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1. ACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLIAHBI
OY .07 XUMUA

1.1. O6n1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas nporpamma y4yeOHOM NUCHUILIMHBI SBISETCA YaCThIO 00pa30oBaTEIbHOM
porpamMmbl cpefHero npodeccruonansHoro odpazoBanus B cootBercTBuM ¢ PI'OC no
npodeccun CI1O 09.02.07 MudpopManinoHHbIE CUCTEMBI U TPOrPAMMHUPOBAHHKE .

1.2. Mecro Yy4yeOHOH AUCHMILVIMHBI B CTPYKType 00pa3oBaTebHOM
nporpammbl CIIO: gucnuriiiHa BXOJUT B 00111€00pa30BaTeIIbHBIA UK U OTHOCUTCS
K 0a30BBIM 00111€00pa30BaTEIHLHBIM JUCITUTIIINHAM.

1.3. Hean u 3agaum y4yeOHO# AMCUMILIMHBI — TPeOOBAHUSI K pe3yJbTaTaM
OCBOCHUSA YU4eOHOM IMCIUTIIHHDI:

@opMHUpPOBaHUE Y CTYJICHTOB MNPEACTABICHUS O XHUMHUYECKON COCTABISIOLICH
€CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUN B )KU3HEHHBIX U
ITPOU3BOACTBEHHBIX CUTYALUSAX, OTBETCTBEHHOI'O MIOBEICHUS B IPUPOJIHOM CpEE.

Pe3yabTaTom ocBOCHUS Y4eOHOM TUCUMILIUHBI IBJISIFOTCH:

JIMYHOCTHBIE:

JI1. Oco3nanue 00y4aromUMHCS POCCUICKOMN TPaXaaHCKON UICHTUYHOCTH;

JI2. '0TOBHOCTb K CaMOPa3BUTHIO, CAMOCTOSTEIBHOCTH U CAaMOOTIPEIETICHHUIO;

JI3. Hanuuune MoTuBaiuy K 0Oy4€HHUIO U JIMYHOCTHOMY Pa3BUTHIO;

JI4. llenenanpaBlICHHOE€ pPa3BUTHE BHYTPCHHEW IMO3WUIMHA JUYHOCTH HAa OCHOBE
JIyXOBHO-HPABCTBEHHBIX LIEHHOCTEW HapoaoB Poccuiickont denepannu, HCTOPUUECKHUX
U HalMOHAJIBHO-KYJbTYPHBIX Tpaauluii, (QopMHpOBaHUE CHUCTEMbl 3HAYMMBIX
LIEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYMIMOHHOTO MHPOBO33PEHUS,
MPABOCO3HAHUS, JKOJIOTUYECKOU KYJIbTYpPhl, CIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH
YKU3HCHHBIE TIJIaHBI.

MeTanpeaMeTHbie:

MI1. OcBoeHHbIE OOYUYAIOMIMMUCS MEXIPEIMETHBIE TOHATUS U YHUBEPCAIbHbBIC
y4eOHbIe TeUCTBUS (pETyIATUBHBIC, TO3HABATEIIbHBIE, KOMMYHUKATHBHbIC);

M2. CriocoOHOCTh MX MCIIOIB30BaHUS B MIO3HABATEIHLHOM U COIUATBHOM MPAKTHKE,
TOTOBHOCTh K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M  OCYIIECTBIEHUIO Y4eOHOMU
NeSATEeIbHOCTH, OpraHu3aly  Y4eOHOro COTPYJHUYECTBA C  TEJarorudecKuMu
pabOTHUKAaMU ¥ CBEPCTHUKAMHU, K YYacCTHIO B TOCTPOCHHH WHIUBUIyAIbHON
00pa3oBaTebHON TPAEKTOPHUU;

M3. OsnaageHue HaBbIKaMM y4€OHO-MCCIIEIOBATEIbCKOM, TMPOEKTHOM U
COIIMAJILHOM JIeSITEIHLHOCTH.

IIpeamerHbie:

[T11. CdopMUpOBaHHOCTh TMPEACTABICHUM: O XHUMHYECKOM COCTaBISIOIIEH
€CTEeCTBEHHOHAYYHOU KapTUHBI MUpPA, POJIM XMMHH B MO3HAHWUU SIBICHUM MPUPOJBI, B
(GbopMHPOBAHNUY MBIIUICHHS U KYJIbTYphI JUYHOCTH, €€ (DYHKIIMOHAIEHON IPaMOTHOCTH,
HEOOXOMMMON [IJISi PEIICHUs] TPAKTUYECKUX 337ad M IKOJOTHYECKH O0OOCHOBAHHOTO
OTHOUIEHHS K CBOEMY 370POBBIO U ITIPUPOJHOM CpELIE;

[12. Bunagenwe cucTeMOM  XMMHUYECKMX  3HAaHHUM, KOTOpash  BKJIIOYAET:
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OCHOBOIIOJIATAIONINE TOHATUS (XMMHYECKHI 3JIEMEHT, aTOM, AJJICKTPOHHAs 000J0YKa
aToMa, S-, p-, O-32JCKTpPOHHBIE OpOMTANIM aTOMOB, HOH, MOJIEKYJIa, BaJ€HTHOCTb,
AJIEKTPOOTPHUIIATEIIBHOCTh, CTENEHb OKHUCJIECHHS, XUMHUYECKAs CBSA3b, MOJIb, MOJISIPHAs
Macca, MOJISIpHBIH 00beM, YIJIEpOJHBIN cKeleT, (hyHKIMOHAJIbHAs TpYyINa, paaudka,
M30MEpPUsA, U30MEPhI, TOMOJIOTUYECKUN P, TOMOJIOTH, YIJIECBOAOPOAbI, KUCIOPOA- U
a30TCOJIEpKAIlNe COCAMHEHHUS, OMOJIOTHYECKH aKTHBHBIE BellecTBa (YrieBOIbI, YKUPHI,
O€JIKK), MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJIIPHBIC COCIUHECHMUS,
KpUCTANIMYECKAasl  pEIIeTKa, THUObl  XUMHUYECKUX  peakiuid  (OKUCIUTEIbHO-
BOCCTAaHOBUTENBHBIC, IK30-U DHIOTEPMHUCCKHUE, PEAKIIM MOHHOTO OOMEHa), PacTBOp,
AIEKTPOJIUTBI, HEANEKTPOIUTHI, DICKTPOJIUTUYECKAs AUCCOUMALUs, OKHUCIHUTEND,
BOCCTAHOBUTENb, CKOPOCTh XUMUYECKOU PEaKIMi, XUMUYECKOE PAaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHsI XMMHUYECKOTO CTPOEHUs opraHumyeckux BemiectB A.M. Bytieposa,
TEOPHUS IEKTPOJIUTHUECKON aucconmanuu, nepuoandeckun 3axkon .M. Menneneesa,
3aKOH COXPAaHEHHUS MacChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN SI3bIK XUMUHU,
dakToIOorMYeCKUe CBEJACHUS O CBOWCTBAX, COCTaBe, IOJYYEHUH U OE30MacHOM
UCIIOJIb30BAHUU BAXKHEWIIIMX HEOPTraHWYECKUX W OPraHWYECKHUX BEIIECTB B OBITY U
IIPAKTUYECKOM AEATEIBbHOCTH YEJIOBEKA,;

[13. CdopMUPOBAaHHOCT, YMEHUW BBISBISATH XapaKTepHbIE TMPHU3HAKU U
B3aHMOCBSI3b W3YUYECHHBIX IIOHATUH, MPUMEHATh COOTBETCTBYIOIIME MOHATHUS IIPU
OIIMCAHUU CTPOCHUS U CBOWCTB HEOPTraHUYECKUX M OPraHUYECKUX BEILIECTB U HX
MPEBpPAIICHUN; BBIABIATh B3aUMOCBA3b XHMUYECKHMX 3HAHUM C TIOHATUSAMHU U
MPEJICTABICHUSIMA IPYTUX €CTECTBEHHOHAYYHBIX TPEAMETOB;

I14. CdopmMupOBaHHOCTh yMEHHI HCIOJH30BaTh HAUMEHOBAHUS XHUMHYECKHX
COCIMHEHUI MEXIYHAPOJHOIO COK03a TEOPETUYECKOM M TMPUKIAJIHOW XUMHU U
TPUBHAJIbHBIC Ha3BaHUs BAXKHEHIIUX BEIIECTB (ITWJIEH, alleTWICH, TJIUIEPUH, (EHO,
dbopmanbaerua, yKkCycHasi KUCIIOTa, TJIMIMH, YrapHbIM ras, YIJIeKUCIbIA Ta3, aMMHAK,
raiieHasi U3BeCTb, HEeralIeHasi H3BECTh, MUTHhEBAS COJIA U APYTHX), COCTABIATH (POPMYJIbI
HEOPraHUYECKUX M OPraHWYECKHUX BELIECTB, YPAaBHEHUS XUMHUYECKHX PpPEaKIUH,
OOBSACHITh UX CMBICI; TOJITBEPXKIATh XapaKTEPHbIE XUMHUYECKHE CBOICTBA BEIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMU U 3aIUCSIMU YPABHEHUN XUMUYECKUX PEAKLINM;

[15. ChopMHpOBaHHOCT, YMEHHUH yCTaHABIMBATH MPUHAIJICKHOCTh W3YYEHHBIX
HEOPraHUYECKUX W OPTraHMYECKUX BEIIECTB K OIPEICIICHHBIM KjlaccaM W TpyIam
COCIMHEHUH, XapaKTepU30BaTh UX COCTAB U BAXKHEUILKME CBOMCTBA; ONPENENATh BUJIbI
XUMHUUYECKUX CBsi3ei (KOBaJIeHTHAasl, MOHHAs, METaJUInuecKasi, BOJIOPOJIHASI), THIIBI
KPUCTALUTNYECKUX PEIIETOK BEIIECTB; KJIACCUPUIIMPOBATH XUMUUECKUE PEAKIIUY;

[16. BiageHue OCHOBHBIMH METOJAMH HAYYHOrO TO3HAHUS BEUIECTB W
XUMHUYECKUX SIBJICHUM (HAOJI0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIMPOBAHHUE);

[17. ChpopmMupoBaHHOCTh YMEHUI MPOBOAUTH PACUETHI IO XUMUYECKUM (HopMysIam
U YpPaBHCHUSIM XUMHYECKHX pEaKIMil C HCHOJIb30BaHUEM (PU3MUECKUX BEJIMYMH,
XapaKTEePHU3YyIOMIMX BEIIECTBA C KOJWYECTBEHHON CTOPOHBI: MacChl, oO0BbeMa
(HOpMaJIbHBIE YCJIOBMSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIOJIb30BaTh CUCTEMHbIC
XAMHUYECKUE 3HAHUS IS MPUHATHS PEIICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYyalHUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM,;

I18. CdopMUpOBaHHOCTh YMEHHUH IUIAHUPOBATh W BBINOJHATH XHMHUYCCKUI
AKCHEPUMEHT (TIPEBpalEHUs OPraHUYECKUX BEIIECTB MPH HArpEBaHUU, MOJIyYEHHUE

5



TWIEHA U M3YyYEHHE €ro CBOMCTB, KAYECTBEHHBIE PEAKLIMU HAa aJIbJEIHJIbl, Kpaxmal,
YKCYCHYIO KUCJOTY; JIeHaTypalus OejIKOB MpU HArpPEBAHUH, I[BETHBIE PEAKIIMHU OEJIKOB;
MPOBOJUTH pEAKIMM HOHHOTO OOMEHa, OMNpEeNeNsITh CpeAy BOJHBIX PACTBOPOB,
KaueCTBEHHbIE peaklud Ha cyibdaT-, kapOoOHAT- M XJOPUI-aHUOHBI, HA KaTUOH
aMMOHHUSI; pelaTh SKCIepUMEHTaIbHBIC 3a/1aun 1o TeMaM "Metaiuiel" u "HemeTamsr")
B COOTBETCTBHUU C MPaBUJIAMU TEXHUKU 0€30MaCHOCTH NIPH OOpAIlleHUH C BEIIECTBAMU U
7a0b0paTOpHBIM  00OpYJIOBaHHWEM;  MPEACTABIATH  PE3YJbTAaTbl  XUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amUCH YpPaBHEHUH COOTBETCTBYIOIIMX pEakUuid U
(dbopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

I19. CdhopMupoBaHHOCTh YMEHHMI aHAIU3UPOBATH XUMHUYECKYIO0 HH(OpMAIUIO,
MOJTy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (CPEACTB MaccoBOi MHpopMaluu, cetb IHTepHeT
U IpyTHE);

[110. CdopMHpOBaHHOCT, yMEHUH COOMIOMATh TpaBUia  IKOJIOTHICCKU
1eJ1eCO00Pa3HOTO MOBEACHUS B OBITY U TPYJOBOW JEATEIBHOCTH B IIENIAX COXPAHEHUs
CBOEr0 3J0POBbS M OKPYXKAKOUIEH MPUPOJHOM CpeAbl; YUYUTHIBATH OIACHOCTH
BO3JICHCTBHSI HAa JKUBBIE OpPraHU3Mbl OIPEICICHHBIX BEIIECTB, IIOHUMAas CMBICI
IIOKa3aTelIs MPEeAEIIbHON JOIYCTUMOM KOHIIEHTPALUH.

