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PabGouass mporpamMma AHCHMIUIMHBI PAacCMOTpPEHa Ha YUYEHOM COBETE
Mmuacckoro ¢punuana ®I'BOY BO «Uenl'Y» u pexomeHnoBaHa K yTBEP>KICHHIO

(mpoToxkon 3acenanus Ne 9 ot 11 mapta 2026 rona).

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

Pabouast nporpamMmma yueOHOI NUCIMIUIMHBI COCTABIIEHA B COOTBETCTBUU C
NpUMEpPHOM  mporpaMMoi  0011eoOpa3oBaTeIbHOM  yu4eOHOW  TUCIMILIMHBI
«Xumus» Ui npodecCuoHaNbHBIX 00pa30oBaTEIbHBIX OpraHu3auuid (IPOTOKOJ
No 3 ot 21 uronst 2015 r., per. Homep peneH3uu 382, ot 23 urons 2015 r. DI'AY
«®UPOy»), ¢ yTouHeHHUIMH, 0J00peHHbIMU HaydyHO-METOAMYECKHMM COBETOM
[lentpa npodeccuonanbHOro oOpazoBaHusi M cuctem kBanudukanuii OI'AY
«DUPOy» IpoTtokon Ne 3 ot 25 mas 2017 r.
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1. IlacnopT mporpaMmsl y4e0HOI TUCHUTIHHBI

1.1. OO6nacTh NPUMEHEHUS IPOTPAMMBI

PabGouas mporpamma yueoHoit nucuumuinael OY/1B.07 Xumus sBusiercs
YacThI0O OCHOBHOM MNpo(ecCHOHAIBHONW 00pa30BaTeIbHOM MPOrpaMMbl B
cootBercTBHM ¢ PI'OC nmo cnenmansHocTr CIIO 40.02.02 IIpaBooxpaHuTenbHas
NEATEIBHOCTD.

1.2. MecTo IUCHUIUIMHBI B CTPYKTYpPE MPOTrPaMMbl TIOJTOTOBKH CIEIIHAINCTOB
CPEIHEro 3BEHA

JlucuurinHa sABisieTCs 00sI3aTeNIbHOM M BXOJUT 0O0IIe00pa3oBaTeIbHbII
UK.

1.3. Ienum m 3amaym OCBOCHHS yU4COHOW TUCIUTUIMHBI

CopepxaHre TpOTpaMMBbl HANpPaBICHO Ha CICAYIONIME IEIA OCBOCHUS
y4eOHOM TUCIIUTIINHBI:

- (¢opmupoBaHue y OOy4yarolUXCs YMEHHS OLEHUBATh 3HAYMMOCTh
XUMHUYECKOTO 3HAHMS JIJIS1 KAKJIOTO YEJIOBEKa,

- (dopMupoBaHHE y 00YYarOIIMXCS LEIOCTHOIO MPEICTaBICHHUS O MUPE U
pOJIM XMMHMHM B CO3JaHUU COBPEMEHHOM €CTECTBEHHOHAYYHOU KAapTHHBI MHpA;
YMEHHSI OOBSICHATH OOBEKTHI M MPOLECCHl OKPYXKAIOUIEH J1eHCTBUTEIBHOCTH:
MIPUPOJHOM, COLIMATBHOU, KYJIbTYPHOU, TEXHUYECKOU CPEIbl, — HUCHOJb3YS IJIs
3TOr0 XUMHUYECKHE 3HAHUS;

- pa3BuTHEe y OOydYarouuxcsi yMEHUM pasznnyaTh (PakThl W OLEHKH,
CpPaBHUBATH OLIEHOYHBIEBBIBObI, BUJIETh UX CBSI3b C KPUTEPUSIMH OLICHOK U CBA3b
KPUTEPUEB C OIpPEACIICHHOM CHUCTEMOW IeHHOCTel, (GOpMyIUpoBaTh U
000CHOBBIBaTh COOCTBEHHYIO MO3UIIUIO;

- MpuoOpeTeHrne OO0YYaOIIUMHUCS OIMbITa Pa3HOOOpPA3HOM AESITEIBHOCTH,
MO3HAHUA W CAMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, MMEIOLIUX YHUBEPCAIbHOE
3HAYeHHWE IS Pa3IMYHbIX BHUJIOB JEATEIHHOCTH (HABBIKOB PEIICHHUS MPOOIIEM,
OPUHATUS ~ pPEIIeHWH, TOWCKa, aHaiam3a W 00paboTku  WH(POpPMAIINH,
KOMMYHUKATUBHBIX  HAaBBIKOB, HAaBBIKOB  HW3MEPEHUH, COTPYJAHUYECTBA,
0e301acHOro 0OpaIeH sl ¢ BEUIECTBAMH B IIOBCETHEBHOW KU3HU).
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OcBoenue coaepkaHus y4eOHOW AMCIMIUIMHBI 00CCTICUMBACT JOCTHKEHUE
CTYJIEHTaMHU CJIEAYIOIIUX PE3yJIbTaTOB:

JIUYHOCHHbBIX .

— YYyBCTBO TOPJOCTM U YB&KEHHUA K HCTOPUU U JOCTHXKEHUSAM
OTEYECTBCHHOM XWUMHUYECKOM HAyKH; XHMHYECKHM TIPAMOTHOE IIOBEJACHUE B
pO(EeCCUOHATIBEHON AESITENBHOCTH U B OBITY NpPHU OOpaIlleHHMH C XUMUYECKHUMH
BELIECTBAMH, MaTEpPHAJIaMH U ITPOLIECCAMU;

— TOTOBHOCTb K TMPOJOJKEHUIO OOpa3oBaHMs U  TOBBIIICHUS
KBAIM(PUKAUU B U30paHHOU MpodheCcCHOHANTBHON JIEATETLHOCTH U 00bEKTUBHOE
OCO3HAHUE POJIM XUMUYECKUX KOMIIETEHIIUNA B 3TOM;

— YMEHHE HCTOJIb30BATh JOCTUKEHUS COBPEMEHHON XMMUYECKOW HAYKH U
XUMUYECKUX TEXHOJOTUH JJIg TOBBIIIEHUS COOCTBEHHOTO HWHTEILIEKTYalbHOTO
pa3BUTHS B BHIOpaHHON TTPO(ECCHOHATBLHOM eI TEIbHOCTH;

MemanpeomMemHblx:
— HWCIIOJIb30BAaHME PA3JIMYHBIX BHUJIOB IO3HABATEIBHOW JEATEIBHOCTH U
OCHOBHBIX VMHTEJUICKTYaJIbHbIX onepauun (IOCTaHOBKH 3a7a4H,

dbopMyIMpOBaHUS THUIIOTE3, aHalM3a W CHHTE3a, CpaBHEHUsS, O0O0OOIICHHUS,
CUCTEMATHU3allMM, BBIABJICHUS TMPUYUHHO-CICICTBEHHBIX  CBSI3€M, TIOMCKa
aHajoroB, (opMyIHMpOBaHUS BBIBOAOB) ISl PEIICHUS TOCTABICHHOW 3a1adM,
NPUMEHEHUE OCHOBHBIX METOJOB  TO3HAHWS (HAOMIOACHUS, HAYIHOTO
DKCIIEPUMEHTA) IS W3YyYCHHsI PA3IMYHBIX CTOPOH XUMHUYECKUX OOBEKTOB H
MPOIIECCOB, C KOTOPHIMH BO3HHUKACT HEOOXOJUMOCTh CTAJIKUBATHCS B
npodeccuoHanbHOM cdepe;

— WCIOJIb30BAaHUE PA3IMYHBIX HCTOYHUKOB IS TOJYYCHHUS XUMUYECKON
nH(OpMAIUU, YMEHUE OIEHUTh €€ JOCTOBEPHOCTH ISl JOCTHKCHUS XOPOIIUX
pe3yJbTaToB B podeccuoHanbHou chepe;

npeomMemHuix:

— chOpPMUPOBAHHOCTh MPEJICTABICHUNA O MECT€ XUMHUU B COBPEMEHHOMU
HAay4YHOW KapTHUHE MUpa; TOHUMAHUE POJIM XUMHUHU B ((OPMUPOBAHUU KPYTO30pa U
(GYHKIIMOHATBLHOM TPaMOTHOCTHU YeJIOBEKA JIJIs pelIeHUs] MPAKTUYECKUX 3a/1a4;

— BJIAJICHUE OCHOBONOJIATAIOIIMMU XUMHUYECKUMU ITOHATUSMH, TEOPUIMH,
3aKOHAMM ¥  3aKOHOMEPHOCTSMM; YBEPEHHOE IIOJIb30BAHME XUMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;
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— BJIQJICHHEC OCHOBHBIMH METOJAaMH HAayYHOTO TO3HAHHS, UCIOJIb3YEMbIMH
B XMMHUU: HaOJIOJCHUEM, OMHMCAHUEM, W3MEPCHHUEM, SKCIIEPUMEHTOM; YMCHHE
o0pabaTwIBaTh,

O0OBSACHATH PE3YJIbTaTbl IIPOBCACHHBIX OIIBITOB W [OCJI4aTb BBIBOIHBI,
TOTOBHOCTh ¥ CIIOCOOHOCTH INpUMCHATb MCETOIbI IIO3HAHWA IIpU PCUHICHUU
IMPAKTHYCCKUX 3aJ1aY;

- C(bOpMI/IpOBaHHOCTB YMCHHUA JOaBaTb KOJIHWYCCTBCHHBIC OLICHKH H
IMPOU3BOAUTE PACUYCTBI ITOXHUMHUYCCKHUM (bOpMYHaM U YPAaBHCHHAM,

— BJIAACHHUC IIpaBHUJIaMHU TCXHUKHU 0e30IMacHOCTH IIprU  HCIIOJIb30BAHUHN
XUMHUYCCKHUX BCIHICCTB,

— c(OopMUPOBAHHOCTh COOCTBEHHON MO3MIMU 1O OTHOLICHHUIO K
XUMUYECKON MH(POPMALIMH,TOTYYaEMON U3 Pa3HbIX HCTOYHUKOB.

