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IMACIIOPT PABOYEM MPOT'PAMMBI YYEBHOM JUCITATIIMHBIM
1.1. O6aacTh NpUMEHEHHs MPOrPAMMBI

PabGowyas mporpamma  y4yeOHON  AMCHUMIUIMHBI  SBJSIETCS ~ YacThbl0  OCHOBHOM
npodeccuoHanTbHONW 00pa30BaTeIbHOIN MPOrpaMMbl MOATOTOBKH CHEIMAIMCTOB CPETHETO 3BEHA I10
cnerranbHOCTIM: 23.02.03 TexHudyeckoe 00CTy)KUBaHUE U PEMOHT aBTOMOOUIILHOTO TPAHCIIOPTA,
23.02.06 Texumueckass »SKCIUTyaTalusi MOABIKHOTO cOCTaBa keie3Hslx jgopor, 23.02.01
Opranuzanys IEepeBO30K U yIpaBieHHE Ha TpaHcrnopre (mo Bugam), 22.02.06 CpapouHnoe
npoun3BocTBO, 38.02.03 OmeparmoHHasi AESITENBHOCTh B JorucTuku, 23.02.05 OxcruryaTtarus
TPAHCIOPTHOTO DJIEKTPOOOOPYIOBAHMS W ABTOMATHKH (IO BHJAM TPAHCIIOPTA, 32 UCKIIOYCHHEM
BOJIHOTO).

[Iporpamma  pa3paboTaHa B COOTBETCTBUM ¢  lIpumepHO  mporpammoii
oOmieo0pa3oBarebHOM  y4eOHOM  JUCHUIUIMHBI  «XHUMHA»  JUISI  [NPOQEeCcCCHOHANIbHBIX
oOpa3zoBaTelbHBIX  oOpraHu3auuii moj pemakuuwert [abpuensn O.C., peKOMEHIOBaHHOU
denepanbHBIM TOCY/IapCTBEHHBIM aBTOHOMHBIM yupexieHrneM «DenepanbHblii HHCTUTYT Pa3BUTHS
obpazoBanus» (OPI'AY «DOU1PO») B kauecTBe NPpUMEPHON MPOrpaMMBbl JIIsl peanu3alii OCHOBHOM
npodeccuoHanbHOM oOpa3zoBarenbHo# nporpammel CIIO Ha 6a3e 0CHOBHOTO 001I€T0 00pa30BaHUs
C TOJy4eHUueM cpeaHero oOmiero oOpa3zoBanus (muchMo JlemapramMeHTa TOCYAapCTBEHHOM
MOJINTUKU B cdepe NoarotToBku padounx kaapos u 11O Munobpnayku Poccun ot 17.03.2015 Ne
06-259 u ®denepanbHBIX TOCYIapCTBEHHBIX 00pa3oBaTeNbHBIX cTaHgapToB (maree — ®I'OC) mo
CHEIUAIBLHOCTAM  cpemHero  mpodeccuoHanbHOTO  obOpaszoBanms: 23.02.03  Texnuveckoe
oOCITy’)KHBaHUE W PEMOHT aBTOMOOHMIILHOTO TPaHCIIOPTa yTBEPKACHHOW MpuKa3oM MHUHHCTEPCTBA
oOpazoBanus u Hayku PD ot 22 ampens 2014 r. N 383, 23.02.01 (mpukas ot 22.04.2014 1. Ne 378),
22.02.06 (mpuxka3 ot 21.04.2014 r. Ne 360), 38.02.03 (mpukas ot 28.07.2014 r., Ne 834), 23.02.05
(npuka3 ot 22.04.2014 r. Ne 387).

1.2. MecTro OMCHUIUVIMHBI B CTPYKTYpe OCHOBHOH mnpodeccMoHAJbHOI 00pa3oBaTeJbHOI
NPOrpaMMbl: TUCIUIUIMHA BXOJUT BOOIIEOOpa30BaTENbHbBIN UK.

1.3. Hean u 3axa4u y4eOHOH NMCUMIJIMHBI — TPeOOBAaHUS K pPe3yJibTATaM OCBOECHHUS
Y4eOHOW TMCUUNJINHBI:

PabGouyasi nporpaMMa OpUEeHTHPOBAHA HA JOCTHKEHHUE CIeAYHOIIMX LeJei:

— (opMupoBaHUEe y O0y4arOMMUXCS YMEHUS OLICHMBATh 3HAYMMOCTh XHMUYECKOTO 3HAHUS
JUI KaXKJIOTO YEeJIOBEKa;

— (hopmupoBaHUe y 00YYArOMIMXCS LEIOCTHOTO MPEJCTABICHUS O MUpPE U POJIM XUMHUU B
CO3JJaHUM COBPEMEHHOU €CTEeCTBEHHO-HAayYHOH KapTUHBI MUpA; YMEHHUS OOBICHATH OOBEKTHI U
MPOLECCHl OKPYKAIOIIEH AEHCTBUTEILHOCTH: IPUPOAHOM, CONMATIBHOM, KYIbTYPHOM, TEXHUUYECKOM
CpelIbl, - UCTIONb3YA Ul STOTO XUMUYECKHE 3HAHMS,

— pa3BUTHE y OOy4aIOLUXCAd YMEHUN pa3nuyaTh (PaKkThl U OLEHKH, CPABHUBATH OLEHOYHBIE
BBIBOJIbI, BUAETh MX CBSA3b C KPUTEPUSMH OILEHOK M CBSI3b KPUTEPUEB C OMPEICIIEHHON CHCTEMOi
LeHHOCTeH, GOpMYIUPOBATH U 0OOCHOBBIBATh COOCTBEHHYIO MO3UITUIO;

— npuoOpeTeHre O0O0YyYaIOIIMMUCA OTBITA PAa3HOOOPA3HOM MEATENBHOCTH, MO3HAHUS H
CaMOTIO3HAHUS; KIIFOYEBBIX HABBIKOB, UMEIOIINX YHUBEPCATbHOE 3HAUCHUE JIs Pa3IMYHbIX BUIOB
JeSITEeNIbHOCTH (HAaBBIKOB PELICHHs MpoOsieM, MPUHITHS PelIeHUl, MoucKa, aHamu3a 1 o0paboTKu
nH(popMalii, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUH, COTPYAHUUYECTBA, O€30MaCHOTO
oOpalieHus ¢ BeleCTBAMHU B MIOBCEHEBHOM KU3HN).

Pe3yabTaThl 0OCBOCHHS Y4€OHOM JMCIHUIIIHHBI

OcBoeHue cojaepkaHusi y4yeOHON NMUCHMIUIMHBI «XHMHA», 00ECHEeuMBaeT JOCTH)KEHHUE
CTY/IEHTaMH CJIEIYIOUINX Pe3yabTaTOB:

* TUYHOCHIHBIX:

— YyBCTBO TOPJOCTH U YBaKEHUSI K UCTOPHM U JTOCTH)KEHUSM OTEUECTBEHHOM XMMHUYECKOH
HayK{; XUMHUYECKH T'PaMOTHOE IOBEJICHHE B MPO(ECCHOHATBHOU NEATENbHOCTH U B OBITY IpH
oOpaleHny ¢ XUMUYECKHMMHU BEIIeCTBaMH, MaTepHajaMH U IPOILIECCaMU;



— FOTOBHOCTH K TPOJOJHKCHHUIO 00pa30BaHUS M TOBBIINICHHUS KBATU(UKAIMKA B H30paHHOM
podecCHOHALHON JeATeIbHOCTH U OOBEKTUBHOE OCO3HAHUE PO XUMHUYECKHX KOMIIETCHIIMN B
3TOM;

— YMEHHE HCIOJb30BaTh JOCTHKEHHUS COBPEMEHHOM XMUMHUYECKOM HAYKM W XUMHUYECKUX
TEXHOJIOTH JUISl TOBBIIIEHUSI COOCTBEHHOTO WHTEJUICKTYaJbHOTO Pa3BUTHS B BBIOpaHHOM
podecCHOHABHON IeATEITPHOCTH;

* MemanpeomemHuix:

— UCIIOJB30BAaHME PpA3JIMYHBIX BHJOB I103HABATEIBHOM JIEATEIBHOCTH © OCHOBHBIX
WHTEJUICKTYaIbHBIX OMNepanuid (MIOCTAaHOBKH 3aaud, (OPMYTUPOBAHUS THIIOTE3, aHAIU3a H
CUHTE3a, CPAaBHEHUSI, 000OIIECHNS, CUCTEMATU3AINH, BBISBICHUS PUUYUHHO-CJICACTBEHHBIX CBA3EH,
MOMCKa aHAJIOTOB, (POPMYIUPOBaAHUS BBHIBOJOB) ISl PEIICHUS MMOCTABICHHOM 3a1a4M, IPUMEHEHUE
OCHOBHBIX METOJIOB MMO3HAHMS (HAOIIOACHUS, HAYYHOTO AKCIIEPUMEHTA) IS U3YUEHUS Pa3IMUHbBIX
CTOPOH XHMHYECKUX OOBEKTOB W TIPOILIECCOB, C KOTOPHIMH BO3HHKAET HEOOXOJUMOCTh
CTaJIKUBAThCSI B MPOQPECCUOHANBHOM cdepe;

— WCIOJIb30BAaHUE DPA3JMYHBIX HCTOYHUKOB I TOJTYYCHHUS XUMHYECKOW HH(POpMAIINH,
yMEHHE OIIEHWBAaThb €€ JOCTOBEPHOCTh I  JOCTIKEHHUSI  XOPOIIUX  pe3yIbTaTOB B
npodeccroHabHOM cdepe:

* npeOMemHbIX:

— c(hOpMHUPOBAHHOCTH MIPEICTABJICHUI O MECTE XHMHUH B COBPEMEHHOM HaydHOU
KapTUHE MHUpa; TMOHUMAHWE pOJIM XUMHH B (OPMHUPOBAHWUU Kpyro3opa W (yHK-IIMOHAIBHOU
TPAaMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI TIPAKTHIECKUX 3a71a4;

— BJIQJICHUE OCHOBOTIOJIATAIONIMMHA XUMUYECKUMH TIOHITHSIMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSMH; YBEPEHHOE TI0JIb30BaHUE XUMHYECKOW TEPMUHOJIOTUEN U
CHMBOJIHKOM;

— BJAJICHUE OCHOBHBIMH METOJaMH HAy4yHOTO IO3HAHUS, HCIOJB3YEMbIMH B XUMUHU:
HaONIOZCHUEM, ONHMCAHUEM, HM3MEPEHHEM, JKCIEPUMEHTOM; YMEHHE 0O0palaThiBaTh, OOBSCHSATH
pe3yNbTaThl MPOBEIEHHBIX OIBITOB U J€JaTh BBIBOJABI; TOTOBHOCTh M CIIOCOOHOCTH HPUMEHATH
METO/IbI IO3HAHUS IPU PEIICHUHU MPAaKTUYECKUX 3a/1a4;

— c(hopMHPOBAaHHOCTH YMEHUS AaBaTh KOJUYECTBEHHbIE OLIEHKU U MPOU3BOIUTH
pacueTsl 1o XUMUYECKUM (opMysIaM U YpaBHEHUSM;

— BIIQJICHHE MTPaBUJIaMU TEXHUKU O€30TIaCHOCTH MPH UCIOJIb30BAaHUH XUMHUYECKHUX BEIIECTB;

— c(OpPMUPOBAHHOCTH COOCTBEHHOW MO3UIIUU 110 OTHOIICHUIO K XUMUYECKOM MHPOpMAIHH,
MOJIy4aeMoil U3 pa3HbIX HCTOYHUKOB.

B pesynpraTe arrectanuu 1no y4eOHON AMCUUIUIMHE OCYIIECTBISIETCS IMPOBEpKA 00uiux
KomMnemeHuuii.

OK 1. [loHuMaTh CyIIHOCTh U COIMATLHYIO 3HAUUMOCTb CBOCH OymyIeit mpodeccuu, MposBIsATh
K HEHl YCTONYMBBIN UHTEpEC

OK 2. OpranuzoBbIBaTh COOCTBEHHYIO AESATEIbHOCTH, BHIOUpATh THUIOBBIE METOIBI U CIIOCOOBI
BBITIOJTHEHUS MPO(PECCHOHATIBHBIX 3a/1a4, OLIEHUBATh UX 3(P(HEKTUBHOCTD M KAYECTBO

OK 3. I[IpuHuMath pelieHus B CTaHJAPTHBIX W HECTAHJAPTHBIX CHUTYalMsIX MU HECTH 32 HUX
OTBETCTBEHHOCTh

OK 4. OcyiecTBisTh MOUCK U UCIIOJIb30BaHUE MH(POpManu, HeoOxoauMoi st 3(h(HeKTHBHOTO
BBITIOTHEHUS MPO(ECCHOHATBHBIX 3a/1a4, MTPO(HEeCCHOHAIBHOTO U TMYHOCTHOTO Pa3BUTHS

OK 5. Ucnoms3oBanue WHGOPMAIMOHHO -  KOMMYHUKAllMOHHBIX  TEXHOJOTHH B
npodeccuoHaNbHON AESITETbHOCTH

OK 6. Paborars B KOJJIEKTHBE U KOMaHAe, YPPEKTUBHO OOLIATHCS C KOJIJIETaMU, PyKOBOJICTBOM,
MOTPEeOUTENIMHU

OK 7. Bparb Ha ce0si OTBETCTBEHHOCTh 32 pabOTy WICHOB KOMaHJbI (MIOJUMHEHHBIX), PE3YIbTAT
BBITIOTHEHUS 3a/1aHUN

OK 8. CamocrosTensHO OMpenensaTh 3agadu MpodeCCHOHANBLHOTO U JIMYHOCTHOTO PAa3BHUTHSA,
3aHMMAThCSl CaMOOOPa30BaHNEM, OCO3HAHHO TIAHUPOBATH TIOBBIIIICHUE KBATH(DIKAIIHIH.

