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1. TACIIOPT PABOYEM ITPOTPAMMbBI YYEFHOM JJUCIATIJIMHBI OY .11 XUMUA

1.1. Ob6aacThr npuMeHeHHs padoueii MporpamMmbl

Pabouas nporpamma yue6Hoi mucuurinHel OY /(.11 Xumus sBiseTcs 4acThbiO MPOrPaMMBbl
cpenHero (IoHOro) oomero oopa3zoBanus 1o cneruanbHocTsM CIIO:

08.02.10 CTpouTenbCTBO KEIE3HBIX AOPOT, IYTh U IIyTEBOE X03MCTBO,
23.02.01 Opranuzarus IepeBO30K U yIPaBICHUE HAa TpaHCTIOpTE (110 BUAAM).

Pabouass mporpamma OVYJI.11 Xwumus MOKeT OBITH HCIONB30BaHA B MPOQPECCHOHATBHON
MOJITOTOBKE, MEPENOATOTOBKE U MOBBIIICHUH KBATU(PUKAIIMHN pabO4YHX MO Ipodeccusim:

14668 MonTep nytu

18401 Curnanucr

17244 TlpuemocaaTauk rpy3a u 6araxa.

1.2.Mecto yueoHo# qucuuiuinabl B cTpyktype OIIOII-TIIICC3:

B yue6nsix mnanax OIIOII-TITICC3 mecto yue6HoM mucunmumael OY 1,11 Xumust - B coctaBe
o011eo0pa3oBaTelbHbIX Y4EOHBIX JUCIHUIUIMH TIO BBIOOPY, (GOPMUPYEMBIX U3 00s3aTENbHBIX
npenMeTHelx obnacteit @I'OC cpennero ooOmero obOpaszoBanus, Ui cnenuanbHocTet  CIIO
COOTBETCTBYIOIIEro mpoduis npodeccruoHanbHOro o0pa3zoBaHus, peanusyeTcs Ha 1 Kypce.

1.3. Heau u 3agaun y4eOHOIl IUCHMIUIMHBI — TPeGOBaHHMS K pe3yJbTATaM OCBOEHHUS
Y4eOHOM QMCUMILINHBI:

N3yuyenne Xumuu Ha 6a30BOM YpOBHE CpeaHEro (II0JHOr0) ol1iero o0pa3oBaHUs HAIIPABIICHO
HAa JIOCTIDKEHUE CIETYIOMNX LeJIei:

- OCBOCHME 3HAHMM O XMMHMYECKOM COCTaBIIAIOLICH E€CTECTBEHHO-HAy4YHOW KapTHUHBI MUDAa,
BOXKHEHIINX XUMUYECKUX MOHATHIX, 3aKOHAX U TEOPUSIX;

- OBJIAJICHUE YMEHMSIMU IMPUMEHSTHh IOJyYEHHbIE 3HAaHUS NI OOBSICHEHUS Pa3HOOOpa3HbIX
XUMHUYECKUX SIBIICHUI U CBOICTB BEIIECTB, OILEHKU pOJIU XHUMHH B PA3BUTUU COBPEMEHHBIX
TEXHOJIOTUH U MOJIy4€HUU HOBBIX MaT€pUaJIOB;

- pa3BUTHE IO3HABATEJbHBIX MHTEPECOB M HMHTEUIEKTYalbHBIX CIOCOOHOCTEH B Ipolecce
CaMOCTOSITENILHOTO MPUOOPETEHUsI XUMUYECKUX 3HAHUI C MCIIOJNIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB
nH(pOpMaIIUY, B TOM YHCIIE KOMITBIOTEPHBIX;

- BOCIIUTaHUE YOEKJEHHOCTU B MO3UTHUBHOW POJIM XMMHH B JKU3HU COBPEMEHHOTO OOIIECTBA,
HE00XO0AMMOCTH XMMHUECKH IPAMOTHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO U OKpYXKaroleil cpene;

- IPUMEHEHUE MOJTYYEHHBIX 3HaHUN U yMEHUH JUIsl 0€30MacHOro MCIOJIb30BAHMS BEIIECTB U
MaTepuajioB B OBITY, CEJIbCKOM XO3SHCTBE M Ha MPOM3BOJCTBE, PELICHHS MPAKTUYECKUX 3a/ad B
MIOBCEIHEBHON KU3HU, NPENYNPEKIEHUS SBIEHUIN, HAHOCAIIMX BpeA 3I0pPOBbIO0 YelOBEKa U
OKpY>Karollen cpene.

B pesynbrare ocBoenus yueOHo# quctuminabl OY 1,11 Xumust oOydaroniuiics 10KEH 3HaTh
U MOHUMATH:

- BaKHEHIIMe XMMHMYECKHE TOHATHUSA: BELIECTBO, XMMHUYECKUH D3JIEMEHT, aTOM, MOJIEKYJa,
OTHOCHUTENIbHBIE aTOMHAs U MOJIEKYJSpHas MacChl, MOH, ajNIOTPOMHUS, U30TOIbI, XUMUYECKasl CBA3b,
ANEKTPOOTPHUIIATEILHOCTh, BaJ€HTHOCTh, CTENEHb OKHUCICHHS, MOJb, MOJSpHAas Macca, MOJSPHBIN
00beM, BEIIECTBA MOJIEKYJIIPHOTO M HEMOJIEKYJISIDHOTO CTPOEHUs, pacTBOPBI, JJIEKTPOIUT U
HERJIEKTPOJIUT, DIEKTPOJIUTHUECKas TUCCOLMAIUS, OKHCIUTENb U BOCCTAHOBUTENb, OKHUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOU 3(PPEKT peaklnu, CKOPOCTh XUMHUECKON peaKkIy, KaTalu3, XUMUYeCKoe
paBHOBECHE, YIIIEPOIHBIN CKeNeT, GyHKIIMOHAIbHAas TpyIa, U30MepHsi, TOMOJIOTHS;

- OCHOBHBIE 3aKOHBl XHMHMH: COXPAaHEHHUS MAacChl BEIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOINYECKUIN 3aKOH;

- OCHOBHBIE TEOPUHM XMMHH: XUMHUYECKOMN CBA3M, JIEKTPOJUTHUECKON ITUCCOLMALINU, CTPOEHUS
OpraHNYEeCKUX COCTUHECHUI;

- Ba)KHEWIME BeIIeCTBA M MaTepuaibl: OCHOBHBIE METAJJIbl M CIUIABBI, CEpHAs, COJISIHAS,
a30THAasi U YKCyCHasl KMCIIOTBI; IIEJI0OUH, aMMHaK, MUHEpaJIbHbIE YI00pEeHUsI, METaH, 3TUJIEH, alleTHIIEH,
OCH30J1, 3TaHOJ, KHUPHI, MBUIA, TIIOKO3a, caxapo3a, Kpaxmal, KJeTdyaTka, OCelKH, WCKYCCTBCHHBIC U
CUHTETUYECKHE BOJIOKHA, KayYyKH, MJIACTMACCHI.

Ymers:



- Ha3bIBaTh U3YYEHHBIE BELIECTBA 110 "TPUBUAIBHOM" MM MEKIYHAPOJHOW HOMEHKIATYPE;

- OINPENENATh BAJCHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKHX DJIEMEHTOB, THUIl XMMHYECKON
CBSA3M B COEIUHEHMSX, 3apsJ] HMOHA, XapakTep Cpelbl B BOJAHBIX pacTBOpaX HEOPraHUYECKUX
COCIUHECHUM, OKHUCINTENb W BOCCTAHOBUTEIb, NPUHANIECKHOCTh BEILECTB K Pa3IMYHBIM KiaccaM
OPraHNYeCKUX COCIUHECHUM;

- XapaKTEepHU30BaTh JIEMEHTBI MAJIbIX IIEPUOMOB 10 UX MOJO0XKEHHUIO B IEPUOJUYECKON CHCTEME
J.1.MenneneeBa, oOmue XHMHUYSCKHE CBOMCTBA METAJZIOB, HEMETA/UIOB, OCHOBHBIX KJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCAVUHECHHH; CTPOCHHE W XMMHMYECKHE CBOMCTBA HM3YyYEHHBIX
OPraHNYeCKUX COCIUHECHUM;

- 00BACHATH 3aBUCUMOCTb CBOMCTB BEILIECTB OT UX COCTaBa U CTPOEHHUS, IPUPOTY XUMHUECKON
CBSI3M (MOHHOW, KOBAJEHTHOM, METAJJIMYECKOM), 3aBUCMMOCTb CKOPOCTH XUMHUYECKOW peaklUuu u
MIOJIOKEHMSI XMMUYECKOTI'0 PAaBHOBECHUS OT Pa3IMUHbIX (PAKTOPOB;

- BBINOJIHATh XUMUYECKUH SKCIIEPUMEHT MO PACHO3HABAaHUIO BAKHEHIINX HEOPraHUUYECKUX U
OpPraHUYECKUX BEILECTB;