B pe3ynbpTaTe 0CBOCHUS AUCIUIUIMHBI O0yYarOIIHIACS TOJKEH YMeTh:

— Ha3bIBATh: U3YUYCHHBIE BEIIECTBA 110 TPUBUAIBHON WIJIM MEXIYHAPOIHOMN
HOMEHKIIATYpE;

— ONpeAeJsATb: BAJICHTHOCTb U CTENEHb OKHUCIEHHUS XHMHMYECKHUX
DJIEMEHTOB, THUIl XHUMHWYECKOW CBSI3M B COEAUHEHHUSX, 3apsj] WOHA, XapakTep
cpeapl B BOIHBIX PACTBOPAaX HEOPraHUYECKUX M OPraHUYECKUX COECIUHEHHH,
OKHUCJIUTEIb U BOCCTAHOBUTEIND, NMPUHAJICKHOCTh BEIIECTB K Pa3HbIM Kiaccam
HEOPTaHUYECKUX U OPTaHUYECKUX COCTUHEHUN;

— XapaKTepu30BaTh: JJIEMEHTBl MajblX MEPUOLOB IO UX IOJIOKECHUIO B
[Tepuomuueckoii cucreme J[.MI. MenneneeBa; oOIHe XWMHUUYECKHE CBOWCTBA
METAJIJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPraHUYECKUX U OPraHUYECKUX
COCIMHEHUN; CTPOCHUE U XMMHUYECKHE CBOWCTBA M3YyYECHHBIX HEOPIaHUYECKHUX U
OPraHUYECKUX COCAUHECHUN;

— 00BAICHATB: 3aBUCUMOCTh CBOMCTB BELIECTB OT UX COCTaBa U CTPOCHUS,
NPUPOly XHUMHUYECKOW CBSI3M (MOHHOM KOBAJCHTHOM, METAJIMYECKOU U
BOJOPOJIHOM), 3aBHUCHUMOCTb CKOPOCTM XHUMHUYECKOM pEaklUuu M TOJOXKEHHE
XUMHUYECKOTO PABHOBECHS OT Pa3IMYHBIX (haKTOPOB;

— BBIIOJHATh XHMHMYECKHH  JKCIEPUMMEHT: [0  PaClO3HABAHUIO
BAXKHEUIIINX HEOPTAaHUYECKUX U OPTAHUYECKUX COCIMHEHNU;

— MPOBOAUTH: CAMOCTOSTENIbHBIA TMOUCK XWMHUYECKOW HHOpMaALUU C
UCIIOJIb30BAaHUEM  PA3JIUYHBIX HMCTOYHUKOB (HAYyYHO-TIOMYJSIPHBIX H3JaHUM,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  HMHTepHeTa);  HMCHOJb30BaTh
KOMITBIOTEPHBIE ~TEXHOJOTUM i1 O00padOTKM M mepefayd XUMHUYECKOH
uH(OpMAIUU U €€ MPEJCTABICHUS B Pa3IU4HbIX (OpMaXx;

— CBSI3BIBAThb: U3YYCHHBIM MaTepuan co CBoed MnpodeccuoHaNbHOU
JEATEIbHOCTBIO;
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— pellaTh: pacueTHBIC 337]a4i 0 XUMUIECKUM (popMysIaM U ypaBHEHUSAM;

— MCIOJIb30BATH NMPUOOpPETEHHbIE 3HAHUS U YMEHHSI B NMPAKTHYECKOM
AeATeJHLHOCTH NIIOBCEIHEBHOM KU3HU:

— 11 OOBACHEHUS XMMMUYECKHUX SIBJICHHM, MPOUCXOJAIIMX B IMPHUPOAE,
OBITY M Ha POU3BOJICTBE;

— OTpeIeTICHUST BO3MOXKHOCTH TPOTEKAHMSI XUMUYCCKUX TPEBpAICHUN B
Pa3IMYHBIXYCIOBUSIX U OLICHKU UX MOCIEACTBUM;

— DKOJIOTHYECKHU IPAMOTHOTO TIOBEICHHS B OKPYKAIOIIEH cpere;

— OIICHKW BJMSHUS XHMHYECKOTO 3arps3HCHHUS OKPYXKAIOMIEH Cpeabl

Ha OpraHU3MUeJIOBEKa U APYTHE KUBbIC OPTraHU3MBbI;

— Oe3omacHOro oOpalieHus ¢ TOPIOUYUMHU U TOKCUYHBIMU BEIIECTBAMU U
71a00paTOPHBIMOOOPYAOBAHUEM;

— MIPUTOTOBJICHUSI PACTBOPOB 3aJaHHOM KOHIIEHTpAlUU B OBITY M Ha
TIPOU3BO/ICTBE;

— KpUTUYECKOW OIEHKH JIOCTOBEPHOCTH XHMHYECKOH wuH(Mopmamnmw,
MOCTYTIAOIICH N3Pa3HBIX UCTOUHUKOB.

B pesynbrare OCBOCHUS NUCHMIUIMHBI OOYYaOIMIUNUCS JOJDKEH 3HATh/
MOHUMATh:

— BaKHellIne XUMUYeCKHe TMOHATHS: BEIISCTBO, XUMHYCCKUI DIIEMCHT,
aTOM, MOJIEKYJia, OTHOCHUTEJIbHBbICE aTOMHAas U MOJICKYJSIpHAsT MAacChl, WOH,
QUTOTPONHUSI,  MU30TOMbI, XHUMHYECKass  CBSI3b,  DIJIEKTPOOTPUIIATEIHLHOCTD,
BAJICHTHOCTh, CTENEHb OKUCIICHMS, MOJIb, MOJISIpHAs Macca, MOJIIPHbIA 00beM
razo00pa3HbIX BEIIECTB, BEIIECTBA MOJEKYISIPHOTO U  HEMOJICKYJISIPHOTO
CTPOEHHUS, PACTBOPBI, DJIEKTPOJUT U  HEIICKTPOJIHUT, DJICKTPOIUTHUYECKAS
JUCCOIIMAITNS, OKUCIIUTENb U BOCCTAHOBHUTEINb, OKMCJIEHHE M BOCCTAHOBIICHUE,
TeIioBOM 3 (EeKT peakiuu, CKOPOCTh XUMHUUYECKOM peakiuu, KaTallus,
XUMUYECKOE PaBHOBECHE, YIJICPOIHBIN CKeJeT, (yHKIMOHAIbHAS TPYIIa,
U30MEpHsi, TOMOJIOTHS;

— OCHOBHbIE 3aKOHBI XMMHM: COXPAHEHHUS MAacCChl BEIIECTB, MOCTOSHCTBA
cocraBaseuiecTs, [lepuoguueckuit 3akon {.11. Mennaeneena;

— OCHOBHbIE TEOPHMH XHMHH: XHMHYCCKOW CBSI3H, JJICKTPOIUTHYCCKOM
JIMCCOIUAIINH, CTPOSHUS OPTaHUYECKUX U HEOPTaHUYECKUX COCTUHECHUI;

— Ba)KHeHIMe BellecTBA M MAaTEePUHAJbI: BAKHEUIINE METAUIBI U
CIUUIaBBI; CEpHasi, COJIsSIHAs, a30THAash M YKCYCHas KHCJIOThI, OJaropojaHbie Tashl,
BOJIOPO/I, KUCJIOPOJ, TaJIOT€HbI, IIEJIOYHbIE METaJUIbl; OCHOBHBIC, KUCIOTHBIE U
aMm(pOTepHBIC OKCHIBl M THAPOKCHUJBI, IEJTOYU, YTJICKUCIBIA M yrapHBIM Ta3bl,
CEpHHCTHIN Ta3, aMMHAK, BOJIa, IPUPOIHBIN Ta3, METaH, dTaH, STUJICH, allCTUJICH,
XJIOpUJ HaTpusi, KapOOHAT W THAPOKapOOHAT HaATpus, KapOboHaT u docdar
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Kamblus, OEH30JI, METAaHOJ U JTaHOJ, CJOXKHBIE JQUPHI, KUPBI, MbLIA,
MOHOcaxapu bl (TII0K03a), AUcaxapuibl (caxapo3sa), mojaucaxapuabl (Kpaxman U
IEJUTI0JI03a), aHWJIMH, AMUHOKHUCIIOTHI, OCTTKH, UCKYCCTBEHHBIC U CHHTCTHUYCCKHC
BOJIOKHA, KayJyKH, MJIAaCTMACCHI.

