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1. IACHIOPT PABOYEM IMPOT'PAMMBI YUEBHOM JIUCHUATLTAHBI

XUMUA

[Tporpamma paspabortana Ha ocHoBe TpeboBanuii ®I'OC cpeanero oOriero
oOpa3oBaHMsl, TPEABABIAEMBIX K CTPYKTYpe, COACPKAHUIO M pe3ysbTaTaM
OCBOCHUS YUEOHON NUCUUIUIMHBI «XUMHUSA», B COOTBETCTBUU ¢ PexomeHnanusmu
[0 OpraHu3alldy IIOJY4YEHUs CpEeAHero ooOumero oOpa3oBaHus B MHpenenax
OCBOEHHUSI  00pa30oBaTENbHBIX IPOrpaMM  CPEIHEro  NpodecCHOHATbHOIO
oOpa3oBaHMsl Ha 0a3e OCHOBHOIO o0miero odpasoBanus c¢ yuetoM IIpumepHoii
OCHOBHOM 00pa30BaTeIbHOW MpOrpamMMmbl CpPEIHEro 00Iero ooOpa3oBaHus,
0J100peHHOH pelleHneM ¢eaepaIbHOro y4eOHO-METOUUECKOr0 O0BEAUHEHUS 110
obmemy oOpazoBaHuio (MpoTokoa oT 28 utoHs 2016 1. « 2/16-3) u momyyaeMon
CHELMAIbHOCTH ~ CPEelHEro  npodeccuoHalbHOrO  oOpa3oBaHMsl  (THUCHMO
JlenapramMeHTa TOCYAapCTBEHHOW IIOJUTUKH B cdepe MOATOTOBKUM padouux
kazapoB u JAI1O Muno6puayku Poccun ot 17.03.2015 Ne 06-259).

1.1. Ob6sacTh npuMeHeHUs pado4yeid MPOrpamMmbl

PabGouass mporpamma oOmieoOpa3oBaTeabHON  y4eOHOW  JTUCHUILTUHBI
«Xumusy» npeaHazHayeHa il U3YYeHHUs] XUMUU B TIpeJiesiax OCBOCHUSI OCHOBHOM
npodeccronansHoil oOpa3zoBarensHOil mporpammbl CIIO Ha 6a3ze OCHOBHOTO
obmiero o0pa3oBaHUS TPHU MOATOTOBKE CHEIMAIMCTOB CPEIHEro 3BEHa II0
CHEIUATBFHOCTH TEXHUIECKOTO TTPOQHIIS:
21.02.04 3emneycTpoORCTBO.

1.2. MecTo y4eOHO!i QMCUMILIMHBI B CTPYKType NPOrpamMMbl NOJATOTOBKH
CIEeNMAJINCTOB CPe/IHero 3BeHa:

VYyeOHas AucHMIIUHA «XUMUS» SIBISIETCA YY€OHBIM TPEIMETOM TI0
BBIOOPY M3 00s3aTeabHON mpeaMeTHo obnactu «EctecTBeHHble Haykmy DI'OC
cpeaHero oo1ero oopa3oBaHus.

B mpodeccronanbHbix 00pa3oBaTeNbHBIX OPTaHU3ANMSIX, PEATH3YIOIINX
o0pa3oBaTeIbHYI0 MpPOTpaMMy CpeAHero oOiiero o0pa3oBaHHMs B Mpejenax
OCBOEHHMSI MTPOrpamMMbl MOJATOTOBKM crienuanuctoB cpennero 3seHa (IIIICC3) na
0aze ocHOBHOro o0miero oOpa3oBaHus, y4eOHas JUCHUIIIUHA «XUMUS)
u3ydaeTcs B 0011e00pa3oBaTeIbHOM ITUKJIE.

B yueOnbix mmanax [IICC3 mnsa cneumansHocTeit CIIO TexHMYeckoro
npodmist mpodeCcCHOHATBHOTO O00pa30BaHUSI MECTO YYEOHOW JAUCITUTUTHHBI
«XuMHs» — B cOcTaBe 00111e00pa30BaTENbHBIX YUEOHBIX AUCHUIUIMH 110 BHIOODY,
dbopmupyemMbIx U3 00s3aTeIbHBIX TpeaMeTHbIXx obmacteit PI'OC cpennero
oO1ero oopa3oBaHusl.

1.3. Heau n 3apaum y4eOHOH JMCUMILUIMHBI — TPeOOBaHMA K pe3yJibTaTam
OCBOCHUSA Y4eOHOM IMCIUTIIUHBI:

Copepxanue TmporpamMmbl  «XHUMHUS»  HalpaBlI€HO Ha JIOCTUXKEHUE
CIEIYIOIIMNX LeJei:



e (¢opMupoBaHHE€ Yy OOYYArOIIMXCS YMEHHUS OLEHUBATh 3HAYUMOCTb
XUMHUYECKOTO 3HAHUS ISl KAKJOT0 YEJIOBEKA,

* ¢popMupOBaHUE Y OOYYAIOMIUXCS LEIOCTHOTO MPEACTABICHUS O MUPE U
pOJIM XMMHH B CO3/IaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHBI MHpA;
yMEeHHUST OOBSCHATH OOBEKTHI M MPOLECCHl OKPY’KaIoUeH IeCTBUTEILHOCTH:
IIPUPOIHON, COLMAIBHOM, KYJIbTYPHOM, TEXHHYECKOM CpEelbl, — HCHOJIb3YS IS
ATOr0 XUMHUUYECKHUE 3HAHUS;

* pa3BUTHE Yy OOYyYalOIUXCAd YMEHHMM pasznuyaTh (akThl U OIICHKH,
CpPaBHUBATH OIIEHOYHBIE BHIBOIbI, BUJIETh UX CBSI3b C KPUTEPUSIMHU OLIEHOK U CBSI3b
KpUTEpPUEB C OMNpPEAEICHHONM CHUCTEMON IeHHOCTeH, ¢GopMyIupoBaTh M
000CHOBBIBaTh COOCTBEHHYIO MO3UIIHUIO;

* mpuoOpeTeHre O00yYalolMMUCS OIbITa PA3HOOOpPA3HOU JESITEIbHOCTH,
MO3HAHUSA U CaMOIIO3HAHUS; KIIIOYEBBIX HABBIKOB, MMEIOLIUX YHHBEPCAJIHLHOE
3HAUYEHHUE IS PA3IMYHBIX BUAOB JEATEIbHOCTH (HABBIKOB PEIICHHs MPOoOJeM,
NPUHATUSL ~ PEIICHH, T[OMCKa, aHanu3a H  00paboTKM  WH(pOpMaLHH,
KOMMYHUKATUBHBIX  HABBIKOB,  HAaBBIKOB  HM3MEPEHMIl,  COTPYJIHUYECTBA,
0e301acHOro oOpanieHus ¢ BEMIECTBAMU B TOBCETHEBHOM KU3HM ).

OcBoeHue cojepkaHusl y4eOHOW IUCHUIUIMHBI «XUMHUS», 00€CIeUUBACT
JOCTH)KEHUE CTYJACHTAMHU CIIEAYIOUINX Pe3yabTaTOB:

* IUYHOCTHBIX:

— YyBCTBO TOpPJOCTH M YB@XEHUA K HCTOPUUM H JIOCTHIKEHUSAM
OTEUECTBCHHONW XHWMHWYECKOW HAayKH; XHWMHYECKH TIPAaMOTHOE IIOBEJCHUE B
npo(heCCUOHATIBHONW JEATENBHOCTH U B OBITY MpH OOpalleHMH C XUMHUYECKHUMHU
BELECTBAMHU, MaTEPUAIAMU U IIPOLIECCAMU;

— FOTOBHOCTD K MPOJIOJKEHUIO0 00pa30BaHUs U MOBBIIIEHUS KBaTU(PUKALIUN
B U30paHHON MPoheCcCHOHATBHON AESITEIbHOCTH U O0BEKTUBHOE OCO3HAHUE POJIH
XUMUYECKUX KOMIETEHIUN B 3TOM;

— YMEHHUE UCIOJIb30BaTh JOCTUKEHUS COBPEMEHHON XMMHMUYECKOW HAyKH U
XUMUYECKUX TEXHOJOTUU JJIsl TMOBBIIMIEHUS COOCTBEHHOTO WHTEIIEKTYaJIbHOTO
pa3BUTHS B BBIOpaHHOM NPO(ecCHOHATBHOMN 1€ITeIbHOCTH;

* MeTanpeAMeTHBbIX:

— HCIOJIb30BaHUE PA3IMYHbIX BHUIOB IO3HABATEIBHON NE€ATEIBLHOCTH H
OCHOBHBIX MHTEJJIEKTyaJIbHBIX Omepaluii (MOCTaHOBKY 3aJ1auM, (pOpMyIUpOBAHUS
TUNOTE3, aHajiu3a W CHUHTE3a, CpaBHEHUs, OOO0OIIeHUs, CUCTeMaTH3aluH,
BBISIBJICHUS IPUYUHHO-CJIEICTBEHHBIX CBA3€EH, NIOMCKA aHAJIOT OB,
(opMyIMpOBaHUs BBIBOJIOB) JJISl PELICHHs MMOCTaBJICHHOMN 3aJaud, NMPUMEHEHHE
OCHOBHBIX METOJOB TMO3HaHMs (HAOJIOJEHUS, HAYYHOTO SKCIEPUMEHTA) AJis
M3YYEHUS PA3IMUHBIX CTOPOH XMMHUYECKHUX OOBEKTOB U MPOIECCOB, C KOTOPHIMU
BO3HHUKACT HEOOXOAUMOCTD CTAJIKUBATHCS B IMIPOGECCHOHAIBHOM cdepe;

— HCIIOJIb30BAHUE PA3NMYHBIX HWCTOYHUKOB IS TMOJMYYEHUS XMUMHYECKOU
uH(pOpMaIlMi, YMEHUE OLIEHUTh €€ JIOCTOBEPHOCTh JJIA JAOCTHUXKEHHUS XOPOIIUX
pe3yJIbTaToB B IIpodeccroHanbHol cepe;

* IpeAMeTHBIX:



— c(OopMHPOBAHHOCTH MPEACTABICHUII O MECT€ XHMHUU B COBPEMEHHOMU
HAyYHOW KapTHHE MHpA; IOHUMAHUE POJIM XUMUU B (POPMHUPOBAHUH KPYro3opa u
(GYHKIIMOHATIBHON TPAMOTHOCTH Y€JIOBEKA [Tl PEIICHUS MTPAKTUUYECKHUX 3a]1a4;

