOnas aymutopusi Ne 102 (456313 UYensOunckas
obmnacth, T. Muacce, yi. Kepuenckas, 1. 1).

OcHoBHOE o00OoOpynoBaHMe: ydeOHas M cCleUUaIU3UpOBaHHas MeOeb;
yueOHasi JI0CKa; IUIaKaThl, MYJIbTUMEIUWHOE HMHTEPAKTHUBHOE OOOpPYIOBAHHE:
IIPOEKTOP, 3KPAaH HACTEHHBIM, KOMIIBIOTEP, MOHMUTOP, AKYCTHUYECKAsl CUCTEMA;
pabouee MecTO mpernojaaBareis, 000pPYyJA0BaHHOE KOMIIBIOTEPOM C BBIXOJIOM B
cetb MHTEpHeT.

IMporpammuoe obecneuenune: OC Astra Linux penus Open, Bepcus siapa
5.15 (nunieH3us 6eccpouHas).

CIIC Koncynbrant bromxkernsle Opranmzanuu: Bepcus IIpod JICB,
noroBop Ne 5/CVY3-29 ot 01.01.2025 r. (neiicTByeT 6ECCPOUHO).

Kabunet 111 caMoCcTosSTE IbHON MOATOTOBKH 00yYaOIIUXCS

Kabunetr undopmatnku (KOMIBIOTEPHBINA Kiacc), yueOHas aynuropust No
309 (456313 Yenabunckas obaacTs, T. Muacc, yi. Kepuenckas, 1. 1).

OcHoBHOe o00OopyaoBaHME: ydeOHass MW CIENHUAIM3UPOBaHHAS MeOeb,
ydyeOHas J0cka, ydeOHO-HArjsiHble MOCOOMs, TUTakaThl, (GIUM-dyapT, pabdodyee
MECTO TIpemojaBareisi, 00OpPYJOBAaHHOE KOMITBIOTEPOM C BBIXOJIOM B CETh
WNuTepHeT; cTanmoHapHOE MYJIbTHMEAUMHOEC HWHTEPAKTUBHOE OOOpPYIOBAHUE:
MIPOEKTOP, IKPaH HACTCHHBIN, KOMIIBIOTEP, MOHUTOP, aKyCTHYECKasi CUCTEMA.

[Mporpammuoe obecnieuenue: OC Astra Linux pemus Opein, Bepcus siapa
5.15 (mumieH3us 6eccpouHas).

CIIC Koncynbrant bromxkernsle Opranuzanuu: Bepcus IIpod JICB,
noroBop Ne 5/CVY3-29 ot 01.01.2025 r. (meicTByeT OECCPOUHO).

HeorpanumveHHslii J0CTyn K 3JEKTPOHHO-OUOIMOTEYHBIM CHCTEMaM
(27IEKTPOHHBIM oubnnoTekam), K AIEKTPOHHOU MH(pOpMaIIMOHHO-
oOpa3zoBaTebHON Cpelie By3a; K COBPEMEHHBIM NpOoQecCHOHAIBHBIM 0a3zam
JAHHBIX U UHPOPMAIMOHHBIM CIIPABOYHBIM CHCTEMAaM.
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3.2. HudopmarnmonHoe odecrieueHue 00ydeHus
[lepeueHp pekOMeHAyeMbIX YyueOHBIX u3gaHui, HWHTepHeT-pecypcoB,
JOIIOJIHUTEIIBHOW JINTEPATYPBI:

OcHoBHas JuTEepaTypa:

1. JIyneiiko, T. I'. Xumus : yueOnux qis CIIO / T. T'. Jlyneiixo, O. B.
Hs6m0, E. A. PemiernukoBa. — CapartoB, Mocksa : [Ipodo6pazoBanue, Aii [1u
Ap Menua, 2020. — 308 ¢c. — ISBN 978-5- 4488-0433-5, 978-5-4497-0395-8.
— Texcer : anextponHbii // DaexTponHo-0nbMoTeunas cuctema IPR BOOKS
: [caiiT]. — URL: http://www.iprbookshop.ru/94217.html. — Pexwum nocryma:
JUTs aBTOpU3Hp. mosb3oBareneii. - DOI: https://doi.org/10.23682/94217