- TPOBOAWUTH CAMOCTOSITENILHBIA IMOMCK XUMHUYECKOW WH(GOpPMAIMKA C UCIOJIb30BaHUEM
pa3IMYHBIX MCTOYHUKOB (HAYUHO-IIOMYJIAPHBIX H3JaHUN, KOMIBIOTEPHBIX 0a3 JaHHBIX, PECYpPCOB
WHTepHeTa); MCIONB30BaTh KOMIIBIOTEPHBIE TEXHOJOTHH JUIsI 0OpaOOTKM W Tepefadyd XMMHUYECKOH
uHGOpMalLUU U €€ PEACTaBICHUs B pa3IMuHbIX (popmax;

HCIO0JIb30BATh NPHOOPETEHHbIE 3HAHUSI M YMEHHMSI B NPAKTHYECKOW [esiTeIbHOCTH U
IOBCEIHEBHOM KU3HU I,

- 00BACHEHUS XUMUUYECKUX SIBJICHUHN, MPOUCXOASAIIUX B IPUPOJE, OBITY U HA IPOU3BOJICTBE;

- OIIPENEICHNS BO3MOKHOCTH IIPOTEKAHUSI XUMUYECKHUX NPEBPAILEHUI B Pa3JIUYHbIX YCIOBHUAX
1 OLIEHKH UX MOCJEICTBUM;

- 9KOJIOTMYECKH IPaMOTHOIO IIOBEICHUS B OKPYXKaIOLIEH Cpene;

- OLICHKU BJIMSHUS XMUMUYECKOTrO 3arpsi3HEHUs] OKPY)KAIOIIEH Cpellbl Ha OpraHu3M 4elloBeKa U
IPYTHE KUBBIE OPraHU3MBI;

- Oe3omacHoro oOpallleHHs C TOPIOYMMHM M TOKCHYHBIMHM BEIIECTBAMHM, J1aOOpaTOPHBIM
000pyIOBaHUEM;

- IPUTOTOBJIEHUS PACTBOPOB 3aJJaHHON KOHIIEHTPAIMH B ObITY M Ha IPOU3BO/ICTBE;

- KPUTHYECKON OLIEHKHU JIOCTOBEPHOCTH XUMHUECKOW MH(pOpPMAalNK, MOCTYNAOLIEH U3 pa3HbIX
HUCTOYHUKOB;

- TIOHMMaHHUS B3aMMOCBSI3M Yy4eOHOro TMpeaMeTa ¢ OCOOCHHOCTAMHU Mpodeccuil U
npoeccuoHaNbHOM JESTENbHOCTH, B OCHOBE KOTOPBIX JIEKaT 3HAHMUS IO JAaHHOMY Y4eOHOMY
IIPEIMETY.



2. CTPYKTYPA ¥ COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM NTMCHUILIMHBI U BU/bI Y4eOHO# padoThl

Bup yueOHoii padoTbl

O0beM yacoB

MaxkcumanbHasi yueOHasi Harpy3ka (Bcero) 117
Oo6s13aTes1bHAsA ayIMTOPHAs yueOHAs Harpy3Ka (Bcero) 78
B TOM YHUCIJIE:
JCKIUU 48
NPAaKTUYECKHE PAOOTHI 8
nabopaTopHbIe PabOTHI 22
CamocTosiTe/IbHasi paGoTa 00yyarouierocs (Bcero) 39
B TOM YHCIIE:
1. O3nakomiieHue ¢ yueOHBIMU U3JJAHUSAMU U JIOTIOJIHUTEbHON 1
JUTEpaTypO, yKa3aHHOM MpernojaBaTesieM, BbIOOP MPOEKTa 1o
PEJI0KEHHBIM TEMaM
2. KoHCriekTHpoBaHue 20
3.CocTaBiieHHE JIEKTPOHHBIX CXEM CTPOEHUSI aTOMOB 3
4.Pemenue ynpakHeHU 8
5.IToxroroBka k MUHH-KOH(DEPEHIMN 2
6.Pewmenue 3amau 1
7 Ilucemennas pabora 3
8. [Monrororka k quddHepeHIIPOBAaHHOMY 3a4ETy 1

Ilpomesicymounas ammecmayusn 6 ghopme oughghepenyuposannozo 3auema (11 cemecmp)




2.2. TemaTnueckuii nJIaH U coaep:xkanue yueonoi qucunmianasl OY /.11 XUMUA

HaunmenoBaHmue pa3xejioB 1 TEM

Conep:xanue y4e0HOro MaTepuaJa, JadopaTopHbie padoThl 1 NMPAKTHYECKHE
3aHAITHS, CAMOCTOSITEIbHAA paboTa 00y4alonuxcs, KypcoBasi padora (IIpoeKT)

O0beM
yacoB

YpoBeHb
OCBOEHUS

Paznenl METO/IbI IO3HAHUS
B XUMHHU

51

Tema 1.1. MeTtoanl
XUMHUHN.

II0O3HaHHUA B

Conep:xanue y4eOHOIro MaTepuasa

OsnakomieHne oOydaromuxcs ¢ popMaMy TEKyIIEH W MPOMEXKYTOUHOH aTTeCTaluH,
OCHOBHOI W JOMOJHUTEIBHOM JHUTEpPaTypod MO KypCy AMCLUUILIMHBI M IPOBEICHUE
WHCTPYKTaXa [0 TEXHUKE OE30MMaCHOCTH.

Bsenenue.

Hayunble MeTo/1bI MO3HAHUS BELIECTB M XUMUYECKHX SIBICHUH. Posb skcriepumenTa u
TEOpUU B XUMHM. MoJenupoBaHue XMUMHUYECKUX MPOLECCOB. 3HAYEHHE XUMHM IPU
ocoenun mnpocdeccuit CIIO u cnenmanshHoctelr CIIO TexHuueckoro mnpodums
poheCCHOHATTLHOTO 00Pa30BaHMS.

O3HakOMJIEHHE C AKCIIEPHUMEHTaJbHBIMU OcCHOBamu xumuu: [IpaBuna Oe3omacHocTu
npu paboTe ¢ €IKUMH, TOPIOYMMH W TOKCHYHBIMH BemlecTBamu. lIpoBenenue
XUMHMUYECKHX pEakuii B pacTBopax. IIpoBeaeHMe XUMHYECKMX pPEaKUuil Ipu
HarpeBaHuu. KauecTBEHHBIM W KOJIWYECTBEHHBIM aHanu3 BemiecTB. OnpeneneHue
xapakrepa cpeabl. Munumkaropsl. KadecTBeHHBIE pEakIUUM HAa HEOPraHUUYECKHE
BEIECTBA U MOHBI, OTJEJIbHBIE KJIACChl OPraHU4YEeCKUX COETMHEHUI.

CamocrosiTesibHas padora o0y4yarommxcest Ne 1
O3HakoMJIEHHE ¢ yYeOHBIMU U3JaHUSMU U TOTIOJIHUTEIBHON JIUTEPaTypoi, yKa3aHHOU
IIPENOJaBATENIEM.

Pasnen 2. TEOPETHYECKHE
OCHOBBI XUMHNHA

Tema 2.1. CoBpeMeHHbIE
IPE/ICTaBICHUS O CTPOCHUU aToMa

Conep:xanue yueOHOro MaTepuasa

CoBpeMeHHbBIE TIPENICTABICHUS O CTpOeHWW artoma. ATom. HM3oTombl. ATOMHBIC
opoutanu. S-, p-aneMeHTbl. OCOOCHHOCTH CTPOEHUS AJIEKTPOHHBIX 00O0JI0OUEK aTOMOB
TIEPEXOTHBIX AJIEMEHTOB.

CamocrosiTesibHast padoTa o0yyarommuxcs Ne 2
CocTaBlieHHE AJIEKTPOHHBIX CXEM CTPOEHHUS ATOMOB.

Tema 2.2. [lepuoguueckuii 3akoH U
Ilepuonuueckasi cucrema

Conep:xanue yueOHOro MaTepuasia
[lepnonnueckuit 3akoH n Ilepmonmueckas cucrtema XMMHYECKUX 3jeMeHTOB JI.M.




XUMHUYCCKUX 3JJICMCHTOB.

MenneneeBa. CoBpemeHHass (opmynupoBka [lepuoaudeckoro 3akoHa. 3HaYCHHE
IIepnonnueckoro 3akoHa u Ilepuoaudyeckon cucTeMbl XUMHUYECKUX 3ieMeHTOoB [[. WM.
MeHeneeBa AJi pa3BUTUS HAYKH U IOHUMAaHUs XUMUYECKOM KApPTUHBI MUPA.

CamocrosiTesibHast padora o0yuarommuxcs Ne 2
CoctaBieHue 3JeKTPOHHbBIX CXEM CTPOEHHs aTOMOB.

Jlaboparopnas padora Nel.
MonenupoBaHue MOCTPOCHUS
[Mepuoanueckoi TaOIUITBI
XUMHYECKHX 3JIEMEHTOB.

JlabopaTopHas padora Nel.
MonenupoBanue noctpoenust Ileprognueckoil TaOIMIBI XUMUYECKUX DJIEMEHTOB.

2-3

CamocrosiTesibHasi padora odyuyarommxcst Ne 2
CocraBieHue 3JeKTPOHHBIX CXEM CTPOEHHS aTOMOB.

Tema 2.3. Xumunueckas
BemiectBo.

CBs3b.