Pe3yabTarbl OCBOCHHSI JAUCHUILUIMHBI HaNpaBJeHbl Ha (POPMHPOBaHHUE
3JIEMEHTOB 00IIMX KOMIIETCHIMIA:

OK 01. Bosibupate croco0bl pemieHus: 3aiad npohecCUOHAIbHOW N1EATENbHOCTH
IPUMEHUTENBHO K Pa3JIMYHBIM KOHTEKCTaM.

OK 02. OcymecTBiaiTh NOHWCK, AaHAIW3 W HWHTEPNpPETalui0 HHPOpMauuu
HEO0OXOIMMOM ISl BBIMOJIHEHUS 3a]1a4 Npo(eCCUOHATBHOU NeATEIbHOCTH.

OK 04. Pabotath B KOJUIEKTUBE M KOMaH1e, 3((PEKTUBHO B3aUMOJEHCTBOBATH C
KOJUIETaMHU, PYKOBOJCTBOM, KJIUEHTaAMHU.

OK 07. ConeiicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH Cpelbl, pecypcocOepeKeHHtIO,
3¢ (EeKTUBHO AEWCTBOBAThH B UPE3BBIYAMHBIX CUTYALIUAX.

Pe3yabTarbl OCBOCHHSI JAUCHUILUIMHBI HanpaBJeHbl Ha (OPMHUPOBaHHE
pe3yJIbTATOB BOCIIMTAHMSA:

JIP10. bepexnuBO OTHOCSUIMICA K TPUPOJHOMY HACIEIUIO CTPaHbl U MHpA,
POSBISAIONNN cHOPMUPOBAHHOCTh SKOJOTMUYECKON KYJIbTYphl HA OCHOBE MOHMMAHUS
BJMSIHUSL COLIMAJBHBIX, AIKOHOMHUYECKMX M MNPOPECCHOHATBHO-IIPOU3BOICTBEHHBIX
MPOLIECCOB Ha OKPYKAIOIIYIO0 Cpeay. BoIpakaromuil AEATEIbHOEC HENPUSATHE NECUCTBUH,
OPUHOCAIIMX Bped MPUPOJE, PACHO3HAIOIMIMKA OMNACHOCTH Cpelabl  OOMTaHuS,
NpEeayNnpex a0 PUCKOBAHHOE TOBEACHHUE IPYTUX TpaXkAaH, MOMYJISpU3HPYIOUTUN
CHOCOOBI  COXpPAaHEHUs TNaMSATHUKOB NPHUPOABI CTPaHbl, PETrUOHA, TEPPUTOPHH,
MOCEJICHUSI, BKIIIOUEHHBIN B 00ILIECTBEHHbIE MHUILIMATHUBBI, HAIIPABJICHHBIE HAa 3a00TYy O
HUX.

1.4. Pexomenayemoe KOJIMYECTBO YaCOB HA OCBOCHHE NPOrPpaMMbl y4eOHOM
AUCHHUIIMHBI:

yueOHO Harpy3ku odydaromierocs /2 Jaca.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0beM yueOHOM TMCIUILUIMHBI M BUAbI Y4eOHOH PadoThI

Buna yuyeO6Hoii padoThl

Oo0vem uacoe

3avgera

Y4yeOHasi Harpy3ka (Bcero) 72
yueOHasi Harpy3ka BO B3aUMOJEHCTBMH C TMpenogaBarTeleM 72
(Bcero)

B TOM YUCJIE: 45
JabopaTopHbIe PabOTHI 6
NPAKTUYECKUE 3aHITHUS 36
U3 HUX B (hOpME MPAKTUUECKON MOATOTOBKH 6
KOHTPOJIbHBIE paOOTHI 3

CamocrosiTesibHasi paboTa o0yyarinerocs (Bcero) 0

B TOM YUCJIE:

NHuBuAYyabHOE MPOEKTHOE 3aJJaHUE -

KoncyabTanumn -

IIpomexyTouyHasi arrectauus B popme Ju(pPepeHIMPOBAHHOIO 2




2.2. TemaTu4ecKuii IJIaH U cofepKaHue YU4eOHOH TUCIUNJIMHBI « XUMHUS»

AKIIETITOPHBIN). DIEKTPOOTPUIIATEIbHOCTh. KOBalleHTHBIE TOJISIpHAs M HETOJsIpHAas CBS3U. KpaTHOCTh KOBAJEHTHOM|
CBs3U. MOJIEKYJISIpHbIE U aTOMHbIE KpUCTAJNIMUYeckue peuieTku. CBONCTBA BELIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMH|

KPUCTAJUIMICCKUMU PCHICTKAMMU.

HaumeHnoBanue pa3nenos u teMm (Coaep:kaHue yueOHOro MaTepuaJja, JabopaTopHbie padoThl U NPAKTHYECKHe 3aHATHSA, CAMOCTOATeIbHAsA padora) O0beM yacoB Koasb!
o0yJawImuxcs, KypcoBasi padora (IPoeKT) (eciu npedycmompennl) KOMIIeTeH i
H JIMYHOCTHBIX
pe3yJbTaToB,
¢popmupoBanu
10 KOTOPBIX
CIoco0CTBYET
3JeMeHT
MPOrpaMmbl
Pazgen 1. OBIIAA 1 HEOPTAHUYECKASA XUMUA 42
Tema 1.1. OCHOBHBIE IOHATUS U OcHoBHbIe NOHATHSA XUMHUHU. BemectBo. AToM. Monekyna. XuMudeckuit anemenT. Amnotponus. IIpocteie n 1 11, 112, 117,
BaKOHBI. CIIO)KHbIe BellecTBa. KauecTBEHHBIW W KOJMYECTBEHHBIH COCTAB BELIECTB. XHUMHYECKHE 3HaKH M (OPMYIIBL. OK2
OTHOCHUTENIbHBIE aTOMHAasI U MOJIeKyJIsipHast Macchl. KonnyecTBo BemiecTsa.
OcHoBHbIe 3aKOHbI XUMHMH. CTexuoMeTpus. 3aKOH COXPAaHEHHS MacChl BELIECTB. 3aKOH IOCTOSHCTBA 1
COCTaBa BEUIECTB MOJIEKYJIIPHOM CTPYKTYPHI. 3aKOH ABOTaIpO U CIEICTBUS UX HETO.
IIpakTuyeckue padoTsl: M1, I12, I13,
PacuerHble 3a1aun Ha HAXOXKJEHUE OTHOCUTEIILHON MOJIEKYJIIPHOW MaccChl. 1 115, 117, 119,
PacueTHbIe 3a1a4M 10 OCHOBHBIM 3aKOHAM XUMUH. 2 OK1, OK2
Tema 1.2. [leprognueckuil 3aKoH| Hepuonnuecknii 3axkon .M. MenpeneeBa. Otkpeitue [[.M. MenneneeBsiM Ileproguueckoro 3akoHa. 1 JI1, M1, I11,
1% [lepuonnueckas cucremalllepuonuueckuii 3akoH B popmynuposke J[.J1. Menneneesa. 112, I13, 115,
XUMHYecKux  aieMmeHToB .M. [Teprognueckast TabuIa XMMUYECKHX JJIEMEHTOB — rpaduueckoe OTOOpaKeHHE MEPUOAMYECKOr0 3aKOHA. I17, 119, OK2,
MeHpeneeBa 1 CTpoeHue aroMa.  |(CTpYKTypa MepHOAMICCKOM TaOIUIIbI: TIEPHOIBI (MaJbIe U OOJIBIIKE), TPYIIbI (TJaBHAS U TIOOOYHAs). JIP10
Ctpoenue aToma u nepuoauyeckuii 3axon .M. MenaeseeBa. ATOM — CIIOKHast 9acTUIa. Sapo (IpOTOHB] 1
1 HEUTPOHBI) W JJIEKTpoHHas 06onouka. M3orombl. CTpoeHHE 3JIEKTPOHHBIX O0O0JIOUEK aTOMOB JJIEMEHTOB MAaJbIX
nepruooB. OCOOEHHOCTH CTPOEHHS 3JIEKTPOHHBIX O0OJIOYEK AaTOMOB IEMEHTOB OOJBIINX MEPHONOB (TIEPEXOTHBIX
anemeHToB). [loHsTHe 00 opOurtansax. S-, p- u d-Opburtanu. DIeKTPOHHbIE KOHQHUIYpalWH aTOMOB XHMHYECKHX|
PIIEMEHTOB.
CospemMeHHas (HOpMYITHPOBKA EPHOIUUECKOT0 3aKOHA. 3HAUECHHE TIEPHOIUUECKOTO 3aKOHA U TIEPHOINUECKOM
crcTeMbl XuMIdeckux aneMeHToB [I.M. MenzeneeBa /i pa3BUTHS] HAYKH ¥ HOHUMAaHHsl XUMHYECKOH KapTHHBI MHPA.
IIpakTnyeckue padborsl: M1, M2, 12,
CocraBieHHe 3JEKTPOHHBIX KOHQUTYPAIHA aTOMOB XHMHYICCKHX 3JICMEHTOB. 3 116, 19, OK1,
OK2
Tema 1.3 Honnasi xumudeckasi cBf3b. KaTHoHbl, X oOpa3oBaHHEe M3 aTOMOB B Pe3yJbTaTe MPOLECCa OKHCICHHS. 1 M1, I3, TI5,
CTpoeHue BelecTna. IAHHOHBI, UX 00pa3oBaHHE W3 aTOMOB B pe3yJbTaTe MpOIlecca BOCCTAHOBJICHWs. MOHHas CBS3b, KaK CBS3b MEXKIY 116, 119, OK2
KaTHOHAMHM M aHHOHAMH 3a CUYET JJIEKTPOCTaTHYECKOTO MpuTsHKeHusA. Kiaccuukamus HOHOB: 1O COCTaBy, 3HAKY)|
Bapsiga, HAIMYHIO THAPATHOW oOomoukn. MoHHBIE KpHcTammnueckue pemeTkd. CBOiCTBa BEHIECTB ¢ MOHHBIM THIIOM
KPUCTAJIIMYECKON PELIETKY.
KoBanenTHass xumMuyeckasi cBsi3b. MexaHN3M 00pa3oBaHHS KOBAJCHTHOH CBA3M (OOMEHHBIA M JTOHOPHO- 1




Merainyeckasi ¢BA3b. MeTanueckas KpUCTAJIJIMYECKasA pCIICTKa U MCTAJUIMYCCKAsA XUMHNYCCKasl CBA3b.
Dusnyeckre CBONCTBA METAIOB. Al"pel"aTHI)Ie COCTOSAAHUA BCUICCTB U BOAOPOJHASA CBA3b.