OK 9. OpueHTHpoBaThcsi B YCIOBHUSX YacTOM CMEHBI TEXHOJIOTHA B MpodeccrnoHalbHON



JESTEILHOCTH
1.4. Kosim4ecTBO YacoB HA OCBOEHHE MPOrPaMMbl Y4eOHOMH UCIUTIIHHBI:
MaKCUMaJIbHOW y4eOHOW Harpy3ku oOyuaromerocs 117 gacos,
B TOM YHCJIC:
00s13aTeNIbHOM ayJUTOPHOI yueOHO# Harpy3Ku oOydatomierocs 78 4acos;
CaMOCTOSTEIEHOU paboThI 00ydaromierocs: 39 4acos.

2.CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCHUILJINHBI

2.1 O0beM y4eOHOM TUCHUIINHBI U BU/bI Y4eOHOH padoThl
Bua yueOHo# paGoThl Oovem uacos
MakcumajibHast yueOHasi Harpy3Ka (Bcero) 117
Oo6s13aTesbHAs ayIUTOPHAsI ydyeOHasi HATPY3Ka (Bcero) 78
B TOM YHCIJIE:
MPAKTUIECKHUE 3aHSATH 8
CamocrosiTesibHast paboTa odyuaronierocs (Bcero) 39

B TOM YHCIJIC:

Pemenue pacueTHbIX 3a1a4

[ToaroToBka pedepaToB, COOOIIECHMIA

Co3aHne Npe3eHTaluii, IPOEKTOB

CocraBieHne cxeM, Ta0auI]

OO0

BueaynurtopHas pabota c OYM

IIpomexyTounas arrecraums: 1MpPpepeHIUPOBAHHBIN 3aUeT




2.2. TEMATHYECKHWH IUIAH U COIEP) KAHUE YYEFHOU JUCIUILIVHBI

HaumenoBanue Conep:xkanue y4eO0HOro MaTepnaJia, JJabopaTopHbie pad0Thl M NPAKTHYCCKHE 3aHATHS, CAMOCTOATE/IbHASA paboTa Oo0beM yacos Yposenns
pPa3aeioB U TeM o0y4aromumxcst YCBOEHMSI
1 2 3 4
CogeprkaHue yaeOHOTO MaTepHraa
Bre HayuHnble MeTO/IbI TO3HAHNUS BEIIECTB U XUMHYECKHX SIBICHUH 1 1
aenme Ponb sKCTIEprMeHTa U TEOPUU B XUMHHU 1
MopenupoBaHue XMMHUYECKHX MPOIIECCOB 1
Pazgea 1. OO0masi ¥ HeopraHu4ecKasi XUMHUsl 45
CopeprkaHue yaeOHOro MaTeprasia
1.1.1. | OCHOBHBIC MTOHATHUSI XUMUH 1
1.1.2 | BemectBO 1
1.1.3 | atom 1
1.1.4 | monekyna 1
1.1.5 | xuMuueckui 3JeMeHT 1
1.1.6 | annmorponus 1
1.1.7 | OpoCTBIE U CIOKHBIE BEIECTBA 1
1.1.8 | KauecTBEHHBIN U KOJIUYECTBEHHBIN COCTAB BELIECTB 1
1.1.9 | xumuueckue 3HaKu U GopMyIIbl 3 1
1.1.10 | oTHOCHTENIbHBIC ATOMHASI U MOJICKYJISIpHASI MacChl 1
Tema 1.1. 1.1.11 | xonM4ecTBO BElECTBA 1
OcHoBHbIC MOHATHSI M |1 1 12 | OCHOBHBIC 3aKOHbI XMMHH 1
3aKOHBI XUMMHU 1.1.13 | Crexuomerpus 1
1.1.14 | 3axkoH coxpaHEHHS MAcCCHI BEIIECTB 1
1.1.15 | 3aKoH MOCTOSIHCTBA COCTABa BEIIECTB MOJIEKYIISIPHOM CTPYKTYPHI 1
1.1.16 | 3akoH ABOraipo M CIEICTBUS UX HETO 1
1.1.17 | PacueTHbIe 3a/1a41 Ha HAXOXKJCHNUE OTHOCUTEIHHON MOJIEKYIISIPHOI MacChl, ONpeAeIeHre MaCCOBOM JTOITH 2
XMMHYECKHX DJIEMEHTOB B CIIO)KHOM BEIIECTBE
CamocTosiHHas padora Nel 4 3
Co3naHue mpe3eHTaIum:
«AnnoTtponHsie MoAnGHUKAIUH yriiepoaa (anmMas, rpadur), Kuciopoa (KUCIOpoI, 030H), 0JIoBa (cepoe 1 OeI0e 0JI0BO)Y.
[MoaroroBka pedepartos:
«[loHsATHE O XMMHYECKOH TEXHOIOIHH, OMOTEXHOJIOTUH M HAHOTEXHOJIOTHIY.
Pemenne pacueTHbIX 33124 110 TeMe «OCHOBHBIE ITOHSTHS U 3aKOHBI XUMU
JemoHcTpanyu. Monens aToMOB XMMHYECKUX JIEMEHTOB. MOIeNn MOJISKYI MMPOCTHIX M CIOKHBIX BELIECTB
(mmapocrepxHeBsie 1 Ctioapra—bpuriieda). Kommekus mpocThIX U CI0KHBIX BemecTB. HekoToprie BemecTa
KomaecTBOM | Monb. Mopens MoJsipHOro 00beMa ra3oB. Ajurotrpomus Gocdopa, KICIoposa, OIoBa.
Tema 1.2. Coneprkanue y4eOHOTo MaTepuana
Hepuommyuecknii 3ak0H | 121 [ [epuomuueckuii 3axon .. Menneneesa.
c:c?eif:gil:a‘:ae:elz::lx 1.2.2 Otxpertue [I.1. MenneneeBsiM [leproamaeckoro 3akoHa 4
1.23 [epnoanueckwuii 3akoH B popmymuposke .M. Menzneneesa

sjaementoB JI.H.




MenpeJieeBa u 1.2.4 | Ilepuonmmueckas TaOJIUIA XUMHYECKUX 3JIEMEHTOB — rpayecKoe 0TOOpaKeHHE MepHOANIECKOro 3aKOHa 1
CTPOCHHE aTOMa 1.25 | Crpykrypa mepuoandecKoii TabIuIbl: EpHOIBI (Mabie U OONbIINE), TPYIbL (TJIaBHAS U MOOOYHAs) 1
1.2.6 Crpoenue atoma u nepuoandeckuii 3axo J[.1. Menneneea 1
1.2.7 | AroM — clOKHas 4acTHIa 1
128 Snpo (MpOTOHBI M HEUTPOHBI) U AIIEKTPOHHAS 000I0UKA 1
1.29 W3otons! 1
1.2.10 | CtpoeHue 31€KTPOHHBIX 000IOUEK aTOMOB AJIEMEHTOB MaJIbIX IIEPHUOJIOB 1
1.2.11 | OcoGeHHOCTH CTPOEHHUSI IIEKTPOHHBIX 000JI0UYEK aTOMOB AJIEMEHTOB OOJNBIIKX MEPHUOJIOB (IIEPEXOTHBIX 1
9JIEMEHTOB)
1.2.12 | Tloustre 06 opbuTansx. s-, p- u d-OpGuranu 1
1.2.13 | DnexTpoHHbIE KOH(DUTYpALIUK ATOMOB XUMHYECKUX DJIEMEHTOB 1
1.2.14 | CoBpemenHas (popMyJIUpOBKA MEPHOTUUECKOTO 3aKOHA 1
1.2.15 | 3HaueHue NEPUOIUIECKOr0 3aKOHA M IEPHOMUYECKOI CUCTEMbI XUMUYeckuX nemenToB J[.1. MenneneeBa ast 1
Ppa3BUTHA HAYKHW U TIOHUMAaHUSL XUMHUYECKOH KapTHHBI MUpa
IlpakTnyeckas padoraNel MopnenupoBanue nocropoeHus: [lepuoanveckoi TaOIHUIBI XUMHYECKUX DIIEMEHTOB
CamocrosiTeibHast padora Ne2
IoaroroBka pedeparos:
«PamnoakTBHOCTE. VCcronb30BaHUE PaJOaKTHBHBIX M30TONOB B TEXHUYECKHX LEIX. PEHTTeHOBCKOE M3IIydeHHE U €ro
HCIOJIB30BaHUE B TeXHHUKE. MonenupoBaHe Kak METO IIPOTHO3UPOBAHUS CUTYAaLlMH Ha IIPOU3BOJCTBEY.
Pemenue 3anau o teme «Ilepuoguueckuii 3akoH u Ilepuonnueckas cuctema xumudeckux aieMenToB J[.M1. Menneneesa u
CTpPOEHHE aTOMay
Hemoncrpauun. Paznuunbie popmel [lepuoanyeckoit cucrembl xumudeckux snementoB .M. MenpeneeBa. JluHaMmuueckue
TaOJIMIB! JUTs1 MofeupoBaHus [lepronuyeckoil cHcTeMbl. DIeKTpH3aLlis Tell M UX B3aUMOJCHCTBHE.
Conepxanue yq4eOHOTO MaTepHaa
131 HoHnHas xumuueckas cBs3b 1
1.3.2 Kartnonsl, ux o6pa3oBaHie U3 aTOMOB B Pe3yAbTaTE MPOLECCa OKUCICHUS 1
133 AHMOHBI, X 00pa30BaHME U3 aTOMOB B PE3yNIbTaTe MPOLECCa BOCCTAHOBIICHUS 1
1.3.4 | UoHHas CBs3b, KaK CBA3b MEXTY KATHOHAMH M AaHHOHAMH 32 CYET HJIEKTPOCTATHIECKOTO IPHUTSIKEHHS 1
1.35 Krnaccudukaris HOHOB: IO COCTaBY, 3HAKY 3apsi/ia, HATHYHMIO THAPATHONH 000I0UKH 1
Tema 1.3. 1.3.6 | VoHHBIC KPHCTALUINYECKUE PEIIETKH 1
CTpoenue BemecTBa — —
1.37 CBoiicTBa BEIIECTB ¢ HOHHBIM THIIOM KPHUCTAJUTMIECKON PEIIeTKA 1
1.338 KoBaneHTHas XMMUUYeCKast CBSI3b 1
1.39 Mexanu3m 00pa3oBaHUs KOBAJICHTHON CBS3M (OOMEHHBIHN W JOHOPHO-AKIIETITOPHBII) 1
1.3.10 | DyeKTpOOTPUIIATENHEHOCTh 1
1.3.11 | KoBaneHTHBIC TOSIPHAS U HETOJISIPHAS! CBS3U 1
1.3.12 | KpaTHOCTh KOBAJIEHTHOH CBS3H 1




1.3.13 | MonekynsipHbIE M aTOMHbIE KPUCTAIIMYECKNE PELIETKH 1
1.3.14 | CgoiicTBa BemeCTB C MOJICKYJISIPHBIMU M aTOMHBIMHU KPHCTALTHYECKUMH PELICTKAMH 1
1.3.15 | Meramm4eckas CBsI3b. 1
1.3.16 | Mertaminueckas KPHUCTAIMICCKAS PEIIETKA U METAIUTHYECKAs] XUMHIECKAs CBS3b. 1
1.3.17 | ®usmyeckue CBONCTBA METAIIOB 1
1.3.18 | ArperaTHble COCTOSIHUSI BEIIECTB U BOIIOPO/IHAS CBSI3b. 1
1.3.19 | TBepnoe, KuaKOE U Ta3000pa3HOE COCTOSHUSI BEILIECTB. 1
1.3.20 | Ilepexon BeliecTBa U3 OMHOTO arperaTHOrO COCTOSIHUS B IPYTOE. 1
1.3.21 | BomopomHas cBA3b. 1
1.3.22 | Yucrele BENIECTBA U CMECH. 1
1.3.23 | TousTtre 0 CMECH BEIIECTB. 1
1.3.24 | I'oMoOreHHbIE U TETEPOreHHBIE CMECH. 1
1.3.25 | CocraB cMeceii: 00beMHAsE 1 MaccoBast J0JIM KOMITOHEHTOB CMECH, MaccoBast IOl TPUMECEH. 1
1.3.26 | [ucnepcHbIE CUCTEMBI. 1
1.3.27 | TloHsTHE O AMUCIIEPCHON CHCTEME 1
1.3.28 | AucnepcHas ¢a3a u qucriepcHOHHAsI cpesia 1
1.3.29 | Knaccudukanus qucriepcHbix cucteM. [ToHSITHE 0 KOJUTOMIHBIX CHCTEMax 1
1.3.30 | IlpuroroBneHue cycneHsuud kapOoHaTa Kaiblusi B Boje. [lonmyueHue 5SMyabCcMM MOTOPHOTO —Macia.
O3HaKOMJICHHE CO CBOMCTBAMH JHCIICPCHBIX CHCTEM
CamocrosiTeibHas padora Ne3 3
Coznanue npe3eHTalyi, IPOEKTOB:
«AHOMaINH (PU3NYECKUX CBOMCTB BOIbI. JKuakue kpuctauisl. MUHEpaisl 1 TOpHbIE IIOPOABI KaK MPUPOAHBIE CMECK.
CocraBiieHHE CXeM, TaOJIHI]
«ITonspHOCTH CBsI3U M NONAPHOCTH MoeKyibl. KonneHcanus. Tekydects. Bosronka. Kpucrammmzamus. Cydonumanus u
necyOmuManus. OMYIbCHH U CYCIIeH3HU. 30J (B TOM 4HcIiIe a’po3onn) u renu. Koarymsmus. Cunepesuncy.
BreayauropHas pabora ¢ OYM: «Xumudeckas CBI3b», «J{HCTIepCHBIE CHCTEMBD)
HemoHcTpanuu. Mopaens KPUCTAUTHIECKON pemeTKy Xiopuaa Hatpus. O0pa3isl MHHEPAIOB ¢ HOHHON KPUCTAUTHYECKON
peIIeTKOoN: KanbluTa, TaauTa. Momenn KPUCTAILIMYECKIX PEIIeTOK «CYyXOro jpaay (WIu moja), anMmasa, rpadura (Wiu
kBapra). [Ipubopsr Ha sxuaKux Kprctamwiax. OOpa3bl pa3IMIHBIX AUCTIEPCHBIX CHCTEM: AMYIIBCHHA, CYCIICH3HIA, adpO30IIeH,
reseit u 3oneil. Koarymsinus. Cunepesuc. Dddext Tunmans.
ConepxaHne ya4eOHOTO MaTepHaa
1.4.1 Boma 1
Tema 1.4. Bona. 1.4.2 PacTBopsI 1
PactBopbI. 1.4.3 | PactBOpeHne 1
Juexkrpoaurnyeckas | 1.4.4 Bona kak pacTBopHuTens 1
JUCCOIUALINA 1.4.5 PactBoprMOCTS BelIEeCTB 1
1.4.6 HacelieHHble, HEHACHIILEHHBIE, EPECHIIICHHBIE PACTBOPHI 1
1.4.7 3aBHCHMOCTh PaCTBOPUMOCTH Ta30B, )KUAKOCTEH U TBEPBIX BEIIECTB OT Pa3IMUHBIX (haKTOPOB 1
1.4.8 MaccoBast 10J11 paCTBOPEHHOI'O BELIECTBA 1