Conep:xanue yueOHOro MaTepuasia

KoBanentnast  cBsi3b, €€  pa3HOBUIAHOCTH M  MEXaHU3MbI  OOpa30OBaHMI.
DNeKTpooTpUulaTeTbHOCTh. CTENEeHh OKUCICHUS U BAJICHTHOCTh XHUMHYECKHX
anemeHTOB. MoHHas cBa3b. KaTnoHsl u aHnoHbl. MeTanmnyeckasi cBsizb. Bomopoanas
cBs3b. KauecTBEHHBIM M  KOJMYECTBEHHBIM COCTaB  BellecTBAa. Bemecrsa
MOJIEKYJISIPHOTO U HEMOJEKYISPHOro cTpoeHus. [IpudauHbl MHOrooOpasusi BEIIECTB:
W30MEpUsi, TOMOJIOTHSI, AJUTOTPOTIHSI.

CamocrosiTesibHas padora o0yuaromuxcst Ne 3
KOHCHGKTHpOBaHI/IC 110 TCMC «MeTananecxas{ n BOI[OpOI[HaSI XUMHUYCCKaAsA CBIA3b».

Tema 2.4. PacTBOpBI U CMECH.

Conep:xanue yueOHOro MaTepuasia

SIBneHMs, TPOUCXOASIIME TPU  PACTBOPEHUH  BEIIECTB, -  pa3pylIeHHE
KpUCTAJUNINYECKOH perieTky, nuddysus, quccoruanus, ruapatanus. YucTole BemecTa
n cmecu. McrtunHble pacTBOphl. PacTBopeHue kak (QHU3MKO-XMMHUYECKUH IpoIecC.
CriocoObl  BeIpa)k€HHMsI KOHIIEHTPAILMM PAacTBOPOB: MaccoBas [0S PACTBOPEHHOTO
BemiecTBa. Jluccommarusi 3JIEKTPOJIUTOB B BOJHBIX pacTBopax. CHIIbHBIE M Clla0ble
1eKTpOIUThl. CUIIbHBIE U ca0ble 3JIEKTPOJIUTHI. 301, Ielld, TOHATHE O KOJUIOUAAX.
OcHOBHBIE TIOJIO’KEHUSI TEOPUH BJIEKTPOIUTUYECKOHN nucconuanuu. Peakiuu noHHOTO
oOMeHa B BOJIHBIX pacTBOpax. KHCIOThI, OCHOBAHUS U COJU KaK 3JIEKTPOJIUTHI.
Kontponbnast pabora Nel mo teme «Ctpoenue atoma u llepuoanueckuii 3aKoH.
XUMHYECKas CBSA3bY

CamocrosiTesibHas padora o0yuyarommuxest Ne 3
KoHncnextuposanue no teme «MeTannudeckas 1 BOJOPOIHAS XUMHUYECKasl CBA3bY.

JlabopaTopnasi padora Ne2.
O3HaKOMJIEHHE CO CBOWCTBAMU

JlabGoparopHas padora Ne2.
[TpuroTtoBnenue cycnen3uu kapboHara kanplus B Boje. [lonmyuenue smynbcun




AUCIICPCHBIX CUCTEM.

PACTUTCIIBHOI'O Macjia .O3HaKOMJIEHHE CO CBOMCTBAMH JUCIICPCHBIX CHUCTEM.

CamocrosiTesibHasi padora odyuarommxcest Ne 3
KoHcnekrupoBanue 1o reme «Meraminueckas ¥ BOAOPOAHAs XUMUYECKas CBA3bY.

IIpakTyeckoe 3anaTueNe 1. IIpakTnueckas padora Ne 1. 2-3
[IpuroroBnenue pacrBopa 3aganHoi | [IpuroroBienne pactBopa 3aJaHHOM KOHIICHTPALIUH.
KOHLICHTpaL UK. CamocrosiTesibHast padoTa o0yyaromuxcaNe 4
Pemenne ynpaxxuenuii no teme «l eHeTnyeckas CBsA3b MEXY KjaccaMu
HEOPraHWYECKUX COCTUHEHUI.
Tema 2.5.I'ugponus comei. Conep:xaHue yueOHOro MaTepuasa 5
Peakuuu noHHOro oOMeHa B BOJHBIX pacTBopax. Cpelra BOAHBIX PACTBOPOB: KUCas,
HeWTpanbHasi, menoyHas. Bomopoausiii mokasarens (ph) pactBopa. ['naponaus coneil.
CamocrosiTesibHast padoTa o0yuarommuxcaNe 4
Pewenue ynpaxxuenuii no teme «l eHeTnyeckas CBsA3b MEXIY KiaccaMu
HEOPraHWYECKUX COCTUHEHUI.
Jlaboparopnasi padora Ne 3. JlabopaTopuasi pa6ora Ne 3.
Peakiuu nonHoro oomeHa. B3anMopeiicTBre KUCIIOT C OCHOBaHUSIMU. B3anumMoieicTBUE KUCTIOT € COJISIMMU.
I'maposns coneit pa3nuyHOro THMA. Paznoxxenre HEpacTBOPUMBIX OCHOBaHU. B3auMoaeiCTBUE COJIEH IPYT C IPYTOM. 2-3
KauecTBeHHBIE peaKIIMM Ha HEOPraHUUECKNE BEIIECTBA U MOHBL. [ uaponns conen
paznuuHoro tTuna. OnpeneneHne xapakrepa cpeibl. IHIukaTopsl.
CamMocTosiTe1bHasi padoTa o0yyarommxest Ne 4
Pemrenne ynpaxxaeHnuii no teme «l eHeTnyeckas CBsA3b MEXIY KiaccaMu
HEOPraHWYECKUX COCIUHEHUN.
Tema 2.6. Xumuueckue peakiuu Coaepixanue yueOHOro MaTepuaJa
Knaccudukanus XMMUYECKUX peakUuil B HEOPraHMYECKOW M OpPraHHYecKON XHMUHU. 2
OKHCINTENBHO-BOCCTAHOBUTEIbHBIE PEAKLUU. DJIEKTPOJIU3 PAacCTBOPOB U PACIUIABOB.
CKOpOCTb peakiiy, ee 3aBUCUMOCTb OT pa3inuyHbIX (pakTopoB. Katanus. O6patumMocTtsb
peakmuii. XMMHUYECKOEe PaBHOBECHE M CIIOCOOBI €r0 CMEIIECHUS.
CamocrosiTesbHast padoTa o0yuarommuxcaNe 4
Pemrenne ynpaxxaeHuii no teme «l eHeTnyeckast CBA3b MEXIY KJaccaMu
HEOPraHUYECKUX COSIUHEHUI.
JladopaTopnasi padora Ne 4, JlabGoparopHasi padora Ne 4 2.3

OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC
pP€aKkMu B XUMHUYECCKHUX MIpOoHecCax.

PeaKI_II/II/I, MPOTCKAOMIUEC C UBMCHCHHUEM CTEICHEW OKHMCIICHUS: B3aUMOICHCTBHE
KHCJIOT C M€TaJlJIaMH, BOJIbI C METAJIJIAMH, TOPCHHUEC METAJIJIOB

CamocTosiTe1bHasi padoTa odyuarmmxes Ne 4
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Pewenne ynpaxxuenuii no teme «l eHeTnyeckas CBsA3b MEXIY KjaccaMu
HEOPraHWYECKUX COETUHEHUI.

Paznen 3. HEOPTAHUYECKAS
XUMUA

Tema 3.1. Knaccudukarnus
HEOPraHUYECKUX COCIUHEHUN.
MerTanisl.

Conep:xanue y4ye0OHOro MmaTepuasa

Knaccudukanus HEOpPraHUYEeCKHX COCIUHEHUH. XMMHYECKHE CBOWCTBA OCHOBHBIX
KJIACCOB HEOPraHWYECKHUX COEAUHEHUH. MeTabpl. ODIEKTPOXUMHYECKUN  psl
HanpspkeHui metamioB. O0muMe crmoco0bl oydeHus: MeTaioB. [loHsTHE 0 KOppO3UH
MeTaiioB. CiocoObl 3aIIUTHI OT KOPPO3HUH.

Kontponbnas padota No3. Xumudeckue peakiuu

CamocrosiTesibHas padora o0yuaromuxcst Ne 5
Koncnextuposanue no reme «CriiaBsl MeTamioB. Kopposust MmeTamioy.

JlaboparopHasi padora Ne S.
OO0m1me CBOMCTBA U CIUIABBI
METAaJIJIOB.

JlabGoparopHasi pabora Ne 5

3akanka 1 oTIyck ctainu. O3HaKOMJIEHHUE CO CTPYKTYPaMH CEpOro 1 OeJIoro 4yyryHa.
v + +

OGIure CBOJCTBa MeTa/LIoB. KauecTBeHHbIC peakiuu Ha HoHbl Fe’ uFe’

2-3

CamocrosiTesibHas padora odyuarmuxcs Ne 6
Koncnektuposanue no reme «CuiiMKaTHas MPOMBIIIIIEHHOCTh. [Ipon3BoacTBO cepHoit
KHUCIIOTEIY.

Tema 3.2. O0Omwume cBoiicTBa
HEMETAJJIOB.