JucuuminuHa crnocoOcTByeT popmupoBanuio oommx kommereHui (OK):

OK Ol. BeiOupars cmnocoObl pemieHds 3aaad  npodeccHoHaIbHOM
NEeATEIbHOCTH PUMEHUTEIBHO K PA3JIMYHBIM KOHTEKCTAM.

OK 02. Hcnosmp30BaTh COBPEMEHHBIE CPEACTBA IIOMCKA, AHAINA3 W
UHTEpHpeTauud uHGOpMauu W HMHPOPMALMOHHBIE  TEXHOJIOTMH IS
BBINIOJIHEHHUS 33a4 MPOPECCUOHAIBHON AESTENbHOCTH.

OK 04. DddexkTuBHO B3aUMOJEHCTBOBaTh U PabOTaTh B KOJUICKTUBE H
KOMAaHJIE.

OK 07. CopxeilcTBOBaTh  COXPAaHEHUIO  OKpYXKAlOled  Cpenpl,
pecypcocOepeKeHII0, TPUMEHATh 3HaHUs 00 M3MEHEHUU KIIMMaTa, HMPUHIUIIBI
OepeXJIMBOTO TMPOU3BOJACTBA, S(PPEKTUBHO JEHUCTBOBATh B UpPE3BbIUANHBIX
CUTyalUsX.

1.4. PeKOMeH,}IyGMOC KOJIMYCCTBO 4aCOB HAa OCBOCHHC IIPOrpaMMbI JUCIHUILIINHBI:

MaKCUMaJIbHOU y4eOHOM Harpy3ku obyuatomierocs — 106 gaca, B TOM 4ucie:
00s13aTeIbHON ayTUTOPHON yueOHOU Harpy3Ku oOydJaromierocs — /2 yaca,
camocTosATeNbHas padora obyyatomierocs — 34 yaca.

2. CTpyKTYypa U cojiep:kaHue y4eOHOoi JUCHUILTHHBI

2.1. OO0BeM yueOHOW AMCIUIIMHBI U BUABI yueOHOU paboThl (o4yHas dopma

oOyueHus)
Buj yueOHoit padoThl O0bem yacoB

MakcumasnbHas yyeOHasi Harpy3Ka (Bcero) 106
Oos3aTesqibHAsI ayAUTOPHAsi ydeOHasi HATPYy3Ka (Bcero) 72
B TOM YHCJIE:

Teopernueckue 3aHATH 58
[TpakTHUeckue 3aHATHS 14
CamocrosiTeibHas padoTa o0y4aromerocsi (Bcero) 34
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cTp. 9 IlepBslii 3x3eMILIAP ‘

KOITUA Ne

HpOMe)KyTO‘lHaH arrecrauus

JuddepeHupoBaHHbII
3a4yer (2 cemectp)

2.3. Temaruueckuii 1jaaH U coAep)kaHue yueOHON JUCIUIUIUHBI (o4Has hopma
oOy4eHwUs)
HanveHoBaHMe Coaepxxanue yueOHOro MaTepuasa, JadopaTropHbie 1 OGbem | Yposenn
NpaKTHYecKue padoThl, CAMOCTOSATE/IbHasi padoTa
pa3iesioB U TeM YacoB | YCBOEHHUs
o0yyarommxcs
1 2 3 4
BBenenue Conep:xanue yueOHOro MaTepuasa 2
Hayunbie  MeTonpl  mMO3HaBaHHWS  BEUIECTB U 1 1
XUMHUYECKUX SIBJICHUH. Pollb SKCIieprMeHnTa u TeOpHH B
XUMHUHU. MoIeTMpoBaHUEXUMUYECKUX NTPOLIECCOB
PA3JIEJ 1. OBIIAS 1 HEOPTAHUYECKAAXUMMUAS 18
Conep:xanue yueOHOTro MaTepuasa 6
OcHOBHBIC MOHATHA XHMHH. BemecTtBo. AToM. 1 1
Monekyna. XHUMHYECKHH DJEMEHT. AJUIOTPONHUS.
IIpocteie n cnoxHble BemiecTBa. KauecTBEeHHBIH U
KOJINYECTBEHHBII COCTaB BEHIECTB. XUMHUYECKHE
3HaKU ¥ GOPMYJIBL.
Tema 1.1. OTHOocuTENbHBIE aTOMHAs U MOJIEKYJISIpPHAs Macchl.
OCHOBHEI® KommuecTBo BemiecTsa.
TOHSITHSI 1 OcHoBHBIE 3aKOHbI XUMHH. CTEXHOMETPHSI.
3AKOHBI XHMUH 3aKOH  COXpaHEHHS  MacChl  BEIECTB. 3a1<0z{
IIOCTOSIHCTBA ~ COCTaBa  BELIECTB  MOJIEKYJISIPHOM
CTPYKTYpBI. 3aKOH ABOTaJpo U CIEACTBHS U3 HETO.
IIpakTnyeckoe 3ansitue 2
PacuerHble 3amaun Ha HaxOXXIEHUE
OTHOCHUTENIBHOM MOJIEKYJIIPHOW MacChl,
ONpPEACIICHUE MaCCOBOM JIOJM XUMHUYECKHUX
3JIEMEHTOB B CJII0’KHOM BEIIIECTBE.
Conep:xanue y4eOHOIr0 MaTepuaja 4
Tema 1.2. Mepuoanuecknii 3axkon .M. Mengeneena. 2 1
Hepuognveckuit | Orkpritne .M. MenneneessiM Ileproguyeckoro
3aKOH U 3akoHa. [lepuoanueckuii 3akoH B (QOpPMYIHUPOBKE
Ilepnoauyeckast | T11. Menzeneesa. [lepuonnueckass  Tabnuia
cucrema XUMHUUYECKUX JJIEMEHTOB - rpaduueckoe
XHMHIECKHX oToOpakeHHe MNEepUoIUYecKoro 3akoHa. CTpyKTypa
anemenToB JLU. | mepuonmdeckoit Tabmuupr: meproasl (Manble n
Menneneesa u 00JbI1IKE), TPYNIHI (TJIaBHAS U TOO0YHAs).
CTpo€HHE aTOMaA Crpoenne atoma u nepuoguydeckuii 3axon JI.1.
MenpgeneeBa. AToM — cloxHas uactuama. Aapo
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‘ ctp. 10 ‘ IlepBslii 3x3eMILIAP

KOITUA Ne

(IpOTOHBI ¥ HEUTPOHBI) W 3JEKTPOHHAS 000JIOYKA.
N3ortonbl. CTpoeHue 3MEeKTPOHHBIX 000JI04€K aTOMOB
9JIEMEHTOB ~ MaibIX  mepuofoB.  OcoOeHHOCTH
CTPOEHHS SJIEKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB
OoNbIIMX TEpuoNOB  (NMEPEXOAHBIX  HJIEMEHTOB).
IToustue 06 opbutamsax. S-, p- u d-OpOuramu.
DJNEeKTpOHHBIE KOH(UTYpallMu aTOMOB XHUMHUYECKUX
3JIEMEHTOB. CoBpemeHHast dbopmynrpoBKa
MEPUOJUYECKOI0 3aKOHA. 3HAUEHUE NEPUOANUYECKOTO
3aKOHa U TMEPHOJUYECKONH CHUCTEMBbl XHUMHUYECKUX
anemenToB .M. MenpaeneeBa i pa3sBUTHS HAyKU
Y TIOHUMaHUS XUMUYECKOU KapTUHBI MUpa.

Tema 1.3.
Crpoenue
BEIIECTBA

IIpakTH4yeckoe 3aHsiTue 2
Beluucnenue MOJSIDHOM MacChl  BELIECTB IO
XUMHYecKUM (opmyniaM. PacueTsl ¢ HCIONb30BaHHEM
MOHATUN  «KOJIMYECTBO  BEUIECTBA»,  «MOJIIpHAs
Macca», «MOJISIPHBI 00BEM Ta30B», «IIOCTOSHHAS
ABoragpoy.
Conep:xanue yueOHOro MaTepuasa 4
HNonnasn xumMmuyeckass cBA3b. KaTHOHEIL, wux 4

O6pa30BaHI/IC U3 aTOMOB B PE3YyJIbTATC IIpoLecca
OKHCJICHHUA. AHI/IOHI)I, nux 06pa3013aH1/Ie n3 aToOMOB B
pe3yibTarte Imponecca BOCCTAHOBIICHUS. Honnas
CBsA3b, KaK CBA3b MCXKAY KaTUOHAMHW MU aHWOHAMU 3a

cuer ANEKTPOCTATUYECKOTO MPUTSHKEHUS.
Knaccudukanys MOHOB: MO COCTaBy, 3HAKYy 3apsja,
HaJTHYHUIO TUAPATHOU 000JI0UKH. HNonubie

KpucTtannuueckue pemerkd. CBOHCTBa BEIIECTB C
WOHHBIM TUIIOM KPUCTATTIMYECKON PEIIETKH.