1.4.9 DJIEKTPOIUTUYECKAS TUCCOL[UALIMS 1

1.4.10 | DneKTpOIHUTHI M HENEKTPOIIHUTEI 1

1.4.11 | DneKkTponuTHYECKas JUCCOIUAIIAS 1

1.4.12 | MexaHU3MBI IEKTPOIUTHYECKOH MCCOIMAIIMHN JIJIsl BEMIECTB C Pa3JINYHBIMUA THIIAMH XUMHYECKOH CBS3H 1

1.4.13 | I'mppaTupoBaHHBIE H HETHAPATHPOBAHHBIE HOHBI 1

1.4.14 | CreneHb 3JCKTPOTUTHICCKOIN TUCCOIMAIIUT 1

1.4.15 | CunbHble U c1a0ble HIEKTPOIUTHI 1

1.4.16 | OCHOBHEBIC ITOJIOKEHHS TCOPUH DIICKTPOIUTHUCCKON JUCCOUAIIH 1

1.4.17 | Kuciorbl, OCHOBaHHS M COJNHU KaK 3JIEKTPOIHUTHI 1

IIpakTnuyeckas padora Ne 2 [IpuroroBieHue pacTBOpa 3aJaHHOM KOHIIEHTPAIIUH. 2

CamocrosiTenbHas padora Ne 4 3

Pemenne pacyeTHbIX 33124 HAa MacCOBYIO JOJIO0 PACTBOPEHHOT'O BEIIECTBA.

Co3niaHue npe3eHTanuii, MPOeKTOB:

«[IpumeHeHre BO/IBI B TEXHUYECKHX LelsiX. JKeCTKOCTh BO/IBI U CIIOCOOBI ee ycTpaHeHusl. MuHepallbHbIe BOJBD)

CocraBiieHHEe CXEM, TaOJIHIIL;

«PactBopenue kak (hu3nuKo-xUMHU4ecKuid ponecc. Temnosie 3¢ GeKThl Npu pacTBOpeHuH. Kpucramioruaparsn.

Bueayauropsas padora ¢ 9YM «PacTBopbi»

Hemoncrpanun. PactBopumocts BemecTB B Bojie. CoOupaHue ra3oB METOIOM BBITECHEHHUs BOAIbL. PacTBopeHue B Bozie

CEPHOM KUCIIOTHI U conell aMMoHus. OOpa3ibl KpUCTAIUIOTHIPATOB. M3roToBIeHHE THIICOBOM NMOBS3KHU. VcbiTaHne

PacTBOPOB JIEKTPOJIUTOB M HEIEKTPOIUTOB HA MPEAMET JUCCOLUALIMH. 3aBUCHMOCTb CTEHIEHH 3JIEKTPOIUTHIECKOH

JMCCOLMALIMN YKCYCHOM KUCIIOTHI OT pa30aBiieHus pacTBopa. J|BKeHHe OKpaIeHHBIX HOHOB B 3JIEKTPHYECKOM IIOJIE.

[puroroBnenue >xecTKOM BOIbI U YCTpaHEHHUE €€ )KEeCTKOCTH. MloHuThI. O0pa3sibl MUHEPaIbHBIX BOA PA3IMYHOrO Ha-

3HAYCHUSL.

Cozep:xaHue yueOHOro MaTepuaia

151 Kucaorbl u ux cBoiicTBa 1

Tema 1.5. 1.5.2 KuCIoThI KaK 3J71eKTPOIUTHI, UX KIACCU(PHKAIMS M0 PA3IHYHBIM MPU3HAKAM 1
Knaccuduranust 1.5.3 XUMHUYECKUE CBONCTBA KHCIIOT B CBETE TEOPUH AJICKTPOIUTHUECKOM AUCCOIHAIIN 1
HeOpraHm1ecKkux 1.5.4 | OcoGeHHOCTH B3aUMOIEHCTBHS KOHIEHTPUPOBAHHON CEPHON M a30THOM KHCJIOT ¢ METaJUIaMH 1
COETMHCHIM H MX 1.5.5 | OcHOBHbIE cIOCOGI MOMYYEHHS KUCIOTHI 1
CBOHCTBA 1.5.6 OcHOBaHUS M UX CBOICTBA 1

1.5.7 OCHOBaHUS KaK dJIEKTPOIIUTHI, UX KIACCU(DHUKALHSI [T0 PA3THYHBIM MPU3HAKAM 1

1.5.8 XWMHUYECKHE CBOMCTBA OCHOBAHUH B CBETE TEOPHH AIIEKTPOIUTHIECKON AUCCONUAIINH 1

1.5.9 PasnoyxeHne HepacTBOPUMBIX B BOJIE OCHOBAHUI 1

1.5.10 | OcHOBHBIE CIOCOOBI MOJTY4EHHS OCHOBAHHH 1

1.5.11 | Coun u uX cBoiicTBa 1

1.5.12 | Conu KaK 3J€KTPOIHUTHI 1

1.5.13 | Conu cpenHue, KUCIbIe 1 OCHOBHbIE 1

1.5.14 | XumMudecku CBOHWCTBA COJICH B CBETE TEOPHH AIEKTPOIUTHISCKON AUCCONNAIHH 1

1.5.15 | Cnoco0sl moy4eHus conei 1

1.5.16 | 'maponus comneit 1

1.5.17 | Oxcuasl U UX CBOICTBA 1

1.5.18 | ConeoOpazyronmye 1 HecoIe00pa3yroNIe OKCHIBI 1




1.5.19 | OcHoBHBbIe, aM(pOTEpPHBIE ¥ KUCIIOTHBIE OKCHJIBI

1.5.20 | 3aBucHMOCTB XapakTepa OKCH/A OT CTETICHH OKUCIICHHSI 00pa3yIoIero ero Metauia

1.5.21 | XuMmuueckue cCBOMCTBA OKCHUIOB

1.5.22 | Ilomy4yeHue OKCHUIOB

1.5.23 | XumMudeckne CBOWCTBA HEOPTAHUUCCKUX COCTMHCHUIA

CamocrosiTenbHas padora Ne 5

Pemenne pacuerHsix 3a1a4 1o Teme «Kiaccudukaiys HeopraHuueckux COeTNHEHUID

Co3naHue npe3eHTanui, MPOeKTOB:

«IIpaBuna pa3daBieHust CEpHON KUCIOTHI. VICcTIonp30BaHNe CEPHON KUCIOTHI B TPOMBIIUICHHOCTH. ENTKue 1menoun, ux
UCIIOIb30BaHKE B ITPOMBIIIUICHHOCTH. [ allieHas u HeraieHasi U3BecTh, ee IPUMEHEHHe B cTpouTenbeTBe. [ urc u anedactp,
THIICOBaHHEY.

CocraBnenue cxem, TaOJIHIL;:

«ITonsitue o pH pactBopa. Kucnotnasi, menodnas, HelTpaabHasi Cpeibl paCTBOPOBY.

BueaymuropHas pabora ¢ DYM «Xumudeckne CBOHCTBA OKCHJIOB, OCHOBAaHHI, KHCIOT U COJIEN

(IS T T e

JemoncTpanuu. B3auMoneiicTBre a30THON M KOHIICHTPUPOBAHHON CEpHOMN KUCIOT ¢ MeTaiamu. ['openue docdopa u
pacTBopeHue NpoAyKTa ropeHus B Boze. [lonydenue u cBoiictBa amdorepHoro ruapokcuaa. Heodbpatumelii ruaponus
kapOuaa kanbiwss. OOpaTUMBIN THAPOIN3 COJICH Pa3IMYHOro THIIA.

Tema 1.6.
XuMHn4ecKHe peakiuu

Copneprxanue y4eOHOro MaTepraa

1.6.1 Knaccudukanusi xXummyeckux peakuuii

1.6.2 Peaxuuu coeiuHeHus1, pa3IoKeHUs, 3aMeleHus, 0OMeHa

1.6.3 Karanutnueckue peakimu

1.6.4 OOpaTtuMble U HeOOpaTHUMBbIE PEaKIUU

1.6.5 I'oMoreHHbI€ U reTeporeHHbIe PeaKIInU

1.6.6 DK30TepMHUUECKHEe 1 YIHIOTEPMHUIECCKUE PEaKIIK

1.6.7 TemnoBo# 3 (GeKT XUMUUECKUX PEaKIHid

1.6.8 TepMoxumudeckue ypaBHEHHs

1.6.9 OKHCINTETBbHO-BOCCTAHOBHTEIbHbIE pPe€aKIuu

1.6.10 | CremneHp OKHCIIEHHS

1.6.11 | OxkucauTens ¥ BOCCTAHOBIIEHHE

1.6.12 | BoccTaHOBUTEDL U OKUCIEHUE

1.6.13 | Metoa 25eKTPOHHOr0 Oananca JUisi COCTABICHUS YPaBHEHHI OKHCIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIHIA

1.6.14 | CxopocTh XHMHYECKHX PeaKiuii

1.6.15 | TlonsTHE O CKOPOCTH XUMUYECKUX PEAKIIUit

1.6.16 | 3aBUCHMOCTb CKOPOCTH XMMUYECKHX PEAKIUI OT Pa3IHMYHBIX (PAKTOPOB: MPUPO/BI PEATHPYIOIIUX BEIIECTB, UX
KOHIIEHTPAIMH, TEMIIEPATYphl, OBEPXHOCTH CONPUKOCHOBEHHS M UCIIOJIB30BAHHUS KaTaJIH3aTOPOB

1.6.17 | O6paTUMOCTH XHMHYECKHX PeaKIuii

1.6.18 | OGpaTtuMbie 1 HEOOpATHMBbIC PEAKIIUH

1.6.19 | Xumuueckoe paBHOBECHE U CIIOCOOBI €r0 CMEIICHHSI

I G E




CamocrositenbHas padora Ne 6
Pemenue pacueTHBIX 3a7a4 MO TeMe « XUMUYECKUE PEAKLIIH»

HOZ[FOTOBK& pe(bepaTOB: ((Paq)I/IHI/IpOBaHI/IC OBCTHBIX metasmioB.Karanus. 'omorennsie u TE€TCPOrcHHbIC KaTAJIN3aTOPLI.

[Ipomoropsl. Karanmurnaeckue sipl. THrnOUTOpHD».

CocraBnenue cxem, Tabmuil: ««I[loHATHE 00 3MeKTpONIH3E. DIEKTPOIU3 PACILIaABOB. JJIEKTPOIU3 PAaCTBOPOB.
DJIeKTpOoIUTHYECKOE MToydeHne antoMuHus. [IpakTrnaeckoe nmpruMeHeHHe IeKTponn3a. [ aapBaHoIIIaCTHKA.
lanpBanoCTEr M.

BreaynuropHas padota ¢ 9YM «OKHCIHTETEHO-BOCCTAHOBUTEIILHBIC PEAKITHIDY

I[eMOHCTpaHI/II/I. HpI/IMepI)I HeO6paTI/IMBIX peaKHHﬁ, UAymux ¢ O6pa30BaHI/I€M ocaJiKa, rasza uJ BOIBI. 3aBUCUMOCTh

CKOPOCTHU p€aKUHU OT MPUPOJAbI pCarupyronux BEIIECTB. B38.I/IMO}I€I7ICTBI/I€ pacTBOpOB CepHOﬁ KHUCJIOTBI C paCTBOpaMu

TI/IOCYJ'HJ(I)aTa HaTpusa pa3anH0171 KOHIICHTpAIlU U TEMIICPATYPhbI. MOI[CJ'H) KUITAIIETO CJIOA. 3aBHCHMOCTh CKOpPOCTH
XHMUYECKOMN pe€aKkuuur OT MPUCYTCTBUA KaTaJIMU3aTOpa Ha MPUMEPE pa3JIoKCHU IIEPOKCHIa BOJOPOaa C IOMOUIIbIO

JAUOKCHJa MapraHiia U KaTajas3bl. Mopnenb SJICKTPOJIMU3Cpa. Monens 3J'IeKTp0J'II/I3H0ﬁ BaHHBI IJIA MOJYYCHUA aJIIOMUHUA.

Mopenb KOJIOHHBI CHHTE3a aMMHUaKa.