Conep:xanue yueOHOro MaTepuasa
Hemerannbl. OKHCIUTENbHO-BOCCTAHOBUTENbHBIE CBONCTBA THUIUYHBIX HEMETAJIJIOB.
OO611ast XapakTepUCTUKA MOATPYIIIBI FAJIOT€HOB.

CamocrosiTesbHast padora o0yuarommuxcaNe 6
Koncnexktuposanue no teme «CuiiMKaTHas MPOMBIIIIIEHHOCTh. [Ipon3BoacTBO cepHOit
KHCJIOTBIY.

IMpakTuyeckoe 3ansaTHe Ne 2.
I'enernueckas B3aMMOCBS3b MPOCTHIX
Y CIIOKHBIX BEIIECTB.

IIpakTuyeckas padora Ne 2
Pemenne skcriepuMeHTaNbHBIX 33/1a4. | eHeTHuecKast B3auMOCBSI3b MPOCTHIX U
CJIOKHBIX BCIIECTB.

CamocrosiTesbHast padora o0yyarommuxcsaNe 7
[loaroroBka K y4acTrio B MUHU KOH(epeHIIUH Ha TeMy «Mup 3epkain.

O0001IeHHE U CUCTEMATU3ALIUS
3HAHUH

Conep:xanue yueOHOIro MaTepuasa
Munu koH(pepeHus no xumun «Mup 3epkan». O60011eHne U CHCTeMaTU3alus
3HAHUM.

CamocrosiTesibHas pabora odyuarwmmxcst Ne 8
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Pemenne 3aaa4 I10 TEMC «OCHOBHBIE TTOHATHSA U 3aKOHBI XHMHI).

Paznesn 4. OPTAHUYECKASA

XUMUA 66
Tema 4.1. Teopus cTpoenus Coaepixanue yueOHOro MaTepuaJa
OpPraHUYECKUX COCIUHCHUM. O3HakomiieHHE O0ydarolmxcs ¢ popMaMu TEKyIled M MPOMEXYTOUYHOM aTTecTaluu,
OCHOBHOW M JOMNOJIHUTEIBHON JIMTEPATYPOM MO KypCy AUCUUILUIMHBI U IMPOBEICHHUE
MHCTPYKTaXa [0 TEXHUKE O€30IaCHOCTH. 2
Knaccudukanus 1 HOMEHKIATYpa OpraHMYeCKUX COeIMHEHHH. XUMUYECKHE CBOMCTBA 2
OCHOBHBIX KJIACCOB OPraHMYECKUX COeOUHEHMH. Teopus CTpOEHHsS OpraHM4eCKHX
COCIMHEHMM.  YrieponaHbii  ckener. Panukanbl.  @OyHKIMOHAIBHBIE  TPYIIIHL.
I'omonornueckuii psag, romosoru. CTpykTypHas H30MepHs. TUIBI XUMUYECKUX CBSI3EN
B MOJIEKYJIaX OPraHMYECKHUX COCAMHEHUH.
CamocrosiTesibHas padora o0yyaromuxcaNe 9
Koncnektuposanue no teme «IIpupoaHble HCTOYHUKHU YIIIEBOAOPOIOBY. 1
Tema 4.2.I1penenvabie Coaep:xanue yueOHOro MaTepuaa
YIJII€BOIOPOBI. AJKaHBI: TOMOJIOTUYECKUN psll, U30MEPHUsS U HOMEHKJIATYpa aJIKaHOB. XUMHYECKHE 2
CBOMcTBa  ankaHOB (MeTaHa, »3TaHAa): TOpEHUE, 3aMEUICHHE, Ppa3JIoKEHUE, 2
neruapupoBanue. [IpupoaHble HCTOUHUKH YTIIEBOJOPOJIOB: HEPTh U MPUPOIHBIN Ta3.
[IpMeHeHne anKkaHOB Ha OCHOBE CBOMCTB.
CamocrosiTesbHast padora o0yyarommuxcaNe 9 1
Koncnektuposanue no treme «IIpupogHble HCTOYHUKHU YTIIEBOAOPOIOBY.
Tema 4.3.HenpenenbHble Coaep:xanue y4eOHOro MaTepuaa
YIJIEBOAOPOABL. Ankensl. 'oMonorndeckuii psj, H30MepHsi, HOMEHKJIATYpa aJKEHOB. XUMHUYECKUE
CBOWCTBA 3TUJIEHA: TOpEHHE, KaUeCTBEHHbIE peakIiK (o0eciBeuMBaHUE OPOMHOM BOJIbI
W pacTBOpa IepMaHraHata Kajus), THApaTanus, HoJuMepu3anus. AJKaJaueHBbI. 4 2
I'oMmonornueckuii psii, H30Mepusi, HOMEHKIIaTypa ajlkaaneHoB. [I[pumenenue.
AnkuHbI .AnieTuneH. XUMUYECKHUE CBOMCTBA alleTHIICHA: TOPEHHE, 00ECIIBEUHBAHNE
OpOMHOI BOJBI, MPUCOECTUHEHUH XJIOPOBOAOpoAa M ruaparauus. llpumeneHue
aleTUJIEHA HA OCHOBE CBOWCTB.
CamocrosiTesibHas padora o0y4yarommxcsaNe 10 2
Koncnektuposanue no teme «Jl1eHOBbIE YTIIIEBOAOPOIBI.
Jlaboparopnasi pabora Ne 6. JlaGopaTopHas padora Ne 6. 2 2-3
[TocTpoenne Moaeneit MOJIEKYI IlocTpoenne Mozeneil yriieBogopooB. Buibl n3oMepuu yriieBogopoJoB.
OpPTraHWYECKHUX BEIECTB. CamocrosiTesibHas paGora odyuarommxcsaNe 10 1
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KOHCHCKTI/IpOBaHHe I10 TEMC ((L[I/ICHOBBIG YIJIICBOAOPOABD.

Tema 4.4. ApomaTnueckue

Conep:xaHue yueOHOIro MaTepuaJia

YIJI€BOIOPOIBI. Apenbl. benzon. Xumuueckue cBoiicTBa OeH301a: TOpeHue, peakluy 3aMenieHus (ra- 2
JIOTeHHUpOBaHue, HUTpoBanue). [Ipumenenue 6eH3051a HA OCHOBE CBOMCTB.
CamocrosiTesqbHasi pabora ooyyarommxcesaNe 11
Koncnektuposanue no reme «lIpumenenne 6eH301a ¥ €ro roMOJIOrOB ».
Jlaboparopnasi padora Ne 7. JlaGopaTopHas padora Ne 7. 2-3
CBolicTBa IpeENIbHbIX, CBolicTBa IPEJEIIbHBIX, HENPEIEIbHBIX U APOMAaTHUYECKHUX YIIIEBOJOPOJIOB.
HEIpPEACIIbHBIX M apOMaTHYECKUX CamocrosiTesbHas padoTa odyuaromuxcsaNe 11
YIJI€BOIOPO/IOB. Koncnektuposanue no teme «lIpumenenne 6eH3051a U €ro roMoJI0roB ».
IIpakTuyeckoe 3ansaTue Ne 3. IIpakTnyeckas padora Ne 3. 23
CpaBHuTENbHAS XapaKTEPUCTHKA CpaBHuTENbHAS XapaKTEPUCTHKA MPEEIIbHBIX, HENPEAEIbHBIX U apOMaTHUYECKUX
YIJIEBOIOPO/IOB. yTJI€BOJIOPOJIOB.
CamocrosiTesibHas padora odyuaromuxcsaNe 11
Koncnektuposanue no teme «lIpumenenre 6€H3051a U €ro roMoJI0rOBY
Tema 4.5. CriupThl 1 PEHOBI. Cojaep:xanue yueOHOIro MaTepuaJa
Kucnoponconepxaiue coeIuHEHUS: OAHO- M MHOTOATOMHBIE CIUPTHI, DEHOI.
I'mapokcunbHas rpynna kak QyHKIuoHanbHas. [IoHsTHE 0 MpeeabHBIX 0IHOATOMHBIX
cnuprax. XWUMHYECKME CBOMCTBAa JTaHOJA. [JMIEpUH Kak IMPEICTAaBUTEIb 5
MHOTOaTOMHBIX crnupToB. KauecTBeHHass peakiusi Ha MHOTOATOMHBIE CIIUPTBHI.
dusnyueckue 1 XUMUUIECKHE CBOMCTBA (eHona. B3anmMHoe BIMsHIE aTOMOB B MOJICKYJIE
¢deHona: B3auMOJIeHiCTBHE C TMIPOKCUIOM HATpHs U a30THOM Kucnotoil. [Ipumenenue
(heHoa Ha OCHOBE CBOMCTB.
KonTtposbHast padota Ne 4 « CBoicTBa yriaeBoJOPOJOB»
CamocrosiTesibHas paGora odyuarommxcs Ne 12
Pemenune ynpaxsenuit no reme «CrupTel, (PEHOIBI M adbJETHIbI».
Tema 4.6. Anpaerunsl. Coaep:xanue yueOHOro MaTepuaa
[Tonste 06 anpaeruaax. AnpAeruaHas rpynmna kak (QyHKIHOHaNbHAs. XUMHYECKHE 2
CBOWCTBa, TMOJYYEHHE albJIETU]OB, NPUMEHEHHE (GopMaibAeriuia Ha OCHOBE €ro
CBOMCTB.
CamocrosiTesibHass padora o0y4yarommxcst Ne 12
Pemenne ynpaxuenuii no reme «Coupthl, PEHOIBI U alIbJETUIBD).
JlaGopaTopHas paGora Ne 8. JlabopaTopHasi paGora Ne 8. 2-3

N3ydeHne XuMHYEeCKUX CBOWCTB

KauecTBeHHbIC pP€akiMM Ha OAHOATOMHBLIC, MHOTOATOMHBIC CIIMPTHI U aJIbACTUABI.
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CIIMPTOB U AJIbACTHUIOB.