KoBasienTHasi xuMu4eckasi cBsi3b. MexaHu3M
o0Opa3oBaHHUs KOBAJICHTHOW cCBsi3u (OOMEHHBI U
JIOHOPHO-AKIENITOPHBIN).  DIEKTPOOTPHUIIATEIIBHOCTb.
KoBasieHTHbIE TIONSIpHAass U HEMOJIsIpHAs  CBSI3U.
KpatHocTe kOBanmeHTHOM cBs3U. MoueKynsipHble U
aTOMHBIE KpHUCTaIMyeckue pemerku. CBoiicTBa
BEIIECTB C  MOJICKYJSSPHBIMH U aTOMHBIMHU
KPUCTAJUTMYECKUMHU PEIIETKAaMHU.

Merajuinyeckas CBSI3b. Meramnmueckas
KpUCTAJUIMYECKass  pelieTka U MeTajuiMyecKas
XUMHUYECKass CBsI3b. DU3HUECKUE CBOMCTBA METAJIOB.

ArperaTtHbie COCTOSIHUSI BellIeCTB U BOJIOPOAHAS
cBf3b. TBepjoe, )KUJKOe M ra3000pa3HOE COCTOSHUS
BEIIECTB.

Ilepexon BemecTBa M3 OJHOTO  arperaTHoOro
COCTOsIHMS B Apyroe. BogopoaHas cBsi3b.
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crp. 11 IlepBslii 3x3eMILIAP

KOITUA Ne

Yucrble BemecTBa U cMecH. [lonsarue o cmecu
BellecTB. ['OMOreHHblE M TE€TEPOreHHbIC CMECH.
CocraB cmeceli: oObeMHas MW MaccoBas JIOJH
KOMITIOHEHTOB CMECH, MacCOBasi J0JIsl IPUMECEH.

JducnepcHbie CHCTEMBI. ITonsitue 0
nucriepcHot  cucteme.  JlucnmepcHas  daza  wu
JIMCTIEPCUOHHAsL Cpefa.

Knaccugpukauus nucnepcubeix cucrem. llonsrue o
KOJUTOMHBIX CUCTEMaX.

HpaKTI/I‘leCKOC 3aHATHE

Pemenne 3amau nmo temMaM «MoHHAs XmMHUUYecKas
CBsI3bY», «KoBajgeHTHAST XUMHUUECKAS CBI3bY.

Pemenne 3amadu mo Temam  «MeTammmdeckas
CBSA3b», «ATperaTHble  COCTOSIHUS  BEIIECTB U
BOJIOPOJIHAS CBA3BY.

Conep:xanue yueOHOro MaTepuasa

Tema 1.4.
PacrBopsl.
JIEKTPOJINTHYEC
Kasi AUCCOLM AL

Boxa. PacrBopbl. PacrBopenme. Bonma kak
pacTBopuTeb. PaCTBOpUMOCTh  BEILIECTB.
HacebliieHHble,  HEHACBIIEHHBIE,  IE€PECHILICHHbIE
pacTBOphl.  3aBHCHUMOCTh  PacTBOPUMOCTH  Ta30B,
KHUJIKOCTEH U TBEPAbIX BEIIECTB OT Pa3IHMYHBIX
(hakTopOB.

JIeKTPOIUTHYECKAS AUCCOLUALINS.
DNEKTPOIUTH U HEANEKTPOJIUTHL. DIEKTPOIUTUYECKAS
aucconmanus.  MexaHM3MBbl  3JEKTPOJIMTUYECKON
JUCCOLMAIMU JUIsl BEIIECTB C Pa3IMUHBIMU THIAMH
XUMHYECKOH CBSI3U. I'uapatupoBaHHbIe U
HEruaApaTupOBaHHBIC HMOHBI. Crenenb
UEKTPOIUTHYECKON  nucconmanuu. CunbHble U
ciabple 37eKTPOIUThl. OCHOBHbBIE MOJIOKEHUS TEOPUU
INEKTPOIUTUYECKON JIICCOIIMALINY. Kucnotsl,
OCHOBAHUS M COJIM KaK 3JIEKTPOJIUTHI.

IIpakTHYecKoe 3aHATHE

Pacuer MacCOBOU Hu 00BEMHON noJen
KOMIIOHEHTOB ~ CMECH  BEUIECTB. Brruncnenue
MAacCOBOM JIOJIM BEIIECTBA B PACTBOPE IO HU3BECTHOM
Macce€  pacTBOPEHHOI0  BeElIleCTBA M Macce
pacTBOPUTEIIS.

Brrunciienne macchbl, pacTBOPSEMOr0 BELIECTBA U
pacTBOpUTENA, HEOOXOIWMBIX JJIsi TPHUTOTOBICHUS
ONPEACIEHHOM MacChl pacTBOpa €  M3BECTHOU
MAacCOBOM J0JIel paCTBOPEHHOTO BEIIECTBA.

Tema 1.5.

Conep:xanue yueOHOro MaTepuasa

Knaccudukanus
HEOPraHN4YecKuxX

Kuciaorsl m ux cBoiictBa. KHCIOTBI Kak
ANEKTPOJIUTHI, WX KIACCUPUKALIUSI M0 Pa3IHIHBIM
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ctp. 12 IlepBslii 3x3eMILIAP

KOITUA Ne

COeTMHEHNH N UX
CBOJiCTBa

npru3HakaM. XUMHYECKHUE CBOMCTBA KHUCIOT B CBETE
TEOpUHn ANEKTPOIUTUUECKON JUCCOLIUAIUH.
OcoOeHHOCTH B3aUMOJICHCTBUSL KOHLIEHTPUPOBAHHOM
CEpHOM M a30THON KHUCIOT ¢ MeTamiaMu. OCHOBHBIE
CHOCOOBI TIOTYYEHUS KUCIIOTHI.

OcHoBanuss m ux cBoiictBa. OCHOBaHMS Kak
ANEKTPOJIUTHI, WX KiIacCH(PHUKAIUSA TIO0 Pa3IHYHBIM
MIpU3HAKAM.

XUMUYECKHE CBOMCTBA OCHOBaHUWA B CBETE
TEOpUU ANEKTPOIUTUIECKON JTUCCOLIUAIUH.
Paznoxenre HEpacTBOPUMBIX B BOJE OCHOBaHHUIA.
OcHoBHbIE CTIOCOOBI MOTY4YEHUS] OCHOBAHU.

Cosmm u ux cBoiicrBa. Conu Kak 3JIEKTPOJIUTHL.
Conu cpenHue, KUCIbIE W OCHOBHBIE. XHUMHUYECKU
CBOMCTBA COJIEH B CBETE TEOPUH DIIEKTPOIMTHYECKOU
nucconuanui. CrocoObl MOTy4YeHHsI COJEH.

Oxcuabl m ux coiictBa. ConeobOpasyromue u
Hecoseobpa3yromue OKCH/IBL. OcHoBHBbIE,
aMm(poTepHble W KHUCIOTHBIE OKCHIBL. 3aBUCUMOCTH
XapakTepa  OKCHAa  OT  CTENEHU  OKHUCJIEHUs
oOpasyromiero ero Mmeramia. XUMHYECKHE CBOMCTBA
okcu0B. [loayueHne okcuaoB.

HpaKanecm)e 3aHATHE

CBoMCTBa KHCIOT, OCHOBAaHUM, OKCHJIOB U COJICH.
Pemenue sxcriepuMeHTaNbHBIX 3a/ay.

Peaknuun, xapakTepHble i pacTBOPOB KHUCIOT
(conmsiHOM  WIM  CEpHOM), PpPAaCTBOPOB  IIEJIOYEH
(rugpoxcunoB HaTpus wunu kanus). [lomyuenue wu
CBOMCTBa HEPACTBOPUMOTO OCHOBaHHUs (HampuMep,
s ruapokcuaa meau(1l)).

Peakuuun, xapakTepHble a1 pacTBOPOB COJIEH
(manpumep, s xynopuga meau (1)), mist ocHOBHBIX
OKCUJIOB (HampuMmep, JUisl OKCHUJA Kalblus), IS
KHUCJIOTHBIX OKCHIOB (Hampumep, IS YIIEKUCIOTO
rasza).

Conep:xanue yueOHOro MaTepuasa

TeMma 1.6.
XumMnuecKue
peakumnu

Knaccupurxauus XHMHYECKHX peaxkuuii.
Peakuuu coenvHeHus, pasioKEHUs, 3aMELICHUS,
oOmena. Karanutuueckue peakiuu. OOpaTumble U
HeoOpaTHMbIe peaKkuuu. I'omorennsIe u
TETEPOTEHHBIE  pEaKIUU.  DK30TEPMHYECKHE U
SHAOTEPMHUUYECKHUE peakuuu. TermoBoil  sddekt
XUMHUYECKHUX peaKIuii. Tepmoxumuueckue
YpaBHEHHUS.

OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIHU.
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ctp. 13 IIepBsiit ax3eMILIAP KOITHA Ne

CreneHp oxkuciieHusi. OKHUCIUTENb U BOCCTAHOBJIEHHUE.
Boccranosurens H OKHCJICHHE. MeTton
3JIEKTPOHHOr0 OanaHca Il COCTaBJICHUS YpaBHEHUU
OKHCJTUTEIHHO- BOCCTAHOBUTEIBHBIX PEAKIIUM.
Ckopoctb xuMuuyeckux peakumii. [lonsitue o
CKOPOCTH XHUMHYECKHX pEaKIui. 3aBUCUMOCTh
CKOpOCTI/I XUMHUYCCKHUX peaxunﬁ oT paSJII/ILIHI)IX
(akToOpoB: MPUPOJIBI, PEArupyIOIUX BEHIECTB, HX

KOHIICHTpaLuH, TEMIIEPATYPHL, IIOBEPXHOCTHU
CONPUKOCHOBEHHUS U UCTIOJIB30BaHUS KaTalIU3aTOPOB.
OopaTumMocTh XUMHYECKUX peakumid.