IIpakTuyeckue padorsl: M1, M2, 112,
OmnpeneneHne COeANHEHUNA ¢ HOHHBIMH KPHCTAINTMYSCKUMHE PEIICTKAMH. 2 116, 119, OK1,
CocraBieHne cxeM 00pa30BaHUs KOBAJICHTHON CBSI3M B MOJIEKYJIaX BEIIECTB. 2 OK2
Pemmenne 3a1a4 Ha MacCOBYIO JOJIIO. 1
Tema 1.4 PactBopsl. Bopa. PacrBopbl. PacrBopenme. Bona kak pactBoputens. PactBopumocTs BemiecTB. HachlieHHbIE, 1 JIP10, IT1, 112,
DIEKTPOTUTHICCKAS HEHACHIICHHBIC, TICPECHIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH Ta30B, KHUIKOCTEH M TBEPIBIX BEIIECTB OT 113, 114, 116,
Imuccounanus. pa3IMYIHBIX (paKTOpPOB. MaccoBasi 10JIs paCTBOPCHHOTO BEIIECTRA. OK2
DJIEKTPOJIUTHYECKAS TUCCONMANMSA. DICKTPOIUTH U HEIJIEKTPOIHTHL. 1
OneKTpoauTHYeCcKass AUccouuanua. MeXaHU3Mbl D3JIEKTPOJUTHYECKON IUCCOLMAIMM A BEIIeCTB C
[PA3IUYHBIMU TUIAMHM XHUMUYECKOH cBsa3u. CTemeHb >3IeKTPOIUTHYECKOM nuccoruanuu. CuibHble U cialble
PIIeKTPOIUTHL. KHCIIOTBI, OCHOBAHUS M COJIM KaK 3JEKTPOJIUTEHI.
IIpakTuyeckue padoTsl: M1, M2, T12,
Pemienne 3a1a4 Ha Hax0JI€HHE MACCOBOM JIOJIM pACTBOPEHHOTO BEILECTBA. 1 I16, 119, OK1,
Hanucanue cTyneH4aTol U NOJHOW JUCCOLUALUY 3IEKTPOIUTOB. 1 OK2
Permmenne 3a1a4 1o CTENEHN ANCCONMAIINH IEKTPOIUTOB. 2
Tema L.5. Kiaccnuxarps Kuciaorel u ux cBoiictBa. KHCIOTHI Kak 3JEKTPOJHUTHL, MX KIACCH(PHUKANMSA IO Pa3IMIHBIM IPHU3HAKAM. 1 I11, 112, 113,
HCOPTraHMISCKUX COCIUHCHHN M WX XMMHYECKHE CBOMCTBAa KHCIOT B CBETE TCOPHH DIIEKTPONUTHUECKOW auccommanin. OCOOCHHOCTH B3aMMOACHCTBHSA 114, I15, 116,
CBOICTBA. KOHIICHTPUPOBAHHOM CEpPHOI M a30THOU KUCIIOT ¢ MeTaiiaMu. OCHOBHBIE CITOCOOBI MTOTyYSHHUS KUCIOTHI. OK2
OcHoBaHus M uX cBoiicTBa. OCHOBaHUS KaK 3JICKTPOJIMTHI, UX KIACCH(UKAIMSA 110 Pa3IHIHBIM MPU3HAKAM.
XUMHUYECKHEe CBOWCTBA OCHOBAHHMH B CBETE TEOPHH ICKTPOIUTHUECKON Aucconnanny. PasinokeHne HepacTBOPUMBIX B 1
BoJIe OCHOBaHHUH. OCHOBHBIE CTTIOCOOBI TIOJTyYEHHUS] OCHOBAHHH.
Coumn 1 ux cBoiicrBa. Comu Kak 3neKTponuTsl. Colu cpeHue, KUCIble U OCHOBHBIE. XMMHUYECKH CBOWCTBA
COJIel B CBETE TEOPUH AIIEKTPOIMTUUECKON Auccoruanyu. CrnocoObl momydeHus coiei. ['uaponus comneil. 1
Oxcuabl u ux cBoiicrBa. ConeoOpasyiomniue u HecosieoOpasyromue okcuasl. OCHOBHBIC, aM(pOTEpHBIC U
KHCJIOTHBIE OKCH/IBI. 3aBUCUMOCTh XapaKTepa OKCH/Ia OT CTEIIEHH OKUCIICHHUS 00pa3yolero ero MeTamia. XUMHIeCKue 1
cBoiicTBa OKcuAOB. [lonyueHne oKkCuaoB.
IIpakTuyeckue padoTsl: M1, M2, 12,
CocraBieHre ypaBHEHHH peaknuii XUMHUUECKUX MPEeBpalieHUH. 4 115, 116, 119,
OK1, OK2
JladopaTopnasi pabora Nel. VccnenoBaHue CBOHCTB KUCIIOT, OCHOBAHHUMA, COJEH. 2 M2, M3, 116,
18, 1110, OK1,
OK4, OK7
Tema 1.6. XuMudeckne peakinm. CxopocTh XuMHYecKHX peakuuii. [ToHATHE 0 CKOPOCTH XMMHYECKHX peakiuil. 3aBHCUMOCTh CKOPOCTH 1 11, 112, 113,
XMMHYECKHX PEaKIHi OT Pa3IMYHBIX (PAKTOPOB: MPUPOJIBI PEarHpYIOIMX BELIECTB, MX KOHLIEHTPALUH, TEMIIEPATYPBI, 15, 117, OK2
[OBEPXHOCTU CONPUKOCHOBEHHS U MCIOIb30BAHUS KATaIU3aTOPOB.
OopaTuMocTh XHMIYecKHX peakuuii. OOpaTnmble 1 HEOOPATHMBIE PEAKIIUH. 1
XumMuyeckoe paBHOBECHE H CIIOCO0BI €ro cMelleHHusl. 1
IIpakTnyeckue padorsl: M1, M2, 112,
Onpenenenye BIUSHUN Pa3IMYHBIX (AKTOPOB HA CMENIEHHE XMMUYECKOTO PaBHOBECHSL. 2 I15, 116, 119,
Pewienue 3a1a4y Ha onpenenaeHre CKOPOCTH XUMUYECKUX PEaKLIUM. 2 OK1, OK2
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Konrtpoasnas padora Ne 2 mo teme: «O01mast 1 Heopranmdeckast XUMHs». 1 M1, I12, 113,
114, 115, 117,
OK1
Paznen 2. OPTAHMYECKASA XUMHUSA 22
Tema 2.1. OCHOBHBIE TOHSTHA IIpexmer opranuveckoii xumuu. [IpupoaHble, HCKYCCTBEHHbIE U CUHTETUYECKUE OPraHMYECKUE BEILIECTBA. 1 JIP10, JI1-J14,
OpraHNYecKOr XWMUU H TeopusCpaBHEHHE OPTaHHYECKUX BEIIECTB C HEOPTAaHHICCKIMHU. 11, 12, 113,
CTpPOEHUS OpraHUYECKHUX| BanenTHOCTh. XMMUUECKOE CTPOEHUE KaK NOPSAJOK COEAMHEHNS ATOMOB B MOJIEKYJIbI 110 BaJIEHTHOCTH. 16, OK2
COEIMHEHUH. Teopusi crpoeHusi opranmdyeckux coeauHenuii A.M. ByrtiepoBa. OCHOBHBIC TIONOKCHHS TEOPHH 1
XMMHYECKOTO CTPOEHHS. XUMHUYECKHEe (POPMYIBI M MOJIEITH MOJIEKYJ B OPTaHNIECKON XHMHUH.
H3oMepus u usomepsbl. 1
IIpakTuyeckue padoTsl: M1, M2, I12,
Hanwmcanue cTpyKTYpHBIX (POPMYIT 38J]aHHBIX BELICCTB. 1 116, 119, OK1,
CocraBieHre U30MEPOB 33JJaHHBIX BEIECTB. 1 OK2
JlagopaTopHuas pa6ora Ne 2. KoHCTpyHpOBaHHE MOJIEICH MOJICKYJ AJIKAHOB U ITUKJIOAJIKAHOB. 2 M2, M3, 116,
I18, IT10, OK1,
OK4, OK7
Tema 2.2. YrneBoopoibl U HUX AuxaHbl. AJKaHBI: TOMOJOTHYECKHH DS, U30MEpUsS M HOMEHKJIATypa ankaHoB. IIpuMeHeHHe ankaHOB Ha| 1 M2, JI1, 113,
MPUPOJIHBIE HCTOUYHUKH. OCHOBE CBOMCTB. 114, I15, 1110,
XuMH4YecKHe CBOMCTBA aJIKAHOB. 1 OK2, JIP10
AJkeHbl. DTUIICH, TOMOJIOTHYECKUH Psill, U30MEpHsl, HOMEHKIIATypa aJIKEHOB. 1
XuMHYeCKHe CBOHCTBA AJIKEHOB. 1
IIpakTuyeckue padoTsl: M1, M2, 12,
CocraBieHre N30MEPOB aJTKAHOB. 1 T15, 116, 119,
CocraBieHue peakifii Mo CBOMCTBaM ajJKaHOB. 1 OK1, OK2
CocraBieHue peakifil Mo CBOMCTBaM aJKEHOB. 2
Tema 2.3. Kucnopomacoaepxkaiue, Cruprhl. TloHATHE O TpeAenbHBIX OJHOATOMHBIX cHUpTax. [IpuMeHeHHe 3TaHONa HAa OCHOBE CBOKCTB. 1 M2, JI1, 113,
OpraHUYeCKUEe COCTMHEHUSI. IAJTKOTOJIM3M, €T0 MOCJIEACTBUS U MPEAYIPEKICHHE. 114, 115, 1110,
XuMHYeCKHEe CBOICTBA 3TAHOJIA. 1 OK2
[pakTnuyeckas padora. M1, M2, 12,
CocraBieHre ypaBHEHUH peakluid 0 XUMUYECKUM CBOMCTBAM CIIMPTOB. 2 115, 116, 119,
OK1, OK2
JlabopatopHasi padora Ne 3. PacTBopeHue IiuliepuHa B BOJIE M B3aUMO/ICHCTBIE C THIPOKCHIOM 2 M2, M3, 116,
menu (II). T18, I110, OK1,
OK4, OK7
Konrpoabnas padora Ne 3 mo teme «Opranuyeckasi XHMHs 1 M1, 112, 113,
114, 115, 117,
OK1
Paznen 3. XWMMS B BBITY U TPOU3BOJACTBEHHOM JEATEJIbHOCTH YEJTOBEKA 6
Tema 3.1 HoBeiimmue IIpakTHyeckas NOArOTOBKA. JI1-J14
MOCTHIKeHN s XUMHYECKOI HAYKH Posib xuMuHn B o0ecnedyeHHH JKOJIOTMYECKONH, JHEPreTHYecKOil M NHUIIeBOH 0e30IaCHOCTH, Pa3BUTHH M1-M3
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[AToro:

MeIULHHBI. 1 JIP10
IIpaBuna noucka u aHAJIM3a XHMHYECKOi MHGPOPMALNU U3 PA3TUYHBIX HCTOYHHKOB (Hay4YHas 1 yueOHO- OKl1, OK2,
HayJHas JINTEpaTypa, CPEeACTBA MacCcOBOi mH(popMaImH, ceTs IHTEpHET). 1 OK7
[IpumeHeHre XMMHUECKHUX BEIIECTB U TEXHOJIOTUH: KOHCTPYKLIMOHHBIE MaTepUabl. 2 [11-1110
3amura: [lpeacraBieHne pe3yabTaToB B popMe MIUHU-IOKIAA C Ipe3eHTanei 2
IIpomexyrouynas arrecranus B ¢popme 1udpdpepeHIUPOBAHHOIO 3a4eTAa. 2 JI1-J14
M1-M3
JIP10
OK1, OK2,
OK7
IT1-IT10
72
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3.1.