CamocrosiTesqbHasi padora o0yuarommxcst Ne 12
Pemenne ynpaxuenuii mo reme «Cnupthl, PEHOIBI U AlTbCTUIBD.

Tema 4.7. OTHOOCHOBHEIE
KapOOHOBBIC KHCIIOTHI.

Conep:xaHue y4eOHOro MaTepuasa

Kap6onoseie kuciotsl. [TonsiTHe 0 KapOOHOBBIX KUcI0TaX. KapOokcunpHast rpymmna
Kak  (yHkuuoHanbHasg. [oMonoruueckuii  pAn  NpEeAENbHBIX  OJHOOCHOBHBIX
KapOOHOBBIX KHCJIOT. XHMMHMUYECKHE CBOMCTBA YKCYCHOM KuCHOThL. [lpumeHnenue
YKCYCHOM KHMCJIOTBI Ha OCHOBE CBOMCTB. Brpicuine >XUpHBIE KHCIOTBI Ha IMpUMEpE
MAJIbMUTUHOBOW U CTEAPUHOBOM.

KontposnbHas padota No5 « XuMudeckue CBONCTBA CIUPTOB M aJIbJICTHIOBY

CamocrosiTesibHas paGora odyuarommxces Ne 13
[TucemenHas pabora mo Teme «Mpuia, KakK COJIM BHICIIMX KAPOOHOBBIX KHCIIOT)

Tema 4.8. Cnoxuble 3QUPHI U KUPBI

Conep:xanue yueOHOro MaTepuasa

Ddupst u xupsl. [lonydenue cnoxHbXx 3GupoB peakuueit srepudukanuu. CroxHbe

3¢uUpHl B IpHUpOJIe, NX 3HaYcHHE. [[prMEeHEeHNE CIIOKHBIX 3(UPOB HA OCHOBE CBOMCTB.
XKupsl kak cnoxxubie 3¢upsl. Kinaccudukarus sxupoB. XUMHUYECKHE CBOWCTBA KHUPOB:
THIPOJIU3 U THIPUPOBAHKE KUIAKUX KUPOB. [[pruMeHeHne 5KUpOB HA OCHOBE CBOMCTB.
Mpbuna.

CamocrosiTesibHas padora odyuarommxces Ne 13
ITucbmenHas pabota no Teme «Mblja, Kak COJM BBICIIMX KAPOOHOBBIX KUCIIOT)

JlaGopaTopnasi padora Ne 9.
W3ydeHue cBOMCTB KapOOHOBBIX
KHCJIOT U UX IIPOU3BOJHBIX.

JlabopaTopuasi padora Ne 9.

N3ydenne cBOMCTB KapOOHOBBIX KUCIIOT U UX MPOU3BOAHBIX. CBONCTBA YKCYCHOM
KHCJIOTHI, O6HII/IC CO CBOHMCTBaMU MHHCPAJIbHBIX KHUCIIOT. KauectBeHurnie pPCaKunu.
Jloka3aTenbCTBO HEMPEAeIbHOTO XapakTepa KHUAKOTO KUPA.

2-3

CamocrosiTesibHas padora odyuarommxces Ne 13
ITucbmenHas pabora no Teme «Mbla, Kak COJM BBICIIMX KAPOOHOBBIX KUCIIOT)

Tema 4.9. YraeBosl

Conep:xanue yueOHOro MaTepuasia

VYrneBoapl, Ux Kiaccudukanus: MoHocaxapuibl (TIOKO03a, (PYKTO3a),AHcaxapuibl
(caxapo3a) u monucaxapuabl (KpaxMan M LeiTono3a).loko3a — BelecTBo ¢
JTBOMCTBEHHOW (YHKIIMEH — aIbJACTUIOCTUPT. XUMHUYECKHE CBOWCTBA TIIFOKO3HI.
[IpumeHeHue TIII0KO3bI HA OCHOBE CBOWCTB.

KonTponbnas pabora Ne6 «KapOboHOBBIE KUCTIOTHI, CIOXKHBIE 3UPHI U JKUPBDY

CamocrosiTesibHas padora o0y4yarommxcs Ne 14
KoHcnektupoBanue 1o remeno reMe «bruosornueckas poiib yrieBoi0B»

14




Jladoparopnasi padora Ne 10.

JlaGopaTopHas padora Ne 10.

CBolicTBa yrieBoJ0B. CoiicTBa yriieBo70B. B3aumoielicTBuE IIIH0KO3bI M caxapo3bl ¢ THAPOKCUIOM MEIU 2-3
(I1).KauecTBeHHast peakius Ha KpaxmaJl.
CamocrosiTesibHas pabora odyuarommxcs Ne 14
KoHncnektupoBanue 1o reme «buoaornyeckasi pojib yrileBoJI0B»
Tema 4.10. AzoTcoaeprkarue Coaepixanue yueOHOro MaTepuaJa
OpPraHUYECKUE COCIUHEHMS. A3zoTcoaeprkaliye COeAMHEHUS: aMUHbl, aMMHOKHUCIIOTBI, OEJIKH.
Amunsl. [lonsTHe 00 aMrMHax. AHWINH KaK OPraHUYECKOE OCHOBaHHE. AMUHOKHUCIIOTHI 2
Kak am@oTrepHble IU(YHKIMOHAIbHBIE OpPraHUYECKHE COeAMHEHHs. XHMUYECKHe
cBOMCTBa aMHMHOKHMCIOT. IlentmpHas cBsa3p u  noaunentuasl. [IpuMenenue
aMMHOKUCIJIOT HAa OCHOBE CBOMCTB. benku.
CamocrosiTesibHas pabora odyuarommxcs Ne 15
KoHcnekrupoBanue 1o treme «buosaoruyeckasi pojib 1 OMOCHHTE3 OCJIKOBY
JlabopaTopnasi padora Ne 11. JlabopaTopHas paGora Ne 11
XUMHUYECKUE CBOICTBA aHUIIMHA. Xumuueckue cBoiicTBa aHuIuHa. PactBopeHune OenkoB B Boze. [leHarypaiius pactBopa 2-3
L[BeTHBIE peakiy HA OCNKH. Oeyika KypHHOTIo Siiilla Py HarpeBaHUU, PAaCTBOPAMU COJIEH TSXKENbIX METAJUIOB U PU
HarpeBaHMU.
CamocrosiTesibHas paboTa odyuarommxcs Ne 15
KoHcnektupoBanue 1o treme «buosoruueckast pojib 1 OMOCHHTE3 OEIKOB»
Tema 4.11. [TonumepsL. Coaepixanue yueOHOro MaTepuaJa 2
[TonmMepsl: TuUIacTMacchl, KaydyKd, BOJIOKHA. [loiaydeHue mnoimMMepoB peakuueu
MOJINMEPHU3ALIUU U TTOJTMKOHICHCAIIUH.
CamocrosiTesbHas pabora odyuarommxcs Ne 16
KoHcnekTupoBanue 1o treme «3HaueHue U MPUMEHEHUH OJIMMEPOB B OBITY»
IIpakTuyeckoe 3ansaTHe Ne 4. IIpakTnueckas padora Ne 4 2.3
Pemenne skciepuMeHTaIBHBIX Pemenne skcriepuMEHTANBHBIX 3a7a4. ['eHeTn4yeckas B3aMMOCBSI3b MEXY KlacCaMu
3a1ad. OPraHNYEeCKUX COCTMHEHUMU.
CamocrosiTesibHas padora o0y4yarommxcs Ne 16
KoHncnektupoBanue no reme «3HaueHUE U NPUMEHEHUI MOJIMMEpPOB B OBITY»
Tema 4.12. Xumust v KU3Hb. Coaep:xanue yueOHOro MaTepuaa
Xumus u 310poBbe. JlekapcTtBa, (epMEHTHI, BUTAaMUHBI, TOPMOHBI, MUHEpaJbHBIE 9

Bozbl. [Ipobnemsl, CBS3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MPENapaToB.
Xumus v numa. KanopuitHOCTh )KUPOB, OEITKOB U YTIIEBOJOB. XUMHUSI B TIOBCETHEBHOM
*u3HU. Moromue u ynuctsmme cpeacrsa. [IpaBuna 6e3o0macHoil paboThI CO CpeCTBAMU
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ObITOBOM XUMHHM. XHMHUYECKHME BEIIECTBA KaK CTPOUTENbHBIE M TOJCIOYHbIE
MaTepuanbl. BemiectBa, Hcmonb3yemple B TOIUrpaduu, >KUBOMKMCH, CKYJIBITYDE,
apxutektype. OOmye mpeacTaBiIeHUs O MPOMBIIUICHHBIX CHOCO0axX MOJy4YeHHS
XMMHUYECKHUX BEIIECTB (HAa IPHUMEpPE IMPOU3BOJCTBA CEPHOM KHMCIOTHI). XUMHUYECKOE
3arpsAi3HEHUE OKPYXKAIOLIEH cpeapl W €ro IOcCHeACTBUA. bpITOBas XuMHuecKas
IpPaMOTHOCTh. 3HAUEHUE XUMHH B MEIUIIMHCKOH (JeKapcTBa, BUTAMHUHBI, ()EPMEHTHI),
MUIIEBOM, JIErKOW MpoMbIuieHHOCTH. OO0ImuMe NpeacTaBIeHUs O MPOMBIIUICHHBIX
crocofax TMOJy4eHHs XHUMHUYECKHMX BEUIECTB (Ha MpUMepe NPOHM3BOJACTBA CEPHOIL
KHCIIOTHI). XHUMHUYECKOE 3arps3HEHHE OKpYXalollell cpeAbl U ero IOCIEeACTBHUSL.
breiTOBast xuMu4eckasi r[paMOTHOCTb.