2. Xumus : y4yeOHUK JJIsl CpEeIHETo MpodecCHOHAIIBHOTO 00pa3oBaHUs /
10. A. JleGenes, I'. H. ®anee, A. M. I'ony6es, B. H. IllanoBain ; mox o6mieit
penakmuenn I'. H. ®daneeBa. — 2-¢ wu3m., mepepadb. m gon. — Mocksa :
NznatensctBo  HOpaiit, 2025. — 431 c¢. —  (IIpodeccuonanpHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : 3IeKTpOHHBIA //
O6pa3zoBaTenbHas maTdopma FOpaiit [caitT]. —
URL:

3. Xumusa. 3amayHWK :  y4eOHOe  mocobwe i1 CPEIHEro
npodeccronanpHoro obpaszoBanus / FO. A. JleGeneB [m nap.] ; mox oOmiei
penakmuenn I'. H. ®aneeBa. — Mocksa : M3marensctBo IOpaiit, 2024, —
236 c. — (Ilpodeccuonansuoe oopazoanue). — ISBN 978-5-9916-7786-8. —
Texct : asnextponnbiii // OOpa3oBarenbHas twiargopma FOpait [caliT]. —
URL:

JlonoTHUTEILHASL JTUTEPATYpa:
1. TIpecc, U. A. OcHoBbl 00mieit xumuu : ydeOHoe mocobue / U. A.
[Ipecc. — 4-e uzn. — Cankrt- IletepOypr : XUMU3JAT, 2020. — 352 ¢c. —

ISBN 078-5-93808-344-9. — TekcT : 21eKTpOHHBIH // DneKTpOHHO-
OnbIMOoTEYHAs CUCTEMa IPR BOOKS . [cauT]. —
URL: http://www.iprbookshop.ru/97819.ntml.  — Pexum gocrtyma: s

apropusup. [lonp3oBareneit
2. Andunorenona, M. B. Xumus : yueOHUK U MPAKTUKYM JJI CPEIHETO
npodeccruoHanbHoro  oopasoBanms / WM. B. AndunorenoBa, A. B. baOkos,

B. A. TlonkoB. — 2-e¢ u3a., ucnp. u aon. — Mocksa : M3gatensctBo FOpaiir,
2025. — 291 c¢. — (IIpodeccuonambuoe obpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct : smekTpoHHbIt // OOpazoBarenbHas maaTdopma HOpaiit
[caitT]. — URL.:
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HNuTepueT-pecypcsl:
1. www.fcior.edu.ru (DenepanbHBINA IIEHTP WH(OPMAITMOHHO-
o0pa3oBaTeabHBIX PECYPCOB).
2.  wwww.dic.academic.ru (Axagemuk. Cj0Bapu U SHIIUKIONCINHN).
3. www.booksgid.com (Books Gid. DnexTpoHHas OMOIMOTEKA).
4. www.globalteka.ru (I'mobGanteka. I'nmoGanbHas OHONIMOTEKA HAYYHBIX

pecypcoB).
5. www.window.edu.ru (EmuHoe OKHO jocTyma K 00pa30BaTeIbHBIM

pecypcam).

6. www.st-books.ru (JIyurmast yueOHas mutepaTypa).

7. www.school.edu.ru (Poccuiickuii o0pa3oBaTeIbHBIH MOpTaJl.
JIOCTYITHOCTb, KauecTBO, 3(h(HEKTUBHOCTS ).

8.  www.ru/book (DnekTpoHnas GMOIMOTEYHAS CUCTEMA).

9. www.school-collection.edu.ru (Eaunas  kommekiuss  HHQPOBBIX
00pa30BaTeIBLHBIX PECYPCOB).

10. www.yos.ru/natural-sciences/html (ectecTBeHHO-HAYUYHBIH KYpPHAT IS
mononexu «I1yTe B HayKy»

3.3. VYcnoBus peanmuzanuu paboyeil mporpamMmbl i WHBAJIUIOB W JIUI] C
OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3I0POBbSI

OOyueHWe WHBAJIUAOB M JHUI[ C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH
3I0POBBSI OPTAaHM30BAHO COBMECTHO C JIPYTUMHU 00YUaIOIIMMHUCH.

Jlns ocBOGHMsSI JTUCHMIUIMHBI B (oHAE OMOJIMOTEKHM M DJICKTPOHHO-
OMOJIMOTEUHBIX CHUCTEMaxX HMEETCS OCHOBHAas W JIOMOJHHUTCIIbHAS ydeOHas
JUTEpaTypa B BUJE MICKTPOHHBIX JTOKYMEHTOB.