Tema 1.7.
MeTaibl "
HEMEeTAJLIBI

CopneprxaHue y4eOHOro MaTepraia

1.7.1 Oco0eHHOCTH CTPOEHHS ATOMOB M KPUCTAJIJIOB

1.7.2 dusnyeckre CBOICTBA METAIIOB

1.7.3 Knaccugukaiys METaIOB MO Pa3IUYHBIM PU3HAKAM

1.7.4 XUMHUUYECKHE CBOMCTBA METAJIJIOB

1.75 ONEKTPOXUMHUIECKUN P HAIIPSDKEHUH METaJIOB

1.7.6 Merajuiorepmust

1.7.7 OO1ue crocoObl MONTyYeHHs] METAILIOB

1.7.8 [NousiTHe 0 MeTayuTypriuu

1.7.9 [Tupomerannyprus, THIPOMETAIUTYPIHUsl U 3JEKTPOMETAIUTYPIUs

1.7.10 | CrnuiaBbl YepHbIC U IBETHBIE

1.7.11 | OcobeHHOCTH CTPOECHHUSI ATOMOB

1.7.12 | Hemeramibl — IpOCThIC BELIECTBA

1.7.13 | 3aBUCHMOCTb CBOICTB raJION€HOB OT UX MOJOKeHHs B [lepromiueckoil ciucreme

1.7.14 | OxucnuTenIbHbIE U BOCCTAHOBUTEIBHBIC CBOMCTBA HEMETAJIOB B 3aBUCUMOCTH OT MX TOJIOKEHUS B PAAY
JIEKTPOOTPUIATETBHOCTH

1.7.15 | 3akanka u otryck ctaimu. O3HaKOMIICHHE CO CTPYKTypaMH ceporo u 6enoro gyryHa. PacrosnaBanue pyj jKenesa.

CamocrositennpHast pabora Ne 7
Co3naHne npe3eHTaIyi, MPOeKTOB
Cocrasienue cxeM, Tabmmir: «IIpon3BOACTBO UyTryHA U CTAIH».
Cosmanue npe3eHTanmii, mpoekToB: «Ilomyderrne HeMeTauIoB (HYPaKIIMOHHONW epEerOHKON YKUIKOT0 BO3AyXa U
3JIEKTPOIN30M PAcTBOPOB MJIN PACIIIIABOB JIEKTPOIUTOB.
CuntnkaTHasi MPOMBIIUIEHHOCTH. IIpOM3BOICTBO CEPHOI KUCIOTH».
Pemenne pacyeTHbIX 33124 110 TeMe «MeTaTsl 1 HeMeTaIbh)
Breaymutopnas padora c OYM

KOppOBI/ISI METAJIJIOB: XUMHUYECKAs U JJICKTPOXUMHUYIECCKa. 3aBHCHMOCTD CKOPOCTHU KOPPO3UU OT YCJ'IOBI/Iﬁ Opr)KaIOIIIef/'I

cpenpl. Kitaccudukarms Koppo3un METayuIoB IO pa3TUIHbIM Ipu3HakaM. CIioco0BI 3aIIUTH METAIJIOB OT KOPPO3HUH.
Mertamnsr
Hemeramner

IR




Hemoncrpamun. Komnexknns MerayuioB. BzanMoselicTBie METayuIoB ¢ HeMeTaJuTaMu (5kele3a, IMHKA ¥ aIFOMHHUS C CEpOi,
QIIOMHUHUS C MOJIOM, CYPBMBI C XJIOpPOM, TOpPEHHE JKele3a B Xjlope). I opeHre MeTamioB. ATIOMUHOTEPMHUSL.

Komreknust Hemerasuios. I'opeHre HemeTansioB (cepsl, pochopa, yris). BeiTecHeHHEe MeHee aKTUBHBIX TaJIOT€HOB U3
pacTBOpOB HX conell Ooee aKTHBHBIMH T'aJIOTCHAMH.

Mopenb NpOMBINIIEHHOH YCTaHOBKH ISl IIPOM3BOICTBA CEPHOM KUCIIOTHL. MOJENb Meyn [yIsi 00)KHra U3BECTHSIKA.
Korureknyy npogyKiyii CHIIMKaTHOW NPOMBINIIIEHHOCTH (cTekia, hapdopa, dasHca, IeMeHTa pa3IMYHbIX MapoK U JIp.)

Paznea 2. Oprannyeckas XuMust 32
ConeprkaHne yaeOHOTO MaTepHraa
[TpupoaHbIe, UCKYCCTBEHHBIE Y CHHTETHYECKHE OpraHUUECKHE BENECTBA 1
CpaBHeHHE OPraHMYECKUX BEIIECTB C HEOPTaHMYECKUMHU 1
BanentHocTh 1
XUMHYECKOe CTPOCHHUE KaK MOPSAOK COSMHEHHSI aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH 1
Teopusi cTpoeHusi opranuyeckux coeannenuii A.M. bBytiiepoBa 1
Tema 2.1 OCHOBHBIE MOJIOKEHHSI TEOPUH XUMHUUECKOTO CTPOSHHS 1
Ocnosubre TTOHSTTHS W3omepust 1 n30Mephl 2 1
OPTAHMHIECKOM XHMHUM 1 Xumudeckue GOpMYJIbl M MOAEIN MOJIEKYJI B OPraHUYeCKOW XUMHHU 1
T?)(;)I;I;?{:-T{lejgzzzﬂ Kiaccugukaius BenecTB 1o CTpPOSHUIO YIIIEPOAHOI'0 CKeNeTa U HATMYUIO (DyHKIIMOHAJIBHBIX TPy 1
P — I"omonoru 1 roMoJIorust 1
Havana nomenxnarypsr IUPAC 1
Peakin npucoeuHenus (THAPUPOBAHUS, TaJIO€HUPOBaHNUS, THAPOraJOreHUPOBaHNU, THIPATALIMH) 1
Peakiu oTmiensieHus (JerHAPUPOBAHUS, JETHAPOraJOreHHPOBaHMs, JETHAPATALIHN) 1
Peaxuuu 3amerenus. Peakuuu nsomepusanuu 1
IIpakTuyeckas padora Ne 3 I3roroBneHue Mozeneii MOJIEKYJ OPraHUYECKUX BEIIECTB. 2 2
CamocrosiTesibHasi padoTa Ne 8 2 3
CocraBnenue cxeM, Tabnui: « [Tonsatue o cyOctpare u peareHre. Peakimm oKUCIEeHNS 1 BOCCTaHOBIICHUS] OPraHUYECKUX
BeriectB. CpaBHeHUe KiacCH(UKAIMU COSAUHEHUH U Kiaccu(DUKAINK PEAKIM B HEOPraHUIECKOW M OPraHU4YeCcKOon
XUMHNY.
BueaynutopHas padora ¢ OYM
«Teopus cTpoeHUs1 OPraHNYECKUX COEAUHEHUN
HemoHcTpanuu. Moenn MOIeKyI TOMOJIOrOB M H30MEPOB OpraHude-CKuX coequHeHmil. KadecTBeHHOE 0OHapykeHHE
yrieposa, BOJIOPOAA M XJIOpa B MOJIEKYJIaX OPraHHYECKHX COSTMHECHUH.
Conepxanne ya4eOHOTO MaTepHaa
2.2.1 AJIKAHBI: TOMOJIOTHIECKUH PsiJl, ©30MEpHUsl 1 HOMEHKJIATYPa aJIKAaHOB 1
2.2.2 XMMHYECKHe CBOWMCTBA aJKaHOB (METaHa, 9TaHa): TOpeHHe, 3aMelleHHe, Pas3IoKeHHe, JeTHIpUpOBaHNe 1
2.2.3 [IpuMeHeHne aTKaHOB HA OCHOBE CBOWCTB 1
Tema 2.2. 2.2.4 AJIKeHbI: DTHJICH, €T0 MONTydeHue (IeTHIPUPOBaHHUEM dTaHa, ICNOINMEPHU3aNUeH MO THICHA) 1
Yri1eBo1opoabl U UX 2.2.5 T'omomnorudeckuil psisi, K30MepHsi, HOMEHKIIATYpa aJIKCHOB 8 1
npupoaHble HCTOUHUKH | 2.2.6 XMMHUYECKHE CBOWCTBA STHIICHA: TOPEHUE, KaueCTBEHHBIE peakiny (obeciBedrBaHne OPOMHOM BOJBI U pacTBopa 1
TiepMaHraHaTa Kajus), THApaTalysl, IIoJTUMepH3aIis
2.2.7 IIpyMeHeHre THIeHa Ha OCHOBE CBOMCTB 1
2.2.8 Anxaauensl; [ToHsTHE 0 TUeHaX Kak YIIIEBOJAOPOJaX C IBYMsI IBOHHBIMHU CBS3SIMU 1
2.2.9 ComnpsikeHHBIE THEHBI 1




2.2.10 | Xumrmueckue cBoiicTBa OyraaneHa-1,3 1 u3onpeHa: oOecIBeUnBaHUEe OPOMHOM BOMIBI U TIOIMMEPU3AIINS B
KaydyKd

2.2.11 | HarypaJbHBIH ¥ CHHTETHYECKHE KayTyKH

2.2.12 | Pe3una

2.2.13 | AJIKHHBI

2.2.14 | Auermien

2.2.15 | XuMmu4ecKkue CBOMCTBA alleTHIICHA: TOpeHUe, 00SCIIBEYNBAHIE OPOMHOW BOJIBI, IPUCOSANHEHHE XJIOPOBOIOPOIA
Y TUIpATAIUsS

2.2.16 | IlpumeHeHue aneTuieHa Ha OCHOBE CBOWCTB

2.2.17 | MexkiaccoBasi H30MEpHs C aJIKaIUCHAMU

2.2.18 | Apenbl

2.2.19 | Benuson

2.2.20 | Xumuueckue CBOWCTBAa OEH301a: TOPCHUE, PEAKIMU 3aMelleHHs (TaJoreHHPOBaHNE, HUTPOBAHNUE)

2.2.21 | Ilpumenenue GeH301a HA OCHOBE CBOMCTB

2.2.22 | Ipuponnble HCTOYHUKH YIJI€BOIOPOI0B

2.2.23 | Ilpupoasslii ra3: cocra, IPUMEHEHHE B KAYECTBE TOTLTUBA

2.2.24 | Hedtb

2.2.25 | CocraB u niepepaborka Hedti

2.2.26 | Ileperonka eyt

2.2.27 | Hedrenponykrsl

2.2.28 | O3HakoMIleHHE C KOJUIEKLMEH 00pa3loB HeTH M MPOAYKTOB ee rnepepaboTku. O3HAKOMIICHHE C KOJUICKIHMEH
Kay4yKOB U 00pa3laMu H3CIUH U3 PE3UHBI

CamocrosiTenbHas padora Ne 9

Pemenue pacueTHbIX 3a1a4 M0 TEME « Y TIIEBOJOPOIBDY.

INoxroroBka pedeparos, cooduieHuit: « KOKCOXMMUYECKOE IIPOU3BOICTBO U €TI0 IIPOLYKIUS.

Coznanue npe3eHTalui, NpoeKToB: « OCHOBHBIE HAIIPaBJICHHs IIPOMBIIIIIEHHOH MepepaboTKU IPUPOJHOrO rasa.
[MonyTHbIi HedTsIHOI ra3, ero nepepaboTKa.
[poreccsl MpOMBIIUICHHOH HepepaOboTKH HeYTH: KPEeKHHT, puOpMHUHT. OKTaHOBOE YHCIIO OCH3WHOB U LIETAHOBOE YUCIIO
JIM3EIbHOTO TOIINBAY

Cocrasienue cxeM, Tabmmi: «Knaccudukarus u HazHadueHHe KayqykoB. Kitaccudukanuys 1 Ha3HaYCHNE PE3UH.
Bynkanuzanus kaydayka», «Peakiws noruMepu3aniuy BUHWIXIopHUAA. IIOMTUBHHUIXIOPUA U €ro IPUMEHEHHE.
Tpumepuzaius aneruineHa B OCH3011.
[onsiTHe 06 sKcTpakiu. BocctaHoBIeHNE HUTPOOEH30Ia B aHIWIHH. | oMomnormueckuii psia apeHos. Tomxyon. HurpoBanue
Toiryona. Tporum.

Breaymuropnas pabora ¢ OYM
«YTIeBO0OPOIBDY
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Hemoncrparmu. I'openne Merana, 3THiIeHa, aneTuieHa. OTHOEHNE MeTaHa, dTHIEHA, alleTHIeHa 1 O€H30/1a K pacTBOpam
TiepMaHraHaTa Kauusi 1 OpoMHo#t Bozie. [lomydeHne sTuieHa peaknyel AernapaTaiy 3TaHola, aleTHICHA — THAPOIN30M
KapOuna kanbims. Pa3nokeHne kaydyka IpH HArPEeBaHWH, UCIIBITAHUE MTPOTYKTOB PA3JIOKEHNS HAa HETIPEACTBHOCTD.
Komneknust o0pasios HedTr 1 HedrenpoaykToB. Komnekuus « KaMeHHbIH yrois ¥ NPOAYKIHS KOKCOXUMHIECKOTO
MIPOU3BOJCTBAY.