— BJIAJICHUE OCHOBOIOJIATAIOIMNMH XUMUYECKUMU NOHATHAMU, TEOPHUSIMU,
3aKOHAMM W 3aKOHOMEPHOCTSIMHM; YBEPEHHOE IIOJIb30BAHUE XHMHUYECKOU
TEPMHUHOJIOTUEN U CUMBOJIUKOM;

— BJIAJICHAE OCHOBHBIMM METOJAMM HAy4YHOI'O IO3HAHUS, UCIIOJIb3yEMBIMU
B XUMHH: HAOJIIOJICHUEM, OINHUCAHUEM, U3MEPEHHEM, SKCIIEPUMEHTOM; YMEHUE
oOpalaTeIBaTh, OOBSCHATH PE3YJbTAThl IPOBEAECHHBIX ONBITOB U JEJaTh BHIBOBI;
TOTOBHOCTh M CHOCOOHOCTb TPUMEHSATH METOABl IO3HAHMS IPU pEIICHUU
IPAKTUYECKUX 3a/1a4;

— c()OpMUPOBAHHOCTh YMEHHUSl J1aBaTh KOJIMYECTBEHHBIE OLIEHKH U
IPOU3BOAUTH PACUEThI 10 XUMUYECKUM (POPMYJIaM U YPaBHEHUSIM;

— BIJIaJICHUE MpPaBWJIAMHU TEXHUKH O€30MacHOCTH MPHU HCIOJIb30BAHUH
XUMHYECKUX BEIIECTB;

— c(OpMUPOBAaHHOCTb COOCTBEHHOW IMO3HMIMH IO OTHOUIEHUIO K
XUMHUYECKON HHPOPMALIMH, ITOTYyYaEMOM U3 pa3HbIX UCTOUYHUKOB.

B pamkax ocBoeHHMS Y4YeOHOW JUCHUIUIMHBI «XHUMHUS» Yy CTYACHTOB
cnennasibHOCTH 21.02.04 3emiieycTpoicTBO (POpMUPYIOTCS CIEAYyIONIME O0IIue
KOMIIeTeHLUH:

Kon HanmenoBanue pe3yJjibTara 00y4eHust
OK 1 [loHnMaTh CyIIHOCTh M COLMAJbHYIO 3HA4YMMOCTb CBOeW Oynyuiei
npodeccuu, MPOSIBIISATh K HEH YCTOWYMBBIN HHTEpPEC
OK 3 [IpyHMMaTh pemeHus B CTAaHJAPTHBIX U HECTAHJIAPTHBIX CUTYyalUsAX U HECTH

3a HUX OTBETCTBCHHOCTH

OK5 Wcnonp3oBath  MHPOPMAIMOHHO-KOMMYHUKALIMOHHBIE  TEXHOJOTMH B
poeCcCHOHATILHOM 1eATebHOCTH

OK 6 PaGorare B KoyiekTHBE U KOMaHJE, 3(pPEeKTUBHO 0OOIIATHCS C KOJUIETraMH,
PYKOBOJICTBOM, ITOTPEOUTENIMU

OK 7 bparb Ha ce0s OTBETCTBEHHOCTh 3a pabOTy UJIEHOB KOMaHJbI
(MOJUYMHEHHBIX), PE3yJIbTAT BBIIOJIHEHUS 3aJaHUI

1.4. KoaudecTtBo 4YacoB Ha ocBoeHHe padoyeid mnporpamMmbl y4yeOHOM

AUCHUILINHBI:

MaKCHUMaJIbHOW yueOHOI Harpy3ku oOyuatomerocs 117 yacoB, B TOM 4ucIe:
00s13aTeIbHON ayTMTOPHOU yueOHON HAarpy3KHu 00ydaromierocs 78 4acos;
CaMOCTOSITEeNILHON paboThl 00yUaroierocs 29 4acos;

KOHCcyJapTauuu 10 yacos.



2. CTPYKTYPA U COJEP)KAHUE YYEFHOM JUCIUILIAHBI

2.1. O0beM yueOHOM AMCHMILIMHBI U BUABI Y4eOHO#l padoThI

Bua yuyeOHoii padoTsl Oovem
yacoe
MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 117
O0s13aTesIbHAsE AyIUTOPHAs yueOHAasi Harpy3ka (Bcero) 78
B TOM YHCIJIE:
JabopaTopHbIie PabOTHI 12
IIPAKTUYECKHE 3aHATHS 8
KOHTPOJIbHBIE pabOThI -
CamocrosiTesibHas padoTa o0yuyawierocs (Bcero) 29
B TOM YHCIJIE:
popaboTKa KOHCIIEKTOB JIEKIIUI 5
pelieHue 3aaa4 3
JlomariiHre KOHTPOJIbHBIE Pa0OThI 4
pabora ¢ yueOHOM, CrielnanbHOM, CIIPABOYHOM JINTEPATYpPOil U
AJEKTPOHHBIMU pecypcamu Internet B Tom uucae: 17
- MOJITOTOBKA COOOIIeHUH, pedepaToB 23
- COCTaBJICHHE TaOMMYHON KiIaccu(UKaIMH XUMUIECKIX )
COCTUHEHUIA
- COCTaBJICHUE CJIOBapsi TEPMUHOB 7
10

KoncynpTanuu

[IpomexxyTouHast arrectauus B popMe 1u¢epeHuMmpoBaHHOIO 3a4eTa




2.2. TemaTnuyecKuii JIaH U cojep:kaHue ydeoHoi gucuunanasl XUMHUHNU

HaumeHnoBaHue pa3aeiioB H
TEM

Conep:xanue yueOHOT0 MaTepuasa, jabopaTopuble padoThbl U MPAKTHYECKUE 3aHATHS, CAMOCTOATEIbHAS
paéoTa 00y4arouuxcs

0O0nem
4acoB

YpoBenn
OCBOEHUS

1

2

4

BBenenue.

BBenenue.

Hayunsle MeTOnBl IMO3HAHWSA BEHIECTB M XUMHYECKHX SIBICHUH. PONb SKCepUMEHTa M TEOPUH B XHMHH.
MonenmupoBaHre XUMHYECKUX TPOLECCOB. 3HAYCHHE XUMHH NIpH ocBoeHHH mpodeccuit CIIO u cremmampHOCTEH
CIIO Texanueckoro npoguis npoecCHOHaTbHOI0 00pa3oBaHHUsI.

2

Paznen I. O6mas n
HeopraHuvecKasi XuMHs

62

Tema 1.1 OcHOBHBIEC TTOHSITHS K
3aKOHBI XUMHUH.

OK1,0K 3,0K>5,
OK 6, OK 7

Copneprxanne y4eOHOr0 MaTepuania

1 | OcHoBHBIE€ MOHATHS XHMHH.

BemectBo. ATtoMm. Monekyna. Xumuueckuil sneMeHT. AjsuioTponus. IIpocTele UM ClIOKHBIE BeELIECTBA.
KauecTBeHHBIE M KOJMYCCTBEHHBI COCTaB BEIISCTB. XUMHYECKHE 3HAKH U (GopMynbl. OTHOCHUTEIHHBIE
aTOMHAs ¥ MOJIEKYJIsipHas Macchl. KomdaecTBO BelecTBa.

2. | OcHOBHBIE 3aKOHbI XUMHH.

3aKoH COXpaHEHHsI MacChl BEIIECTB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB MOJIEKYJISIPHOM CTPYKTYpPHI. 3aKOH
ABorazipo u cieacTBus ux Hero. CtexuomMeTpus. 3aKOH COXPaHEHUS MACChl BELIECTB. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB MOJIEKYJIIPHOM CTPYKTYPHI. 3aKOH ABOTaIpO U CIEJICTBHUS U3 HETO.

3. | PacueTHble 3a1a4M HA HAXOXKJEHUE OTHOCUTEIHHON MOJIEKYJIIPHOW MacChl, OTIpe/IeIEHUE MAaCCOBOM JIOJH
XUMHUYECKHX DJIEMEHTOB B CJIO)KHOM BEIIIECTBE.

JlaGopaTopHble paboThI

[IpakTHueckue 3aHsITus

KoHTpoibpHbIE paboThI

CamocrosrensHas paboTa 00ydaromuxcs

PaboTta ¢ yueOHOU U CIIEIMAIBHOM JTUTePaTypOi, JICKTPOHHBIMY pecypcamu Internet mo HaMUCaHHUIO COOOIICHUI-
1.

CocraBieHue cIoBapsi TS PMHUHOB 10 pa3fen-14.

Tema 1.2. ITepuoaunueckuii
3aKOH H MIEPUOTUYCCKAs
cuctema J[.M. MenneneeBa u
CTPOEHHUE aToMa.

OK 1,0K 3,0K5,
OK 6.

Copepxanne yueOHOT0 MaTepraia

1 | Nepnognuecknii 3axon JI. U. Menneneena.

Otkpeitre JI. 1. MenneneeBsiM [lepnonuyeckoro 3akona. [lepnoguyeckuit 3akon B ¢opmymuposke /1. U.
Menneneesa.lleprognueckast  TabmuIa  XUMHYECKHX  DJIEMEHTOB rpagugeckoe  OTOOpa)keHHe
nepuoandeckoro 3akoHa. CTpykTypa TEpHOAMYECKON TaOnuibl: Tepuonbl (Majble M OOJIBIINE), TPYIIIBI
(rmaBHas u moboyHas).

2 | Crpoenue atoma u Iepuoanuecknii 3axon JI. U. Menneieesa.

AToM — ciokHas yactuna. Sapo (MpOTOHBI M HEHTPOHBI) M 3JEKTpoHHAS oOoiouka. M3oromsl. Ctpoenue
ANIEKTPOHHBIX 00omouek aromoB ull01 smemeHTOB Manmblx meprnogoB. OCOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX
000JI0YeK aTOMOB JIEMEHTOB OOJBIINX IEPHOAOB (IEPEXOAHBIX IeMeHTOB). [loHATHE 00 OpOHUTAIIX. §-, p- H
d-opOuTanu. DIIEKTpOHHBIE KOH(QHUIYpalMd aTOMOB XHMHYECKMX osjeMeHToB. CTpoeHne aroma W
nepuoanuecknii 3akon JI.M.MenneneeBa. CoBpeMeHHas hopmynupoBka Ileproamueckoro 3akoHa.

3 | 3uaucnue ITepuonnueckoro 3akoHa u [leproauueckoit cucrembl xuMudeckux anemeHToB 1. . Menneneena
JUIsl pa3BUTHS HAYKU U MOHUMAaHHSI XUMUYECKOM KapTUHBI MUPA.