B JeKUIMOHHBIX ayauTOpPHUSAX OOOpPYIAOBaHBI CIICIIHATBHBIE MeECTa C
BO3MOKHOCTBIO Pa3MEIICHHUSI CTYJCHTOB Ha KPECJe-KOIACKE M MOAKIIOUYCHUS K
AICKTPUUYCCKON CETH TEXHUYECCKUX CPEICTB OOyUCHHS.

I[Ipu mnpoBeacHUH TPOLEAYPHl OICHHBAHHS PE3yJbTaTOB OOYYCHHS
WHBAIMJIOB W  JMI] C  OTPAaHUYCHHBIMH  BO3MOXXHOCTSIMH  3JJ0POBBS
peayCcMaTPUBACTCS MCIOJB30BAaHUE TEXHUYCCKUX CPEJACTB, HEOOXOAUMBIX UM B
CBSI3U C MX MHIUBUIYAIBHBIMU OCOOCHHOCTSAMHM. JlaHHBIC TEXHUYECKHE CPE/ICTBA
MOT'YT OBITH TIPEJACTaBICHBI PernoHalbHBIM y4eOHO-HAYYHBIM IIEHTPOM
MHKJII03UBHOTO 0O0pa3zoBanus Yenl'V.
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B cnywae peanuzanuu JUCUMILIMHBI C HMCHOJIB30BAHUEM HIIEKTPOHHOIO
oOydeHHMs, JUCTAaHUMOHHBIX  OOpa30BaTENbHBIX  TEXHOJIOTMH  oOOLIeHuE
oOy4aromuxcs U MpenoaaBaTelis OCYIIECTBISIETCS B PEXKUME PeaJbHOTO BPEMEHU
OHJIAMH-TIeKIMU (BeOMHAphI), YaThl, BHUICOKOHPEPECHIIMH HWIU OTI0XKEHHOTO
BpeMenn (Moodle, ¢opymbl, »dIEKTpOHHAs TMOYTa, COIHAIBHBIE CETH,
MECCEHIKEPHI ).

Bonpiyto yacte BpeMeHH 00ydyaroluecs CaMOCTOSITENIbHO paboTaloT C
yuyeOHO-MeToanYecknMu ~ MaTepuanamu. CTyIeHTBI HUMEIOT  BO3MOXHOCTH
KOHCYJIbTHPOBATHCSI C TpPENoJaBaTesieM 1O BCEM BOIMPOCaM, BO3HUKAIOIIUM B
XOJIE CaMOCTOSITeNIbHOU paboThl mocpeacTBoM Moodle, popymoB, aeKTpOHHOMN
TIOYTHI, COITUANBHBIX CETEH, MECCEHKEPOB.

Hoctyn oOy4arommxcsi K y4eOHBIM pecypcaM B PEeXHME OTIIOKEHHOTO
BPEMEHH, CAMOCTOATEIBHON pabOThl OCYLIECTBIISETCS UYEpe3 CETh MHTEPHET B
yJ10OHOM 7151 HETO MECTEe, BpEMEHU U TEMIIE.

4. KOHTPOJIb U OlIEHKA Pe3yJIbTATOB OCBOCHUS IMCUMIIJIMHBI

KoHTpoJb 1 OIIeHKa Pe3yJIbTaTOB OCBOCHHS yUECOHOW UCITUTUIAHEI
OCYIIIECTBJISICTCSI  TperojaBareieM B TpoIecce  MPOBEACHHS
NPaKTUYECKUX 3aHiATHH, AudQepeHImpoBaHHOTO 3a4eTa, a TakKe
BBITIOJTHEHUSI OOYYAIOMIMMHUCS WHIWBHUIYaJbHBIX 3aJaHUi, IMPOEKTOB,
UCCIIEIOBAHUM.

@opMBbI U METOIbI KOHTPOJISI M OLIEHKH PE3YJIHTATOB OOyUCHHUS:

Tekymuil KOHTPOJIb: TECTUPOBAHHUE, KOHCIIEKTUPOBAHUE, OTYETHI
MO MPAKTUYECKUM 3aAHSATHUSM.

[TpoMexyTOUHBINA KOHTPOIIB: AU(HEPSHITMPOBAHHBIN 3aUET.