OOpatuMbie 1 HEOOpaTHMbIE peaKIHH. XUMHUYISCKOEe
pPaBHOBECHE U CIIOCOOBI €r0 CMEIIECHHUS.

IIpakTHYecKoe 3aHsITHE 4

Pemenne sKCIepUMEHTAIBHBIX 3ajady IO TeMe
«XUMHUUECKUE PEAKLIUM.

3aBUCHUMOCTh CKOPOCTH B3aMMOJIEHCTBUS
COJIIHOM KHCIOTBI C METAJUIAMH OT MX IPHUPOABL.
3aBUCHUMOCTb CKOPOCTH B3aMMOJEHCTBUS LIMHKA C
COJIIHOM  KHCJIOTOM  OT €€  KOHLEHTpaluu.
3aBUCHUMOCTb CKOPOCTH B3aMMOJACHMCTBHUS OKCHJIA
menu (11) ¢ cepHOli KHCITOTOM OT TeMIepaTypsl.

Conep:xanue yueOHOro Marepuasa 4

Tema 1.7.
MeTamibl 1
HEMeTaAJJIbI

Mertanabl. OcoOEHHOCTH CTPOEHHS aTOMOB U 2
KpuctayioB. @DU3NYECKHME CBONCTBA  METaJIOB.
Knaccudukanus METaJIJIOB 1o pa3IMYHbIM
IpU3HaKaM. XHUMHUYECKHE CBOWCTBA  METaJIOB.
DNEKTPOXUMHUYECKUM psAJl HaNpsDKEHUH MEeTaslloB.
Mertammorepmus. OOmue  crmocoObl  MOTyYEHHS
METaJUIOB. [TonsaTne 0 METaJUTypIruH.
[Inpomeramnyprus,

THIPOMETAJUIYPrUsl U JIeKTpoMeTauryprusi. CruiaBbl
YEPHBIE U [IBETHBIE.

Hemerannbl. OCOGEHHOCTH CTPOEHHSI aTOMOB.
Hemeramnsl — mnpocTbie BemiecTBa. 3aBHCUMOCTH
CBOMCTB TaJOr€HOB OT HX TIIOJOXEHUS B
[Tepuonnueckoit  cucrteme.  OKHCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE  CBOMCTBA  HEMETAIJIOB B
3aBUCUMOCTH  OT MX TIOJIOXKEHUS B  psaay
NEKTPOOTPULIATEILHOCTH.

IIpakTnyeckoe 3ansitue 2

OcymiecTBiieHne LIETIOYKH XUMUYECKHUX
npeppameHuii  metamwioB. [lomyyenue w cBoOMCTBa
COEAMHEHHUI MeTaJlIoB.Penenne skcnepuMeHTalbHbIX
3a/1a4 Ha pacro3HaBaHUE U MOJYyYEHUE BEUIECTB.
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ctp. 14 IlepBslii 3x3eMILIAP

KOITUA Ne

Pemenne skcriepuMEHTATBHBIX 33/1a4 10 TeMam
«loarpynma  xucnopona», «llogrpynna asora wu
yriepozay. [lonydenue, cobupanue u pacro3HaBaHUe
ra3oB.

PA3JIEJI 2. OPTAHUYECKAS XUMUA

[ep}

Tema 2.1.

Conep:kaHue y4eOHOT0 MaTepuasa

o

OcHoOBHbBIE
TMOHATHSA
OpPraHny4ecKoi
XHMHUH U TEOpUs
CTpoeHust
OPraHuYecKux
coeTMHEeHU

IIpeamer opranmyeckoit xumuu. I[Ipuponnsie,
HWCKYCCTBEHHBIE M CHUHTETUYECKHE OPraHUYECKUE
BeuiecTBa. CpaBHEHHME OpraHMYeCKUX BEIIECTB C
HEOPraHUYECKUMHU. BanentHoCTb. XHUMHUECKOE
CTPOCHHE KaK IIOpSNOK COCIMHEHHMS aTOMOB B
MOJIEKYJIbI IO BAJICHTHOCTH.

Teopust cTpoeHHs] OPraHMYECKUX COEAUHEHHMH
A.M. byrtiaepoBa. OCHOBHBIE IOJIOKEHHS TEOPHUU
XUMHUYECKOTO CTpoeHus. M3oMepus H  HU30MEPBL.
Xumuyeckue (GopMyabl U MOJEIM MOJEKYl B
OPraHNU4eCKON XUMHH.

Knaccnpukanusi  opraHumvyecKux  BellecTB.
Knaccugukauus BEILECTB 1o CTPOEHUIO
YTJIEPOJHOIO CKeJeTa U HAIMUYUI0 (DYHKIIMOHAIBHBIX
TPYyIIL. I'omomorm wm  romosorus. Hauana
Homenknarypsl [lUPAC.

Knaccupukauuss peakumii B OpPraHuveckoi
xuMMHu. Peakiuu npucoenuHeHus (THUAPUPOBAHUS,
raJIOr€HUPOBAHMS, TUIPOraJIOr eHUPOBAHMS,
THJIpaTalin). Peaxknuu OTILEIUICHUS
(meruapupoBaHus, JIETUIPOraJIOr eHUPOBAHMS,
neruaparanuu). Peaknuum  3amemienus. Peakuun
HM30MEpH3aLUH.

IIpakTHYecKoe 3aHATHE

Pemenne xadecTBeHHBIX 3a7ad mo teMe «Peakuuu B
OPraHUYeCKON XUMUM»

Conep:xanue yueOHOro MaTepuasa

N

Tema 2.2.
Hcrtopus
Pa3BUTHS )KU3HU
Ha 3emiie

AJIKaHbl. AJIKaHbl: TOMOJIOTMYECKMH D,
M30MEpUsl U HOMEHKJIATypa alKaHOB. XHMMHUYECKHE
CBOMCTBa anKkaHOB (MeTaHa, »JTaHa): TOPEHHE,
3aMelIEHHE, pa3oXKeHue, JNETUPUPOBAHMUE.
[IpumeHeHne anKaHOB Ha OCHOBE CBOMCTB.

AJIKEHBI. OTuUneH, €ero MOJIy4YeHHUE
(merugpupoBaHWEM  JTaHa,  JICTIOJIUMEPHU3AIUEH
nonudTWiIeHa). ['omonoruueckuil psn, wuzomepus,
HOMEHKJIaTypa aJIKEHOB. XHUMHWYECKHE CBOWCTBA
ITHIEHA! TOpEHUE,  KA4ECTBEHHBIE  PEAKIUHU
(oOecriBeunBaHue OpOMHOW BOABI M pacTBOpa
IepMaHraHaTa Kajus), TuapaTanus, HoJIMMepU3alusl.
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[IpumeHeHue 3TUIIEHa HAa OCHOBE CBOICTB.

Jduenbl m kayuyku. [lonstue o aueHax Kak
yII€BOJOPOAAX C JIByMS  JIBOMHBIMHM  CBSI3SIMH.
ComnpsixkeHHble  1HEHbl.  XUMHUYECKHE  CBOWCTBA
Oyragmena-1,3 u  w3ompeHa:  oOeclBeUYMBaHUE
OpoMHOM BOJBl M TMOJMMEpPHU3ALUA B KayudyyKH.
HarypanbHblil U cuHTEeTHYECKHE KayyyKu. Pe3una.

AJkuHbL. AneruneH. XUMHYECKHE CBOWCTBA
alleTWJIEHA: TOpEeHHe, oOeclBeYUBaHUE OpOMHOM
BOJIbI, MPUCOEANHEHNE XJIOPOBOOPOAA u
ruapatauus. I[IpuMeHeHue aueTuiaeHa Ha OCHOBE
CBOMCTB. MexXKIaccoBassu30MepHs C ajJKaglueHaAMH.

Apenbl. benzon. Xumudeckue cBoiicTBa OeH3oa:
rOpeHHe, PEaKIUU 3aMelleHusl (raJoreHHpOBaHUE,
HutpoBanue). Ilpumenenune OeH3o0nMa Ha OCHOBE
CBOMCTB.

IIpuponHble  HMCTOYHHUKH  YIJIEBOJOPOJOB.
[IpuponHbIl ra3: cocraB, IPUMEHEHUE B KadyecTBE
toruBa. Hedts. CocraB u mnepepaboTka He(TH.
[leperonka nedt. HerenpoaykTsl.