JlaboparopHbie paboThI

HpaKTI/I‘{eCKI/Ie 3aHATHUA




KoHTponbHbBIE paboThI

CamocTosTenpHast padoTa 00ydJaronuxcs
[IpopaboTka KOHCIICKTA JCKIIHIA: COCTABJICHUE IUTAHA XapPAKTEPUCTUKU XUMHUYCCKOTO JIEMEHTA IO MOJIOKEHHIO €ro
B nepuoauueckoit cucreme JI.M.Menpeneesa.

Tema 1.3. CtpoeHue BemecTsa.

OK1,0K 3,0K>5,
OK 6, OK 7.

ConepkaHue yueOHOro MaTepuaia

1 | CTpoenue BemecTBa. Buabl XumMnueckoii cBs3H.

Honnass xummuyeckasi cBsi3b. KaTnonspl, uX oOpa3oBaHHE W3 aTOMOB B pe3yNbTaTe IMPOIECca OKHUCICHUS.
AHWOHBL, NX 00pa30BaHKE M3 aTOMOB B PE3yJIbTaTe MPOIecca BOCCTAHOBICHUS. VIOHHAS CBSI3b KaK CBSI3b MEXKITY
KaTHOHAMHM M aHHWOHAMH 3a CYET AJIEKTPOCTATUYECKOTO NpUTshKeHHs. Kiaccudukanus HOHOB: MO COCTaBy,
3HAKy 3apsa, HaJHYUIo

runpatHo o0onouku. HMoHHBIC KpucTaluMueckue pemieTkd. CBONCTBA BEIIECTB C HOHHBIM  THIIOM
KPUCTAITMUECKON PeLIeTKH.

KoBanenTHass xuMu4Yeckasi cBA3b. MexaHu3M 00pa30BaHUs KOBAJICHTHOW CBs3M (OOMEHHBIN U JIOHOPHO-
AKLENTOPHBIN). ODIEKTPOOTpULATENbHOCTh. KoBaleHTHbIE MNOJIApHAs M HemoJsipHas cBs3u. KpaTHocTh
KOBAJICHTHOM CBs3M. MOJNEKysIpHBIE W aTOMHBIC KpUCTaJuIndeckwe perietku. CBoicTBa BEIIECTB C
MOJICKYJISIPHBIMA H AaTOMHBIMHU KPUCTAJUIMICCKAMH PEIIeTKaMHU.

Meraainyeckass cBsfi3b. MeTauindeckas KpPHCTALIMYECKas pelIeTka M MeTaJUImdecKas XUMHUYECKas CBS3b.
dusnyeckne cBONCTBA METAJIOB.

2 | ArperaTHbie COCTOSIHHSI BEIlECTB U BOAOPOIHAS CBA3b.
TBepnoe, xxuaKoe 1 ra3000pa3HOe COCTOSHUS BemlecTB. [lepexo BelecTBa U3 OAHOTO arperaTHOTO COCTOSHUS
B Jipyroe. Bogopoanas cBsi3b.

3 | YUncrsle BemecTBa M cMecH. IloHaTHE O cMecu BemlecTB. |OMOreHHblE M reTeporeHnbie cMecH. CocTas
cMecel: 00beMHast U MaccoBasi JOJIM KOMIIOHEHTOB CMECH, MaccoBasi 10JIsl MPHUMECEH.

Jucnepcubie cucrembl. [lonsrtue o aucnepcHoil cucreme. [lucnepcHas ¢daza W JUCIEPCHOHHAs cpena.
Krnaccudukanus aucnepcHbix cucteM. [ToHATHE 0 KOJUIOMIHBIX CUCTEMAX.

JlabopaTopHbie paboTHI
O3HaKOMJICHHE CO CBOMCTBAMH JAUCIICPCHBIX CHCTEM.

HpaKTI/I‘{eCKI/IC 3aHATHA

KoHTponbHbIe paboThI

CamocrosrensHas paboTa 00ydaromuxcs
Pabora ¢ yuyeOHOMU M ClielMaIbHOM JIMTEepaTypo, SIeKTPOHHBIMHU pecypcaMu Internet o HanMcaHuO pedepara.

Tewma 1.4. Boga. PactBopbl.
Teopust SIEKTPOITUTHYECKOM
JICCOIHAIUH.

OK 1, OK 3, OK 5,
OK 6, OK 7

Copepxanne yaeOHOT0 MaTepuaia

1 | Boma. Pacteopbl. PacrBopenme. Bojga xak pactBopuTenb. PacTBopuMOCTh BemiecTB. HachimieHHbIE,
HEHACBIIIEHHbIE, MEPECHIIEHHbIE PAaCTBOPBI. 3aBUCUMOCTb PACTBOPHUMOCTH Ta30B, XKHUJIKOCTEH U TBEPIBIX
BEIIIECTB OT Pa3IMYHBIX (PaKTOPOB.

MaccoBast 107151 paCTBOPEHHOT'O BEIIECTBA.

2 | DAEKTPOIUTHYECKAS AMCCOMHAMS. DIEKTPOIHUTHI M HEIIEKTPOIUTHL DIEKTPOITUTHIECKAS IUCCOIHAIIHSL.
MexaHu3MBI IEKTPOIUTHYECKON TUCCOIUAIINN TSl BEUIECTB C PAa3IMIHBIMI TUIIAMH XUMHAYIECKOH CBS3H.
T'uapatupoBaHHbBIE M HETHIPATUPOBAHHBIE HOHBL. CTEEeHb 3MEKTPOIUTHIECKON arcconuanui. CHIbHBIE U
ciabple 31eKTPoIUTEl. OCHOBHBIE TOI0KEHHUS TEOPUH IEKTPOIUTHIECKOH auccormanui. KucmoTsl,
OCHOBAHUSI M COJIM KaK JIEKTPOJIMTEL.

JlaGopatopHbie paboThI

IIpakTrueckue 3aHATUS
IIpuroroBiieHHE PAaCTBOPOB 3aJIaHHON KOHIICHTPAIIHH

KonTtposbHbIe paboTh




CamocTosTenpHast padoTa 00ydJaronuxcs
IIpopaboTka KOHCIIEKTA JICKIIHIA: COCTABICHUE OTIOPHOTO KOHCIIEKTA -2 .
BrImosHeHUE ToMalHe KOHTPOJIBHOH padoThl — 24.

Tema 1.5. Kinaccuduxarms
HEOPTaHWUYECKUX COSTMHECHUN U
HX CBOMCTBaA

OK1,0K 3, 0K>5,
OK 6, OK 7.

CoaepkaHue yueOHOro MaTepuaia

1 | Knaccudukanus HeopraHM4eCKUX coeAMHeHHIl.

Kucnorel m ux cBoiicTBa. KHCIOTBI Kak 3JIEKTPOJUTHI, MX KJIACCU(PHUKALUSA IO Pa3JIMUHBIM IPHU3HAKAM.
XUMHYECKHE CBOMCTBA KHCIOT B CBETE€ TEOPUH DJIEKTPOJIMTHYECKOW nauccoumanud. OcoOeHHOCTH
B3aUMOJICHCTBUSI KOHIIGHTPUPOBAHHOW CEPHOM M a30THOM KHCIOT ¢ MeraulamMu. OCHOBHBIE CIIOCOOBI
MOJy4EeHHUs KUCIIOTHI.

OcHoBanusi u ux cBoiicTBa. OCHOBaHMS KaK 3JIEKTPOJIUTHI, UX KIacCH(UKAIMS MO PAa3IHMYHBIM IPHU3HAKAM.
XUMHUYECKUE CBONCTBA OCHOBAHUHW B CBETE TEOPUHU JJEKTPOJIUTUUECKOW aucconuauuu. PasnoxeHue
HEpacTBOPHUMBIX B BOe OCHOBaHMI. OCHOBHBIE CIIOCOOBI TOJTyYESHHUS] OCHOBAHHH.

Oxcuasl 1 ux cpoiictBa. ConeoOpasyromue u HecoseoOpasyomue okcuabl. OCHOBHBIE, aM(OTEpHBIE U
KHCIJIOTHBIE OKCHJBI. 3aBUCHMOCTh XapaKTepa OKCHAA OT CTETNEHH OKUCICHHS OOpa3yloIIero ero MeTasia.
XUMHYeCKHe CBOHCTBA OKCHOB. [TosrydeHne OKCHI0B.

2 | Coau u ux cBoiicrea. Conu Kak 51eKTposuThl. COIM CPEHHUE, KUCIbIE U OCHOBHBIE.
XMMHYECKUE CBOMCTBA COJIEH B CBETE TEOPUH AIIEKTPOIUTHIECKOH aucconuany. CnocoObl NOy4eHUs Coel.
I'mapoJius coJieid.

JlabopaTopHbie pabOTHI
CaBoiicTBa KHCJIOT ¥ OCHOBAHMH.
HcnbiTanue pacTBOPOB KHCIOT WHAMKATOpam M. B3auMmoleHCTBUE KUCIOT ¢ MeTajlaMd, OKCHIAMU METaJJIOB, C
OCHOBaHUAMHU U ¢ coyisiMU.CBoMcTBa 1ienoyell. McnbiTanue pacTBOpOB Liesouel HHAUKatopamu. B3aumoneicreue
mienoveii ¢ cosiMu. PasnokeHne HepaCTBOPUMBIX OCHOBAHHIA.
CaoiicTBa coJieil. 'mapoJsns cosei.
BzaumoneicTBue coseil ¢ MeTaiiaMu, Ipyr ¢ ApyroM. I'naponus cosned pa3inuyHoro TUIA.

IIpakTrueckue 3aHsITUS

KonTtpoapHEIe paboTh

CamocrostenbHast paboTa 00ydJaromxcst
[IpopaboTka KOHCHEKTa JEKLMH: COCTABICHHE CXEM TI'€HETHYECKHX CBSI3€H MEXIy OCHOBHBIMH KJAacCaMu
HEOPraHUYECKUX COCAMHEHUH -14.
Pabora ¢ y4eOHOIl M crenuanbHOW JUTEPaTypOi, 3JEKTPOHHBIMH pecypcaMu Internet 1o HanMcaHUIO
pedepata - 24.

Tema 1.6. Xumuueckue
peaximu

OK 1,0K 3,0K>5,
OK 6, 0K 7

Conepxanne yueOHOTO MaTepuaa

1 | Knaccnpuxauusi xumMuueckux peakuuil. Peakiuu coelMHEHHs, Pa3lIOKEHUs, 3aMeIleHHs, OOMeHa.
Karanutnueckue peakiuu. OOpaTuMble M HeOOpaTHMble peaknHH. | OMOTEHHBIE M T'€TePOTeHHBIE PEaKIUU.
OK30TepMHUYECKHE U SHIOTEPMUUECKHE peakuuy. TermioBoi 3 PeKT XuMHUIecKHX peakiui. TepMoxuMuueckne
YpaBHEHHS.