[IpoBenenue munn-koHpepeHIn Ha Temy : «Oprannyeckas XUMUs — IpYT WK Bpar?

CamocrosiTesibHas pabora odyuarommxcs Ne 17

[ToaroroBka Kk yyacTuio B MUHH-KOH(pepeHInu Ha TeMy «OpraHudeckas XuMus — JpyT 1
WK Bpar?»
O060011eHre U cUCTeMaTU3alus Conep:xanue y4eOHOro Marepuasa: 2 2-3
3HaHuid. JuddepeHnnpoBaHHbIHI O06o06mIeHre u cucreMatusanus 3HaHui. JuddepeHmpoBanHbIif 3a49eT.
3a4eT. CamocrosiTesibHas padora odyuaromuxcs Ne 18 1
IToaroroBka k nuddepeHpoBaHHOMY 3a4ETY
Ilpomesicymounas ammecmayua: ouggepenyuposannviit 3a4ém
Bcero: 117

Jl1s XapakTepUCTUKH YPOBHS OCBOCHHsI YUEOHOI0 MaTepualla UCIOJIb3YIOTCS CIEAYIOIINE 0003HAYCHHUS:

1 — o3HaKOMUTENbHBIN (y3HABaHHUE paHEE U3YUYEHHBIX O0OBEKTOB, CBOWCTB);

2 — penpOaYKTUBHBIN (BBIIIOJHEHUE IEATEIILHOCTH 110 00pa3ily, HHCTPYKIIUU UJIH 110JI PYKOBOACTBOM);

3 — MPOJYKTUBHBIN (TTITAHUPOBAHUE M CAMOCTOSTEIILHOE BHIITOJIHEHHE JIESITETPHOCTH, PEHICHUE TPOOJIEMHBIX 3a/1a4).
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3. YCJIOBUS PEAJIMBALIAU TIPOTPAMMBI YYEFHOM JUCITATLIAHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATePUAJIbHO-TEXHUYECKOMY 00ecie4eHH 0

YyebHas TUCIUIUIMHA PEATN3yeTCs B y4eOHOM KaOMHETEe CONMATbHO-3KOHOMUYECKUX TUCIIUILIIHH.

O06opynoBaHue yueOHOro KabuHeTa:

— MOCaJI0YHbIE MECTa MO KOJIMYECTBY 00YJarOIINXCS;
— pabouee MECTO IpenoaaBaTes;
— MCTOAUYCCKHUEC MAaTCPUAJIBI ITO JUCIUIIIIMHE,

TexHuueckue cpeiacTBa OO0ydyeHMs paboyero Mecra IPEenoJaBaTelisd:  KOMIIBIOTEPHOE
o0opy/soBaHue, KOTOpOE IOHKHO COOTBETCTBOBATH COBPEMEHHBIM TpEOOBaHUSAM O€30MacCHOCTH U
HaAEKHOCTH, IMPelycMaTpuBaTh BO3MOXKHOCTh MHOTO(YHKIIMOHAJIBHOTO HCIOJIb30BaHUs KaOWHETa, ¢
LENBI0 U3YYCHHs] COOTBETCTBYIOIICH TUCIHMIUIMHBI, MYJIbTHUMEAMHHOE 00OpyIOBaHUE (IPOEKTOP M
MPOEKIIMOHHBIN IKpaH WK UHTEPAKTUBHAS J0CKa), TOKAJIbHAs CETh C BBIXOJOM B Internet.

HaunmenoBanue CIICHUAJIBHOI'O IOMCHICHUA: IIOMCIICHUC OJIA CaMOCTOSITEIIHbHOM pa6OTBI,
YuranbHelii 3a1. OCHAIIEHHOCTH: pabodee MecTo, KOMITbIOTEp (HOYTOYK) € 10CTynoM K cetu «MHTepHeT»
u O1OC.

HaumenoBanue crienuanbHOrO MOMEUIEHMs: yueOHask ayJUTOPHS JUIsl IPOBEIECHUS IPAKTUYECKUX
3aHATUNA, TPYONOBBIX KOHCYIbTALUWA, WHIUBUAYAIbHBIX KOHCYJIbTAIMM, TEKYIIEro KOHTPOJIA,
MPOMEXYTOUHOM aTTecTanuu, YdeOHas ayAUTOPHUM, OCHAIIEHHbIE OOOpPYAOBaHHWEM U TEXHHUYECKHUMHU
cpeactBamu  oOyudeHus. OcHameHHOCTh: KomrmiekT ydeOHOM Mebenn, HOYTOYK, TNPOEKIIMOHHOE
o0opynoBaHue (MyJIbTUMEIUINHBIA TPOEKTOP U IKPaH).

IlepevyeHb JTHIIEH3NOHHOTO M CBOOOHO PACIPOCTPAHSAEMOI0 POrPAMMHOI0 o0ecreYeHus :

Microsoft Office 2010 Professional Plus (ITaket mporpamm Word, Excel, Access, PowerPoint,
Outlook, OneNote, Publisher)

Microsoft Office 2007 Professional (ITaker nporpamm Word, Excel, Access, PowerPoint, Outlook,
OneNote, Publisher)

Microsoft Windows 10 Professional 64-bit Russian DSP OEI

Microsoft Windows 7/8.1 Professional

Cepsucel DM1IOC OpUIIC

AutoCAD

KOMITAC-3D

IIpn u3ydyeHun JMCHUILIAHBI B (popMaTe 3JIeKTPOHHOr0 00y4yeHus ¢ ucnouan3zopanuem 10T

Heorpannuennass Bo3MOXHOCTh joctymna ooydatomerocss k QMMOC u3 moboi TOUKH, B KOTOPOH
UMeeTCsl JOCTYNl K HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOW cetn «lHTepHeT» (mamee - ceThb
«VIHTEpHET»), KaKk Ha TEPPUTOPUU OPTaHU3AIMH, TaK U BHE €e.

Hoctyn x cuctemam BuaeokoHdpepeHrcBsazu DNOC (MmoOumbHast U IEKCTOMHAS BEPCUU WIIH KE
BEO-KJIMEHT).

3.2. UudopmanuoHHOE o0ecnedeHre peau3aluu NPporpaMmbl

Jns peanuzanuu mporpamMmbl OUOIHOTEUHBINH (DOHI 00pa3oBaTENBbHON OpraHU3aluU JTOJDKEH
MMETh MeYaTHbIE U/WIIN 3JIEKTPOHHBIE 00pa3oBaTeIbHble U MHPOPMAIIMOHHBIE PECYPChI, PEKOMEH1yeMbIe
JUIS MCTIOJIb30BaHUs B 00pa30BaTeIbHOM MPOIIECCe.

ITepeyenb pexkoMeHayeMBbIX y4eOHBIX M3AaHUH, JONOJHUTEIbHON JuTepaTtypbl UHTEpHeT-
pecypcoB, 6a3bl JaHHBIX 0UOJIMOTEeYHOT0 POoHIA:

OcHOBHbBIE HCTOYHUKH:

1. Audunorenosa, U. B. Xumus : y4eOHUK M TPAaKTUKYM JJISI CPEeHEr0 MpOo(ecCHOHATBLHOTO
obpazoBanus / U. B. Audunorenosa, A.B. babkos, B. A.IlonkoB.— 2-¢ wu3m., ucOp. W JIOM. —
Mockga : U3natensctBo FOpaiit, 2021. — 291 ¢. — (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-
534-11719-6. — Tekctr : onexktpoHHbI // OOpa3zoBatenbHas miargopma IOpailt [caliT]. —
URL: https://urait.ru/bcode/47167
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https://urait.ru/bcode/471677

2. JleGenes 0. A., ®aneeB I'. H., T'onybes A. M., llanosan B. H. ; mox oOmieii pemakiueit
I'. H. ®ageeBa Xumus . yuyeOHHK Ui CpeaHero mnpodeccHoHanibHOro obpasoBaHus /. — 2-¢ u3.,
nepepad. um Jjgon. — MockBa: M3marensctBo IOpaiit, 2021.— 431c.— (IIpodeccuonanbHoe
obpazoBanmne). — ISBN 978-5-9916-7723-3. — Texkcrt: anexkrponHsiii / ObpazoBarenbHas muiatdopma
IOpaiir [caiiT]. — URL: https://urait.ru/bcode/470929

JlomoTHUTEIbHBbIE UCTOYHUKH (JI7151 BBIMTOJIHCHUSI BHEAYTUTOPHOW CaMOCTOSTEIIbHON pabOThI):

1. Caenko O. E. Xumus: yueOHUK 119 KOJUIeKEeH: oOmieoOpa3zoBarenbHas noarotoska / O. E.
Caenko. — M3n. 2-e - PocroB-Ha-/lony: ®@enukc, 2018. - 282, [1] c. - (Cpennee mpodeccuoHambHOE
oOpazoBanue). - ISBN 978-5-222-31141-7.