Tema 2.3.
Kucsopoaocoaep
JKalue
OpraHuyvecKue
COeIMHECHUSA

IIpakTnyeckoe 3ansiTue 4
Pemenne skcnepuMeHTaNbHBIX 3a1ad 10 TeMam
«AJIKaHBI», «ATKEHBD», «/MEHBI 1 KaydyKn».
Pemenne skcrepyMMeHTaNbHBIX 3a/ad [0 TeMam
«AJKUHBD), «APEHBI».
Coaepsxanue y4yeOHOIro Mmarepuaa 6
Cnuprsel. Ilonyuenue srtaHona OpokeHUEM 4

[JIIOKO3bl M THUApaTanued sTuwieHa. ['mapokcuiibHas
rpynna  kak  (QyHknuoHanbHas.  [lomartue o
MpEeAENbHBIX OJHOATOMHBIX CIUPTaxX. XUMHUYECKHE
CBOMCTBAa JTaHOJA: B3aMMOJICUCTBHE C HATPUEM,
oOpa3oBaHMe TPOCTBIX U  CIOXHBIX  I(PUPOB,
OKHCJIEHHWE B anpieruia. [lpumeHeHue sTaHONa Ha
OCHOBE CBOWCTB. AJIKOTOJIM3M, €ro IOCICACTBUS H
npeaynpexaeHne. [TunepuH Kak TPeICcTaBUTEINb
MHOT'0ATOMHBIX cHUpTOB. KauecTBeHHass peakuus Ha
MHOT'0AaTOMHBIE CIUPTHL. [IprMeHenune riunepuHa.

®enoy. Ouznyeckue W XHUMHUECKHE CBOMCTBA
(denona. BzammHOE BIUSHHE aTOMOB B MOJICKYJIE
(deHona: B3aMMOJEUCTBUE C TUAPOKCHUIOM HATpPHUS H
a30THOM kucioToil. [IpumeHeHne QeHona Ha OCHOBE
CBOMCTB.

AJIbJIeruabl. ITonsTHe 00 alTbIIeTHIaxX.
AnpneruiHas — Tpynma  Kak  (PyHKIMOHAJIbHAS.
dopmanbIeruy, MU €ro CBOMCTBA: OKHUCICHHE B
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COOTBETCTBYIOIIYI0  KHCIIOTY, BOCCTaHOBJIEHHE B
COOTBEeTCTBYIOIMK cnupT. IlomydeHue anbaerunnos
OKHUCIICHUEM COOTBETCTBYIOILUX CIIMPTOB.
[Ipumenenue popmanbaeriia Ha OCHOBE €ro CBOMCTB.

Kap6onoBbie KHCJIOThI. ITonsiTue 0
KapOOHOBBIX KHcioTax. KapOokcuibHas rpynmna Kak
(byHKIIMOHATBHAS. I'omonornueckuit pan
NPEJENbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIIOT.
[lonyyenne  KapOOHOBBIX  KHCJIOT  OKHCIEHHEM
anpaeruioB. XUMHMYECKHE  CBOMCTBA  YKCYCHOM
KHCJIOTBI:  OOIIMEe CBOHCTBA C  MHHEPAIbHBIMH
KHUCIOTaMM M peakuus sTepuduxanuu. I[Ipumenenue
YKCYCHOM KHCIIOTBI Ha OCHOBE CBOWCTB. Bricuime
JKUPHBIE KHCIOTHl Ha NPHUMEpPE MNaIbMUTHHOBOM U
CTEapUHOBOM.

Caoxnbie H3¢pupbl u  xupbl. [lonyuenue
CIIOKHBIX ~ 3(upoB  peakuuedl  STepupUKAIIH.
Cnoxuble 3¢upbl B INpUPOJIE, HX 3HAUCHHE.
[Ipumenenue cinoxxHbIX 3()UPOB HA OCHOBE CBOMCTB.
XKups! kak crnoxxHble 3¢upsl. Knaccudpukanus xKupos.
XUMUYECKHME  CBOWMCTBA  JKUPOB: TUAPOJIHA3 U
TUIPUPOBAHUE XKUAKUX KUPOB. [IpumeHeHue xupos
Ha OCHOBE CBOMCTB. MbLia.

YriaeBoabl. YrieBojbl, HX Kiaccuukanus:
MOHOcaxapubl (TIOKO03a, (pykTO3a), aucaxapuibl
(caxapo3sa) u mosmcaxapusl (Kpaxmai U LEeJUI0I03a).
['moko3a — BemiecTBO ¢ JBONCTBEHHOW (PyHKUMEH —
aJIBJIETUIOCIUPT. XHMUYECKHE CBOMCTBA TIIIFOKO3BI:
OKHCJICHUE B TIFOKOHOBYIO KHMCIJIOTY, BOCCTAaHOBJICHUE
B copbut, cnuproBoe Opoxenue. IIpumenenue
TJIIOKO3bl HA OCHOBE CBOMCTB. 3HaU€HHE YIJIEBOJOB B
KUBOM mpupoje M XKu3HU denoBeka. llonarue o
peakuusx TOJUKOHACHCAMM W THAPOJIM3a Ha
IIpUMEpPE B3aMMOINPEBPAIIECHUN: TIIIOKO3a —»
MOJIUCaxapu.

HpaKanecm)e 3aHATHE

Pemenne sKkcrepMMEHTaNbHBIX 3a/1ay MO TeMaMm
«CrupTtb», «DeHo», «ATbACTUIBI.
Pemienne  sKkcmepUMEHTANbHBIX — 3a7ad IO

temaMm  «KapOoHoBble  KHUCHOTHI»,  «CIOXHBIE
3GUPBl U KUPBD, «YTIEBOABI.
CsoiictBa  atunoBoro  crnupra.  ColicTBa

dbopmanpaeruna. CsoiictBa rhunepuna. CBoicTBa
YKCyCHOM KucIOThl. CBoiicTBa kHpoB. CpaBHEHUE
CBOMCTB pacTBOPOB MbLIa M CTHPAIHHOTO MOPOIIKA.

© ®OI'BOY BO «Uenl'Y»




Muno6prayku Poccrn
DenepanbHOE roCyJapCTBEHHOE OIOI)KETHOE
@”} oOpa3oBaTeIbHOE YUPEKACHHE BBICIIETO 00pa30BaHUs
«HUensbunckuii rocynapcrBennsiii yausepeute (PI'BOY BO «Uenl'Y»)
Muacckuii puman

Pabouast mporpaMma JUCITUTLITIHEL
OV/]Ib. 07 «Xumus»
Crnenmansroctr 40.02.02 [IpaBooxpaHUTENBHAS IEATEIBHOCTD

Bepcus nokymenra - 1 ctp. 17 IlepBslii 3x3eMILIAP ‘ KOITUA Ne

CaoiicTBa 1i10K03bl. CBOMCTBa Kpaxmala.

Conep:xanue yueOHOro MaTepuasa 2

Amunbl. [lonstue o0 amumHax. Anudarudeckue 2
aMUHBI, WX KiIaccupuKamus W  HOMEHKIATYpA.
AHWINH, KaK OpraHudeckoe ocHoBaHue. llomyudenue
aHWINHA W3 HUTpoOeH3o0na. [IpuMeHeHne aHWIMHA Ha
OCHOBE CBOMCTB.

AMHHOKHCJIOTBI. AMHWHOKMCIOTEI KakK
ambporepHble  TU(YHKIUOHAIBHBIE  OpPraHUYECKUE
coequHCHHSA. XHUMHUYCCKHIE CBOMCTBAaMHHOKHCIIOT

B3aMMOJCHCTBHE CO IIEIIOYaMH,
KHCIIOTAMU U JIpyr C JApyroM (peakuus

MIOJIMKOHICHCALIUH). [lenTuanas CBSI3b U
nosinnentuabl. llpuMeHeHne aMMHOKHUCIOT Ha OCHOBE
Tema 2.4. CBOJCTB.

A3oTcoepsKamme beaku. IlepBuynast, BTOpHUYHAsA, TPETUYHAS
opranmyecKue CTPYKTYpBI O€JIKOB. XuMuyeckue CBOICTBa
COeTMHEeHHS. OENIKOB: TOpeHue, JeHaTypalus, TUApPOJIN3, L[BETHbIC

Toumepnb peakuuu. buonornueckue GyHKIMHN OEIKOB.
IHosmmepsl. benkn U nonucaxapuisl  Kak
OMONOIMMEDBI. ITnactmaccel. [Tonyuenne
IIOJINMEPOB peakuuen HOJIMMEPU3ALINH "
ITOJINKOH/ICHCALINH. TepmornacTuuHbIe u

TEPMOpPEAKTUBHBIE  I1acTMaccel.  IIpencraBurenu
miactmace. BonokHa, ux knaccupukanus. [loxydenue
BOJIOKOH. OTJenbHblE MPEACTABUTEIN XUMHUYECKHX
BOJIOKOH.

IIpakTnyeckune 3aHATHSA 2

Pemenne  skcnepuMeHTanbHBIX — 3aJad  Ha
UICHTU(PUKAIUIO0 OPTAaHUYECKUX COEAMHEHUH.

Pacnio3znaBanue miacTMacc ¥ BOJIOKOH.

CaoiictBa 6enkoB. O3HaKoMJeHHE ¢ oOpa3lamu
IJ1aCTMACC, BOJIOKOH U Kay4YKOB.