Tema 2.3

Coneprkanne yueOHOro MaTrepuaa




Kucaopoacoaep:xamue
OopraHu4yecKmne
COCAUHCHUSA

2.3.1 Cnuprtsl

2.3.2 [Nomyuenne sTaHona OpOXKEHHUEM TIIFOKO3bI U THIpaTalliel STHICHA

2.3.3 I'mapokcubHas Tpynna Kak QyHKIHOHATIbHAS

2.3.4 IloHsiTHE O MpeNeNBbHBIX OAHOATOMHBIX CIIUPTax

2.35 | XuMuuecKkHe CBOWCTBA JTAHONA: B3aMMOICHUCTBHE C HATpUEM, OOpa30BaHHWE MPOCTBIX U CIOXKHBIX 3(PHUPOB,
OKHCJICHHE B aJbJCTU]T

2.3.6 [IpuMeHeHre 3TaHOIa HA OCHOBE CBOMCTB

2.3.7 AJIKOTOJIM3M, €TO IMOCJICICTBYS U IPEAYTIPEKICHIE

2.3.8 | I'nuiepuH Kak MpeiCTaBUTENIhb MHOTOATOMHBIX CIIUPTOB

2.3.9 KavecTBeHHas peakiysi HA MHOTOATOMHBIE CITUPTHI

2.3.10 | IlpumeHeHue ruunepuHa

2.3.11 | ®denon

2.3.12 | ®Ouznueckre U XUMUYCCKUE CBOMCTBA (heHOIIA

2.3.13 | B3aumHoe BIHsIHHE aTOMOB B MOJIEKyITe (peHoMa: B3aMMOICHCTBHE C THAPOKCHIOM HATPHSI U A30THON KUCIOTO#

2.3.14 | Ilpumenenue deHona Ha OCHOBE CBOMCTB

2.3.15 | Aabaernasl

2.3.16 | Ilouarue 00 anpaerugax

2.3.17 | AnpaernaHas rpynmna Kak (yHKIIMOHAIbHAS

2.3.18 | ®opmanpaeru; W €ro CBOKMCTBA: OKHCIGHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIGHHE B
COOTBETCTBYIOIIHN COUPT

2.3.19 | IonyuyeHwue anbIeruI0B OKUCICHHEM COOTBETCTBYIOLIMX CIIMPTOB

2.3.20 | Ilpumenenue opmainbieruia Ha OCHOBE €ro CBOMCTB

2.3.21 | KapGoHOBbIe KHCJIOTDI

2.3.22 | Ilonsitue o kapOOHOBBIX KHCIIOTaX

2.3.23 | KapOokcuibHas rpymia Kak QyHKIMOHATbHAs

2.3.24 | I'omonoru4eckuit psi nMpeebHbIX 0HOOCHOBHBIX KAPOOHOBBIX KHUCIIOT

2.3.25 | IonyueHue kapOOHOBBIX KHCIOT OKHCIICHHEM allbJIETUIOB

2.3.26 | XuMuYecKHe CBOMCTBA YKCYCHOM KHCIOTBHI: OOIIME CBOHCTBA C MHUHEPaJbHBIMH KHCIOTAMH M PEaKIHUs
sTepuduKauu

2.3.27 | IlpumeHeHne YKCYCHOM KUCIIOTHI HA OCHOBE CBOMCTB

2.3.28 | Beicuine )upHbIe KUCIOTHI HA TIPUMEPE MATbMUTHHOBON M CTEAPUHOBOI

2.3.29 | Cnoxubie 3pUPbHI U JKUPBI

2.3.30 | INonyueHue CIOXHBIX IPUPOB peaknuet ITeprupuKaImu

2.3.31 | Caoxubie 3GHpHI B IPUPOJIE, X 3HAUCHUE

2.3.31 | IlpumeHeHue CIOXKHBIX A3(UPOB HA OCHOBE CBOMCTB

2.3.32 | XKupsl KaK CIOKHbBIE FIPUPHI

2.3.33 | Knaccudukarms xupoB

2.3.34 | XuMuieckue CBOMCTBA JKUPOB: TUAPOIIN3 U MHIPUPOBAHKE JKUJIKUX YKUPOB

2.3.35 | IlpumeHeHue KUPOB Ha OCHOBE CBOWCTB

2.3.36 | Mputa

2.3.37 | YraeBoasl

2.3.38 | YrneBonpl, X KIaccu(HKaIus: MOHOcaxapHs! (TIII0K03a, ppyKTOo3a), qucaxapuabl (caxapo3a) M MoIHcaxapuIbl
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(KpaxMaJl ¥ [eJUTI0I03a)

2.3.39 | I'moko3a — BenecTBO C ABOMCTBEHHOH (pyHKIMEH — albJIeTHIOCTIAPT 1
2.3.40 | XuMu4ecKre CBOWCTBA TIIIOKO3BI: OKHCJIEHHE B TJIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COpPOUT, CIIUPTOBOE 1
OpoxeHIe
2.3.41 | IlpumeHEeHUE MITFOKO3bI HA OCHOBE CBOICTB 1
2.3.42 | 3HaveHHe YIIeBOJIOB B )KMBOW NPHUPOJIE M KHU3HU YEIIOBEKA 1
2.3.43 | TlomATHE O peaKUUAX ITONMKOHAEHCAIMM W THAPOJM3a Ha IPUMEPE B3aUMONPEBPAILEHHI: IIIOKO3a —> 1
oM caxapus
2.3.44 | PacTtBOopeHue TiHIEepUHA B BOje M B3ammopeictBue ¢ ruapokcuaom Mmemu(ll). CBoiicTBa yKCyCHOW KHCIOTHI,
o0lpe co CBOMCTBAMHM MHWHEPAJBbHBIX KHCIIOT. J[0Ka3aTenmbCTBO HEMPENETIbHOTO XapaKTepa >KHAKOTO KHpa. 1
BsanmopaeiictBue rioko3bl U caxaposbl ¢ rugpokcuioM Meau(ll). KauecTBennas peakiys Ha Kpaxmall.
CamocrosiTenbHast padora Ne 10 3
Pemenne pacyerHsix 3a1au o Teme «Kucnopozaconepikaniye opraHiueckue CoeJUHEHHSD)
[ToaroroBka pedepartoB, coobmennii: «IlnenkooOpa3yromue macia. 3amMeHa KUPOB B TEXHUKE HETHUILIEBBIM ChHIPHEM.
CuHTeTHYecKue MOIoIIMe cpeicTBa. MoNOYHOKKCIOE OpoeHHe IioKo3bl. KucnoMmonounsie mpoaykTel. HutpoBanue
HeII010356!. [Tupoxkcununy.
Co3naHue mpe3eHTaluil, MpoeKToB: «METHIOBBIH CIUPT W €ro HUCIOJIb30BAaHHE B KAaYeCTBE XHMHYECKOTO ChIPhSI.
TOKCHYHOCTH METaHONa W IpaBHIA TEXHUKH 0€30MacHOCTH IpU padoTe ¢ HUM. DTHICHIVIMKOIb W €ro NpHUMEHEHHE.
TOKCHYHOCTB STHIEHIJIUKOIIS M IPABUJIa TEXHUKH O€30IIaCHOCTH IIPH PaboTe C HUMY.
CocraBiieHH€e CXeM, TaOIuIL;
[Nomy4enue heHoIa U3 MPOAYKTOB KOKCOXUMUYECKOr0 IIPOM3BOJICTBA U U3 OeH30M1a.
[onukonnencauus ¢popmanbaeruna ¢ GeHonoM B GpeHomodGopManbIeruanyo cMoiy. Aneranbaerui. [TonsTre o keToHax
Ha npuMepe areToHa. [IpuMeHeHne aeToHa B TEXHUKE M IPOMBIIUICHHOCTH.
MHoroo0pa3ue kapOOHOBBIX KHCIOT (IIaBelieBas KHMCIOTa KaK JABYXOCHOBHAs, aKpPHWJIOBAs KHCIOTa KakK HeENpeAesbHas,
OeH30iHasA KHCIIOTa KaK apoMaTH4decKas).
BreaymuropHas pabora c OYM:
«CrupThy, «Anbaerupl», «KapOoHOBbIe KUCTOTB, «CIOKHBIE d(PHUPHI U KUPHD
Hemonctpanuu. OKHCIIEHHE CUpTa B ajblerua. KadecTBeHHbIE peak-IMM Ha MHOTOATOMHBIE CIUPTHL PacTBOpUMOCTD
(eHona B Boae Ipu OOBIYHON TeMIepaType U MpH HarpeBaHum. KadecTBeHHBIE peaknuu Ha ¢eHomd. Peakumsa cepeOpsHOTO
3epKaja albJerHJ0B M TIIIOKO3bl. OKHCIICHHE albJerHI0B M TJIIOKO3BI B KHCIOTY C IMOMOoIIb0 ruapokcuna meau(1l).
KauecrBennas peakius Ha kpaxmai. Komnekiwms 3UpHBIX Macel.
Tema 2.4. Conepxanne yaeOHOTO MaTepHaa
A30Tcosiepaniue 241 | Amunbl 1
opramudecKue 2.4.2 [NonsTHe 00 aMuHax 1
COeMHEeHHSI. 2.4.3 Amdatudeckre aMUHBI, UX KITaCCH(PHUKANNS 1 HOMEHKIIATypa 1
Monveps 244 AHWINH, KaK OpTaHNYECKOE OCHOBAHHE 1
2.4.5 [onmyuenne aHWIMHA U3 HUTPOOEH301a 1
2.4.6 IIpyMeHeHrEe aHUITMHA HA OCHOBE CBOMCTB 1
2.4.7 AMHHOKHCJIOTBI 1




2.4.8 AMMHOKHCIIOTHI KaK aM(oTepHble r(yHKIMOHAIbHBIE OPTaHNIECKHE COSTMHEHHS
249 XUMHUYECKHE CBOWCTBA aMHUHOKHCIIOT: B3aHMMOJICHCTBHE CO IET0YaMH, KHCIOTaMH U JPYT C JAPYroM (peakiys
TIOJTMKOH/ICHCAIINH)

2.4.10 | IlentuaHas CBA3b U IOJIMIIENTHIBI

2.4.11 | IlpumMeHeHNE aMUHOKHCIIOT HA OCHOBE CBOWCTB

2412 | Beaku

2.4.13 | IlepBuuHasi, BTOpUYHAsI, TPETUYHASI CTPYKTYPHI OEIIKOB

2.4.14 | XumudecKkue CBOWCTBA OCIIKOB: TOPEHHUE, JICHATYPAITUS, THIPOJIN3, IBETHHIC PEAKIINH
2.4.15 | buonornueckue GyHKIMN OCITKOB

2.4.16 | Honumepbl

2.4.17 | benku u nonucaxapusl Kak OMOIOIIUMEPHI

2.4.18 | Ilnacrmaccel

2.4.19 | IonyyeHne NMoIMMEpOB peakyell MoJMMEepH3alliy 1 MOJTUKOHISHCAIIUU

2.4.20 | TepmomnnacTHYHbIE U TEPMOPEAKTHBHBIE IJIACTMACCHI

2.4.21 | IlpencraBuTenu racTMmace

2.4.22 | BonokHa, ux KiaccupuKaius

2.4.23 | Ilony4yeHne BOJIOKOH

2.4.24 | OtnenbHbIC TPEACTABUTEIN XUMHUYCCKUX BOJIOKOH

IIpakTuyeckasi padora Ne 4 PemreHne 3KCIepUMEHTAIBHBIX 3aau Ha HICHTH(PHUKAIMIO OPraHMYCCKUX COCTUHCHHUIA. 2
PacnozHaBaHue MmracTMace ¥ BOJIOKOH.
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CamocrositenbHasg padora Ne 11
Coznanue npe3eHTalui, IPOSKTOB: 3
«AMMHOKAIIPOHOBAasl KUCIOTa. KanpoH Kak MpeAcTaBUTeINb NOMMAaMHUIHBIX BOJIOKOH. Mcronbp30Banue ruaponu3a OeNKoB B
npoMbInuIeHHOCTH.  [lonuBuHMIXIOpHA, nonuTerpadTopaTiieH (tedioH). PeHonmodpopManbAerugHble ILUIACTMACCHL.
Hemmymoun. IIpoMbIIeHHOE POU3BOACTBO XUMHIECKHX BOJIOKOHY.

BueaynutopHas padora ¢ OYM «AMUHBI, AMHOKUCITIOTBD)

w

HdeMoHncTpauun. B3auMoseilicTBe amMMuaka W aHWIMHA C COJITHOM Kuciorod. Peakius aHwinHa ¢ OpOMHOW BOOIA.
JlokazaTenbCcTBO HanW4usi (PYHKIIMOHANBHBIX TPYII B PAacTBOpaX aMUHOKHCIOT. PacTBOpeHHe W OCaKjieHHE OENKOB.
[IBerHBIe peakmu 0eIKoB. ['OpeHre NTHYRETO Mepa U MEPCTIHONW HUTH.

Oobs3aTeIbHAs yueOHasi HATPY3Ka: 78
CamocTosiTeJIbHAS yueOHAS HATPY3Ka 39
MakcuMajibHasi yueOHasi HArpy3Ka: 117

1. — o3HaKOMUTENBHBIH (Y3HABAaHHE paHee U3yYEHHBIX 00BEKTOB, CBOWCTB);
2. — penpOayKTUBHBIN (BBIIOJIHEHNE ESITEIBHOCTH 110 00pa3iy, HHCTPYKIIMK HIIH 10 PyKOBOJACTBOM)
3. — IPOIYKTUBHBIN (IUIAHUPOBAHUE U CAMOCTOSTENILHOE BHIIIOTHEHHE AEATENbHOCTH, PELIEHHE MPOOIEeMHBIX 3a/1a4)