OKHCIUTEIBHO-BOCCTAHOBUTE/ILHbIEe peakuuu. CreneHb OkHcIeHHA. OKHCIUTENh W BOCCTAaHOBJICHHE.
Boccranosurens u okucieHne. MeToJ 3JIEKTPOHHOTO OajaHca Ui COCTAaBIICHUS! YPAaBHEHUH OKHCIUTEIBHO-
BOCCTAHOBHTEJIFHBIX PEAKIIHH.

2 | CkopocTh XMMHYECKMX peakmuii. [ToHATHE O CKOPOCTH XMMHYECKMX PEaKLHil. 3aBUCMMOCTh CKOPOCTH
XUMHYECKHX PEeaKnuil OT passinuHbIX (DAKTOPOB: MPHUPOJbI PEArHPYIOIIMX BEIIECTB, MX KOHIECHTpAIWH,
TEeMIIepaTyphbl, TOBEPXHOCTH CONPUKOCHOBEHHS U UCIIOJIb30BaHHs KATAIN3aTOPOB.

OopaTuMocTh XUMHUUYeCKHX peaknuii. OOpaTuMble U HEOOpPATUMBIE pEaKIUU. XUMHUYECKOE PaBHOBECHE H
CIIOCOOBI €T0 CMEIECHHS.

JlaGopatopHbie paboThI
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Peaxiuu, naymue ¢ 00pa3oBaHHEM OcajKa, Ta3a WIH BOJBL.
3aBHCHMOCTh CKOPOCTH XMMHUYECKHUX PEAKIMH OT pa3IHIHBIX (PaKTOPOB.

IIpakTHyeckue 3aHATHS

KonTposbHbIe paboThI

CamocrostenbHast paboTa 00y4aromuxcs 2
Pabora ¢ y4. U crell. JIUTepaTypoi, 3JICKTPOHHBIMH pecypcamu Internet mo HanucaHuio pedepara-24.
CoaepkaHue yueOHOro MaTepuaia 4
Tema 1.7.Metanubt u Metaniabl. OcoOCHHOCTH CTPOSHHS aTOMOB M KpUCTAaILUIOB. du3nudeckue cBoiicTBa MetaimioB. Kinaccugukarms
HEMCTaJIIBL. METAJUIOB II0 Pa3IHYHBIM IIPU3HAKaM. XUMHUIECKUE CBOMCTBA METAILIOB. DJIEKTPOXAMHUYECCKHI Pl allpsKEHHI
OK 1, 0K 3, OK 5, MetaiuioB. Meramtorepmust.  OOmume  cmocoObl  momydeHnss MeTawioB. [IoHATHE O MeTaIyprud.
OK 6, OK 7. ITupomeTamnyprus, THAPOMETAJUTYPIHsl U 3JIeKTpoMeTalTyprusi. CriiaBsl UepHbIE U IBETHBIE.
2 | Hemeramabl. OCOGEHHOCTH CTPOEHHs aTOMOB. HeMeTaibl — IIPOCTHIE BEIIECTBA. 3aBUCHMMOCTh CBOMCTE
TaJIOTEHOB OT MX IOJIOKEHHSA B MepHoAHYecKoi cucteme. OKHUCIMTENbHBIE U BOCCTAaHOBHUTEIbHBIE CBOWCTBA
HEMETaJJIOB B 3aBUCUMOCTH OT UX IOJ0XKEHHUS B PSAAY IEKTPOOTPULIATEIHHOCTH.
JlaGopatopHbie paboThI -
[IpakTuueckue 3aHATHS 4
[Monyuenue, coOupaHue U pacrio3HaBaHUE I'a30B.
Pemenne SKCIepruMEHTaIBHBIX 33/1a4.
KoHTponbHEIE paboThI -
CamocrosTenbHast padoTa 00ydaromuxcst 2
PaGora ¢ y4eOHOM M cHenMambHOM JUTEPaTypodl W HIEKTPOHHBIMH pecypcamMu Internet Mo HamMCaHHUIO
pedepara.-24.
Paznen II. Oprannyeckast 44
XHMUSI
CojeprkaHne y4eOHOr0 MaTepuana
Tema 2.1. OcHOBHBIE TIOHATHS IIpenmer opranmyeckoii xumuu. [IpupoHble, HCKYCCTBEHHbBIE M CHHTETUYECKHE OPraHHYECKHE BEIIECTBA. 4
OPTaHUYECKOW XUMHHU U TEOPHSI CpaBHEHHE OPraHMYECKHX BEIIECTB C HEOPTaHWMYECKUMH. BaseHTHOCTh. XMMHUECKOEe CTPOEHHE KaK MOPSIO0K
CTPOCHHMSI OPTaHUYECKUX COEIMHEHUS aTOMOB B MOJIEKYJIBI 110 BaJICHTHOCTH.
COEJIMHEHUI Teopusi cTpoeHusi opraHuveckux coeanHenuii A. M. BytiepoBa. OCHOBHbIE TIOJOXKEHHUS TEOPUU
XMMHUYECKOTO cTpoeHus. M3omepust n m3omepsl. XuMuueckue (GopMyIIbl B MOJICIH MOJIEKYJ B OPraHMYECKOH
OK 6, OK'7 2 | Knaccndukanusi opraHudecKux BemecTs. Kiaccu(ukaius BEIECTB 10 CTPOEHHIO YIJIEPOIHOTO CKENeTa U
HaJIM4XI0 QYyHKIMOHAIBHEIX Tpymil. ['omosnoru u romonorus. Hauana somenknarypst [UPAC.
Knaccupuxanus peakumii B opranumyeckoil xumuu. Peaknmmm mnpucoenuHeHns (THAPHPOBAHUS,
TaJIOTCHUPOBAHUS, THIPOTAJOTCHUPOBAHMS, THApaTanuu). Peakiuu OTIIEIUIeHUs  (JeTUAPHPOBAHUS,
JIETUAPOTAIOTCHUPOBAHUS, eruaparaiun). Peaknnu 3ameniennst. Peakiinm n3oMepH3alii.
JlabopaTopHbie paboTHI -
[IpakTryeckue 3aHATUS -
KoHTponbHbBIE paboTh -
CamocrosTenbHas paboTa 00ydaromuxcs 1
CocTtaBneHue c1oBapsi TEPMUHOB 1O pasjeny -1u.
Copepxanne yaeOHOT0 MaTepuaia
Tema 2.2. YraeBogopoasl U UX AJIKkaHBI. AJNKaHbI: TOMOJIOTHYECKUH s, U30MEpHs U HOMEHKIJIATypa alKaHOB. XUMHUECKUE CBOMCTBa 8

IMPUPOJAHBIC HICTOYHHUKH

aNKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMCEIlICHHE, Pa3JIOKCHUE, ICTHAPUPOBaHKE. [[pUMEHEHNE alKaHOB Ha
OCHOBE CBOMCTB.

2. | HenpenejbHble yIiIeBOAOPOIbL.
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OK 1,0K 3,0K>5,
OK 6

AJnkeHbl. OTWIECH, €ro NOJNydYeHHWe (NeTMAPHPOBAaHMEM OTaHa, JCMOJIMMEpHU3alMeil ITOJNAITUIICHA).
T'oMonoruueckuil psa, u3oMepus, HOMEHKIATypa alKeHOB. XUMHUECKHE CBOMCTBAa HTWUIEHA: TOPEHUE,
KaueCTBEHHbIE peakuuu (oOecuBeuynBaHWEe OPOMHOM BOABI M PacTBOpa NEpMaHTaHaTa Kaius), THApaTarus,
nonuMepusanus. IlpuMeHeHue 3THIeHaHa OCHOBE CBOUCTB.

Juenbl n kaydykn. IloHsTHe 0 IueHax Kak YIJIEBOJOpOJAaX C ABYMsS ABOMHBIMU CBA3sIMH. CoNpspKEeHHBIE
JMCeHBI. XUMIYeCcKUe CBoiicTBa OyTamuena- 1,3 u m3omnpeHa: odecuBednBaHre OPOMHON BOJIBI M IIOJIMMEPU3AITIS
B Kay4dyku. HaTypanbHbIil U CUHTETHYECKUE KayuyKu. Pe3una.

AaxuHbl. ArermineH. XWMHYECKHE CBOMCTBA aleTHIIEHAa: TOpEeHHe, OOecIBEYMBAaHWE OPOMHOW BOJIBI,
MIPUCOEANHEHUH XJIOPOBOIOPOAA U Tuaparauus. IlpuMeHeHue aneTuieHa Ha OCHOBE CBOMCTB. MexkiaccoBas
M30MEpHsl C allKaINCHAMH.

3. | Apenbl. Benson. Xumuuyeckde cBOHCTBA OeH30/1a: TOPEHHE, pPEaKLMM 3aMelleHHs (raJoreHUpOBaHUE,
HutpoBanue). [Ipumenenne GeH3o0Jia Ha OCHOBE CBOMCTB.
4. | Ipupoanbie HCTOYHAKH YIJIEBOA0POA0B. [IpUpoHbIii Ta3: coCcTaB, IPUMEHEHHE B KAUYECTBE TOMLIMBA.

Hedtb. CocTaB u nepepadotka Hedtu. [leperonka Hedhtn. HedrenpoayKkThl.

JlabopatopHble pabOTHI

IIpakTrueckue 3aHsITUS

KoHTposnbHbIe paboThI

CamocrosTenpHas paboTa 00ydJaromuxcs

Pemmenne 3aa4 n ynpaxHeHHH 10 COCTABICHUIO (OPMYIT aIKaHOB — 1 4.

Pemenue pacu€THeIX 3a1a4- 24.

Pabota ¢ yueOHOI 1 crienuaIbHON TUTEPaTYPOH, JIEKTPOHHBIME pecypcaMu Internet mo Hanmcanuoo pedeparta - 24.

2.3. Kucnopoacoaepxariue
OpTaHUYECKUE COCTUHCHHUS

OK 1,0K 3,0K}5,
OK 6, 0K 7

Conepxanne yueOHOTO MaTepHuaia

1

Cnuptel [lomydenue staHona Opo’KeHHEM TJIOKO3bI M TMApaTanyeil dTWieHa. | MIpoKCHibHAs TpyIa Kak
¢ynkponanpHas. [loHATHE O TpeNeNbHBIX OJHOATOMHBIX CIUPTax. XHMHYECKHE CBOICTBA 3TaHOJA!
B3aUMO/ICIiCTBHE C HaTprueM, 00pa30BaHKe MPOCTHIX U CIOXKHBIX 3(pupoB, okucieHue B anpaerun. [Ipumenenne
JTaHOJIA Ha OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 NOCIEACTBUSA Al OPraHU3Ma 4eI0BeKa U MpeyNnpekIcHuE.
I'munepun kak nmpencTaBUTENIb MHOTOATOMHBIX CIHUPTOB. KauecTBEeHHas peakuus Ha MHOTOATOMHBIE CIHPTHI.
IIpumeneHue rimuepuHa.