CamocrosiTenpHas paborta 34

‘ Bcero 106

Jis  XapaKTepUCTUKXA  ypOBHS  OCBOGHHS  Y4eOHOro  marepuania
UCIIOJIB3YIOTCS ClIeyIoIIne 0003HAUCHHUSL:

1 — o3HAaKOMUTEHHBIN (Y3HABAHWE paHEe U3yUYEeHHBIX OOBEKTOB, CBOWCTB);

2 — pETIPOAYKTUBHBIM  (BBITIOJIHEHUE  JCSATEILHOCTHM  TO  00Opasiry,
WHCTPYKIIMH WIH MOJT PYKOBOJCTBOM);
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3 — TPOAYKTUBHBINA (TUTAHUPOBAHWE W CAMOCTOSTEIHLHOE BBIMIOJHEHUE
JeSATEIbHOCTH, PEIICHHE MPOOJIEMHBIX 3a/1a4).

3. YcioBus peajausanum padoyeii nporpaMMbl TUCHUTILIAHBI
3.1. TpeboBaHus K MUHUMAJIBHOMY MaT€pUAIbHO-TEXHUYECKOMY 00€CTICUEHHUIO

Kabuner xummuum, yueOnas aymuropus Ne 102 (456313 UYensiOmHckas
obnacth, r. Muacce, yi1. Kepuenckas, 1. 1).

OcHoBHOE 00OpyJoBaHMe: yuyeOHass M CHEUUATU3UPOBAHHAS MeOEeb;
yuebHasi J0CKa; IUIaKaThl; MYJIbTUMEANMHOE WHTEPAKTHMBHOE O00OpYIOBaHHUE:
MPOCKTOP, PKpPaH HACTEHHBIN, KOMIBIOTEP, MOHUTOP, aKyCTHUECKas CHUCTEMA;
pabodee MeCTO MpernojaBarelis, 000pyJOBaHHOE KOMITBIOTEPOM C BBIXOJIOM B
ceTb VIHTEpHET.

[Tporpammuoe obecnieuenne: OC Astra Linux pemu3 Opern, Bepcus sapa
5.15 (nuuen3us 6eccpouHas).

CIIC Koncynbrant bromxernsie Opranuzauuu: Bepcus Ilpod JICB,
noroBop Ne 29 ot 28.12.2023 (cpok aerictBus: 10 28.12.2024).

Kabuner 11 caMoCTOSTeTbHON MOATOTOBKH 00YYaIOIIUXCS

KaOuner undopmatnku (KOMIOBIOTEPHBIA Kiacc), yueOHas aynutopust No
309 (456313 Yensbunckas obnacts, r. Muacc, yin. Kepuenckas, a. 1).

OcHoBHOE 00OpyAOBaHME: ydyeOHas W CHEUUaIM3UpOBaHHAs MeOenb,
ydyeOHas J0cKa, ydeOHO-HArjsiHble MOCOOMs, IMakaThl, Quum-yapT, padodee
MECTO TMpenojaBaTens, 00OpYJOBaHHOE KOMIBIOTEPOM C BBIXOJAOM B CEThb
WuTepHeT; cTalMoHapHOE MYJIbTUMEIUIHOE HWHTEPAaKTHUBHOE 000pYAOBaHUE:
IPOEKTOP, IKPAH HACTEHHBIN, KOMIIBIOTEP, MOHUTOP, aKyCTHUUYECKasi CUCTEMA.

[Tporpammuoe obecreuenne: OC Astra Linux peaus Open, Bepcus sapa
5.15 (nmumen3us 6eccpouHas).

CIIC Koncynbrant bromkerasie Opranmzamuu: Bepcus I[Ipod JICB,
noroBop Ne 29 ot 28.12.2023 (cpok aeictBus: g0 28.12.2024).

HeorpannueHHslii A0CTYyn K AJIEKTPOHHO-OMOIMOTEYHBIM CHCTEMaM
(3JIEKTPOHHBIM oubmuoTexam), K AIEKTPOHHOMN uH(OPMAITMOHHO-
o0Opa3oBaTenbHON cpefie By3a; K COBPEMEHHBIM TNpodeccHoHambHBIM 0a3am
JAHHBIX U UH(OOPMAITMOHHBIM CITPABOYHBIM CHCTEMAM.
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3.2. HudopmarmonHoe odecnieueHrne 00yIeHHsI
[lepeyenbp pekoMeHIyeMbIX Y4YeOHBIX wu3AaHul, WHTEpHET-pecypcos,

JOTIOJIHUTENBHOM JINTEPATYPHI:

OcHoBHasi iMTEpaTypa:

1. JIynetiko, T. I'. Xumus : yueonuk ps CIIO / T. I'. Jlyneiiko, O. B.
Js6n0, E. A. PemiernukoBa. — CapatoB, Mocksa : [IpogoOpazoBanue, Aii [1u
Ap Menua, 2020. — 308 c. — ISBN 978-5- 4488-0433-5, 978-5-4497-0395-8.
— Texkct : anexTpoHHbIH // DnexTporHHO-OnOMMoTeuHas cuctema IPR BOOKS
: [caiir]. — URL: http://www.iprbookshop.ru/94217.html. — Pexxum nocryma:
JUI aBTOPHU3HP. mosb3oBarenei. - DOI: https://doi.org/10.23682/94217

2. Xumusd : y4eOHUK JIsl CpeIHEr0 Mpo(deCcCHOHAIBHOTO 00pa3oBaHus /
1O. A. JleGenes, I'. H. ®aneeB, A. M. 'ony6es, B. H. lllaroBai ; mox oOmiei
penakuueir I'. H. daneeBa. — 2-e wusn., mepepab. u JOIL Mocksa :
M3narensctBo  HOpaiit, 2026. — 431 c¢. — (IlpodeccuonanbHoe
obopazoBanue). — ISBN 978-5-9916-7723-3. — Tekcr : 21MeKTpOHHBIA //
ObpazoBarenbHast miardopma FOpaiir [caliT]. —
URL:

3. Xumus. 3agauHuKk :  y4eOHoe  mocobue i CPEIHEro
npodeccruonansHoro odpaszoBanus / 0. A. JlebeneB [u nap.] ; mox oOmen
penakumeir I'. H. ®@aneeBa. — Mocksa : M3marensctBo HOpaiit, 2026. —
236 c. — (IIpodeccuonanproe oopazoBanue). — ISBN 978-5-9916-7786-8. —
Tekct : asnexktponHbidt // OOpa3oBarenbHas miargopma IOpaiiT [caiiT]. —
URL:

JlonoJIHUTEIbHAS JTUTEPATYpAa:
1. TIpecc, . A. OcHoBbl 00miel xumum : ydeOHOe mocobme / M. A.
[Ipecc. — 4-e uzn. — Cankrt- IletepOypr : XUMU3JIAT, 2020. — 352 ¢c. —

ISBN 078-5-93808-344-9. — TekcT : 2JIeKTpOHHBIH // DIEKTPOHHO-
OnOMoTEeYHas cCUCTEMA IPR BOOKS . [cahiT]. —
URL: http://www.iprbookshop.ru/97819.html. — Pexum pgocryma: s

asropusup. [lonp3oBarenen
2. Amncdunorenona, M. B. Xumus : y4eOHUK U TPAKTUKYM JUJISl CPEIHETO
npodeccuoHanbHoro  obpazoBanusi /  U. B. Andunorenora, A. B. babkos,

B. A. IlonkoB. — 2-¢ u3a., uchp. u jnon. — Mocksa : U3narensctBo FOpaidt,
2026. — 291 c. — (IIpodeccuonanpHoe obOpazoBanue). — ISBN 978-5-534-
11719-6. — Texkcr : anextpoHHBI // OOpazoBarenbHas iardopma HOpait
[caiiT]. — URL:
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HNutepuHeT-pecypcesr:
1. www.fcior.edu.ru (denepanbHBIA IIEHTP WH(OPMAITMOHHO-
00pa3oBaTEILHBIX PECYPCOB).
2.  wwww.dic.academic.ru (Akagemuk. Cj0Bapu 1 SHITUKIIOIEIHN ).
3. www.booksgid.com (Books Gid. DnexkrpoHHas On0ImoTeKa).
4. www.globalteka.ru (I'mobGanreka. I'nmoGaibHast OHMONHMOTEKA HAYYHBIX

peECypCoB).
5. www.window.edu.ru (EmuHOoe OKHO pgocTyma K 0Opa3oBaTeIbHBIM

pecypcam).

6. www.st-books.ru (JIyuamas yaeOHas muTepaTypa).

7. www.school.edu.ru (Poccutickuii o0Opa3oBaTeIIbHBII MOPTAJl.
JIOCTYITHOCTD, KauecTBO, 3 HEKTUBHOCTD).

8.  www.ru/book (DnexTpoHHast OMOIMOTEUHAS CUCTEMA).

9. www.school-collection.edu.ru (Enunas KOJUIEKIIHS U QPOBBIX
o0pa3oBaTeIbHBIX PECYPCOB).

10. www.yos.ru/natural-sciences/html (ectecTBeHHO-HAyUHBIN KypHAIT JIJIS
Mosonexu «IlyTte B HayKy»

3.3. VYcnoBusi peanuzanuu paboued MporpamMmbl Ui MUHBAIUIOB U JUI[ C
OTPaHUYCHHBIMUA BO3MOYKHOCTSIMHU 3/T0POBbSI

OOydeHne WHBAIUIOB M JIMII C OrPAaHUYCHHBIMH BO3MOXKHOCTSIMHU
3JI0POBbS OPTAaHU30BAHO COBMECTHO C APYTUMHU 00YUYaIOIITUMUCS.