3. YCJOBMUS PEAJIM3AIINN YUYEBHOM JUCIHUIIJIAHBI
3.1. Tpe6oBaHUSI K MUHHUMAJILHOMY MATePHAJIbHO-TEXHHYECKOMY 00ecneyeHn 0
Jus  peanw3anmuu  y49eOHOW  JMCIMILTAHBI uMeeTcss  ydeOHbIH  KaOuHeT
00111600pa30BaTEIbHBIX TUCIUILINH (KAOUHET XUMHH).
OobopynoBaHue y4eOHOro KabuHeTa:
- OCAI0OYHBIE MECTA 110 KOJIMYECTBY 00YJaIONTNXCS;
- pabodee MeCTO MPero1aBaTes;
-y4e0HO-METOAMYECKUN KOMIUICKT TUCITUTUIAHBI.
- KOMIUIEKT y4eOHO-HATJISAHBIX TTIOCO0miA: «Moaenn aTOMOB XMMHUYECKUX 3JIeMEHTOB. Moienu
MOJIEKYJI ITPOCTHIX U CI0KHBIX BELIECTB (1apoctepaxHeBble U CTioapTa—bpurieda). Komnexmus
MIPOCTBIX U CJIOKHBIX BEIIECTBY;
- paznuusbie popmel [leproauueckoit cucreMbl Xxumudeckux aseMenToB .. Menneneesa;
- 00pa3iibl MUHEPAJIOB ¢ MOHHOM KPUCTAITMYECKON PEIIeTKON: KaJIbIINTA, TATUTA.
- KOJUIEKITUSI METAJIJIOB;
- KOJUIEKITUSI HEMETAJUIOB;
- KOJUTEKIIMH MPOAYKIIMI CHIIMKATHOM MPOMBIIIIEHHOCTH (cTekia, papdopa, pasHca, iemeHTa
Pa3IMYHbBIX MapoOK U Jp.);
- MOJIEJTH MOJIEKYJI TOMOJIOTOB M H30MEPOB OPTaHWMIECKUX COETNHEHHIA,
- KoJuteKus oOpasnoB Heptu u HePrenpoaykToB. Kommekmus «KamMeHHBIN yrojib U MPOIyKIIUS
KOKCOXHMHYECKOTO TIPOU3BOJICTBAY;
Texnuveckue cpeacTBa 00yyeHusi:
- HHTePaKTUBHAS JIOCKA;
- IPOEKTOP;
- KOMITHIOTEP C JINIIEH3HOHHBIM ITPOTPAMMHBIM 00€CIICUCHHEM;
- 1abopaTopHOE 000PYIOBAHHUE.
3.2. UndopmannonHoe odecriedyeHue 00yuyeHust
OcCHOBHBIEC HCTOYHUKHU:
1.  Epoxun FO.M. Xumus mis npodeccuii ¥ CrieuaibHOCTEH TEXHUYECKOTO U €CTECTBEHHO-
HayqHoro npoduineit: yaeonuk s ctya. CITO — M.: U1 «Axkanemusi», 2017
JlonoTHUTeIbHbIE HCTOYHUKH:
1. JIL.M, IlycroBanosa, U.E. HukanopoBa OOmias xumus (3-¢ u3a., crep.) y4eOHHK U CTY/I.
cpennero mpod. odpazoanus/ JI.M, IlycroanoBa, M.E. HukanopoBa. - PocroB n/]l: ®denukc,
2007,
2. Xomuenko WM.I'. O6mas xumus— (2-oe u3gaHue, WCIP M JOI.) YU4€OHHK IS CTY[A. CPEIHEro
npod. oopazoBanus/ — XomueHko M.I" M.: PUA «Hosast BosHay, 2008.
3. Epoxun, FO.M. COopHUK 3a/1a4 U YIPOKHEHUH 10 XUMUH (C TUAAKTHYECKUM MaTepraioM) (7-¢
U31., cTep.) A cTyd. cpeanero mpod. oopazosanus/ KO.M. Epoxun. — M. : «Akanemus», 2010. —
304 c.;
4. Epoxun, HO.M. Xumus (15-e uzn., crep.) yueOHUK i CTyA. cpenHero mpod. odpazoBaHus/
FO.M. Epoxun. — M. : «Akagemusi», 2010. — 400 c.;
5. T'abpuensa O.C. IlpakTukym o oOIei, HEOpraHWu4ecKo W opraHuyeckoi xumuu (3-e 3.,
ctep.) yued. nocobue/O.C. 'abpuensn— M. : «Akagemusy», 2009. — 1., 256 c.
6. I'abpuensn O.C. Xumus (15-e uzn., crep.) yueOHUK Ui CTyJ. cpeaHero mpod. odpazoBaHuUs/
O.C. TI'abpuensH. — M. : «Akanemusy», 2010. — 425 c.;
DJIEeKTPOHHbIE HCTOYHUKH:
1. Nudopmarmonnslit moprai. - Pexxum goctyna: http://www.xumuk.ru;
2. udpopomarmoHHblii noprai. - Pexxum gocryma: http://www.alhimikov.net;
3. MudopmannonHsiii moptan. - Pexum mgocryma: http://www.chemport.ru;
4. Poccwuiickast roCyIyIapcTBEeHHAs OMOIHOTeKa. - PesxuM qocTyma: WWW.rSL.ru;
5. MadopMaIimoHHO-CIIPaBOYHBIN TIOPTaJ. - Pexxum moctyma: wwwe.librari.ru;
6.DenepanbHbll MEHTP HHOOPMALIMOHHO-00pPA30BATENBHBIX PECypcoB. [DIEKTPOHHBIN pecypce]:
VYueOHOo-MeTomnuecKre Marepuaisl. — Pesxum nocryna: www.fcior.edu.ru;
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7. MunucrepcTBo 0o0pazoBanus Poccuiickoii denepanuu. - Pexxum mpocryna: http://www.ed.gov.ru;
8. Hammonanpubiii mopran "Poccuiickuii 00meoOpa3oBaTeNbHBI TOpTa». - Pexxum pocTyna:
http://www.school.edu.ru;

9. EcTecTBeHHOHAY4HBIN 00pa3oBaTelibHbIIN MopTal. - Pexxum nocryna: http://en.edu.ru;
12. ®enepanbHblil HeHTP UHPOPMATMOHHO-00pa30BaATENBHBIX pecypcoB. — Pexxum pocrymna:
http://fcior.edu.ru: DekTpoHHbIE YUeOHBIC MOYIIH:

- OYM. Xumus — KaKk 4acThb €CTECTBO3HAHUSI.

-OVM. Posib XuMuu B )KU3HU YEJIOBEKA. XUMUS B aBTOMOOUIIECTPOECHUHT

-OVM. Ilpeamer xumuu. BemecTBo kak 00bEKT U3ydeHUsI XuMuu. HayuHble METO/IbI TO3HAHUS
BEILECTB U XUMUYECKUX SIBJICHUI. Posib 3KCcIIepMeHTa U TEOPUH B XUMUU

-OVYM. OcHOBHBIE 3aKOHBI XUMHH

- OVYM. Tectsl no Teme "[lepuoanueckuii 3aKOH U NEPUOANYECKAsE CUCTEMA XUMUYECKUX
anemenToB JI.M. MenneneeBa u crpoenue aroma"

-OVM. [lepuoanueckas cuctema xumuieckux snementoB JI.M1.MenieneeBa u cTpoeHre aTOMOB.
3HaueHue NepruoANYECKOTO 3aK0OHa

- OYM. Crpoenue BemiecTra

-OVYM . JlucnepcHbie CUCTEMBI

-OVM. Tpenaxep "Kpucrammnueckue u amopdHbie BemnecTna"

-OVM. KauecTBeHHBIN U KOJMYECTBEHHBIN COCTAB BEIlECTBA. BeniecTBa MOJIEKYISIPHOTO U
HEMOJIEKYJIIPHOTO CTpOeHHUs (yriIyOJeHHBIH YPOBEHB CIOKHOCTH)

-OVM. Tpenaxep “CxoACTBa U pa3IuUUs MKy KOBAJICHTHON, MOHHOM M METAJTTMYECKOU
CBSI3SIMU™

-OVM. Tectel 0 Teme “XumMuyeckas CBsI3b

-OVM. Ilonsitue o xumuueckoil peakuuu. Kimaccudukanust XMaMU4eCKUX peakivii B
HEOPraHUYECKOW U OpraHUYECKON XUMUH (YTIIyOJICHHBIA YPOBEHD CIIOKHOCTH)

-OVM. Tpenaxep "Tunsl XuMHUYECKUX peakiuii”

-OVYM. CocraB u kiaccuukaiys OKCHIOB.

-OVYM.XuMH4YeCcKHe CBOMCTBA OKCUIIOB

-OVYM. Okcuapl ¥ TUAPOKCHIBI MeTaUIOB. CTPOEHHUE U CBOMCTBA

-OVM. OcHoBaHus

-OVYM. Tpenaxep "Knaccudukamnus ocHoBaHU"

-OVM. Kucnotsl

-OVYM. Tpenaxep "Knaccudukamnus kuciaot"

-OVM. Comun

-OVM. Tpenaxep "Knaccudukamnms coneir”

-OVM. HcTopust OTKPHITUS U CTPOCHUE aTOMOB METAJIJIOB

-OVYM. OGmue crnocoObl MOTYyYEHHUS] METAIIIOB

-9VM. Tectrl 10 Teme "AJIOMHHHUN U €T0 COSTUHEHN"

-9VM. Tectrl o Teme "XKeie3o u ero coequaeHus"

-OVYM. Tectsl o Teme "Cepa u e€ coeauHeHus" (BapuaTuB)

-OVM. Tectsl o Teme "CunmkaTHas IpOMBIILLIEHHOCTH"

-OVYM. Tectsl 1o TeMe "YTiepo1 U ero coeAuHeHus" (BapuaTHB)

-OVM. I[Ipeanoceyiku BOSHUKHOBEHUS TEOPUH CTPOCHHUSI OPraHUUYECKUX COEAUMHEHNN
A.M.BytnepoBa (yriyOiaeHHbIH ypOBEHb CIO0KHOCTH)

-OYM. OOmiee noHsATHE 00 YriIeBO10pOIaX

-OVM. Tectsl o TeMe "[IpenenpHble U HENPEAEIBHBIE YTIIEBOAOPOIBI"

-OVM. Tpenaxep "HM30mMepbl 1 TOMOJIOTH YTIEBOAOPOIOB"

-OVYM. BupryanbHas nabopaTtopHas padota "KoHcTpynpoBaHHe MEXaHU3MOB XUMUYECKUX
peakuuii o teme "Yriesoaopoast”

-OVYM. HedTb Kak cpIpbe I IPOU3BOACTBA TOTIMBA U Maced.

- OVM. Ankanbl

-OVM. TecTsl 10 TEME «ATKaHbBI»
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- OYM. AnkeHsl

-OYM. TecThl 11O TeME «AJIKCHEI

- OVM. AnKuHBI

-OYM. TecThl 110 TEME «AJIKUHBD)

- OYM. AnkanuieHbl

-OYM. TecThl 110 TeMe «AJIKaIUCHBI

- OVYM. Apenbl

-OVM. Tectsl 110 TEME «APEHBI»

- OVYM. CnupTsl

-OVM. Tectsl 110 TeMe «CUPTHI»

-OVM. Anpaeruasl U KETOHBI

-OVM. Tectsl 0 TeMe «ANBIETUALI U KETOHBI
-OVYM. KapO6oHOBBIE KHCIIOTHI

-OVM. Tectsl o Teme «KapOoHOBbBIE KUCTOTHI»
-OVM. Cnoxxsble 3pUpsbl U KUPHI

-OVM. Tectrl 1o TeMe «Cl10XKHBIE IPUPBI U KUPHD)
-OYM. VYrineBosl

-OVM. Tectnl 110 TeMe «YTIIEBOIBI»

-OVM. AMHUHBI

-OVM. AMHHOKHCIOTEI

-OVM. [lonmumepsl

4. KOHTPOJIb U OIIEHKA PE3YJIbTATOB OCBOEHHMSI YYEFHOM JUCHUTLJIMHBI

KoHTposib M oleHKa pe3yabTaTOB OCBOCHMS y4e€OHOW JMCUHUIUIMHBI OCYIIECTBIISETCS
IpernojaBaTesieM B Mpoliecce MPOBEACHUS MPAKTUYECKUX 3aHATHH U J1a00paTopHbBIX padoT,
TECTUPOBAHUs, a TAaKKE BBINOJIHEHUS CTYJEHTAMHU WHIUBHUIYAJIBHBIX 3aJaHUM, IPOEKTOB,

HCCIIE0OBaHUMN.
Conep:xaHue 00y4eHHsI XapakTepuCTHKAa OCHOBHBIX BHI0B ®opMBbI U MeTObI KOHTPOJISI U
JesiTeJIbHOCTH o0y4daroerocs (Ha OLICHKH Pe3yJIbTaTOB 00y4eHHs
YPOBHE Y4eOHBIX el cTBHIA)
1 2 3

Baxxnelimne XxuMu4ecKue MOHITHS -JlaBaTh onpenesneHre U ONepupoBaTh | - YCTHBIN OIPOC,
CIIEIYIOUIMMHI XUMUYECKIMU -IUCbMEHHOE TECTUPOBAHUE;
HOHATHAMH: BELIECTBO, XUMHUUYECKHH | - KOHTPOJIbHBIE PaOOTHI;
3JIEMEHT, aTOM, MOJIEKYJIa, - JIOMalllHee 3aJaHuE TBOPUYECKOrO
OTHOCHUTEINIbHbIE aTOMHAs U XapakTepa;
MOJIEKY/IsIpHast Macchl, HOH, - IPaKTHYECKUE 3aJaHus;
AJIJIOTPOINHS, U30TOMBl, XUMHYECKas - AKTHBHOCTb Ha  3aHATHAIX
CBSI3b, JJIEKTPOOTPHUIIATENLHOCTB, (3KcnepTHOE CyXKIIEHHE; AOTOTHEHUS
BAJICHTHOCTb, CTCTIEHb OKHCIICHHS, K OTBETaM COKYPCHHKOB H T.II.)
MOJIb, MOJIIPHASI Macca, MOJISIPHBIH - pelIeHne 3a1a4
00BeM ra3000pa3HBIX BEIIECTB,
BEILIECTBA MOJIEKYIISIPHOTO U
HEMOJIEKYJIAPHOTO CTPOCHHS,
PacTBOPEI, SIEKTPOIUT U
HE3JIEKTPOITHUT, 3JIEKTPOITUTHIECKAst
JIVICCOIMAINS, OKUCITUTENb 1
BOCCTAHOBHUTEINb, OKUCIICHUE U
BOCCTaHOBJICHHUE, TETTOBOH 3P PeKT
peaKnmm, CKOpOCTh XUMHIECKON
peaKnuy, KaTajan3, XHMHIECKOe
paBHOBeECHE, YTIEPOAHBIN CKETIET,
(hyHKIIMOHAIBHAS TPYIIa, H30MEPHS,
TOMOJIOTHS.