®enon. dusnueckue ¥ XUMHUUYECKUE CBOWCTBa (eHosa. B3aumHOe BiusHHE aTOMOB B MoJjeKkyile (eHona:
B3aMMO/ICHCTBHE C THIPOKCHIOM HaTpUs M a30THOM KuciaoToH. IlpumeHenune eHosia Ha OCHOBE CBOWCTB.

Aabaernapl. [lonstie 00 anmbiaermpax. AnpJerujgHas rpynna kak QyHkupoHanbHas.dopmanblerun U ero
CBOICTBA: OKHCIIEHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBJIEHHE B COOTBETCTBYIOIMHA criupT. [lomydeHue
aNbJETHI0B OKUCIEHHEM COOTBETCTBYIOIINX CHUPTOB. IIpuMenenune popmanbaernaa Ha OCHOBE €0 CBOWCTB.
KapoOonoBbie kucaorel. [lorarne o xkapOoHOBBIX Kuciorax. KapOokcuibHas rpynma Kak (QyHKIMOHAIBHAS.
T'omonoruyecknuii psii MpeAETbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHCIOT. [loiydeHne KapOOHOBBIX KHCIIOT
OKHCJICHHEM albJETH0B. XUMHYECKHE CBOMCTBA YKCYCHOM KHCIOTHI: OOIIME CBOWCTBA ¢ MHHEPaJIbHBIMU
KUCJIOTaMH M peakuus srepudukanyy. [IpuMeHeHne yKCyCHOM KUCIIOTH Ha OCHOBE CBOMCTB. Bricuine kupHbIe
KHCJIOTBIHA TPUMEpPE NAIbMUTHHOBOM U CTEapUHOBOM.

Caoxusblie 3¢upbl 1 xKApbL [loydeHne CIOXHBIX dPUPOB peakiued dtepuduranuu. CIoKHBIE dPUPHI B
NpUpoJe, UX 3Ha4YeHHe. [I[pUMEHEHUE CIOXKHBIX 3(UPOB Ha OCHOBE CBOWCTB. JKHpPBI Kak CIOXKHBIC (HUPHIL.
Knaccudukarnus xupoB. XWUMHYECKHE CBOHCTBA JKHPOB: THAPOIW3 W THAPHPOBAHUE >KAIKUX IKUPOB.
TIpumenenue >xMpoOB Ha OCHOBE CBOMCTB. MbLia.

YraeBoabl. YTiieBoabl, UX KIacCUPHUKAIU: MOHOcaXapuasl (TIOK03a, (PYKTO3a), TUcaxapuabl (caxaposa) u
monmcaxapuabl  (KpaxMana MW IeJUIono3a). [JIoko3a — BEHmECTBO C  JBOMCTBEHHOW (yHKIMEH —
ANBJETHAOCTHPT. XUMHUYECKHE CBOWCTBA TIIIOKO3BI: OKHCICHHE B TNIFOKOHOBYIO KHCIJIOTY, BOCCTAHOBJICHHE B
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copburt, crimpTroBoe OposkeHue. [IpuMeHEHHE TIIOKO3Bl HA OCHOBE CBOMCTB. 3HAYCHHE YTJIEBOJOB B JKHUBOM
NpUpOEe U JKU3HM uyeJjoBeka. I[loHATHE O peaknusax TMOJMKOHACHCAUMU W THAPOJIM3a Ha MpUMEpe
B3aMMOIIPEBPALICHHI: TIIIOK03a <> MOJUCAXapHI.

JlabopaTopubie pabOTHI 2
XHUMHUYECKUE CBOMCTBA CIUPTOB U YKCYCHOM KHCIIOTBHI.
CBoiicTBa )XHPOB U yTIeBO0B. ([oKa3aTenbCcTBO HENMPEAETHHOTO XapaKTepa )KAIKOTO KHPa.
B3aumoielicTBHE TITIOKO36I M caxaposbl ¢ ruapokcuaoM meau (I1). KagecTBeHHas peakius Ha KpaxMall.)
[IpakTudeckue 3aHITH N
KoHTposbHbIe paboThI -
CamocrosrenbHas paboTa 00ydJaromuxcs 4
CocraBicHue TaOIUYHON KIacCU(UKAIIUA OPTaHUICCKUX COCTUHEHUI — 24.
Pabota ¢ yueOHOU U ClieIMaIbHOMN JTUTEPATypOii U 3JCKTPOHHBIMU pecypcamu Internet mo moarotoBke pedepara 24.
2..4. AsoTcozepsKaliue Copepxanue yaeOHOro MaTepuaa 4
OpTaHUYECKUE COENMHEHHS. I | Amunbl Ionstue 06 amunax. AnupaTHueckue aMUHBI, UX Kiaccu(UKalUs U HOMEHKIATypa. AHMIMH Kak
Ionumepsl OpraHuYeckoe ocHoBaHHe. [lomydeHne aHIITNHA U3 HUTPoOeH301a. [IpuMeHeHne aHnIHA Ha OCHOBE CBOMCTB.
AMHWHOKHUCIOTBL. AMHHOKHCIOTHI Kak aM@oTepHble AW(QYHKIHOHAJIHHBIC OPTaHUYECKHAE COCIMHCHUS.
.OK 1, 0K 3,0K 4, OK 5, XuMHUUECKHe CBOHCTBA aMUHOKHCIIOT: B3aUMOJCHCTBUE C IIEII0YaMH, KHCIOTaMH H JPYT ¢ APYroM (peakiust
OK 6, 0K7 nonuKoHAeHcarmn). [lenTrmHas cBa3b U nonunenTuasl. [I[ppuMeHeHne aMIHOKHCIIOT HAa OCHOBE CBOHCTB.
2 | Benkn. IlepsuuHas, BTOpUYHAS, TPETHUHAs CTPYKTYyphl OelkoB. XUMHYECKHE CBOMCTBA OGENKOB: rOpeHue,
JICHATypaIys, TUAPOIN3, IBETHBIC peakiu. bruonormueckie QyHKIANA OSITKOB.
Monumepst. benku u noaucaxapuabl Kak OHOIONUMEPHI.
IInacrmacesnl. [lonyuenne moauMepoB peakiyell MOMUMEpHU3alii U MOJIMKOHACHCAUH. TepMOIIaCTUYHBIE U
TepMOpeakTHBHbIE ITacTMacchl. IIpeacraBuTenu miactmace.
BosoxHa, ux kiaaccupukamms. Iomyyenne BoaokoH. OTenbHbIE PEACTABUTEIN XUMHUECKUX BOJIOKOH.
JlabopaTopHbie paboTHI 2
W3ydenne cBOWCTB OENKOB
IIpakTudeckue 3aHATHUS 2
Perrenue skcriepuMeHTa bHBIX 33724 Ha UACHTH(DUKAIINIO OPraHUUECKUX COCAMHCHUIA.
Pacrnio3HaBaHue IIacTMAcC ¥ BOJIOKOH.
KonTtponsHEIe paboTh -
CamocrosrenbHas paboTa 00yJaromuxcs 2
BrInonHeHHe JoMaIHei KOHTPOJIBHON paboThl — 2 4.
Hrorosoe 3ansitue. AuddepenunpoBanublii 3a4éT 2
Koncynabranumn 10
Bcero: 117

i XapakTepUCTHKH YPOBHS OCBOCHUS yUeOHOro MaTepHaja UCIIONIB3YIOTCA CIIEAYIOIne 0003HAUCHHUS:

1 — 03HaKOMUTENBHBIH (Y3HAaBaHHE PaHEee N3yUYCHHBIX OOBEKTOB, CBOHCTB);

2 — penpoAYKTHUBHBIN (BBIOJIHEHUE JIEATENIEHOCTH IO 00pas3Ily, MHCTPYKIIMH WIIH TIOJT PyKOBOJCTBOM);

3 — IPOAYKTUBHBIN (TIJIAHUPOBAHUE U CAMOCTOSITEIBHOE BHIMOJIHEHNE JIESTETILHOCTH, PEILICHHE MPOOJIEMHBIX 3a/1a4).
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XAPAKTEPUCTHUKA OCHOBHbBIX BUJIOB YYEBHOM

AEATEJBHOCTU CTYAEHTOB

Copnep:xxanue o0y4eHHs

XapakTepuCcTHKAa OCHOBHBIX BH/IOB /1eSITEJIbHOCTH CTY/IEHTOB (Ha YPOBHe
y4eOHBIX JIeii CTBHIi)

Baskneiinmue
XHMHUYEeCKHeE MOHSATHS

YMeHue 1aBaThb OIpEAEICHUE U ONEPUPOBATh  CIEAYIOLIUMU
XUMHYECKUMHU MOHSATHSIMHU: BEIIECTBO, XUMHUUECKHUM 3JI€MEHT, aTOM,
MOJIEKYJla, OTHOCUTEJIbHBIE aTOMHAsi U MOJIEKYJISIpHAsi MaccChbl, UOH,
aJIOTPOIIHS, U30TOIIbI, XUMHUYECKast CBSI3b,
AJEKTPOOTPHULATEIBHOCTD, BAJIGHTHOCTD, CTEIIEHb OKHMCIIEHUS, MOJIb,
MOJIIpHAasi Macca, MOJSpPHBIH 00BbeM Ta3000pa3HbIX BEIIECTB,
BELIECTBA  MOJIEKYJSIPHOIO M HEMOJIEKYJSIPHOTO  CTPOEHHS,
pacTBOpBL, DBJEKTPOJIUT U  HEIJIEKTPOIUT, DIEKTPOIUTHUECKAS
JUCCOLMAIMs, OKHUCIUTENb M BOCCTAHOBUTEIb, OKUCIEHHE U
BOCCTAaHOBJICHHE,  TEIUIOBOM  3(pdeKT  peakuuu, CKOpPOCTb
XUMHYECKOM  peaklMM, Karajiu3, XHMHUYECKOE paBHOBECHE,
YIJACpOAHBI  CKeJeT, (yHKIMOHANbHAas TpyMna, H30Mepus,
TOMOJIOTHSI

OcHoOBHBIE 3AKOHBI
XMMHUHU

@opMynupoOBaHHE 3aKOHOB COXPaHEHHMs MacCchl BEIIECTB U
MOCTOSTHCTBA ~ COCTaBa  BEHIECTB.  YCTAaHOBKAa  MPUYUHHO-
CIIEICTBEHHOW CBSI3U MEXIy COJCpKAHUEM OJTHX 3aKOHOB U
HalMCaHUEeM XHUMHUYEeCKUX (opMyal U ypaBHEHUH. YcTaHOBKa
SBOJIIOIIMOHHOW  CYIIHOCTH MEHJENEeEeBCKOM U  COBPEMEHHOMN
dbopmynupoBok mepuoandeckoro 3akona JI. W. Menpaeneena.
OObsicHeHHe (U3MYECKOTO0 CMBICIIa CHUMBOJIMKHA TIEPUOIUYCCKON
Tabnuipl xumudeckux anementoB J[. M. MenzgeneeBa (HOMepoB
3JIEMEHTA, IepUOo/Ia, TPYIIIbl) U YCTAHOBKA MPUYHMHHO-CIIEICTBEHHOM
CBA3M MCXKIAY CTPOCHHEM aToMa U 3aKOHOMCPHOCTAMHU HW3MCHCHUA
CBOKMCTB 2JIEMEHTOB M OOpa30BaHHBIX MMH BELIECTB B IMEPHOJAX H
rpyImax.