IMepuonnyeckue u3aaHus:

Hayka u xu3Hb

Ilepedyenb npodeccuoHaTIbLHBIX 023 TaHHBIX 1 HHPOPMALMOHHBIX CIIPABOYHBIX CUCTEM:
1. Dnexktponnas wuH(popmManmoHHas oOpa3oBarenbHas cpega OpUIIC. - Pexum pgocryma:

http://mindload.ru/

2. CIIC «KoncynbranT [Llnrocy» - Pexxum moctyma: http://www.consultant.ru/

3. Hayunas snextponnas 6ubmmorexka eLIBRARY.RU- Pexxum nocryna: https://elibrary.ru/

4. DBC Y4eOHO-METOIUYECKOro IICHTpa M0 00pa30BaHUIO Ha KEJIE3HOJOPOKHOM TpaHcmopte (Db
YMII XK/T) - Pexxum nocryma: https://umczdt.ru/

5. OBC m3natensctBa «Jlanb»- Pesxum mocryma: https://e.lanbook.com/

6. DbC BOOK.RU- Pexum mocryma: https://www.book.ru/

7. OBC «Opaii» - Pexxum nocryna: https://urait.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEFHOM JUCHUILIAHBI

KonTpons

U OLEHKa pe3yJbTaToB

OCBOGHHUSI y4eOHOW JAMCIUILIMHBI

OCYILIECTBIISETCS

mnmpenoaaBaTejIi€M B IIPOLHECCE IMPOBCACHUA ayAUTOPHBIX 3aHSATHH. TCKYH_[I/Iﬁ KOHTPOJIb: BBIIIOJIHCHBI Ha

IIOJIOKUTCIIBbHYIO OL€CHKY BCC na6opaTopHLIe U IIPAKTHYCCKUC pa6OTI)I, BBIIIOJIHEHBI TEMATUYCCKUC

BHCAYAUTOPHBIC CaMOCTOATCIIbHBIC pa6 OTHhI.

mudepeHIMpOBaHHOTO 3a4eTa.

[IpomexyTouHass arrecTalsi HPOBOAMUTCA B ¢opMme

PesyabTaTnl 00yueHus:

IToka3aTenu oeHKH pe3yJjbTara

®opMa U MeTO/bI
KOHTPOJISl M OlleHKH

yMeHHusl, 3HAHUS pe3yJbTaToB
o0yueHust
Ymers:
¥Y1. Ha3zeiBath u3ydeHnele | 1) Hamucanme W uYTeHHWe  3HAKOB | YCTHBIN Ompoc.
BEIIECTBA 110  TPUBHUAIBHOW | XUMHYECKUX AJIEMEHTOB; Pe3ynbrarsl
W MEXIYHAPOAHOH | 2) pa3Uuyue TPOCTBIX U  CIOXKHBIX | BBITOJHEHUS U
HOMEHKJIaType BEILIECTB, CMECEU U CIIOKHBIX BEIIECTB; 3AIUTEI
3) cocraBneHue ¢GopMyn  OMHAPHBIX IIPAKTHYECKHIX
COCIMHEHUI 1 UX HAa3BaHUE; SAHSTHH 1
4) uyTeHWE W  Ha3BaHHC q)opMyvn aBOpaTOpPHBIX PAGOT.
XUMHUYECKUX | COCHMHEHHUH, | poyyryrary
NPHHAUICKAIINX K BAKHCUIIMM KIACCAM | oo oo
HEOPraHUYECKUX COCAMHECHHUI; BHEAYIHTOPHOI
5) cocTaBIeHHE CTPYKTYPHBIX QOPMYI | (oo oo i
BCEBO3MOXKHBIX TOMOJNIOTOB M H30MEPOB | \a5ory,

IIpeIeabHBIX " HENpPEIeIbHbIX
YTIIEBONOPOIOB;

6) cocTaBle€HHE CTPYKTYPHBIX (opMyI
BAKHEUIIINX KHUCIOPOACOAECPKALLMNX

OpPraHMYECKUX COECIMHEHUI;
7) HamMcaHWEe CTPYKTYPHBIX (OPMYT BCEX
BO3MOXHBIX HM30MEpPOB a30TCOAEPKAIIUX
OPraHUYEeCKUX COCTMHECHUM;

8) COCTaBJICHUE Ha3BaHUU BCEX
UCIOJIb3YEMBIX  (OpMYJT  XHMHUYECKHUX
COCIMHEHU N o TPUBHAIILHON u

MEXKYHAPOAHOM HOMEHKIIATYPE.

¥Y2. Onpenensite: BaJE€HTHOCTh
u CTEICHb OKHCIICHHS
XUMUYECKUX DJIEMEHTOB, THI
XUMHYECKON CBSI3U B
COCAMHEHMAX, 3aps]  HOHA,
XapakTep cpeabl B BOJIHBIX
pacTBOpax HEOPraHUYECKUX U
OpPraHUYECKUX COEIMHEHUH,
OKHCIIUTENb U BOCCTAHOBUTEIID,
MPUHALICKHOCTh  BEIIECTB K
pa3HbIM KJlaccam
HEOPraHUYECKUX u
OpraHUYeCKUX COCTUHEHUHN

1) Ompenenenne cocTaBa BeLIECTBA MO MX
bopmynam;

2) ompenelneHWe TPHU3HAKOB XUMUYECKUX
peakuuii;

3) mpuMeHeHHue 3aKOHa COXPaHEHHSI MACChI
BEIIECTB IMPU HAIMCAHUH YPAaBHECHUI;

4) cocTaBleHHE XUMUYECKUX YpaBHEHH,
YpaBHHBAHHE HX;

5) ompeneneHue BaJCHTHOCTH M CTEMCHU
OKHUCJICHUS 3JIEMEHTOB B HEOPTaHUYECKHX
COCTMHEHUSIX;

6) ompeneNieHUe BAJICHTHOCTU W CTETICHU
OKHUCJICHUS DJIEMEHTOB B OPraHUYECKHX
COCJTMHEHUSX;

VYcTHBIN Oompoc.
Pe3ynbTatsr
BBITIOJIHEHUS U
3aIUTHI
MPaKTUYECKHUX
3aHATHN U
ab0paTOPHBIX padoT.
Pe3ynbTaTel
BBITIOJTHCHUS
BHEAYJUTOPHOMN
CaMOCTOATEIIHON
paboThI.
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7) pacro3HaBaHHe OKHUCJIUTEIBHO-
BOCCTaHOBUTEIBHOTO MTPOILIECCA;

8) ompenenenue HanpaBieHUs "IBUKCHUS"
3JIEKTPOHOB;

9) cocraBneHue 3IEKTPOHHOTO OanaHca;
10) onpenenenue 3apsija HOHa;

11) ompeneneHne HM30MEPOB M TOMOJIOTOB

pa3IMYHbIX KJIACCOB OpPraHUYECKUX
COCIUHECHHI,

12) oIpeziesieHue OKHUCIIUTENS u
BOCCTaHOBUTEJS B OKHUCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMSIX;

13) ompeneneHne TO — XUMHYECKUM

dbopMyiiaM, NPUHAAIC)KHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIacCy COSIMHEHHIA;

14) ompenenenue pH cpensl pactBopa, B
3aBHCHMOCTH OT THIIa THAPOIIU3A COJIH;

15) ompeneneHue  Ppa3iIUMYHBIX  BUJIOB

XUMUYECKON CBSI3U o dbopmyie

HEOPraHUYECKUX u OpraHUYECKUX

BEILIECTB;

16) wHanmucanue cxeM  00Opa3oBaHMS

XUMUYECKOH  CBS3M B YKa3aHHBIX

COE/IMHECHUSIX.
Y3. Xapaktepusoatb: | 1)  CocraBnenue  (GopMmyn  OKCHUIOB, | YCTHBIH OIpOC.
DJIEMEHTHI MAJIBIX IIEPUOIOB 110 | BOAOPOAHBIX COECJUHEHUMH HEMETAIIOB, | Pe3ynabTarhl
ux MIOJIOKEHUIO B | TUIPOKCUJIOB, COJIEH; BBIIIOJIHCHUS U
[Tepuoanueckoii CHCTEME | 2) COCTaBIIEHHE CXEM CTPOCHHUS aTOMOB | 3ai[UThI
JN.1.Menneneesa; o0Iue | BIEMEHTOB MEPBbIX YETHIPEX MEPUOJIOB TIPAKTHIECKNX
XUMHYECKHUE cBoiicTBa | [lepnoanyeckoil CUCTEMBI; 3AHSTHH 1
METaJUIOB, HEMETAIJIOB, | 3) ONHWCaHWE BaXXHEHIIUX CBOWCTB U JTaGOPaTOPHBIX PAGOT.
HEOPTraHUYECKUX M | XapaKTEPHCTHK XUMUYECKUX JIEMEHTOB 110 | pesynyrargy
OpraHUYECKUX COCJMHCHUM; | TIAHY, ~HA  OCHOBE  MOJNONKCHHS B | pooo o oo
CTpOCHUE u xumnueckue | Ilepuoanueckon cucreme; BHEay/IHTOPHOIT
CBOMCTBa U3YYEHHBIX | 4) aHAJIN3UPOBAHUE OKUCIUTEIIBHO" | an i o e 0
HEOPraHUYECKUX 1 | BOCCTAHOBHTEIIbHBIX  CBOHCTB  aTOMOB, | nagory