3. YCJIOBUA PEAJIN3AIIAN YYEBHOU JUCIUILINHBI
MATEePHAIBHO-TEXHHUYECKOMY

TpeGoBanusi K  MHHHMAJLHOMY

o0ecrne4eHn 10
Peanu3amus yaeOHOW AUCIUILTNHBI TPEOYyeT HATUIUs y4eOHOTO KaOMHETa XHUMHUU,
XUMHYECKOH TabopaTopuH.

O6opynoBanne yueOHOTo KaOUHeTa:

Ne mi/m HaumenoBanue HuBeHTapHBI HOMED KomnnuectBo
1. Crton nemoHcTpanuoHHb 2400%750*900 16293001983 1
2. Ctou penogaBaTens 16293001983 1

TexHru4ecKue cpecTBa 00yUEHUS:
Ne n/mt HanmenoBanue | MIHBEeHTapHBIN HOMED KosmuectBo
1. [[porpamMmHo-anmaparHblii Kommiiekc RAY 16293001613 1

S222.

2. Knasuarypa iCL 16293001613 1

3. [Mpoextop Epson EB-435 W 16293002171 1

4, Cencopubiii LCD mucmuteid 55 Flame 55T 21012420171100007 1

5. Ulazepnsrit npuatep Kyocera M2 ECOSYS 1
P2235dn

6. MurepaktuBHas qocka Classic Solution Dua 16293002213 1

7. /Tocka marauTo - MmapkepHas 1200*1000 16293001769

8. HoyT6yk nmoprarusnsiii [I9BM RaYbook 41012420180800041 1
Bi1010

9. [ IporpamMmMHO-anmapaTHBId KOMILIEKC 16293001793 1
Raybook S

10. |[Hudposas 1abopaTopus IO XUMHH 16293002228 1

O6opynoBanue 1a00PaTOPUH:
Ne n/mt HanmenoBanue WMHBeHTapHBIA HOMED KonuuecTs
0

1. Xpomarorpad razossiit Kpucramaokc-40000M 16293002056 1

2. [ludposas nabopatopust mo xumuu (0a30BbIN y 21012420171100002 1

3. [ludposas nabopaTopust mo xumuu (0a30BbIN y 21012420171100003 1

4. [ludposas nadbopaTopust mo Xxumuu (0a30BbIN y 21012420171100004 1

S. [ludposas nadbopaTopust mo Xxumuu (06a30BbIN y 21012420171100005 1

6. Hudposoii natunk temneparypsl (0-1000 C) 21012420171100020 1

7. [udpoBoii gaTunK 31EKTPONPOBOIHOCTH 21012420171100022 1

8. DIIEKTPOILITUTKA 21012420171100021 1

9. KoHmykTOMETp 1a00PaTOPHBIN 16293001488 1

10.  [larumk TemmepaTypsl TEpMOIIAPHBbIi 21012420171100023 1

3.2. UudopmannonHoe odecnevyeHne o0yueHust
IlepeyeHs pexoMeHAyeMbIX Y4eOHbIX M3JIaHUI,

JTOMOJTHUTEbHOMU JIUTEPATYPbI

HNurepHeT-pecypcos,
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Pexomenayemas Jiureparypa:
1. biiuroB JI.LH. Xumus: yue6nuk ans CI1O. — CI16.: JIans, 2020. — 260c¢
2. Kopoun H.B. O6mas xumus. Teopus u 3amaun: YueOHoe mocooue mis CIIO. —
CII0.: JIans, 2020. — 492c.
3. Kanyctuaa A.A. Obmas n Heopranumdeckas xumus. [Ipaktukym: yueOHOE mocooue
g CITIO. — CII6.: JIans, 2020. — 152c¢.
4. I'muaka H.JI. O6mas xumus: yae6noe nocooue mia CIIO. — M.: KHOPYC, 2019. —
750c.
JlonoJiHUTEIbHbIE HCTOYHUKM:
1. Tabpuensu O. C., OctpoymoB U. I'. Xumus mis npodeccuit u cnenuanbHOCTEN
COIIMAJIIbHO- JKOHOMHUYECKOTO0 M TyMaHUTApHOTro mnpoduied: ydyeOHUK i CTYI.
yupexeHuit cpes. mpod. oobpazoBanus. — M., 2017
2. Tabpuensa O.C. Xumus. [Ipaktukym: yae6. mocodue. — M., 2018
3. Xwumus : yueonuk misa CI1O / 1O. A. Jlebenes, I'. H. ®anees, A. M. I'ony6Ges, B. H.

[TammoBan ; mox ob6mei pemakiueit I'. H. ®aneeBa. — 2-e¢ uzn., mepepadb. U mom. —
MockBa : MzmarensctBo [Opaiit, 2018. — 431 c¢. — (IIpodeccuonanpHoe
00pa3oBaHue).
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4. KOHTPO.Ib Y OIIEHKA PE3YJIbTATOB OCBOEHUS YUYEBHOU

KonTpoanb

U OLEHKA

JANCHUIIJINHBI
PE3yJbTATOB

OCBOCHMU

y4eOHOM  JTUCITUTIIIMHBI

OCYHICCTBILICTCA IIPCIIOAABATCIICM B IIPOHCCCC IIPOBCACHUSA IIPAKTHYCCKHX

3aHATHA M J1aOOpaTOpHBIX pabdoT,

TCCTUPOBAHMH,

a TaKKC BBIIIOJIHCHUS

00y4JaromMUMUCS WHIUBUAYAJIBHBIX 3a/IaHUH, TPOCKTOB, UCCIETOBAHUM.

Hpuaoxenne 1

KOHKPETU3ALNUSA PE3YJIbTATOB OCBOEHUSA JUCHUITIJIMHBI

Pe3yabTarbl dopmupyemble Pe3ysbTaThbl BOCIUTAHUS DopMbl H METO/IbI OLIEHKH
O0CBOEHHA OK u IIK
JHCHUTIHHBI
JI1. Oco3nanne OK 04. JIP10. bepeximBo Tewma: [lepuomndeckuii 3aKOH 1
00y4aIOITIMHICS DddekTrnBHO OTHOCSIIIIUACS K IPUPOTHOMY [Tepnonndeckas cucremMa
poccuiickoit B3aMMO/ICWICTBOBA | HACJIEIUIO CTpaHbl U MHpa, XUMHYECKUX 3nemeHToB [I.1.
rPAKIAHCKON Th ¥ paboTaTh B MPOSIBISIFOLIU I Menpeneesa
UACHTHYHOCTH; KOJIJICKTHBE U c(hOpMHUPOBAaHHOCTh OreHKa OTBETOB HA yCTHBIH
KOMaHJie. 3KOJIOTUYECKON KYJbTYpPhl HA (POHTANILHBIN OTIPOC
OCHOBE TIOHUMAaHUs BIUSHUS 1. Kakoe BnusHuE Ha pa3BUTHE
COLMANIbHBIX, 9KOHOMHUYECKUX U | XUMHUYECKUX HAayK B Halllel cTpaHe
npoeccnoHanbHO- okazau [lepuonnueckuit 3akoH?
MIPOM3BOJICTBEHHBIX IporieccoB | 2. B yem 3axmrouaeTcs
Ha OKPY’KaIOIIYIO Cpesy. T€HUAJIBHOCTh PYCCKOI'O YUYEHOTO
Bripaxatronuii nesrenpHoe H.N. Menneneesa?
HENpUSITUE NECHCTBUH, OrieHKa TpyIIoBor 0ecepl ¢
MIPUHOCSIINX BpPEJ IPUPOE, o0yJaromumucs
Pacmo3HAaOLINi OTACHOCTH Ha TEMBI:
cpensl oOuTaHus, Bnusgnue nuunoctu .M.
MIpeIyTpeK A0 MenzeneeBa Ha pa3BUTHE HAYKH B
PHUCKOBaHHOE MOBEJICHHE Hallei ctpaHe.
JOPYTUX TPaXkAaH, Hama crpana u ee BblIaromuecs
MOMYJISIPUBUPYIOIINH CIIOCOOBl | yUEHBIE.
COXpaHEHUS NTaMITHUKOB Tema: Teopus cTpoeHus
MIPUPOABI CTPAHBI, PETHOHA, OpPraHUYecKUX COeAMHEHHUN
TEPPUTOPUHU, ITOCEJICHHUS], Bytneposa A.M.
BKJIIOUEHHBIHN B oOmiecTBeHHbIe | OIleHKa OTBETOB Ha YCTHBIN
WHULMATHUBbI, HAlpaBJICHHbIE HA | (YPOHTAJIBHBIN ONPOC
3a00Ty O HUX. 1. B ueM BaskHOCTb TEOpHUH
CTPOEHHS OPTaHHMYECKUX BELIECTB
Ha pa3BUTHE OPraHUYECKOMH
xumun?
OrieHKa TPpyIIOBON Oecebl C
00yJaroIUMHUCS
Ha TeMy: Bknag Anekcanapa
Muxaitnouua byTieposa B
MHPOBYIO H POCCHHCKYIO HAYKYy.
JI2. T'otoBHOCTB K | OK 02. JIP10. bepexnuso OneHka BBITOJIHEHUS
CaMOpa3BUTHIO, Hcnone3oBath OTHOCSIIUICS K IPUPOTHOMY WHAWBUIyAJIbHBIX MPAKTUYECKUX
CaMOCTOSITETIHHOC | COBPEMEHHBIE HaCJIETUIO CTPaHbl M MHpAa, 3aHATHUH 110
TH U CpEJICTBA MOUCKA, | MPOSIBIAIONIUN teme 3.1 Hoseline qoctrmxeHus
CaMOOINpEACICH! | aHAJIN3a U c(OpMHPOBAaHHOCTH XUMHUYECKON HAyKH
10; MUHTEpIpEeTaluu 9KOJIOTHYECKOM KyJIBTYphI Ha (caMoCTOSATENIFHOE BBIIIOJIHEHHE,
UHQOpMAIH, 1 OCHOBE TIOHUMAaHWUsI BIUSHUS KOHCYJIbTAIIN! C MPENOaBaTEIIEM);
MH(QOPMAIIMOHHB! | COLMAIBHBIX, SKOHOMUYECKUX U | OIeHKa IpyNIoBOro BHINOJHEHHUS

14




€ TEXHOJIOTUH JIJIst
BBITIOJTHEHHMS
3a71a4
po(heCCUOHATBH
O IeATCILHOCTH.

npogecCuoHaNBEHO-
IIPOM3BOCTBEHHBIX TPOIIECCOB
Ha OKPY>Kalollylo Cpeay.
Bripaxkaromuii nedarenpHoe
HenpusiTUe JeHCTBUH,
MIPUHOCSIIINX BpPe]] MPUPOE,
pacIo3HAIMUNA OMaCHOCTH
cpelbl oOuTaHus,
NpeayIpeKAA0IIHMA
PHCKOBaHHOE MOBEACHUE
JIPYTUX TPaKJIaH,
MTOMYJISIPU3APYIONIU CTTIOCOOBI
COXpaHEHHS aMITHUKOB
MPUPOJIBI CTPaHbI, PETUOHA,
TEPPUTOPHH, TIOCETCHHUSA,
BKJIFOUEHHBIN B OOIIECTBEHHBIE
WHUIIMATYBEI, HAIPABICHHBIE HA
3a00Ty O HUX.