JIns OCBOGHMS JUCHMIUIMHBI B (PoHAE OMONMMOTEKH M DJIEKTPOHHO-
OMOJIMOTEUHBIX CHCTEMax HMEETCS OCHOBHAs W JONOJIHUTENIbHas ydeOHas
JUTEpaTypa B BUC JIEKTPOHHBIX JOKYMCHTOB.

B neknuoHHBIX ayauTOpUsSX OO0OPYJOBaHBI CHEIHATBHBIE MECTa C
BO3MOYKHOCTBIO Pa3MEIICHUSI CTYJECHTOB Ha KPECJe-KOJSICKE W MOAKIIOYCHUS K
IEKTPUUECKOU CETH TEXHUYECKUX CPEICTB OOyUCHUSI.

[Ipu mnpoBeneHUM MPONECAYPHI OICHUBAHUSA PE3YJbTaTOB OOYYCHHS
WHBAJIMIOB WM  JIMII C OTPAaHUYCHHBIMH  BO3MOXKHOCTSIMH  3JIOPOBBS
IPEeIyCMaTPUBACTCS UCITOJIB30BAaHNE TEXHHUECKUX CPEICTB, HEOOXOAMMBIX UM B
CBSI3M C WX MHIWBUAYATbHBIMH OCOOCHHOCTSAMU. [[aHHBIC TEXHUYCCKHE CPECTBA
MOTYT OBITh TPEIACTaBICHBI PermoHaIbHBIM  y4eOHO-HAYYHBIM IIEHTPOM
MHKJTI03UBHOTO 0Opa3oBanus Yenl'y.
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B crnyuae peanuzanuu AMCHUIUIMHBI C MCIOJB30BAHHEM 3JIEKTPOHHOTO
oOyueHusi, JUCTAHIMOHHBIX  O0pa30BaTENbHBIX  TEXHOJOTHUH  OOIIeHHUE
oOyJarolmxcs U MpernogaBaTelis OCYIIECTBIISIETCS B PEKUME PEaTbHOTO BPEMEHHU
OHJIAH-TIeKUMK (BeOMHApBI), YaThl, BHUACOKOH(PEPEHIUU WU OTIIOKEHHOTO
BpemeHu (Moodle, ¢opymbl, dJEKTpOHHAs T[OYTa, COIMAJIbHBIE CETH,
MECCEH/IKEPHI).

Bonpuryto yactb BpeMEHH OOy4aroIIHECs CaMOCTOSTENIbHO paboTaloT C
yueOHO-MeToInYecKuMu ~ MarepuaiamMu. CTyAeHTBI HMEIOT BO3MOXKHOCTb
KOHCYJbTHPOBATHCSl C TMPEMNoJaBaTeeM MO BCEM BOMPOCaM, BO3HHUKAIOIINM B
XOJIE CaMOCTOSITENIbHOM paboTsl mocpeactsoM Moodle, popymoB, 31eKTpOHHON
MIOYTHI, COLIMATIBHBIX CETEN, MECCEHIKEPOB.

Jloctynn oOywaromuxcsi K y4eOHbIM pecypcamM B PEXKHUME OTI0XKEHHOIO
BPEMEHH, CaMOCTOSITENIbHOM pabOThl OCYIIECTBISETCS 4Yepe3 CeTh MHTEPHET B
yI0OHOM JJIsl HErO MECTE, BpEMEHH U TEMIIE.

4, KOHTPOJIb U OLIEHKA Pe3YJbTATOB 0CBOEHMSI I CHUTIIHHbI

KoHTposb 1 o1ieHKa pe3ysibTaToB OCBOCHHS YU€OHON TUCIIUILTAHBI
OCYIIIECTBJISICTCS ~ TperojaBaTelIeM B MpoIecce  MPOBEACHUS
NPAKTUYECKUX 3aHATUN, AUPGEPEeHIIMPOBAHHOTO 3adeTa, a TaKkKe
BBITIOJIHEHUS OOYYarONIMMUCS HWHAWBUAYAIbHBIX 3aJaHUN, TMPOEKTOB,
UCCIIEIOBAHNM.

@DOopMBI U METOIBI KOHTPOJISI M OTICHKHU PE3YIhTaTOB O0yUCHUS:

Tekymui KOHTPOJb: TECTUPOBAHUE, KOHCIIEKTUPOBAHUE, OTUETHI
10 TPAKTUYECKUM 3aHATHUSIM.

[TpomexyTOUHBINA KOHTPOJIh: AU HEPEHIIUPOBAHHBIN 3a4eT.

[Ipr HEOOXOAMMOCTH HHBAIUIAAM M JHUIAM C OrPAaHUYCHHBIMU
BO3MOKHOCTSIMU 30POBbS MPEAOCTABISCTCSA JOMOJTHUTEILHOE BpEMS ISl
MOATOTOBKH OTBETA BO BPEMsI ITPOMEKYTOUYHOT'O KOHTPOJIS.

KoHTpoJsb U o1leHKA pPe3yJIbTATOB OCBOEHHUS
0011e00pa30BaTEIbLHOI IMCHUIJIMHBI PACKPBIBAKOTCA Yepe3
AUCUMILIMHAPHBbIE Pe3yJbTaThl, HANPABJIEHHbIE HA
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(popmupoBanue 001IUX U NPOPECCHOHAIBHBIX KOMIIETECH NI
10 pa3/iesiaM U TeMaM COJIePKAHUs Y4eOHOr0 MaTepuaJa.

Kon u HaumenoBanue Tun oeHOYHBIX
. Pa3znen/Tema o
(hopMupyeMBbIX KOMIIeTeH Mt MepOonpUsATHIH
OK 01. BsiOupars CrocoOsl perieHus Pasnen 1. Temsr 1.1., | - YCTHBIM OIIPOC;
3a/1a4 IpoheCCUOHATLHOM 12 - ponTanbHBbIH Onpoc;
- OIIEHKa  KOHTPOJBHBIX
EATEILHOCTH MPUMEHHUTEIHLHO K Paspen 2. Temser 2.1., paGoT;
a3JMYHBIM KOHTEKCTAM 2.2 ’
p - HaOJIONEHWE 3a XOIOM
Paznen 3. Temsr 3.1.,
BBIIIOJIHEHUS
3.2.,33 5 5
11a00paTOPHEIX padoT;
Pasnen 4. Tembi 4.1, PaTOpHpIX pavor;
- OLIEHKA  BBINOJIHEHUSA
42.,43

nabopaTopHBIX paboT;
OLICHKA  MPAKTHYCCKUX
Paznen 6. Temsl 6.1, 6.2 pa6ot (petenust

Pasnen 7. Temsr 7.1 | KAYECTBCHHBIX,

Paszgen 5. Temsr 5.1

OK 02. Vcnosnp30Bath Paznen 1. Tempr 1.2 | PaCYCTHBIX,

npodeccruoHaIbHO
COBpPEMEHHBIE CpPEJCTBA IMOWCKA, aHAN3a
b b ’ Pasnen 3. Tewwt 3.1, OPHEHTUPOBAHHBIX 33/1a4);
U MHTEpIIpeTaluy nHpopMauu u 32 33 P p Aa4);
2., 3.
WH(QOpPMAIIUOHHBIE  TEXHOJIOTHH  JIJIsi p 4T 49 r OHCHKa  TECTOBBIX
BBIMOJIHEHUS 3aJa4 NMpodeccCHoHaIbHOM asfei . 1 CMBl %.2., | 3a7aHuH;
JIeITeIIbHOCTH 4.3 - HaOuo/ieHue 32
Pazgen 5. Temer 5.1 | xomom
Pasgen 6. Tembr 6.1., | BBITOJTHCHUS
6.2. WHIMBHYaTb
Paznmen 7. Temsr 7.1. | HBIX IIPOCKTOB U
OLICHKA
OK 04. D¢ pexTUBHO Paznen 2. Temsr 2.2.
. BBITTOJTHEHHBIX
B3aUMOJEHCTBOBaTb U pPaboTaTh B Paznen 3. Temsr 3.3 HPOCKTOB:
b
K KTHBE U KOMaH,
olLe © 1 KOMaHzae Pasnen 4. Temb1 4.2., | - yaGmoienie W OlEHKA
4.3. peleHus Kelc-3a1ad;
Pasnen 6. Tembl 6.2. | - pabmrogeHne M OLEHKA

Paznen 7. Tempbl 7.1 | ICTIOBOH UIPBI;
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OK 07. CopneiictBoBaTh - nuddepeHurpoBaHHBII

3a4€T

Pa3nen 6. Temsr 6.1
COXpaHEHUIO OKpYXKarolen cpensr,| Pazgen 7. Temsr 7.1
pecypcocOepexeHuIo, MPUMEHSATh 3HAHUS
00 W3MEHEHMWH  KJIMMaTa, IPUHIUIG]
OCpEKIMBOTO TPOM3BOJACTBA, IP(HEKTUBHO
JIEHCTBOBATh B UPE3BBIYaNHBIX CUTYaLUAX
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