XapakTepucTuka >JIEMEHTOB MalbIX M OOJBIIMX MEPHOJOB MO X
nojoxxeHuto B Ilepuoanueckoii cucreme /. . Mennaeneena

OcHoBHBIC TEOpHUHT
XHUMHUHU

YcraHoBKa 3aBHCHMMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT
CTpOGHI/ISI aTOMOB O6p213y}OHII/IX X XUMHUYCCKHUX DIJICMCHTOB.
XapakTepuCTUKAa BAKHEHMIIUX THUNOB XUMHUYECKUX CBA3CH U
OTHOCUTCIBbHOCTHU 3TOI\/'I TUITIOJIOTHUN. O6”I>5[CHGHI/IG 3aBUCUMOCTH
CBOWCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS KPUCTALINYECKUX
pemerok.  POpMYJIMPOBKA  OCHOBHBIX  TOJIOKEHHH  TEOpUU
AJIEKTPOJIUTUYECKON JUCCOLUALMU U XAPAKTEPUCTHUKA B CBETE ITOMU
TGOpI/II/I CBOﬁCTB OCHOBHBIX KJIACCOB H€0pFaHI/I‘ISCKI/IX COGI[PIHGHI/Iﬁ.
DopMyJIMPOBKA OCHOBHBIX IIOJIOXKEHUW TEOPUM XHUMHUYECKOIO
CTpOGHI/ISI OpFaHI/I‘IGCKI/IX COGI[I/IHCHI/II\/'I nu XapaKTepI/ICTI/IKa B CBECTC
9TOM  TEOPHUM  CBOMCTB OCHOBHBIX  KJIAaCCOB  OpPraHUYECKHUX
COCTUHEHUN

Ba:kHeiilne BelecTBa
H MaTepl/la.Hl)l

XapakTepucTuKa COCTaBa, CTPOCHMs, CBOWCTB, IIOJIY4YEHUS U
npuMeHeHus BaxkHenmmx meramioB (IA u II A rpynmn, amoMuHus,
&Kene3a, a B ECTECTBEHHO-HAyyHOM Npoduie U HEKOTOpHIX d-
AJIEMEHTOB) M UX CO€TUHEHMI. XapaKTepUCTHKa COCTaBa, CTPOCHUS,
CBOWCTB, MOJIy4Y€HHUsS] U MPpUMEHeHHs BakHelnx HemertayioB (VIII
A, VIIA, VIA rpynm, a Ttakke azora u ¢ocdopa, yriepoma u
KPEMHHMS, BOJOPOJa) U UX COEAMHEHUH. XapaKTepucTHKa COCTaBa,
CTPOEHHSI, CBOMCTB, OJIy4EHHS U IPUMEHEHNS BaXKHEHIINX KJIACCOB
YIJIEBOAOPOAOB  (AIKAHOB, IMKJIOAJIKAHOB, AaJKEHOB, aJIKMHOB,
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apeHOB) M UX HauOOJIee 3HAYUMBIX B HAPOTHOXO3SIHUCTBEHHOM ILIAaHE
NpeacTaBuUTENeH. AHAJIOTUYHASs ~ XApAKTEPUCTHKA  Ba)KHEWUIIHMX
NPEACTABUTENECH JPYIMX KIACCOB OPraHMYECKUX COCIMHECHMM:
METaHOJIa U 3TaHOJIa, CJIOXKHBIX 3(UPOB, )KUPOB, MBLI, albJIETHI0B
(popmanbrernioB u  aneranbAerHaa), KETOHOB  (ameroHa),
KapOOHOBBIX KHUCJIOT (YKCYCHOM KHCJIOTBHI, JJs €CTECTBEHHO-
HAy4YHOTO TPOMUIS MPENCTABUTENCH JPYTrUX KJIAcCOB KHUCIIOT),
MOHOCaXapHuJI0B (TIIrOKO03H61), JMCaxapuioB (caxapo3ssi),
MOJINCAXApUAOB (KpaxMmasa U LEJUII0JI03bl), aHWINHA, aMUHOKHCIIOT,
OENKOB, HCKYCCTBEHHBIX U CHHTETHYECKMX BOJIOKOH, Kay4yKOB,
IJ1acTMacc

XUMHYECKHH SI3BIK U
CHMBOJINKA

Hcnonb3oBanue B y4eOHON W MpodecCHOHANbHON AeATeIbHOCTH
XUMHYECKUX TEPMUHOB M CHUMBOJMKM. Ha3BaHue U3y4YEHHBIX
BEILIECTB IO TPUBUAJIBHON WM MEXIYHAapOJHOM HOMEHKIATYpe U
OTPAXKEHUE COCTaBa ATUX COCIUHEHUN C MOMOIIBK) XHUMHUYECKHX
dbopmyn. OTpakeHHE XUMHUYECKUX TMPOIECCOB C TOMOIIbIO
YpPaBHEHUN XMMHUYECKUX PEaKIMi

XuMHu4ecKue peakunu

OOBsicHEHHE CYIIHOCTH XMMMYecKHX InpoueccoB. Knaccudukanums
XUMHAYECKHX PEAKIUH MO Pa3IMYHbIM MPU3HAKAM: YHUCITY M COCTaBY
IPOIYKTOB U PEareHToB, TEIUIOBOMY 3 (EKTy, HallpaBiIeHuIo, dase,
HUIMYAIO ~ KaTajlu3aTropa, W3MEHEHHWIO CTENeHEeW  OKHCICHHS
3JIEMEHTOB, 00Pa3yOIINX BEIIECTBA. Y CTAHOBKA MPU3HAKOB OOLIETO
U Pa3IUYHOTO B THUIIOJOTHH PEAKIMA JUII HEOPraHWYeCKOH W
oprannyeckoil xumuu. Kiaccuuimkanus BemecTB U MpoIeccoB ¢
TOYKH  3pEHHS  OKHUCIeHUs-BoccTaHoBieHUs.  CocramieHue
YpaBHEHHH pEaKkuuil C IMOMOINBI0 METOJA DJIEKTPOHHOrO OanaHca.
OObscCHEHHE 3aBUCUMOCTU CKOPOCTH XHUMUYECKOW pEaKkUUu U
M0JI0KEHHSI XMMHUYECKOTO PaBHOBECHUSI OT Pa3JIMUHBIX (DaKTOPOB

XuMuuyecKkuu BrinosiHeHNE XMMHYECKOTO SKCIIEPUMEHTA B MTOJTHOM COOTBETCTBUU

JKCIIEPUMEHT ¢ mpaBuiamu Oe3omacHocTH. Habmionenue, ukcanus U onvucaHue
pe3yJIbTATOB MPOBEJICHHOTO YKCIEPUMEHTA

Xumuueckas [IpoBeneHue caMOCTOSATENBHOTO MOMCKA XUMHUECKON HMH(pOpMaluu

uHopmanus C HCIIOJB30BAHUEM PA3UYHBIX MCTOYHUKOB (HAYYHO-TIOMYJISIPHBIX

U3JIaHUH, KOMIBIOTEpHBIX 0a3 HaHHBIX, pecypcoB MHTepHera).
Hcnonb30BaHne KOMIBIOTEPHBIX TEXHOJOTMM [Uisi 00paboTkKu u
nepefayl XMMHUYECKOM HHGpoOpMalMM M €€ TpPEeACTaBICHUS B
pa3anuHbIX hopMax

Pacuetnl o

YcraHoBKa 3aBUCHMOCTH MCKOY Ka4yeCTBEHHOMN M KOJHWYECTBEHHOMH

XUMHYECKHUM CTOPOHAMU XHMHYECKUX OOBEKTOB M TMpoleccoB. PemieHue
(phopmysiam u pacyeTHBIX 3a/1a4 [0 XUMHUYECKUM (POopMyJiaM U ypaBHEHHIM
YPABHEHHUSAM

IIpoduabHoe u OOpsicHeHHEe XMMUYECKHX SBJICHUH, MPOUCXOAAIINX B IPHUPOJIE,
npogeccuoHaIbLHO ObITY U Ha pou3BoAcTBe. OmpeeseHre BO3MOKHOCTEN MPOTeKaHUs

SHAYMMO€ COACPIKaHUEe

XMMHAYECKUX MpPEBpallleHUid B pa3iuyHbIX ycinoBusx. CoOmroneHue
MpaBWJI SKOJOTMYECKH TIPaMOTHOIO TOBEACHHUS B OKpYKarolen
cpene. OueHka BIMSHHMS XUMHUYECKOTO 3arps3HEHMsI OKpY Karollen
Cpeapl Ha OpraHU3M uYeloBeKa U Jpyrue >KUBbIE OPIraHU3MBIL.
Cobnronenue mpaBui 0e30MacHOro oOpallleHUs] C TOPIOYMMH U
TOKCUYHBIMU  BEUIECTBAMH, JIaOOpPaTOpPHBIM  0OOPYJIOBaHHEM.
IlonroToBka pacTBOpOB 3aJaHHOM KOHIEHTpalMW B OBITY W Ha
npousBojicTBe. Kputudeckas oreHka TOCTOBEPHOCTH XUMHUYECKOU
uH(pOpMalMH, OCTyNaloNEel U3 pa3HbIX HCTOYHUKOB
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3. YCJOBMUS PEAJIM3AIIMY YYEBHOM JUCIUIIJINHBI
3.1. TpeGoBanuss K MHUHMUMAJIbHOMY  MATEPHAJbHO-TEXHHUYECKOMY
o0ecneyeHmn 1o

Peanuzanus yueOHOM AUCUUIUIMHBI TpeOyeT HAIWYHUS y4eOHOro KaOuHeTa
1a00paTOpUU XUMHUH.