nabopatopHsIx padot Ne 1, 2, 3,

JI3. Hammune
MOTHBALIA K
00yUYeHUIO U

OK 01. Beibupats
CHoco0bI
peleHus 3aaaq

JIP10. bepexnuBo
OTHOCSIIIMICS K IPUPOAHOMY
HacCJIeIUIO CTpaHbl U MHpa,

O1eHKa BBIIOJIHEHUSI
WHIUBUIYAJbHBIX NPAKTUYECKUX
3aHSTUN 110

JINYHOCTHOMY po(heCCHOHANBH | MPOSBISIOIHIA teme 3.1 Hogelinne nocTmxeHust
Pa3BUTHIO; Ol AEATENILHOCTH | C(OPMHUPOBAHHOCTD XUMHAYECKOI HAayKH
MIPUMEHUTENIBHO K | 9KOJIOTHYECKOH KYJIbTYphl Ha
pa3IYHBIM OCHOBE TIOHUMAaHUs BIUSHUS
KOHTEKCTaM. COLMANIbHBIX, 3KOHOMHYECKUX H
npodecCHOHANBEHO-
[IPOM3BOICTBEHHBIX MPOIIECCOB
Ha OKPY’KAIOLIYIO Cpeny.
Bripaxatronuii nesreapHoe
HENpUSITUE NEHCTBUH,
MIPUHOCAIINX Bpel IPUPOIE,
Pacro3HAaOLIN OTTACHOCTH
cpeabl OOUTaHUA,
HpEeAYIPEXKTAFOIIHNNA
PHUCKOBaHHOE MOBEJICHHUE
JOPYTUX TPa)KaaH,
MOMYJISIPUBAPYIOLINH CITOCOOBI
COXpaHEHUs MaMATHUKOB
MIPUPOABI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIIOUEHHBIN B OOIIIECTBEHHBIE
WHHULMATHBbI, HAallpaBJIEHHbIE Ha
3a00Ty 0 HUX.
JI4. OK 07. JIP10. bepexnuBo OreHKa MOCTAaHOBKA IIEJIH U 3a/1a4
Lenenanpasnenn | ConelcTBOBATH OTHOCSIIIUICS K IPUPOTHOMY no teme 3.1 Hogeliue
0€ pa3BHUTHE COXPaHEHHIO HaCJIEAUIO CTPAaHbl U MHPA, JOCTIKEHHUS XUMHUYECKONW HAYKH
BHYTPECHHEU OKpY’Karolen HPOSIBIISIFOLINI
MTO3UIAH CpeIbl, c(OpPMHPOBAHHOCTh
JIMYHOCTH Ha pecypcocOepekeH | 3KOJIOTHYeCKO KyIbTypbl Ha
OCHOBE IyXOBHO- | HIO, IPUMEHSATh OCHOBE TIOHUMAaHWsI BIUSHUS
HPaBCTBEHHBIX 3HaHHUA 00 COLIMAJTIBHBIX, SKOHOMHUYECKHUX H
LEHHOCTEHN W3MEHEHUHU podeccuoHaNbHO-
HapoJoB KJIMMarTa, [IPOM3BOCTBEHHBIX MPOIIECCOB
Poccuiickoit TIPUHIATIBI Ha OKPYXAKOIIYIO CPELY.
®depepanuu, OepexKIIMBOTO Bripaxatonuii nesrenpsHoe
HCTOPUYECKHX U | POMU3BOJCTBA, HENpUATHE NEHCTBUM,
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HaI[IOHAJIbHO- 3¢ dexTuBHO MPUHOCSIINX BPEA NPUPO/IE,

KYJbTYPHBIX JIECTBOBAThH B pacrno3HaIOIINI OMTaCHOCTH

TpaguIInii, Ype3BbIYANHBIX cpebl oOuTaHus,

(hopmupoBaHue CUTyaIUsIX. NpEeAYIPEKAAIOIIHIMA

CHCTEMBI PUCKOBaHHOE TTOBEACHUE

3HAYUMBIX IPYTHUX TPaKIaH,

LIECHHOCTHO- MOMYJISIPU3UPYIONIUI CIIOCOOBI

CMBICIIOBBIX COXpaHEHUS MaMATHHUKOB

YCTaHOBOK, TIPUPOIBI CTPAHBI, PETHOHA,

AHTUKOPPYHIIMOH TEPPUTOPUH, ITOCEIICHHUSI,

HOT'O BKJIFOUEHHBIN B OOIIECTBEHHEIE

MHPOBO33PEHUS, WHUIIAATHBEI, HAIPaBJICHHBIC HA

MIPaBOCO3HAHMUS, 3a00Ty O HUX.

9KOJIOTHYECKOM

KYJBTYPHI,

CIIOCOOHOCTH

CTaBUTH 1ICIU U

CTPOUTH

JKHM3HEHHBIE

IUIaHBI.

M1. OcBoeHusle OrneHKa HHAUBUAYATHHOTO

00yJaIOIITIMHICS KOHTPOJIS 3HAaHUH (BXOIHOM

MEXTpEIMETHEIE KOHTPOJIB)

IOHATHUS U OrieHKa yCTHOTO (DPOHTANBHOTO

YHUBEPCAJIbHBIC ompoca o TeMam

y4eOHBIC Tema 1.1 OcHOBHBIEC TOHATHUS U

JIEUCTBUS 3aKOHBI.

(perynatuBHbIE, Tema 1.2 Ilepuoaudeckuit 3aKOH U

[O3HAaBaTEJIbHEIE, [lepuoamueckas cucrema

KOMMYHUKAaTUBH XHUMHYECKHX d1emMenToB J[.1.

bl€); MeHeneeBa U CTpOCHHUE aToMa.
Tema 1.3
CrpoeHue BenlecTna.
Tewma 1.4. Bona. PactBopbl.
DIEKTPOIUTUYECKAS TUCCOITHAIIHSL.
Tema 1.5. Knaccudukanus
HEOPTaHWYECKUX COCTUHEHNN U UX
CBOMCTBA.
Tema 1.6. XumMuueckue peakium.
Tema 2.1. OcHOBHBIC TOHATHS
OpraHUYEeCKON XUMHUU U TEOPUS
CTPOCHHUS OPTaHUICCKUX
COEIUHEHHU.
Tema 2.2. YrieBomopoas! U UX
MPUPOIHBIC UCTOYHUKH.
Tewma 2.3. Kucinopoacoaepxaniue
OpraHMYECKUE COSMHEHUS.
OreHKa TPYMITOBEIX Ta00PaTOPHBIX
paboT 1Mo BCceM TeMaM Kypca
O11eHKA BBIIIOJIHCHHS U 3aIUTHI
WHIUBUTYJTEHBIX TPAKTUIECKUX
3aHATHHN 110
teme 3.1 HoBelimme noCTHXKCHUS
XUMUYECKON HAYKU

M2. JIP10. bepexnuBo OreHKa TpyIIoBBIX 1a00PaTOPHBIX

CriocoOHOCTE UX
HCIIOJIb30BAHUSA B

OTHOCSIIUICS K IPUPOTHOMY
HaCJIEAUIO CTPaHbl U MHPA,

paboT 1o BceM TeMam Kypca
O1eHKa BBIIIOJHEHUS M 3aIIUTHI
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MO3HABATEILHOM
U COLUANIbHOM
MPaKTHKE,
TOTOBHOCTh K
CaMOCTOSITETHHOM
Y TIaHUPOBAHHUIO
u
OCYIIIECTBICHHIO
y4aeOHOH
JESATSILHOCTH,
OpTraHHU3aIUU
y4e0HOT0
COTPYIHHUYECTBA C
Mearorn4eCKUMH
pabOTHHKAMHU U
CBEPCTHUKAMU, K
YYaCTHIO B
MOCTPOCHUU
WHJIUBUTYATbHON
o0pa3oBaTeIbHON
TPacKTOPHH;

TIPOSIBIISIFOLITII
c(hOpMHUPOBAHHOCTh
SKOJIOTUYECKOM KyIbTYphI Ha
OCHOBE MMOHUMAaHUS BIUSHUS
COIMATBHBIX, DKOHOMHUYECKHUX H
PO eCCHOHATTEHO-
IIPOM3BOCTBEHHBIX MPOIIECCOB
Ha OKPY’KaIoIIYyIO CpeLy.
Bripaxkaronuii nesarenbHoe
HENPUATUE NEHCTBUMH,
MIPUHOCSIINX BpeJ IPUPOAE,
pacrno3HAIOIINI OMTaCHOCTH
cpeabl OOUTaHus,
MpeAYIPEXAAOIIHNA
PHCKOBaHHOE TIOBEJICHIIE
IPYTHUX TpaKIaH,
MOMYJSIPUZUPYIOMINAH CIIOCOOBI
COXpaHEHUs MaMSATHHUKOB
MIPUPOJIEI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIIOUCHHBIN B 00IIECTBEHHBIC
VHUINATHBEI, HAlIpaBIICHHBIC HA
3a00Ty O HUX.

WHIMBUTy AJTLHBIX MPAKTUICCKIX
3aHATHH I10

TeMe 3.1 Hogeline qocTrxeHUsS
XUMHYECKON HAYKU

M3. OBnanenne

JIP10. bepexnuBo

OreHKa TpyINOBBIX T1a00paTOPHBIX

HaBbIKaMHU OTHOCSIIUICS K IPUPOTHOMY paboT 1o BceM TeMam Kypca
y4eOHO- HACJIETUIO CTPaHbl U MHPA, Tekymuit KOHTPOIH B popme:
HCCIIeIOBATEIbCK TIPOSBIISIOLIHI - BBITIOJIHEHUE UHANBUYaTbHBIX
Oi1, IPOEKTHOU U c(OpMHPOBAaHHOCTh [IPaKTUYECKUX 3aHATUH I10
COLIMAJIBHOU 3KOJIOTUYECKOH KYJIbTYpHI Ha teme 3.1 Hogelinme nocTmxeHust
JESTEIBHOCTH. OCHOBE TIOHUMaHWsI BIUSHUS XUMHUYECKON HayKH - JOMAIIHEH

COLIMANTBHBIX, 9KOHOMUYECKUX M | pabOTHI;

npoeccnoHambHO-

MIPOU3BOACTBEHHBIX MPOIIECCOB

Ha OKPYXKaIOLIYIO Cpey.

Bripaxkarouuii neqarenbHoe

HETIPUSITUE AEUCTBUIA,

MPUHOCSIINX Bpe] IPUPOAE,

pacno3HaOIINI OMTaCHOCTH

cpeapl oouTaHus,

MIpeTyTIPEX IO

PUCKOBaHHOE TIOBEJICHHE

JIPYTUX TpaKIaH,

MOMYJISIPUBHUPYIOIINH CIIOCOOBI

COXpPaHEHUs MaMITHUKOB

MIPUPOJIBI CTPAHbI, PETHOHA,

TEPPUTOPHH, TTOCETECHHUS,

BKJIIOYEHHBIH B OOIIECTBEHHBIE

VHUIMATHUBEI, HAlIpaBJIEHHBIEC Ha

3a00Ty O HUX.
I11. OK 01. Beibupats | JIP10. bepexnuso OneHka pe3ynbTaToB YCTHOTO
ChopmupoBaHHO | CITOCOOBI OTHOCSIITAHCS K TIPUPOTHOMY ompoca, TPYIIOBOH becena mo
CTh peleHus 3aaa4 HaCJIETUIO CTPaHbl M MHPAa, TeMam:
MpeACTaBIeHui: 0 | MpodecCHOHaNbH | MPOSIBISIOMINI OCHOBHBIE MTOHATHS XUMUH.
XUMHUYECKON Oii IeATENILHOCTH | c(OPMHUPOBAHHOCTD OCHOBHBIE 3aKOHBI XUMUH.
COCTABJISIFOLIIEH IIPUMEHUTENIBHO K | DKOJIOIrMYECKON KYJIbTYphl HA Ilepuonnuecknii 3axon /.M.
€CTECTBEHHOHAYY | pa3lIMYHBbIM OCHOBE TIOHUMAaHUsI BIUSHUS Menneneesa.
HOM KapTUHBI KOHTEKCTaM, COLIMAJIbHBIX, JKOHOMUYECKHUX U | Boma. PacTBopsl.
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MUpa, POIH
XIMHH B
MMO3HAHUH
SIBJIEHUI
MIPUPOJIBI, B
dhopmupoBaHUT
MBIIUICHUS U
KYJbTYPbI
JUIHOCTH, €€
(YHKUINOHATBHOM
IPaMOTHOCTH,
HE00X0 MO
JUTSL pEeTIeHUs
MPAKTUYECKUX
3a/maq u
JKOJIOTHYECKHU
000CHOBaHHOTO
OTHOIIICHUS K
CBOEMY 370POBBIO
U IIPUPOAHOU

OK 07.
CopeiicTBOBaThH
COXPaHCHUIO
OKpYKarolen
CpeIbl,
pecypcocbepexer
U0, IPUMEHSTh
3HaHUA 00
W3MEHEHUH!
KJIuMarTa,
TIPUHIUTIBI
OEPEKITUBOTO
MIPOM3BO/ICTBA,
3¢ dEeKTHBHO
JIECTBOBATh B
Ype3BbIYANHBIX
CUTYaITUsX.

npogecCuoHaNBEHO-
IIPOM3BOCTBEHHBIX TPOIIECCOB
Ha OKPY>Kalollylo Cpeay.
Bripaxkaromuii nedarenpbHoe
HenpusiTUe JeHCTBUH,
MIPUHOCSIIINX BpPe]] MPUPOE,
pacIo3HAIMUNA OMaCHOCTH
cpelbl oOuTaHus,
NpeayIpeKAA0IIHMA
PHCKOBaHHOE MOBEACHUE
JIPYTUX TPaKJIaH,
MTOMYJSIPU3UPYIOLIHH CITOCOOBI
COXpaHEHHS aMITHUKOB
MPUPOJIBI CTPaHbI, PETUOHA,
TEPPUTOPHH, TIOCETCHHUSA,
BKJIFOUEHHBIN B OOIIECTBEHHBIE
WHUIIMATYBEI, HAIPABICHHBIE HA
3a00Ty O HUX.