OcHOBHBIE 3aKOHBI XUMHHU - ®opMynHUpOBaTh 3aKOHBI - YCTHBIN OTpOC,
COXPaHEHHMSI MacChl BEUIECTB U - MICBMEHHOE TECTUPOBAHMUE;
MTOCTOSTHCTBA COCTABa BEIECTB. - KOHTPOJIbHBIE Pa0OTHI;




- YcraHaBIMBaTh MPUYNHHO-
CIICJICTBEHHYIO CBSI3b MEXKIY
COZIepYKaHNWEeM ITHX 3aKOHOB U
HalWCaHUEM XUMHYECKUX (GOpPMYI U
YpaBHEHHUI.

-Y cTaHaBIMBATH 3BOJIONNOHHYIO
CYIIIHOCTb MEHJIEIIEEBCKON U
COBPEMEHHOH (OpMYIUPOBOK
nepuoayeckoro 3akona JI.1.
Menneneesa.

-O0BSCHATH (PU3NIECKHIA CMBICT
CHMBOJIMKH TIEPHOTUYECKOM TaOIHIbI
XUMHUYECKHX 31emeHnToB J1. 1.
MenpeneeBa (HOMEpOB dJIEMEHTa,
Tnepro/ia, TPyNIbl) ¥ yCTaHABINBATh
MPUYUHHO-CIIEICTBEHHYIO CBSI3b
MEXAY CTPOSHHEM aToMa U
3aKOHOMEPHOCTSIMH U3MEHEHUS
CBOJCTB 3JIEMEHTOB U 00pa30BaHHBIX
VMM BEILIECTB B IIEPUO/IAX U IPyIIax.
-XapakTepu30BaTh JIEMEHTHI MAJIBIX
¥ OOJIBIITHX TMEPHUOA0B IO UX
IIOJIO’KEHUIO B IEPUOANYECKON
cucreme /[.1. Menneneena.

- IOMAIIIHEE 3a/laHue TBOPUECKOro
Xapakrepa;

- IPaKTUYECKHE 3a]JaHUS;

- aKTUBHOCTH Ha 3aHSATHAX
(3KCnepTHOE CYXKIEHUE; TOTIOTHEHUS
K OTBETaM COKYPCHHKOB H T.II.)

- peleHue 3aaa4

OCHOBHBIE TEOPUU XUMHUH

-YcraHaBiIMBaTh 3aBUCUMOCTD
CBOMCTB XMMHUYECKUX BCIIIECTB OT
CTPOEHHSI aTOMOB 00pa3yoNINX UX
XUMHYECKHX 3JIEMEHTOB.
-XapaKTepu30BaTh BaKHEUIIUE THIIbI
XUMUYECKUX CBS3EU U
OTHOCHUTENIbHOCTb 3TON TUIIOJIOTHH.
-OOBSICHATH 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS
KPUCTAJITUUECKHUX PELIETOK.
-OopMyIMpoBaTh OCHOBHBIE
MIOJIOKEHHUS TEOPUU
3JEKTPOIUTHUYECKOHN AUCCOLMAIINN U
XapaKTepHU30BaTh B CBETE 3TOH
TEOpUH CBOWCTBAa OCHOBHBIX KJIACCOB
HEOPraHMYECKUX COSINHEHHUM.
-OopMyIMpoBaTh OCHOBHBIE
MIOJIOKEHUS TEOPUU XUMHUIECKOTO
CTPOCHUSI OPTaHUUECKUX COEIMHEHU I
1 XapaKTepH30BaTh B CBETE ITOU
TEOpUH CBOWCTBA OCHOBHBIX KJIACCOB
OpPraHMYECKUX COEIUHEHUMN.

- YCTHBII OITPOC,

- IMUCbMEHHOE TECTUPOBAHMUE;

- KOHTPOJIbHBIE Pa0OTHI;

- IOMalllHee 3a7]aHie TBOPYECKOro
Xapakxrepa;

- IPaKTHYECKUE 3aJaHus;

- aKTUBHOCTb Ha 3aHATHAX
(3KCHepTHOE CYKICHUE; NOMOITHEHUA
K OTBETaM COKYPCHHKOB U T.II.)

- pelIeHue 3a1ad

Baxnelimue BemecTsa U MaTepuabl

-XapaKkTepu3oBaTh COCTAB, CTPOCHHE,
CBOICTBa, MOTy4YCHNUE U IPUMEHEHUE
BakHeHmX MeTayuioB ( [A u IT A
TPy, aJIIOMUHUS, KeJe3a, a B
€CTECTBEHHO-Hay4YHOM Mpoduie u
HEKOTOPHIX d- 3JIEMEHTOB) M UX
COEUHEHHUI.

-XapaKkTepu30BaTh COCTAB, CTPOCHHE,
CBOICTBa, MOTYYCHNE U IPIMEHEHHE
BakHeHMX HemetaiioB (VIII A,
VIIA, VIA rpynm, a Taxke a3ota u
tdoctopa, yriaepona u KpeMHUS,
BOJIOPO/IA) U MIX COCAMHEHUI.
-XapaKkTepu30BaTh COCTAB, CTPOCHHE,
CBOICTBa, MOTyYCHNE U IPIMEHEHHE
BXHEHIIINX KJIACCOB YIIEBOAOPOIOB
(ayKaHOB, ITMKJIOAIKAHOB, aJIKEHOB,

- YCTHBIH OIIpOC,

- MICBMEHHOE TECTUPOBAHHE;

- KOHTPOJIBHEIE PabOTHI;

- JOMaIlTHEee 3aJaHUE TBOPUECKOTO
XapakTepa;

- IPaKTHYECKUE 3aJaHNS;

- aKTUBHOCTH Ha 3aHATHAX
(3KcnepTHOE CyKIECHHUE; TOTIOTHEHUS
K OTBETaM COKYPCHHKOB H T.II.)

- pelIeHne 3a1a4

- HAaKOIUTENbHAS CHCTEMA OAIIOB, Ha
OCHOBE KOTOPOH BBICTABIIAETCS
UTOTOBasi OTMETKA.

- TPaJMIIOHHASI CHCTEMa OTMETOK B
6armtax 3a KaXIylo BBITIOTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISIETCSI HTOTOBasi OTMETKA




AJIKWHOB, apEHOB) U MX HauOosee
3HaYUMBIX B HAPOTHOX O35IHCTBEHHOM
TUTaHe MPe/ICTaBUTENCH.

-B anamornynom Kmoue
XapaKTepHU30BaTh BAKHEHIIINX
MIpeACTaBUTENEH APYTUX KIACCOB
OpraHWYeCKHX COETMHEHHUN: METaHOI
Y 9TaHOJ, CIIOXHBIE 3(PUPBL, )KUPEI,
MBUIa, aJdbJIeru/asl (hopMabIeri u
areTanb/Ierun), KeToHb! (aleToH),
KapOOHOBBIE KHCIIOTHI (YKCYCHasI
KHUCJIOTAa, JJIs1 €CTECTBEHHO-HAay4HOT O
npouIIs IpecTaBUTENEH IPYruX
KJIaCCOB KHCJIOT), MOHOCAXapHIbl
(rimroko3a), aucaxapupl (caxaposa),
noJimcaxapusl (Kpaxmani U
LeJII0103a), AaHWINH, aMUHOKHUCIIOTHI,
0eNKH, NICKYCCTBEHHBIE U
CHHTETUYECKHE BOJIOKHA, KaydyKH,
IJIACTMACCBL

XUMHUYECKUH A3BIK U CHMBOJIMKA

-Mcnone3oBatk B yueOHOH 1
podecCHOHATBHON IeITEeTBHOCTH
XHUMHUYECKHE TEPMUHBI U CUMBOJIUKY.
-Ha3bIBaTh M3y4eHHbIE BEleCTBA MO
TPUBUAJIBHON WM MEXIYHAPOIHOU
HOMEHKJIaType U OTpaXkaTh COCTaB
3THX COCJIMHEHHUN C ITOMOIIBIO
XUMHUYECKHUX (HOopMyII.

-OTpaxaTh XUMHYECKHE TPOIIECCHI C
MIOMOIIBIO YPABHEHUH XUMHUYECKUX
peakuuil.

- YCTHBIH OIpoc,

- MUCbMEHHOE TECTUPOBAHHE;

- KOHTPOJIbHBIE Pa0OTHI;

- JOMallHee 3aJIJaHNUe TBOPUYECKOTO
Xapakrepa;

- IPaKTHYECKUE 33 IaHuS;

- AKTUBHOCTbH Ha 3aHATUSAX
(3KCTIEpTHOE CYXIEHUE; TOTIOTHEHUS
K OTBETaM COKYPCHHKOB U T.II.)

XHUMHYECKUE peaKLuU

-OOBSCHAT CYIIHOCTh XUMHUYECKUX
npoueccoB. Kiaccupuuupopars
XMMHYECKHE PEaKIMH 110 Pa3InIHbIM
IPH3HAKaM: YUCILy ¥ COCTaBY
IPOAYKTOB M PEAreHTOB, TEILIOBOMY
a¢dekry, HanpasieHuo, (ase,
HAJIMYUIO KaTaJu3aTopa, N3MEHEHHIO
CTeleHel OKHCIICHHUS HJICMEHTOB,
00pa3yIoIyX BEIIeCTBA.
-YcraHaBIUBaTh NPU3HAKH OOIIEro U
Pa3JIMYHOrO B THIOJIOTUH PeaKuuii
JUISl HEOPraHMY€ECKOM M OpraHu4eCKOM
XHMHUH.

-KnaccupumupoBats BermecTsa u
MIPOLIECCHI ¢ TOYKH 3PEHHUS
OKHCJIEHHS-BOCCTaHOBIICHUSL.
CoCTaBIIATh ypaBHEHHUS peaKuuii ¢
MIOMOIIBIO METO/Ia SIEKTPOHHOTO
GamaHca.

-OOBSICHATH 3aBUCHMOCTH CKOPOCTH
XHMHYECKOH PEeaKkiuy 1 NOJIOKEHHS
XHMHYECKOT0 PaBHOBECHS OT
pa3IUIHBIX (PaKTOpPOB.

- YCTHBIH OIIPOC,

-[IICbMEHHOE TECTHPOBAHKE;

- KOHTPOJIbHBIE Pa0OTHI;

- JOMallHee 3a/laHHe TBOPYECKOIO
XapakTepa;

- IPaKTUYECKUE 3aJaHNS;

- aKTHBHOCTb  Ha  3aHATHAX
(9KCTIepTHOE CY)KAEHHE; IOMONTHEHUS
K OTBETaM COKYPCHHMKOB U T.II.)

- peleHue 3a1a4

- HAKOIUTENbHAS cHcTeMa OajlyioB, Ha
OCHOBE KOTOPOH BBICTABIISAETCA
UTOTrOBas OTMETKA.

- TpaIULOHHAs CUCTEMA OTMETOK B
Oaax 3a Ka)KIylO BBIIOJHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABIISIETCS UTOrOBasi OTMETKA

XUMHUUYECKUN SKCIEPUMEHT

-BBITTOTHATE XUMHYSCKHAM
SKCIEPUMEHT B TIOJTHOM
COOTBETCTBHH C TIPAaBHIIAMHU
0e30macHOCTH.

-Habmronats, ¢pukcupoBaTs
OIMMCHIBATH PE3YABTATHI
MPOBEIEHHOTO IKCTIEPHMEHTA.

- IPAKTUYICCKUE 3aJaHUs,

- HAKOIIUTECIIbHAsA CUCTEMA 6am1013, Ha
OCHOBC KOTOpOfI BBICTABJISICTCA
HUTOroBas OTMCETKaA.

- TpaAUIHMOHHAA CUCTEMA OTMCTOK B
Oamax 3a KaXXAYH0 BBITIOJHCHHYTO
pa6OTy, Ha OCHOBEC KOTOPBIX
BBICTABJIAACTCA UTOroBasi OTMCTKa

Xumudeckasi ”HpopMarys

-HpOBO,Z[I/ITL CaMOCTOSITEIbLHBIA ITONCK

- MOHHTOPHHTL pPOCTa TBOPYECKOI




XUMIYECKOH HH(OPMAITIH C
HCTIONB30BAHUEM Pa3THIHBIX
HWCTOYHUKOB (HAYIHO-TIOMYJISIPHBIX
W3JTAaHWA, KOMITEIOTEPHBIX 0a3
JTAaHHEIX, pecypcoB MHTEpHETA);
-HICIIONTb30BAaTh KOMITBIOTEPHBIC
TEXHOJIOTHH T 00paOOTKH U
nepeayr XUMHICCKON HH(DOpMAIH
U €€ TPE/ICTABJICHUS B Pa3THUHBIX
dhopmax.

CaMOCTOSITETLbHOCTH U HABBIKOB
MOJTYYSHUST HOBOT'O 3HAHHS KA [bIM
oOyyarommmcs;

- TECTOBBIE 3aIaHUs

Pacuets! o XuMu4eckuM GopMmyiaMm
Y ypaBHECHUSIM

-YcTaHaBIMBaTh 3aBUCUMOCTb MEXIY
KaueCTBEHHOM M KOJIMYECTBEHHON
CTOPOHAMH XHUMUYECKUX OOBEKTOB U
MIPOIECCOB.

-Pemmate pacueTHbie 3a/1a4u MO
XUMHYECKUM (HOpMYIiaM U
YpaBHEHUSIM.

- peleHus 3a1a4
- HAKOMUTENbHAS CHcTeMa 6aslioB, Ha
OCHOBE KOTOPO# BBICTABIISACTCS
UTOrOBasi OTMETKA.

- TpPaIUIIHOHHAS CHCTEMa OTMETOK B
Oatax 3a Ka)1ylo BBITIOTHEHHYIO
paboTy, Ha OCHOBE KOTOPBIX
BBICTABJISICTCS UTOrOBasi OTMETKA

[MpoduspHoe U mpodeccHoOHATEHO
3HAYUMOE COZICPKAHKE

-O0bBACHATE XUMHUECKHUE SIBJICHUS,
MPOKUCXOIAIINE B TIPUPOJIE, OBITY U Ha
TIPOHU3BOICTBE.