[Mnakatet mo xumuu, Beckl Jnaboparopubie BIIP 200-2km1, Bech
nabopatopubeie BJIT 510, razoananuzatop “HOnus-2», KOMIUIEKT J1a00paTOpHBINA
«ITuenka-¥Y/xum», KomIuiekT mpabopatopubiii «lluenka-Hy», K®K-3, nHabopsl
XUMUYECKUX PEAKTUBOB (TECThI), HAOOPHl XMMHUYECKOM MOCY[bI, XUMHUYECKas
nabopaTtopus, mKad BBITSHDKHOW NIl KAOMHETa XMMHUU C CAaHTEXHUKOH. MoOHUTOp
19" ViewSonik-VA1932W glossy - black 16710Sms DVI 300cd 100000:1;
nHrepakTuBHas gocka INTERWRITE DuaBoard 1279

3.2. UudopmaunoHHoe odecnieyeHrne 00yueHust

Ilepeyens y4eOHbIX wu3gaHui, HWHTEpHeT-pecypcoB, [IO0NMOJHUTEIbLHOM
JUTEePaTyphbl

a) OCHOBHasl JJUTEpaTypa

No

HcTounuk
/11

[Nabpuensn O.C. Xumus s npodeccuili U crenralbHOCTEH TEXHUYECKOTO
1 | mpoduns: yuebnuk / I'abpuensu O.C., U.I.OctpoymoB. — 7-e u3m., crep. —
Mocksa: U1 Akagemus, 2018 — 272 ¢. — TekcT: HEMOCPEICTBEHHBIN

Andunorenoa, M. B. Xumus : y4eOHUMK U MPAKTUKYM [JIs CPEIHETrO
npodeccuoHanbHoro oopazosanus / M. B. Andpunorenona, A. B. badkos, B.

) A. TlonkoB. — 2-e u3n., ucop. u gon. — Mocksa : U3narensctBo FOpaidt,
2020. — 291 ¢. — (Ilpodeccuonansunoe odpazoBanue). — ISBN 978-5-534-
11719-6. — Tekct : snekrponsHsii // OBC IOpaiit [caiit]. — URL:

http://www.biblio-online.ru/bcode/452856 (nata oOpanienus: 01.06.2020).

0) IONOJIHUTENIbHAS TUTEpaTypa:

No

NcTounuk
/o

I nunka, H. JI. O6mas xumusd. 3a1aud U ynpaxHEeHUs : y4eOHo-
IpaKTHIECKOE TTocoOue JJIs cpeaHero npodeccuoHanbHOro odpasoBanus /
H. JI. I'nunka ; non penakmueit B. A. TlonkoBa, A. B. ba6koBa. — 14-¢

3 | m3a. — Mockaa : U3natensctBo FOpaiit, 2020. — 236 ¢. —
(ITpodeccuonansroe obpazoBanue). — ISBN 978-5-534-09475-6. — Texkct
: anekTpoHHbi // OBC KOpaiit [caiiT]. — URL: http://www.biblio-
online.ru/bcode/451239 (nata obpamenus: 01.06.2020).

ll]epbakos, B. B. Heopranuueckast xumusi. Bonpocs! u 3a1auu : yueOHoe
nocobue 1 cpeaHero npodeccuoHaaIbHOTO 00pa3zoBanus /

4 | B. B. lllep6akos, A. A. ®upep, H. H. bapbotuna. — 2-e uzn., ucnp. u

non. — Mockaa : M3narensctBo FOpaiit, 2020. — 107 ¢. —
(ITpodeccuonanproe oopazoanue). — ISBN 978-5-534-09133-5. — Tekct
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https://www.biblio-online.ru/bcode/451239
https://www.biblio-online.ru/bcode/451239

: anekTponHbll // OBC KOpaiit [caiit]. — URL: http://www.biblio-
online.ru/bcode/454536 (nata obpamenus: 01.06.2020).

Anapnes, A. M. O6mas xumus. COOpHUK 3aJJaHUi ¢ MPUMEPAMU PEIICHUH :
y4eOHOE mocodue I CpeaHero MpodheCCHOHAIBHOr0 00pa3oBaHus /

A. U. Anapues, JI. 1. Adbonuna. — 2-e uzf., uctp. u gon. — Mocksa :
M3patenscTBo KOpaiit, 2020. — 127 ¢. — (ITpodeccuonanbHoe
oOpazoBanue). — ISBN 978-5-534-09932-4. — TekcT : 31€KTPOHHBIH //
ObC HOpaiit [caiiT]. — URL: http://www.biblio-

online.ru/bcode/453598 (nmata obpamenus: 01.06.2020).

B) I1€

DUOANYCCKUC U3 0aHUA

EcTecTBeHHbIE M TEXHUYECKHUE HAYKU : Hay4. )KypHal / ri. pen. A. A.
XaBkuH. — Mocksa : OO0 "UznarensctBo "CnytHuk+", 2002 — .—
Beixogut 12 pa3 B rog. — ISBN neuatnoii Bepcun 1684 —2626. — Teker :
HEIOCPEICTBEHHBIN.

BECTHHUK BOPOHEXCKOI'O 'OCYJAPCTBEHHOI'O
YHUBEPCUTETA. CEPUA : XUMUA. BUOJIOT'USA. DAPMALINA :
Hay4HbIN )KypHaI / yupeauress : BopoHexXCKHil rocy1apCTBEHHBIM
yHuBepcuTeT. — Boponex : 2000 - .-anciio BeITyckoB B ro1: 4. — ISBN
neuatHoi Bepcun: 1609-0675. — Teker : anektponnsiii // IBC elibrary
[caitT]. — URL : https : //elibrary.ru (mata obpamenus: 01.06.2020).

r) “UH(QOPMAIIMOHHBIE IIEKTPOHHO-00pa30BaATEIbHBIE PECYPCHI:

No

HcTounuk
/1
1 OnekTpoHHasi 6umOnuoreuHast cucteMa «bubmuoTex. MzmarensctBo K Y»
https://mgri-rggru.bibliotech.ru
OnekTpoHHO-Onbmoreunass  cuctema «M3marensctBo  Jlanb»/  KoJII.
2 | UmxenepHo-texuuueckue Hayku (TroMI'Y)
www.e.lanbook.com
OnexkTpoHHO-OMOMMoTeyHass cuctema elibrary» /  IlpaBooOGmanmarens:
3 | ObmectBoO ¢ orpanndeHHON 0TBEeTCTBEeHHOCTHI0O «PYHOby (RU)
https://elibrary.ru
4 | DnexkrponHas 6ubnuoteunas cucrema «HOpaiit» / www.biblio-online.ru
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https://www.biblio-online.ru/bcode/454536
https://www.biblio-online.ru/bcode/454536
https://www.biblio-online.ru/bcode/453598
https://www.biblio-online.ru/bcode/453598
https://elibrary.ru/
http://www.biblio-online.ru/

4. KOHTPOJIb U OLIEHKA PE3VJIbTATOB OCBOEHMS YUYEBHOI
JUCTUTLIAHBI

KoHTpoJb U oleHKa pE3yJbTaTOB OCBOCHHUS Y4YEOHOW JUCHUILIMHBI
OCYUIECTBJISIETCSl MPENOJaBaTeNIeM B IPOLIECCE NPOBEIEHUSA YUYEOHBIX 3aHSATHUH,

MPAKTUYECKUX 3aHATHA © Ja0OpaTOpHBIX pabOT, TECTUPOBAHMS, a TaKKe
BBITIOJTHEHUS O0yJaroIUMUCS VIH]IUBUTyaJIbHBIX 3aJIaHUH, MIPOEKTOB,
HUCCIIeI0OBaHUMH.

Pe3yabTarhl 00y4yeHus

@opMbI 1 METOAbI KOHTPOJISI M OLIEHKHU
pe3yJabTaToB 00y4YeHHsl

* TMYHOCTHBIE!

— YyBCTBO T'OpPAOCTH U YBaXEHHUS K
UCTOPUU M JIOCTHXKEHHUSM OTEUECTBEHHOM
XUMHYECKON HAyKH; XMMHUYECKH PaMOTHOE
HOBEJICHUE B npodeccuoHaIbHON
JESITEIBHOCTH U B OBITY IPU OOpALEHUH C
XMMHUYECKHMHU BELIECTBAaMH, MaTepuajlaMu U
IpoleccaMy;

HuddepennupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBIN ¥ MUCBMEHHBIH OIPOC.

Brimonnaenue u 3ammura 1a60paTopHBIX padoT.
BrinonHenue npakTuyeckux padorT.

DKcriepTHasi OLEHKA JIOKJIAJ0B M 3alUTa
pedepaTos.
DKkcrepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSITEIIbHOM pa6OTI>I.

— TOTOBHOCTh K MPOJOJDKCHHIO
00pa30oBaHUsl M IMOBBINICHUS KBaIU(UKAIUN
B n30paHHON po(heCcCUOHATTLHOM
JIEITEIbHOCTH M OOBEKTHBHOE OCO3HAHHE
POJIn XUMHUYCCKUX KOMHCTCHHI/If/i B OTOM;

JuddepeHnmpoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brinonnenue u 3amuTa 1a00paTopHBIX padoT.
BrinonHenue npakTuyeckux pador.

OKcrepTHas OILIGHKAa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OIIEHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

— YMEHHE HCII0JIb30BaTh JOCTHXKEHHS
COBPEMEHHOM  XUMHYECKOM  HAyKM U
XUMHUYECKMX TEXHOJOIMH JUI MOBBIIEHUS
COOCTBEHHOTO MHTEJUIEKTYaJTbHOTO Pa3BUTHS
B BbIOpaHHOM npodeccuoHaTbHON
JeSITeTbHOCTH

JuddepeHupoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBINM U MUCBMEHHBIH OIIPOC.

BrinonHenue u 3ammTa 1a0opaTopHbIX padoT.
BrinonHenue npakTHyeckux pador.

OKcrepTHasi OIEHKa JOKJIAJOB W  3aluTa
pedeparos.
3KCHepTHa$I OIICHKa BBIITOJIHECHU A

CaMOCTOSITENIbHOM pabOTHI.