[Ipy HEOOXOAMMOCTH WHBAJIUIAM M JIMIAM C OrPaHUYCHHBIMU
BO3MOKHOCTSIMH 3JI0POBbS MPEIOCTABIISIETCS TOMOJIHUTEIILHOE BPEMS TSI
MOJITOTOBKH OTBETA BO BPEMS MPOMEKYTOUHOTO KOHTPOJIS.
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Ilepsslii sx3eMILLIp

‘ KOS Ne

KoHTpoJIb 1 O1leHKa pPe3y/JIbTATOB OCBOEHMSI
001meo0pa3oBaTe/JIbHOM IMCHMIINHBI PACKPBLIBAKOTCS Yepe3

AUCUMILNIMHAPHBIC Pe3yJbTaThl, HANPABJICHHbIC HA
(popmupoBaHue 00IIMX U MPO(PECCHOHATBHBIX
KOMIIETCHIIMH 0 pa3esiaM U TeMaM COJepPKAHUsA Y4eOHOro

marepuaJa.

Kox u HamMeHOBaHuUe
¢dopMupyemMbIX KOMIIETEHIIH

Pasznen/Tema

THun oeHoOYHBIX
MeponpUsTHI

OK 01. BriOupatrh cmocoObl pemeHus
3a/1a4 mpodheccHoHATLHOM

JACATCIBbHOCTHU IMPUMCHHUTEIILHO K
Pa3IMYHBIM KOHTCKCTaM

Pasnen 1. Temsr 1.1,
1.2

Paszmen 2. Temsr 2.1,
2.2
Pasnen 3. Temsr 3.1.,
3.2.,33

Pasnen 4. Temsr 4.1.,
4.2.,4.3
Pasnen 5. Temsr 5.1

Pasnen 6. Tems! 6.1, 6.2
Pasnen 7. Temsr 7.1

OK 02. Ucnoab3oBath

COBPEMEHHBIE CpE/ICTBA MOUCKA, aHAJIM3a
Y UHTEpIIpeTaluu nHhopMaluu u
uH(OpPMALIMOHHBIE  TEXHOJIOTUU IS
BBITIOJIHEHUS 33/1a4 MpodecCcroHaNbHON
JeSITebHOCTH

Pasnen 1. Temsr 1.2

Pasznen 3. Temsr 3.1.,
3.2,33

Pasnen 4. Temsr 4.2.,
4.3

Pasnen 5. Temsr 5.1

Pasnen 6. Temn! 6.1.,
6.2.

Pasnen 7. Temnr 7.1.

OK 04. O dexTrBHO
B3aMMOJICWCTBOBaTh U paboTaTh B
KOJJIEKTUBE U KOMaH/Ie

Paznen 2. Temer 2.2.
Paznen 3. Temsr 3.3

Pasgen 4. Temsr 4.2.,
43.
Pasgen 6. Temsr 6.2.

Paznen 7. Temsr 7.1

- YCTHBIHN 0IIPOC;
- (ppoHTANBHBIH OMpOC;

OIICHKAa KO HTpOJ'II)HI)IX
paboT;

HaOJIOeHWe 3a XOJIOM
BBITIOJTHEHUS

71a00paTOPHBIX paboT;
OIICHKA  BBIMTOJHECHUS
1a00paTOPHBIX padoT;
OIICHKa  TPaKTUYECKUX
pabot (pemenus
Ka4eCTBCHHBIX,

pacueTHbIX,
npodeccuoHaIbHO
OpPUEHTHPOBAHHBIX 33]1a4);
OLICHKa  TECTOBBIX
3aJIaHuM;
HaOJIIOIeHUE 3a
X0JI0M
BBITIOJTHEHUS
WHUBUTyaNlb
HBIX MPOEKTOB U
OIICHKA
BBITIOJTHEHHBIX
MIPOEKTOB;
- HaONIOJIeHWe W OIEHKa
pelieHus Keic-3a/1ay;
- HaONIOJIeHWe W OIEHKa
JIeJI0OBOM UI'PBI;
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OK 07. ConeiicTBOBaThH - muddepeHnpoBaHHBIN

3a4€T

Paznen 6. Temsr 6.1
COXPAHEHUIO OKpYyKaroleu cpenbl,| Pazmen 7. Temsr 7.1
peCypcoCcOepeKeHUI0, TPUMEHSATh 3HAHUS
00 W3MEHeHWH  KJIMMara, MPUHLHUIIBI
OepeXJIMBOr0 MPOM3BOJACTBA, 3(P(HEKTUBHO
JENCTBOBATH B UPE3BBIYANHBIX CUTYALUAX
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