DIEKTPOIUTUYECCKAS TUCCOLIMALIUSL.
Kiraccuukars HeopraHUIecKuxX
COEIMHEHNH U UX CBOUCTBA.
XUMHYECKUE PEAKLIUU.

OCHOBHBIE TIOHATHS OPTaHUICCKOM
XUMHH U TEOPUSI CTPOCHUS
OPTraHUYECKUX COCTUHCHUM.

cpene;

112. Bnanenue OK 01. Beibupats O1eHKa BBIIOJIHEHUSI

cucTeMoin CHoco0bI WHIUBUAYAJIbHBIX TPAKTHUECKUX
XUMHUYECKUX peleHus 3aaa4y 3aHATUHN O TEMaM:

3HaHW, KoTopasi | mpodeccruoHaIbH PacuerHble 3a1aun Ha HAXOXKIEHNE
BKJIKOYAET: 01 IeSITENbHOCTH OTHOCHUTEJIBHON MOJEKYJISIPHOI
OCHOBOIIOJIAraroll | MPUMEHUTENBHO K MAacCBl.

ve TIOHATHS pa3IMYHBIM PacyerHble 3a1a4n 10 OCHOBHBIM
(XumMuyecKkuit KOHTEKCTaM. 3aKOHaM XMMHUH.

3JIEMEHT, aTOM, CocTaBieHue 3MEeKTPOHHBIX
3NEKTPOHHAS KOH(UTypanuii aToMOB

000J104Ka aToMa, XUMHAYECKHUX 3JIEMEHTOB.

s-, p-, d- Pemenue 3agau Ha HAXOXKIEHHE
3JIEKTPOHHBIE MaccCOBOH JI0JIM PaCTBOPEHHOTO
opouTanu BEIICCTBA.

aTOMOB, HOH, Hanucanue ctynenuatoil 1 nonHou
MOJIEKYJIa, JIUCCOLMAIINH SJIEKTPOJIUTOB.
BaJICHTHOCTb, Pemenune 3anad o crenenu
3JIEKTPOOTpULIATE JUCCOLMAIINH SJIEKTPOJIUTOB.
JIBHOCTb, CTEIICHb CocraBieHue ypaBHEHUN peaKui
OKHCIIEHUS, XUMHYECKUX MPEBPALICHUH.
XUMHYECKas Omnpenenenre BIUSHAN pa3TUUHbIX
CBSI3b, MOJIb, (hakTOpOB Ha CMELICHNE
MOJIApHas Macca, XUMHYECKOTO PaBHOBECHSI.
MOJIAPHBIN Pemenune 3anau Ha onpeeneHue
o0beM, CKOPOCTH XMMUYECKUX PEaKLUil.
YIIIEPOIHBII Hanmcanue cTpyKTypHBIX (HOpMYIT
CKeJIeT, 3aJJaHHBIX BEIIECTB.
(yHKUIMOHANbHAS CocTraBiieHHuE U30MEPOB 3aJJaHHBIX
rpyIma, paguKar, BEIIECTB.

n3oMepus, CocTraBrieHne H30MepOB AIKAHOB.
H30MEpHI, CocraBiieHue peakiuii mo
TOMOJIOTUYECKHI CBOICTBaM aJIKaHOB.

Ppsia, TOMOJIOTH, CocraBiienue peakiuii mo
YTIIEBOIOPO/IBI, CBOIICTBaM aJIKEHOB.

KHUCJIOPOA- U CocraBiieHne ypaBHEHHH peaknui
a30TcoAepKalme 110 XUMHUYECKHUM CBOWCTBAM
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COCIMHCHUS,
OHOJIOTHYECKU
AKTUBHBIE
BCIIECTBA
(yrmeBoppl,
KUPBI, OCITIKH),
MOHOMED,
moJIumep,
CTPYKTYpHOE
3BEHO,
BBICOKOMOJICKYJISI
pHBIE
COEIMHEHNS,
KpUCTAJUTHYECKAs
perIeTKa, THIIBI
XUMHUYECKHAX
peakuui
(oxkuCIUTENBHO-
BOCCTAHOBUTEJILH
BI€, K30-H
SHIOTEPMUYECKUE
, peakuu
HOHHOTI'O
oOMeHa),
pacTBop,
AIEKTPOIIUTHI,
HEIJIEKTPOIUTHI,
AIEKTPOIUTUIECK
as IUccoLHalns,
OKHCJIUTEIIb,
BOCCTAHOBUTEJIb,
CKOpPOCTH
XUMHAYCSCKOH
peakImuu,
XUMHYECKOE
paBHOBecHe),
TEOPUHU U 3aKOHBI
(Teopus
XAMHYECKOI0
CTpOCHHS
OpPraHUYECKUX
Belects A.M.
Bytneposa,
Teopus
AIEKTPOIUTHIECK
O JTMCCOIMAINH,
MEPUOJUYECKUI
3akoH [.H.
MeHneneena,
3aKOH
COXpaHEHUS
MAacchbl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI
SI3BIK XMMMH,
(akTororuyeckue
CBEJCHMS O

CIHPTOB.
- TOMAaITHEeH paboTHI;

OneHka KOHTPOJIBHBIX PadoT (110
BapHUaHTaM)

OrneHnBaHME aTTeCTAlUU B (hopMe
i hepeHIMPOBAHHOTO 3a9eTa.
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CBOICTBaX,
COCTaBe,
MOJTyYCHUH U
0e30macHoOM
HCIIOIB30BaHNN
Ba)KHEHIITHX
HEOPTaHHYECKUX
Y OPTaHUYECCKUX
BEIIECTB B OBITY U

MPaKTUYECKOU

NEeSITeNbHOCTU

YEII0BEKA;

I13. OK 01. Bribupats OreHka pe3ynbTaToB
CdhopmupoBaHHO | crtOcOOBI WHAMBUIyaJILHOTO YCTHOTO OIpOCa,
CTb YMEHHUH peleHus 3aaa4y IpYIINOBOi Oecena mo TemMam:
BBISIBJISITD npodeccuoHaIbH Tema 1.1. OcHOBHBIC TIOHATHS H
XapaKTepHbIE O e TeNnbHOCTH 3aKOHBI.

MIpU3HAKHU U MPUMEHUTENBHO K Tema 1.2. Ilepuonnueckuii 3aKoH U
B3alMOCBS3b pa3IMYHBIM Ilepuoanueckas cucreMma
H3Y4EHHBIX KOHTEKCTaM. XUMHYECKHX 37eMeHTOB J[. 1.
MOHSTHUH, MenzeneeBa 1 CTpOeHHE aTOMa.
[PUMEHSTh Tema 1.3

COOTBETCTBYIOLIH CtpoeHue BemecTna.

€ IIOHSTHS TpU Tewma 1.4. Bona. PactBopbl.
OMHMCaHUU DNEeKTpOoIUTHYECKas TUCCOLUAITHSL.
CTPOCHUS U Tewma 1.5. Knaccudukanus
CBONCTB HEOPraHWYECKUX COCIUHEHUN U UX
HEOPraHUYEeCKUX CBOMCTBA.

U OPTaHUYECKUX
BEIIECTB U UX
HIpEBPALLCHUI;
BBISBIISITH
B3alMOCBS3b
XUMUYECKUX
3HaHUH C
MOHSTHAMHU U
MIPEICTaBICHUSM
U APYTUX
€CTECTBEHHOHAYY
HBIX IIPEMETOB;

Tema 1.6. Xumuueckue peakiym.
Tema 2.1. OCHOBHBIC ITOHSITHUS
OpPraHUYEeCKON XUMHUU U TEOPUS
CTPOCHHUS OPraHUYECKUX
COEIUHEHHUN.

Tema 2.2. YriaeBomopoas! U UX
MPUPOIHBIC UCTOYHUKH.

Tema 2.3. Kucinopoacoaepxaniue
OpraHuYeCKUe COETUHEHUS.
OreHKa pe3yabTaTOB BBIOJTHEHIS
VHJIUBUIYaJbHBIX NPAKTUYECKUX
3aHATHUH 110 TEMaM:

PacueTrHble 3a1aun Ha HAXOXKJICHUE
OTHOCHUTEJILHON MOJIEKYJISIPHON
MAcCCHI.

PacuerHbie 3a1aun 110 OCHOBHBIM
3aKOHAM XHMUU.

CocTaBiieHUE AIIEKTPOHHBIX
KOH(UTYpannii aTOMOB
XHMHYECKHX 2JIEMEHTOB.

Pemmenue 3ama4 Ha HaXOXKICHUE
MacCOBOH J10JIM paCTBOPEHHOI'O
BEIIIECTBA.

Hanncanue cryneHuaToil ¥ MonHon
JIACCOIUAIIUH SJIEKTPOJIUTOB.
Pemenne 3amad o creneHu
JIACCOITHAITIH JIEKTPOJIUTOB.
CocraBiieHne ypaBHEHHH peaknui
XUMHUYECKUX MPEBPAIICHUMH.
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OnpenesneHre BIUSHAN pa3IUIHbBIX
(hakTOpPOB Ha CMEIIICHUE
XMMHYECKOTO PAaBHOBECHSI.
Pemenue 3agay Ha onpezaencHue
CKOPOCTH XMMUYECKUX PEaKLUil.
Hanmcanue cTpyKTypHBIX (HOpMYyI
3aJJaHHBIX BELICCTB.

CocTaBieHue U30MepOB 33JaHHBIX
BEIIIECTB.

CocTaBieHne U30MEPOB alIKaHOB.
CocraBneHue peakuui no
CBOICTBaM aJKaHOB.
CocraBiieHre peakIyii 1o
CBOMCTBaM aJIKEHOB.
CocraBrienne ypaBHEHHN peakini
10 XMMHUYECKUM CBOMCTBaM
CIHPTOB.

- IOMaIlHe paboThI;

OrneHka KOHTPOJIBHBIX padoT (1o
BapHaHTaM)

OneHrBaHKE aTTECTalluu B (hopMme
¢ hepeHIPOBaHHOTO 3a4eTa.