-Onpenensats BO3MOXHOCTH
HpOTeKaHHS[ XUMHUYCCKUX
IIPEBPALLEHUN B Pa3JIM4YHbIX
YCIIOBUSIX.

-CobmtogaTh MpaBuiia SKOJIOTHYECKH
FpaMOTHOFO IIOBCACHHUS B
OKpYyXarouieu cpeze.

-O1eHuBaTh BIMSHUE XUMUYECKOTO
3arps3HEHUS OKPY)KAIOIIEeH cpepl Ha
OpTaHU3M YeJIOBeKa U JPYrHe KUBBIC
OpTaHU3MBL.

-CobnronaTh npaBuiia 6€30MacHOro
00palIeHus C TOPIOYUMH U
TOKCUYHBIMH BEIIECTBAMHU,
nmabopaTOpHBIM 000PYIOBaHUEM.
-1’'0TOBUTE PacTBOPHI 3aJaHHOU
KOHIICHTpAINH B OBITY U Ha
TIPOU3BOICTBE.

-Kpuruuecku orieHnBaTh
JIOCTOBEPHOCTb XUMUYECKOU
uH(popManuK, NOCTYNAIOIIEH U3
Pa3HBIX HCTOYHHUKOB.

- YCTHBIH OIpoc,

-IICbMEHHOE TECTHPOBAHMUE;

- KOHTPOJIbHBIE Pa0OTHI;

- JiOMalllHee 3aJaHu€ TBOPYECKOTO

XapakTepa;
- MIPAaKTHYECKUE 33 [aHNS;
- AKTHUBHOCTbH Ha 3aHATUAX

(3KCTIEpTHOE CYXXICHHE; TOMOMTHEHUS
K OTBETaM COKYPCHMKOB U T.II.)
- peleHue 3a1a4y

(DOpMLI U MCTOJAbI KOHTPOJII W OLCHKU PE3YyJIbTaTOB O6y‘IeHI/I${ JOJIXKHBI I103BOJIATH
IIPOBEPSATH Y OGy‘I&IOLHI/IXCH Pa3sBUTHC 06I_HI/IX KOMIIETEHIIUI 1 O6CCHC‘II/IB8.IOH_II/IX nux YMeHI/Iﬁ

Pe3yabTaTsl
(ocBOeHHBIE 001IIHE
KOMIIETEeHIIMH)

OcCHOBHBIE NOKA3aTeN OLEHKH pe3syJjbTaTta

q)Ole:l U METOJAbI KOHTPOJA U
OLI€HKH

OK 1. Ilornmaer
CYIIHOCTD U
COIMATBHYIO
3HaYUMOCTb CBOEH
Oynymeit mpodeccrn,
MPOSIBIISIET K HEM
YCTOWYMBBIA HHTEPEC -

—— JyBCTBO TOPOCTH U YBa)KE€HUS K HCTOPUH U
JIOCTHKEHUSIM OTE€UECTBEHHON XMMUYECKOW HAYKH;
XMMHYECKH TPAMOTHOE TTOBEICHHUE B
poeCCHOHATHFHOM IETETHFHOCTH U B OBITY TIpH
00paIeHn ¢ XUMHIECKIMH BEIIIECTBAMH,
MaTepHataMH 1 MPoIeccamu;

TOTOBHOCTH K NMPOODKEHHUIO 00pa30BaHus U
TTOBHITIICHUS KBAMN(UKAINH B N30paHHOM
npoeccoHaNBEHON NESTENEHOCTH U 00BEKTHBHOE
OCO3HAHME PO XMMHUYECKUX KOMIIETCHINI B 3TOM;
- ¢()OpMUPOBAHHOCTH MPECTABICHUN O MECTE XUMHHU
B COBPEMEHHOH HAyYHOW KapTHHE MHUpPA; HIOHUMaHNE
oM XUMHHX B (JOPMHUPOBAHHUHN KPYTro30pa U

BreaynutopHas, camocTosTeNnbHas

pabora BEITIONTHECHHE
WHIVBHIYaIbHBIX MPOEKTHBIX
3alaHuid, 3amuTa  pedepaTos.
Oryéra 1o TIPO/IETTaHHOM
BHEAYIUTOPHON CaMOCTOATENbHOU
pabore corimacHO WHCTPYKIWH
(npencraBieHne

MH(OPMALIMOHHOTO COOOIICHMS).




(I)yHKHI/IOHaHBHOfl T'PpaMOTHOCTH YCJIIOBCKaA IJIsd
PCHICHUSA MMPAKTUICCKUX 3a1a4;

OK 2. OpranuzoBsIBaeT
COOCTBEHHYIO
JIeATENBHOCTb,
OmpeeNsieT METOIbI U
CHOCOOBI BHITTOJTHEHHS
PO eCCHOHATBHBIX
3aj1a4, OLICHUBAET UX
3¢ GEeKTHBHOCTD U
KauecTBo.

- BJIaJICHUE OCHOBOIOJIATAIONINMU XUMHUYSCKUMU
TIOHSTHUSIMU, TEOPUSMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BaHUE
XUMUYECKON TEPMUHOJIOTUEN U CUMBOJIUKOM;
—BJIaJIeHUEe OCHOBHBIMHU METOAaMH Hay4HOTO
MTO3HAHU, HCIIOJIB3YEMBbIMU B XUMUH: HAOITIOJICHUEM,
OTIMCaHUEM, U3MEPEHHUEM, DKCIIEPUMEHTOM; YMEHUE
00pabaThIBaTh, OOBICHATH PE3YIBTATHI IPOBEICHHBIX
ONBITOB U JIEJIaTh BBIBOJIBI; TOTOBHOCTH M
CIOCOOHOCTH MMPUMEHSTH METOIbI TIO3HAHMS TIPU
pelIeHr U MTPaKTUUECKUX 3a]1ay;
—c(hopMUPOBAHHOCTH YMEHHUSI TaBATh

KOJIMYECTBECHHBIC OLUCHKH U IMTPOU3BOAUTH PACUCThI 11O

XMUMHUYECKUM (OpMYsIaM U YpaBHEHHSIM;

Texymwii KOHTPOIH B hopme
TECTUPOBAHU

OK 3. Ilpunumaer
peIIeHHsI B CTAaHIAPTHBIX
U HECTaHIAPTHBIX
CUTYaIMsIX ¥ HECET 32
HHUX OTBETCTBEHHOCTb.

- BJIaJIcHHEe OCHOBHBIMH METO/IAMH HAyYHOTO
MO3HAHMS, UCTIONB3YEMBIMU B XUMHH: HAOITIOICHUEM,
OMMCaHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMCHHE
00pabaThIBaTh, OOBSICHSITH PE3yIbTaThl IPOBEICHHBIX
OTBITOB U JIENATh BHIBOJIBI; TOTOBHOCTD H
CIIOCOOHOCTD TIPUMEHSITH METO/IBI TIO3HAHUSI TIPH
pElIeHHH PAKTHYECKUX 3a/1ay;

Texymuwii KOHTPOJIb B (hopMme:
- 3aIUTHI MPAKTHYECKUX 3aHATUI

OK 4. OcymectBasier
TIOKCK W HCIOJIb30BAHUE
uHpopmanuu,
HEOo0XOJUMOH AT

s pekTUBHOrO
BBITIOJTHEHHS
npoeccoHaNbHBIX
3ajay,
npoecCHOHANBHOrO U
JIMYHOCTHOTO PA3BUTHSL.

- UCIIOJIb30OBAHUEC pa3n1/1qulx BUI0OB HOSHaBaTeJ’IbHOﬁ
JCATCIIBHOCTU U OCHOBHBIX I/IHTCJ'IJ'ICKTyaHBHBIX
ornepalui (OCTaHOBKYU 3a1a4u, (GOpMyITUpOBAHHS
THIIOTE3, aHAJIU3a U CUHTE3a, CPABHEHUS,
00001IeHN s, CHCTEMATH3aI1MH1, BLISBICHUS
NPUYUHHO-CIIEICTBEHHBIX CBSI3EH, IOMCKA aHAIIOTOB,
(hopMyarpOBaHHs BBIBOJIOB) ISl PELICHUS
MOCTaBJICHHOH 3ajauy, IPUMEHEHHE OCHOBHBIX
METOJIOB TIO3HAHUsI (HAOIOICH S, HAYYHOTO
IKCIIEPUMEHTA) JJIsl U3Yy4YEHUsI PA3JIMUHbIX CTOPOH
XHUMHYECKHX 00BEKTOB U MPOIIECCOB, C KOTOPBIMU
BO3HHMKAET HEOOXOIUMOCTh CTAIKMBATHCS B
npodeccronanbHoM chepe;

Ortuéra 1o MpoIeIaHHOM
BHEAYIUTOPHOM CaMOCTOSATEIbHON
paboTe coraacHo MHCTPYKLIUH
(mpencrasieHue
MH(OPMALIMOHHOTO COOOIIEHHMS).

OK 5. Hcnons3yer
nH(pOpMaIMOHHO-
KOMMYHUKAIlUOHHBIE
TEXHOJIOTUH IS
COBEPLICHCTBOBAHUS
npodeCcCHOHANBHOMN
JeSTENEHOCTH

— UCHOJNIb30BaHUE Pa3INYHbIX HCTOYHUKOB IS
MOJTy4eHHsT XUMUYecKol HH(opMaLim, yMeHue
OLICHUTH €€ JJOCTOBEPHOCTH IS OCTHKEHHS
XOpOIINX Pe3yNIbTaTOB B IPO(ECCHOHATILHOM cdepe;
- c(OopMHPOBAHHOCTH COOCTBEHHON MTO3UIINN
10 OTHOIICHUIO K XUMHYECKOH HH(pOpMAaIHH,
MOJTy4aeMOl M3 Pa3HBIX HCTOYHUKOB.

- YMEHHE HCIOIb30BATh JOCTIKEHUS COBPEMEHHON
XUMHYECKOH HAYKH M XUMHUYECKUX TEXHOJIOTUH ISt
TIOBBIIIEHUSI COOCTBEHHOT'O HHTEIUIEKTYaIEHOTO
pa3BUTHS B BEIOpAaHHOMH MPOQeCcCHOHATbHON
JeSATENEHOCTH;

Tekymmii KOHTPOJIb B hopMme:

- 3QIIUTHI MPAKTUYCCKUX 3aHITHI
KOHTPOJIb C TOMOLIBI0
TEXHHYIECKUX CPEICTB U
HUH(POPMAIHOHHBIX CHCTEM.

OK 6. Paboraer B
KOJUICKTUBE M KOMaH/IE,
3¢ deKTHBHO 00maThCS C
KOJIJIETaMH,
PYKOBOACTBOM,
TTOTPEONTEIISIMH.

nproOpeTeHe 00yJaroMUMHUCS OTIBITa
ha3HOOOpa3HOM NIeATeTBHOCTH, TO3HAHUS U
FaMOTIO3HAHUS; KITFOUEBBIX HABBIKOB, MMEFOIITHX
VHUBEPCAIbHOE 3HAYCHHE JUIS Pa3JIMYHBIX BHOB
NeSATeTBHOCTH (HaBBIKOB PEIICHHs POOIeM, NPHHATHS

DEIIeHMIA, TIOMCKA, aHaIIn3a U 00paboTku MHpOpMAaIH,

OK 7. beper Ha cebs
OTBETCTBEHHOCTH 32
pabory 4ieHOB
KOMaH/Ibl, Pe3yIbTaT
BBINOJTHEHMS 33JaHUH

KOMMYHHUKATHBHBIX HABBIKOB, HABBIKOB U3MEPECHHIA,
COTpyIHIYECTBA)

BueaynuTopHas, caMocTosTeIbHAS
pabota BEITIOTHEHNE
WHIMBUIYATBHBIX POSKTHBIX
3aJIaHMi, 3aIIUTa pedepaToB.

CaMoOolLIeHKa , B3aUMOOILICHKA




OK 8. CamocTosTenbHO
orpeessieT 3a1a4u

PO EeCCUOHATHHOTO U
JINYHOCTHOT'O Pa3BUTHS,
3aHUMAETCS
caM000pa3oBaHUEM,
OCO3HaHHO ITAHUPYET
MOBBIIIIEHHE
KBanH(pUKaImy.

- UCTIOJIb30BAHUE PA3IMYHBIX BHJIOB MO3HABATEIBHOM
JeATENFHOCTH U OCHOBHBIX MHTEIUICKTYaTbHBIX
onepanuii (MOCTAaHOBKH 3aa4ut, (DOPMYITUPOBAHUS
THIOTE3, aHANIM3a U CHHTE3a, CPAaBHEHHUS, 0000IICHUS,
CHCTEMATH3AI1H, BBISBICHUS IPHIUHHO-
CIICJICTBEHHBIX CBsI3el, ITOMCKA aHAJIOTOB,
(bopMyITUpOBaHUS BBIBOJIOB) JUTS PEIICHHS
MOCTaBJICHHO 3a/1a41, PUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUS (HAOIIOICHUSI, HAYYHOTO
9KCIIEPUMEHTA) [UIS U3yUEHHS Pa3INYHBIX CTOPOH
XUMHYECKHX 00BEKTOB U MPOIIECCOB, C KOTOPBIMH
BO3HHKAET HEOOXOJIMMOCTh CTAIKUBATHCS B
nipodeccroHanbHOM cdepe;

KonTponbnas pabora
Texymwii KOHTPOJIH B hopMme:
- 3aIINTHI MPAKTUYECKUX 3aHATHH

OK 9. Opuentupyercs B
YCIIOBUSIX YaCTOU CMEHBI
TEXHOJIOT Ul B
podeCCUOHATBHON
JIeSATEITLHOCTH.

— BJIaJICHUC MpaBUJIaMU TEXHUKN 0e30macHOCTH npu
HCIIOJIB30BaAHUH XUMHWYCCKUX BCIICCTB,

Texymuwii KOHTPOJIb B (hopMme:

- 3QIUTHI MPAKTHICCKUX 3aHATHI
-YCTHOTO OIpoca

-KOHTPOJILHOH PaOOThI