* METaNpPeIMETHBIX:

— HCIOJIb30BAaHUE PA3JIMYHBIX BUIOB
MO3HABATEJILHON JSATENLHOCTH M OCHOBHBIX
MHTEJJIEKTYyallbHBIX Omepanuil (MOCTaHOBKU
3amauu, (popMyIMpPOBAHUS THIIOTE3, aHAIH3a
M CUHTE3a, CpaBHEHHS, OO0OOIIeHHS,
CHUCTEMAaTH3aIlii, BBIABJICHUS TPUIHUHHO-
CICICTBCHHEIX CBS3CH, IIOMCKAa AaHaJIOroB,
GbopMyTUpPOBaHUS BBIBOJIOB) JUIsI PEIICHHS
MMOCTaBICHHOM 3aJa4H, MIPUMEHEHHE
OCHOBHBIX METOJIOB IMO3HAHUS (HAOIIOAEHUS,
HAYyYHOTO OJKCIEPUMEHTa) UId U3y4eHUs
Pa3IMYHBIX CTOPOH XUMHUUYECKHX OOBEKTOB H

JuddeperuripoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBIIM 1 MUCEMEHHBIN OMpOC.

Brimonnenue u 3ammra 1a60paTopHBIX padoT.
BrinonHenue npakTuyeckux padorT.

OKcriepTHas OIIGHKAa JIOKJIQJ0B U  3alluTa
pedepaTos.
DKkcrepTHas OIICHKA BBITIOTHEHUS

CaMOCTOSITENIbHOM pabOTHI.
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IPOLIECCOB, C  KOTOPBIMH  BO3HHUKACT
HE00XOJUMOCTh CTAJIKUBATHCS B
npodeccuoHaIbHOM cdepe;

- UCIIOJIb30BAHUE paznuyHbIX | AuddepeHunpoBaHHbIii 3a4ET.

WMCTOYHHUKOB JJIsi TIOJY4YEHHUS] XUMHUUYECKOU
uHpopMalliM,  yMEHHE  OLEHUTh €€
JIOCTOBEPHOCTh JJII JIOCTHXKEHUSI XOPOIINX
pe3yJIbTaTOB B MPOQEeCCUOHANBHOM cdepe;

TectupoBanue.

VY CTHBIN U MUCEMEHHBIHN OMpoC.

BrimonHenue u 3amura JiabopaTOpHBIX padoT.
Brinonnenue npakTuyeckux padorT.

OKcriepTHasE OLEHKA JIOKJIAJ0B M 3alUTa
pedepaTos.
OKcnepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSATEILHON pa6OTBI.

* IPEIMETHBIX:

—c(hOPMUPOBAHHOCTD IPEJICTABICHHUH
0 MECT€ XMMHMH B COBPEMEHHON Hay4HOU
KapTUHE MHpa; IOHUMAHUE pPOJIN XMMHH B
(dbopMupoBaHUU Kpyrosopa u
(YHKLIHMOHAJIBHON TI'PaMOTHOCTH 4eJOBEKa
JUISl pEeIICHUs IPAKTHYECKUX 3a1a4;

JuddepeHurpoBanHbIi 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brinonnenue u 3amuTa 1a00paTopHBIX padoT.
BoinonHenue npakTuyeckux pador.

OKcriepTHas OILIGHKAa JIOKJIaJ0B U  3alluTa
pedepaTos.
DkcnepTHas OLICHKA BBITTOJIHCHHSI

CaMOCTOSITENIbHOM pabOTHI.

— BJaJIcHHWE OCHOBOIIOJAraloIuMU
XUMHUYECKUMHU MTOHSTHSIMH, TEOPUSAMH,
3aKOHAMU U 3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJIb30BaHNE XUMUYECKOW TEPMUHOJIOTHEN U
CUMBOJIMKOI;

JuddepernupoBaHHbIi 3a4ET.
TectupoBanue.

VY CTHBIN 1 MMCBMEHHBIH OIPOC.

Brimonaenue u 3ammra 1a60paTopHBIX padoT.
BrinonHnenue npakTuyeckux pador.

OKcriepTHasi OLEHKA JIOKJIAaJ0B M 3allUTa
pedepaTos.
DKkcrepTHas OIICHKA BBITIOJTHEHUS

CaMOCTOSITENIbHOM pabOTHI.

— BIIQJICHUE OCHOBHBIMH METOJaMH
Hay4YHOTO TIO3HAHUS, MCIOJIB3YEeMbIMH B
XUMUU: HaOJI0ICHNEM, OITHCAHHUEM,
U3MEPEHUEM,  JKCIIEPUMEHTOM;  YMEHHe
oOpabatrbiBaTh,  OOBSACHATH  PE3YJIbTATHI
IPOBE/ICHHBIX OIBITOB U JEJaTh BBIBOJIBI,
TOTOBHOCTh W  CIIOCOOHOCTH TNPUMEHATH
METO/IbI MO3HAHUS npu peleHnu
NPaKTUYECKHX 3a/1a4;

JuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

Y CTHBIN U TUCBMEHHBIN OIIPOC.

Brinonnenue u 3ammra 1a60paTopHBIX padoT.
BrinonHenue npakTuyeckux padorT.

OKcrepTHas OIIEHKa JIOKJIaJ0B U  3alluTa
pedepaTos.
DKkcnepTHas OIIEHKa BBITIOJTHEHHUSI

CaMOCTOSITENIbHOM pabOTHI.

— c(OPMHPOBAHHOCTh YMEHUS JJaBaTh
KOJIMYECTBEHHBIE OLICHKM W IPOM3BOJIUTH
pacyeTbl MO XHMMHYECKMM (opMmyiam U
YPaBHEHUSM;

JuddepeHupoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBINM U MUCBMEHHBIN OIPOC.

BrimonHenue u 3amnuTa 1abopaTopHBIX padoT.
BrinonHenue npakTHyeckux padorT.
OKkcrnepTHash OIEHKa JOKJIAJ0B H
pedeparos.

OKcnepTHas OIICHKA
CaMOCTOSITENIbHOM PabOTHI.

3aIuTa

BBIITOJIHECHU A

— BJIaJCHHUC IpaBWJIaMU TEXHHUKU
0e30IMacHOCTH npu HUCIIOJIBb30BaHNU
XHUMHUYCCKHUX BCUICCTB,

HuddepenuripoBaHHbIN 3a4ET.
TectupoBanue.

VY CTHBII 1 MUCEMEHHBIN OMPOC.

BrinonHenue u 3ammra J1abopaTopHbIX padoT.
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BrinonHenue npakTHYecKux padorT.

DKcnepTHash OICHKA JIOKJIAJAO0B M 3alllUTa
pedeparos.
DkcnepTHas OIICHKA BBITTOJTHEHHSI

CaMOCTOSITENIbHOM paOOTHI.

— c(hOpMUPOBAHHOCTh COOCTBEHHOM
MO3UIUM 10 OTHOIICHHIO K XUMHYECKOU

HuddepernupoBaHHbIl 3a4ET.
TectupoBanue.

uHpopMmaluy, MoJdydaeMOW W3  Pa3HBIX | YCTHBIA M MUCBMEHHBIN OMPOC.
HUCTOYHUKOB. BrimonHenue u 3amuTa 1a00paTopHBIX padoT.
Brinonnenue npakTuyeckux padorT.
OKcriepTHasi OLEHKA JIOKJIAaJ0B M 3alluTa
pedepaTos.
DKkcnepTHas OIICHKA BBITIOJTHEHUS
CaMOCTOSITEIbBHOW pabOTHI.
Paszpaborunk:
CO®d MI'PHU npenojaasaTenhb
Irenepror:

CTH HUTY MHUCuC

(Mecto padoTsl)

CO® MI'PH npenoiaBaTe!lb

, H.B. KopopsikoBcKas

(MecTo paboThl) (atMMaeMas A0JKHIOCTD)

((/M:ﬁ'l’ucu,mmuuzun.l. dhanst1n)
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HKCINEPTHOE 3AKJTIOYEHUE

Ha paGouyto nporpammy y4eOHOH IMCLUTTHHBI « XHUMHUSD)
MO CrelHalIbHOCTH:
21.02.04 «3emueycTporcTBOY

PaspaGorumk  paboueii  mporpammbl:  Xpycnosa  Mapus  AHapeeBHd,
npenofasarens  xumun  OGIBOY  BO  «Crapoockonbekuii  (punnan  PoccHHCKHM
roCy1apeTREHHbBIH reooropasselounblil yuusepenteT umenn Cepro Op/KOHHKHAZE
(COD MI'PU).

PaGouast nporpamMma 4eTKo CTPYKTYpHpOBaHa U COCTOUT K3: macropra pabove
MPOrpaMMbl, cojepXkaHusi yuyeOHOW AMCUMIUIMHBL O  pasjienamM ¢ [epedHeM
MPAKTUUCCKUX 3aHSTHI M CAMOCTOSITENIbHON paboThl CTYNEHTOB, CIIMCKA OCHOBHOH H
JOTIONHUTENBHOM JIUTepaTyphl M KOHTPOISI M OLEHKH PE3yNbTATOB OCBOCHHS y4eOHOMH
JAUCUUTUIMHBIL.

PabGouass nporpamma COCTaBiieHa Ha OCHOBE TMPUMEPHOH  MPOrpaMMbl
obuie0bpazoBaTeNbHOl  yueGHOW AUCHHMINHBL «XUMHS» JUlsl  MPO(ECCHOHATBHBIX
obpasoBaTenbHBIX opranusaiii, pexomengosanHoil GI'AY «DUPO» ans peanusaluuu
OCHOBHOI TipodeccronanbHol oOpaszosarenshoii nporpammel CI1O Ha 6a3e 0CHOBHOTO
o611ero 00pa3oBaHms ¢ NoJydeHHeM cpeaHero obiero obpasosanus (IpoTokos Ne3 ot
21 uronst 2015 r. Peructpaunonnpiit Homep peuensuu 385 ot 23 mrons 2015 r.)

DopMBl M METOALI  KOHTPOIst O0TOOpaHel ONTUMAalbHO U  obecrieynBaloT
JOCTHIKEHHE CTYIEHTAMH JIMUHOCTHBIX, PEJAMETHBIX U METAIPEJIMETHBIX Pe3Y/IbTaTOB.

[epeueHs yUeOHBIX M3AaHWH CONEPIKHUT [OCTATOUHOE KOJHYECTBO YUYCOHBIX
u3fanui U MurepHeT-pecypcoB, aKTyallbHBIX AN (POPMUPOBAHMS COOTBETCTBYIONIMX
KOMIIETEHLIMH, 3HAHUH U YMEHUH.

Jlanast padouast nporpamMma MOKeT OBITh PEKOMEHIOBAHA ISl MPUMEHEHUs B
y4eOHOM Mnpouecce Mo CrenralbHOCTH:

21.02.04 «3emneycTpoicTBO»

Dkenepr:_Enena AnexcanjiposHa [lonesa
(P.N.0.)
rpenojaBarTelb
CTHU HUTY MHCUC