[14.
CdhopmupoBaHHO
CTb YMCHMI
WCIOJb30BaTh
HauMEHOBaHUS
XUMHUYECKHUX
COEIMHEHUH
MEXyHapOIHOTO
COH03a
TEOPETUYECKOU U
MPUKIIATHON
XMMUU H
TpUBHAIIbHBIE
Ha3BaHUS
BOKHEUIINX
BEIECTB (PTHUIICH,
alleTUIICH,
TIIALEPHH, PEeHOM,
(dbopManberu,
YKCyCHas
KHCJIOTA, TIMLIMH,
YrapHbIil ras,
YIJIEKUCIIBIN Ta3,
aMMHaK, raieHas

OK 01. Beibupats
CIOCOOBI
peleHus 3a1aq
npohecCHOHANTbH
Ol IeSITEIILHOCTH
MPUMEHUTENHHO K
PasInYHBIM
KOHTEKCTaM.

OueHKa pe3yiabTaToB
WHAMBUIyaJIbHOTO YCTHOTO OIpOcCa,
rpyImmnoBas 6ecesa mo TeMam:
Kucnotsl n ux cBoiicTBa.
OcHOBaHHUA U UX CBOWCTBA.

Conu 1 ux cBoicTBa.

OKcHJIBI U UX CBOWCTBA.

ATKaHBblL.

ATKEHBI.

CoupTsl.

2. Texymuii KOHTPOIB B opMe:

- BBITIOJTHEHHUE WHANBH Ty aJTbHBIX
MPAKTHYECKUX 3aHATHUHN TI0 TEMaM:
CocraBiieHHe ypaBHEHHN peaKIui
XUMHAYECKHX MIPEBPAILLCHHUH.
CocTraBiieHre H30MEPOB AIKaHOB.
CocraBieHue peakuui mo
CBOWCTBAM AJIKaHOB.
CocTraBrenue peakuuii mo
CBOICTBaM aJIKEHOB.
CocraBiieHne ypaBHEHHN peaKIui
110 XUMHUYECKUM CBOWCTBAM
CITUPTOB.

- 3alIMTa IPYNIOBBIX

W3BECTb, mabopaTOPHBIX padoT;
HerauieHas - IOManTHen padoTEl;

U3BECTb, OrneHKa KOHTPOJIBHBIX padoT (110
MUTHEBAs COAA U BapHUaHTaM)

IPYTHX), OrneHnBanue aTTecTany B popme
COCTAaBIISITh T PepeHINPOBAHHOTO 3a4eTa.
(dbopmyIbl

HEOPraHMYECKHX

W OpraHAYeCcKHX

BEILECTB,

YpaBHEHHUs
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XUMHAYECKUX
peaKuuid,
OOBSACHATD UX
CMBICIT;

MOIATBEP)KIATh
XapaKTepHbIe
XUMHYECKUE
CBONCTBA
BEIIIECTB
COOTBETCTBYIOLIU
MU
9KCIEpUMEHTaMU
U 3aIHUCAMHI
YpaBHEHHI
XMMUYECKUX
pEaKIINii;
I15. OK 01. Beibupats OrneHka pe3ynbTaToB
CdhopmupoBanHO | cIIOcOOBI MHAMBHIyaJIbHOTO YCTHOTO OIIpOCa,
CTb YMEHHH pereHus 3a1a4y rpymmnoBas decesna mo TeMam:
YCTaHABJIUBAaTh npohecCHOHATBH [lepuonuueckuii 3axon .M.
MIPUHAJIEKHOCTh | O JeATeIbHOCTH Meunpgeneesa.
W3y4YCHHBIX NPUMEHHUTENBHO K CrpoeHue aTomMa U epuoINIECKUi
HEOPraHW4YEeCKUX | pa3InYHbIM 3akoH J[.. Menzaeneesa.
Y OPraHWYeCKUX | KOHTEKCTaM. Wonnasa xumMuyeckas cBs3b.
BELIECTB K KoBanentnas xuMudeckast CBS3b.
OIIpeeNICHHBIM Mertannnueckast CBS3b.
KJIaccaM U Kucnots! 1 ux cBoiicTaa.
rpynmnam OcHOBaHHUA U UX CBOWCTBA.
COCTUHCHMH, Comn 1 UX CBOMCTBA.
XapaKTepU30BaTh OKcuabl U UX CBOMCTBA.
HX COCTaB U CKopoCTh XMMUYECKUX PEAKIINH.
Ba)KHEWIINE O0paTUMOCTh XUMUIECKIX
CBOMCTBA; peaKLuid.
OTIPEIETISATH BUIBI ATKaHBI.
XUMUYECKUX ATKEHBI.
CBszed CrupTsl.
(xoBasyleHTHAs, Texymmii KOHTPOJIb B popme:
VOHHAA, - BBITIOJTHEHUE WHANBHUTYaTbHBIX
MeTaJuIn4ecKas, NPAaKTUYECKUX 3aHITHH 110 TEMaM:
BOJIOpOJHAs), CocraBiieHne ypaBHEHHN peaKIui
THTIBI XUMHYECKUX MPEBPALICHUH.
KPUCTAJTHUECKUX CocTraBiieHre H30MEPOB AIKaHOB.
peueTok CocraBiieHue peakuii o
BEIIECTB; CBOMCTBaM aJIKaHOB.
KJ1accu(UIMPOBa CocTraBrenue peakuuii mo
Th XUMHUYECKHE CBOWCTBAM AJIKEHOB.
peakuuy; CocraBiieHne ypaBHEHHN peaKIui
M0 XUMHYECKUM CBOWCTBAM
CIIUPTOB.
- IOMaIlHe paboThI;
OrneHka KOHTPOJIBHBIX padoT (10
BapHaHTaM)
OneHnBaHKe aTTeCTaluy B hopme
T PepeHITPOBAHHOTO 3a4eTa.
[16. Bnagenne OK 02. JIP10. bepexnuBo OrneHka pe3ynbTaToB
OCHOBHBIMHU Hcnone3oBaTh OTHOCSIIUICS K IPUPOTHOMY - 3aLUTHI TPYNIIOBBIX
METOJIaMHU COBPEMEHHBIE HACJIEIMI0 CTPaHbl U MHpa, n1a00paTopHBIX padoT:

22




Hay4HOI'O CpEJICTBA MIOMCKA, | MPOSBISIOLINM JlaGoparopnast pabota Nel.
TTO3HAHU aHanm3a u c(OPMHPOBAaHHOCTh HccnenoBanne CBOMCTB KHUCIIOT,
BEIIECTB U MHTEPIIPETALUH 9KOJIOTHYECKOU KyJIBTYphI Ha OCHOBaHUi1, coneil.
XUMUYECKUX uHpOpMAaIUH, U OCHOBE MMOHUMAaHUS BIUSHUS Jlaboparophas padota Ne 2.
SIBIICHUI WH(GOPMAITMOHHBI | CONMANBHBIX, DKOHOMUYecKknX u | KoHcTpynpoBaHue moeneit
(mabmomeHue, € TEXHOJIOTHH IS | TIpodeccroHaIbHo- MOJIEKYJT aTIKaHOB U ITHKJIOAKAHOB.
U3MepeHue, BBITIOJTHEHUS MPOM3BOJCTBEHHBIX MponieccoB | JlaboparopHas padota Ne 3.
9KCIIEPUMEHT, 3a1a4y Ha OKPY’KaIoIIYyIO CpeLy. PacTBopenue rimuuepuHa B Bosie U
MOJIeTTpOBaHue); | mpodeccnoHanbH | Bripakatomuii nesitensHoe B3aMMOJEHWCTBHE C THAPOKCHIOM
OH NEATENbHOCTU. | HENPUATUE NEUCTBUH, meau (II).

MIPUHOCSIINX BpeJ IPUPOAE,

pacmno3HaIOIINI OMaCHOCTH

cpeabl OOUTaHus,

MpeAYIPEXAAOIIHNA

PHCKOBaHHOE TIOBEJICHIIE

IPYTHUX TpaKIaH,

MOMYJSIPUZUPYIOMINAH CIIOCOOBI

COXpaHCHUS TaMSTHUKOB

MIPUPOJIEI CTPAHBI, PETHOHA,

TEPPUTOPHH, TIOCETCHHUS,

BKJIIOUCHHBIN B 00IIECTBEHHBIC

VHUINATHBEI, HAlIpaBIICHHBIC HA

3a00Ty O HUX.
I17. OK 01. Beibupats OrneHka pe3ynbTaToB
CdopmupoBaHHO | CITOCOOBI BBITIOJTHCHUS WHIAMBHTY AJTbHBIX
CThb YMEHUI perieHus 3aga4 MPaKTUYECKUX 3aHATUMA:
MIPOBOIUTH npodeccuoHaNbH [MpakTrudeckue pabOTH:
pacyeTsl 1o Oif esTeNnbHOCTH PacuerHble 3a1aun Ha HAXOXKICHNE
XUMHYECKAM MPUMEHHUTEIEHO K OTHOCHUTEIFHOU MOJIEKYJISIPHOI
dhopmynam u Pa3IMYHBIM MAacCCHI.
ypaBHEHUSIM KOHTEKCTaM, PacyerHble 3a1a4u 10 OCHOBHBIM
XUMHYECKAX OK 02. 3aKOHaM XAMUH.
peakuuii ¢ Ucnonb3oBath Ornpezaenenne BIUSHUN Pa3nUYHbIX
WCIIOJIb30BAaHMUEM | COBPEMEHHBIE (hakTOpOB Ha CMelIeHNE
¢duznveckux CpeJICTBa IOKUCKA, XUMHYECKOTO PaBHOBECHSI.
BEJIMYWH, aHanm3a u Pemenwne 3anad Ha onpeienieHue
XapaKTepU3YIOIU | HHTEPIPETAIUN CKOPOCTH XUMHUYECKUX PEaKITHA.
X BeIlECTBa C UHQOpMAIH, 1 OreHKa pe3ynbTaToB 3aIlUThI
KOJIMYECTBEHHON | MH()OPMAIIMOHHEI TPYTIIOBBIX JIA0OPATOPHBIX padoT;
CTOPOHBI: MAaCChI, | € TEXHOJIOTHH IS OreHKa KOHTPOIBHBIX paboT (1o
o0beMa BBITIOJTHEHUS BapHUaHTaM)
(HOpMasBHBIC 3aga4 OlieHUBaHKUE aTTeCTAluU B popme
YCIIOBUS) Ta30B, npohecCHOHANBH g hepeHIPOBaHHOTO 3a4eTa.
KOJINYECTBA OH 1EATENIbHOCTH.
BEIIECTBA;
HCTIOJIE30BATh
CUCTEMHBIE
XHUMHUYECKHe
3HAHUS IS
MIPUHSATHUS
pelleHuii B
KOHKPETHBIX
KHU3HEHHBIX
CUTYaIUSIX,

CBsI3aHHBIX C
BCIICCTBAMU U UX
IMPUMCHCHUCM
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I18.
ChopmupoBaHHO
CTb YMEHHUH
MUTaHUPOBATH U
BBITOJIHATD
XUMUYECKUN
SKCHEPUMEHT
(mpeBpareHust
OPTaHNUYECKUX
BEIIECTB MPH
HarpeBaHuH,
MOJIydIEeHUE
3TUJICHA U
U3y4YECHHE €TO
CBOMCTB,
Ka4eCTBEHHbIE
peaknuu Ha
QJIbJCTHIBI,
Kpaxmall,
YKCYCHYIO
KHCIIOTY;
JeHaTypaLus
0enKoB npu
HarpeBaHuH,
LBETHBIEC PEaKLUU
O€JIKOB;
MPOBOJHTH
peaKIuu HOHHOTO
oOMeHa,
OTIPENIEIISATh
Cpeay BOAHBIX
pacTBOpoOB,
Ka4yeCTBEHHbIE
peakiuy Ha
cyabdar-,
KapOoHaT-
XJIOPHI-aHUOHBI,
Ha KaTHOH
aMMOHHSL; pelIaTh
9KCHEPUMEHTAIIBH
bI€ 337241 110
TeMam
"Mertamibl" u
"Hemeramnsr") B
COOTBETCTBHU C
MpaBUIaMHU
TEXHUKH
0e30macHOCTH
pu oOpalieHNH ¢
BEIIECTBAMH U
71a60pPaTOPHBIM
00opyIOBaHUEM;
MPEICTaBIATh
pe3yabTaThl
XHUMHYECKOTO
SKCIIEPUMEHTA B
dhopme 3anmcu

OK 02.
Hcnons3oBath
COBpPEMEHHBIC
CpeZCcTBa MOKCKA,
aHanm3a u
WHTEPIpeTaluu
UHQOpMaIH, 1
UH(POPMAITUOHHBI
€ TEeXHOJIOTHH IS
BBITIOJTHCHHUS
3a1a4y
npodeccuoHambH
OH JesITEIbHOCTH,
OK 04.
DddekTruBHO
B3aUMOJICHCTBOBA
Th ¥ pabOTaTh B
KOJUIEKTUBE U
KOMaHJIe.

JIP10. bepexnuso
OTHOCSIIIUHACS K IPUPOTHOMY
HacCJIeIUI0 CTpaHbl U MHpa,
MPOSIBIISIFOLIU I
c(hopMHPOBAHHOCTH
9KOJIOTHYECKON KyJNbTYpPhI Ha
OCHOBE TIOHUMAaHUsl BIUSHUS
COLIMAJIBHBIX, SKOHOMUYECKUX U
PO eCCHOHATTEHO-
IIPOM3BOCTBEHHBIX MPOIIECCOB
Ha OKPY’KaIoIIYyIO Cpey.
Bripaxkaronuii nedarenbHoe
HenpusiTUe JeHCTBUH,
MIPUHOCSIINX BpeJ IPUPOAE,
pacrno3HAOIINI OMMaCHOCTH
cpeabl OOUTaHus,
MpeAYIPEXAAOIIHMA
PUCKOBaHHOE TIOBEJICHUE
JIPYTHUX TpaKIaH,
MOMYJISIPUBUPYIOMINH CIIOCOOBI
COXpaHCHHUA MaMATHUKOB
MIPUPOJIEI CTPAHBI, PETHOHA,
TEPPUTOPHH, TIOCETCHHUS,
BKJIIOUEHHBIN B O6IIICCTBCHHI)IC
VHUIMATHBEI, HAIIPaBIICHHBIC Ha
3a00Ty O HUX.

Or1ieHKa Pe3yIbTaTOBR

3alUTHI TPYITIOBBIX Ta00PAaTOPHBIX
pabor:

Jlaboparopnas padora Nel.
HccneqoBanne cBOMCTB KHCIIOT,
OCHOBaHMI, COJICH.

Jlaboparophas padota Ne 2.
KouncrpyupoBanue moneneit
MOJICKYJI aJIKAaHOB H ITUKJIOATKAHOB.
Jlaboparopnas padota Ne 3.
PacTBOpeHue TITUIIEpHHA B BOJC U
B3aUMOJICHCTBUE C TUAPOKCUIOM
memu (I1).
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ypaBHEHUI
COOTBETCTBYIOILU
X peakuii u
(dbopMynupoBaTh
BBIBOZIbI HA
OCHOBE 3TUX

pe3yJIbTaToB;
119. OK 02. OrneHKa BBITTOJIHEHUS
CdopmuposanHo | Mcnonb3oBaTh MHIUBUAYAJIbHBIX IPAKTHUECKUX
CTh YMEHUI1 COBpPEMEHHbBIE 3aHATHH 11O

aHaJIM3UPOBATH CpeJICTBa MOKUCKA, teMme 3.1 Hogeilmne noctukeHust
XMMUYECKYIO aHanu3a u XUMHUYECKOI HayKH
nH(pOpMAaIHIO, MHTEPIIPETALUH

MOJTy4aeMyIo U3 UHQOpMaIH, 1

Pa3HBIX MHQOPMAaITIOHHBI

HCTOYHHUKOB € TEXHOJIOTUH IS

(cpencts BBITIOJTHCHHUS

MaccoBOH 3a1a4

nH(pOpMAaIuH, npohecCHOHANTbH

ceTb UHTEpHET U | Oil IEATEIBHOCTH.

Apyrue);

I110. OK 07. JIP10. bepexnuBo OrneHka pe3ynbTaToB
Cdopmuposanno | CopeiicTBoBaTh OTHOCAILIUICS K IPUPOJHOMY 3aILUTHI TPYIIIOBBIX

CTh YMEHHI COXPaHEHUIO HaCJIeIUIO CTpaHbl U MHpa, nabopaTopHBIX padoT:
co0moaaTh OKpY>Karomen MIPOSIBIISTIO AN Jlaboparophast pabora Nel.
paBuiIa cpenpl, c(hOpMHPOBaHHOCTh HccnenoBanue cBONCTB KUCIIOT,
3KOJOTUYECKHU pecypcocOepekeH | SKOIOTHUECKON Ky IbTyphl Ha OCHOBaHUM, cojeil.
1esecoo0pa3Horo | M0, IPUMEHSATH OCHOBE TIOHUMAaHUs BIUSHUS Jlaboparophas pabora Ne 2.
MOBEJCHHUS B 3HaHUs 00 COLMANIbHBIX, 3KOHOMHUYECKUX U | KoHcTpynpoBanue Moaenei
OBITY U TPYIOBOH | M3MEHEHHUU podecCuoHaNbHO- MOJIEKYJI aJKaHOB U LIUKJIOAJIKAHOB.
JeSITeIbHOCTH B KJIuMarTa, IIPOU3BOJICTBEHHBIX IpoueccoB | JlaboparopHas pabora Ne 3.
LeJsIX MPUHLUIIBI Ha OKPY’KaIOIIYIO Cpely. PacTBOpenue riuuepuHa B Bosie U
COXpaHEHUs OepexIMBOro Bripaxatommii nestensHOe B3aUMOJIEHCTBUE C TUAPOKCUAOM
CBOETrO 3/I0pOBbsl | IIPOU3BOJICTBA, HEIpUATUE NEUCTBUH, meau (11).

U OKpY Karolen 3¢ PEKTHBHO MPUHOCAILNX BpEL IPUPOLE, OreHKa BBITTOJIHEHUS
MPUPOAHOI JecTBOBATH B Pacro3HAaOLINi OTTACHOCTH WHIMBUIYaJIbHBIX TPAKTHUECKUX
cpeapl; Yype3BbIUaiiHbIX cpeapl oouTaHus, 3aHATHH IO

YYUTBIBATh CUTYyaLUsIX. HpEAYIPEXKTAOIIHNA teme 3.1 Hogeilmne noctuxeHust
OTIACHOCTb PHUCKOBaHHOE MOBEJICHHUE XUMHUYECKOIH HAayKH

BO3JICUCTBUSA HA
JKUBBIE

JAPYTUX IPaXKIaH,
MOMYJISIPUBAPYIOLINH CIIOCOOBI

OpraHu3Mbl COXpaHEHUS NMaMSITHUKOB
ONPEEICHHBIX NPUPOJBI CTPaHbl, PETUOHA,
BEILECTB, TEPPUTOPUH, [IOCEICHHUS],
MOHHUMasi CMBICJT BKJIFOUCHHBIN B OOIIIECTBEHHBIC
MOKa3aTelst WHULIMATUBbI, HAIPABJICHHbIE HA
npeAebHON 3a00Ty O HUX.

JIOITyCTUMOM

KOHIIEHTpAIlUH.
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IIpunoxenne 2
TEXHOJIOI'MH ®OPMHUPOBAHMUSA OK

HaszBanue OK

Texuosornu popmuposanus OK
(Ha y4eOHbIX 3aHATHUSIX)

OK 01. BseiOupare cnocoObl pemienus | Pacno3HaBaTh 3amauy uw/uiam  mnpoOiemy B
3aa4 MPOPEeCCHOHANBHON JAEITeTbHOCTH poheCCHOHANEHOM u/uim conHraJIbHOM
HPHMEHHTENLHO K pasmuampmn | KOHTCKCTE;  aHAIM3MPOBATh  3ajady u/vunm
COHTEKCTAM. npoOieMy H BBIIEIATH €€ COCTaBHBIC YaCTH;
OTIPENIENIATh ATAIbl PEIICHUS 3a/1a4H; BBISBISATH U

3 PEKTUBHO UCKaTh uH(pOpMaLHIO,

HEOOXOJMMYI0 JUISI pEIICHUs 3aJadd  W/Win

MPOOJIEMBI; COCTaBUTh IUTAaH  JICHCTBUS;

OIIPENICNIUTh HEOOXOTUMBIE PECYPChI; BIAJIETh

aKTyaJlbHBIMH METOIaMU paboThI B

npoeCCHOHAIbHOH W CMEKHBIX  cepax;

peain30BaTh COCTABICHHBIA IUIaH, OIICHUBATH

pe3yabTaT W IOCICACTBUS CBOMX JICUCTBHM

(caMOCTOSTETHFHO UITU C TOMONIBIO0 HACTABHUKA).

OK 02. Hcnonp3oBaTh coBpeMeHHbIE | OnpenensaTh 3aiaddl Uil MOoucka WHGOpMaluy;
cpencTBa MIOMCKA, a”ajInz3a u | OIIPECACIIATH HEO00XO0IMMbIC HCTOYHUKHU
HHTEPIPETAIHT unbopMaIHH, y | AHbOPMaIMK;  TUIAHMPOBaTh MPOLECC TOMCKA,
UHPOPMALIMOHHBIE  TEXHOJOTMH  JUIS CTPYKTYpUPOBATD  NIOJIyHacMYIO HHOpMALLHIO;
_ | BBImENIATE  HamOoJee 3HAYMMOE B  IIEpEYHE

BBINTOJIHEHUS 33724 MPO(ecCHOHAIBHOM HHGOPMAIH; OLICHHBATE MPAKTHUECKYIO
ACATCIBPHOCTH. 3HAYUMOCTh PE3yJIbTATOB IMOUCKA; O(OPMIIATH

pe3ysIbTaThl MOUCKA

OK 04. DddexTnBHO B3aUMOICHCTBOBATH
¥ paboTaTh B KOJUICKTHBE U KOMaH/IC.

Boinonnenue 1a00paTopHBIX paboOT B MabIX
rpynnax,  BbIIOJHEHHWE  NapHbIX  3aJaHUU
MIPAKTUYECKUX PabOT, JOKJIAJOB, BHICTYIUICHHA.

OK 07. CopneicTBOBaTb COXpPaHEHUIO
OKpYKaroleun cpenpl,
pecypcocOepekeH 0, MPUMEHSITh 3HAHUS
00 MIPUHIIMIIBI

OepexIIMBOro MPOU3BOACTBA, Y3PPEKTUBHO

U3MCHCHUU KiImMara,

JIEHCTBOBATH B HPCSBLIqaﬁHLIX CUTyaluiX.

3HaTh ¥ NPUMEHATH NpaBuiia Th U oxpaHsl Tpyaa
mpu paboTre B XUMHYECKOH IabopaTopuul Hu
KaOWHETe XUMUU;

3HaTh TpaBHUiia SKOJOTMYECKOW Oe30macHOCTH
MIPU BEJICHUU TTPOPECCUOHAIBHON JeATETbHOCTH;
OCHOBHBIE  PECypChl,  3a/IeHCTBOBaHHBIE B
npo¢eCcCuOHANTBHON EATETbHOCTH;

myTu obecredeHus pecypcocoepekeHus
CoOumronaThb HOPMBI 3KOJIOTMYECKOMI
0e30IMacHOCTH;

OTIPEJICIIATh HAIpPaBIECHUS PECypCOCOEPEKEHUs B
pamkax nmpodecCHOHATbHON ASSITENFHOCTHU O
CHeIUAaILHOCTH.
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5. JUCT U3MEHEHUWH U JIONNOJTHEHU, BHECEHHBIX B

PABOYYIO ITPOI'PAMMY
No uzmeHenusi, nata BHeCeHUs, Ne CTpaHUIIbl C ©BMEHEHUEM
Brimo Crano
OcHoBanue:

HOI[HI/ICI) JINIa, BHCCIICTO U3MCHCHMU
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