OpraHU4YCCKUX COE€TUHEHUI

MOHOB W BEIIECTB, a TAaKXKe€ WX CHJIBI Ha
OCHOBE  3HaHMM O  CTPOCHHMHM U
MEPUOJNYHOCTH U TIO TIOJIOKEHHUIO B
[Iepunonunueckoii cucreme;

5) CpaBHEHHE OTHOCHUTEITbHOMN
3JEKTPOOTPUIATENIBHOCTA 3JIEMEHTOB IO
ux nonoxenutro B llepuomnueckon
CUCTEME;

6) cpaBHeHHE  (puU3MUECKHUX
METaJUIOB U HEMETAJJIOB;

7) omnHMcaHWe OCHOBHBIX XHUMHYECKUX
CBOMCTB METAJJIOB, HEMETaUIOB M UX

CBOWCTB

COCTUHCHHI,
8) mocTpoeHHE CTPYKTYPHBIX (Qopmyl
HCOPTraHNYCCKUX n OpTraHU4YCCKUX
COCIUHECHMUI;
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9) ommcaHMe  XUMHUYECKHX  CBOMCTB

BOKHEUIIMX  KJIACCOB OpPraHUYECKUX

COCTMHEHUM.
Y4. OOBsCHATH: 3aBUCHMOCTH | 1) OO0mbscHeHHE buznaeckux U | YCTHBIN Ompoc.
CBOICTB  BEIIECTB OT MX | XMMHYECKMX SBJICHUH C TOYKM 3PEHUsA | Pe3yabTarsl
CoCTaBa MW CTPOCHHA, HPHUPOAY | ATOMHO-MOJICKYJIAPHOI'O YUCHUA,; BEIIIOJTHEHUS U
XUMHMYECKON CBA3HM (MOHHOM M | 2)  BBISBICHHE  3aBUCHUMOCTH  MEXIY | 3amiuThl
KOBAJIEHTHOW, METAJUIMYECKON U | CTPOEHUEM XUMHUUYECKUX COEAUHEHHM U UX IPAKTHYECKUX
BOJIOPOJTHOI), 3aBMCHMOCTb | CBOMCTBaMH ( HA IPUMEPE KHUCIOT, CONEH, | sansruii u
CKOPOCTH XMMUYECKOW peakluyu | OCHOBAaHUH, YIIIEBOTOPOJIOB, | 11aGopaTopHbIX paboT.
U TOJOXEHHE  XHMHMYECKOIrO | KMCIOPOAOCOAEPKAIINUX | pesynprarhi
paBHOBECHSI  OT  Pa3IM4YHBIX | a30TCOJEPIKALINX OPraHUYCCKUX | poo oo o
dbaxTopos COEZIMHEHUN); BHEay/IHTOPHOIR

3) cocraBieHHE  CXEM  OOPA3OBAHHS | L, oo oo

BEILIECTB C  pa3IMYHBIMU BUJAMH | oGy,

XHUMHYCCKOU CBSI3H,
4) pa3bACHCHHE 3aBUCHMOCTH CKOPOCTH
XMMHYECKUX PEAKUMA OT  Pa3IMYHbIX
(hbakTOpOB H  CMEUICHUS XHMHYECKOTO
paBHOBECHSI B 3aBUCHMOCTH OT YCJIOBHUH
TEUCHUS PEaKIIUil.

Y5. BruIDOMHATE XUMHYECKUU

1) [IpoBeneHue MPOCTEHILEro

VYcTHbIi ompoc.

HKCHEPUMEHT [0 | XMMUYECKOI'0 3KCIIEPUMEHTA C Pesynbrathl
paciio3sHaBaHHIO BOKHEUIINX | COOJIIOICHHEM IMpaBUJI TCXHUKHA BBIIIOJIHCHUSA U
HEOPraHUYecKuX u | OezomacHoCTH; 3aIUTHI
OpraHUYECKUX BEIIECTB 2) mabmoneHue, (UKcAMs W OINMUCAHHE [IPAKTHYECKHX
pe3yabTaToB NPOBEAEHHOTO | sauatuii 1
OKCTICPUMCHTA, 1a6opaTOpHBIX paboT.
3) onpenenexnue BO3MOYKHOCTH HPOTEKAHNA | pesynyrary
XMMHYCCKHX MPCBPAICHUN B PABIUYHBIX | poo oo oo
YCIIOBUSIX U OLICHKH MX IIOCJIEICTBUN; BHEAYIHTOPHOI
4) GesoracHOE OOPAIICHHE C TOPIOUUMHU H | (oo o roomo e o
TOKCUYHBIMHU BEIIECTBAMHM, J1aOOPaTOPHBIM paGOTHL.
o0opyIoBaHUEM;
5) OpUTOTOBIEHHE PACTBOPOB 3aJaHHOM
KOHIEHTPAllMU B OBITY U Ha IPOU3BOJICTBE.
Ye. ITpoBonuth: | 1) Hcmone3oBaHHEe OCHOBHOW y4yeOHOM | YCTHBIN ompoc.
CaMOCTOSITENIbHBIN HOUCK | IUTEPATypbl JUId TIOMCKAa XHMMHUYECKOH | Pe3ymbrarh
XUMHAYEeCKOH HH(opMaruu ¢ | nuHpoOpMaIuH; BBITIOJTHEHUS U
UCIIOJIb30BAHMEM  DA3IMYHBIX | 2)  MCHOJNB30BAHUE  JIONONHUTENBHBIX | 3aiuThI
HCTOYHUKOB - (Hay4HO- | IUTEPaTYPHBIX HCTOUHUKOB; IPAKTHYECKHX
MO IAPHBIX U3JaHUH, | 3) KCIIONB30BaHNE HHTEPHET-PECYPCOB; 3AHSTHH U
KOMIIBIOTEPHBIX 0a3 JaHHBIX, | 4)  COCTaBleHHE  Mpe3eHTauud s TaBOpaTOpHBIX PAGOT.
pecypcos WuTepHeTra); | 00pabOTKU M NPEACTABICHUS XUMHUYECKOM PesymbTarhI
UCIOJIb30BAaTh  KOMITBIOTEPHBIEC | HH(pOpPMAIIHH; S —
TEXHOJIOTUU Il 00paboTku u | 5) aHAJIM3UPOBAHUE UCTIONB3YEMBIX | pyonvimopHOiL
neperayu XMMHYECKON | HCTOUYHUKOB. CAMOCTOSTENbHOM
uHpopManuu " eé pPaBGOTHL.

NPE/ICTABICHNUS B Pa3IUYHBIX
dopmax
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3HATh:

31.Baxnueilimmue
MOHSATHUS:
XHUMHYECKHM
MOJICKYJIa,

XUMUYECKHE
BEIIECTBO,
3JIEMEHT, aToM,
OTHOCHUTEJIbHbBIC
aTOMHBIE U MOJIEKYJIIpHbIE
Macchl,  HOH,  AJJIOTPOMUS,
M30TOIBI, XUMHUYECKasi CBS3b,
3JEKTPOOTPULIATEIHLHOCTD,
BAJICHTHOCTb, CTEIEHb
OKHCJICHUSI, MOJIb, MOJISIpHAS
Mmacca, MOJISIPHBIN 00BEM
ra3000pa3HbIX BEIIECTB,
pacTBOPBIL, 3IEKTPOJIUT u
HEJ3JICKTPOJIUT,
3IEKTPOJIUTUYECKAS
JUCCOIMAIUS, OKHUCIHUTENIb |
BOCCTAHOBUTEJb, OKHUCIEHUE U
BOCCTAHOBJICHHE, TEIIOBOM
addexT peakuu, CKOPOCTh
XMMHYECKOM pEaKlMu, KaTajus,
XUMUYECKOE paBHOBecCHE,
YIJIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS rpynma,
M30Mepusl, FTOMOJIOTUs

1) Bocnpouseaenue  GOpMyITUPOBKH
BaXXHEHUIIINX XMMHYSCKH ITOHSATHIH;

2) MIepeYuCIIeHre CYILIECTBEHHBIX
MIPU3HAKOB TTOHSTHS;

3) ycTaHOBJIEHHE CBSI3U JAHHOTO MOHSTHS C
JIpyTUMH, paHee chOPMUPOBAHHBIMU;

4)  npuBeAeHHUE  pa3HBIX  CIOCOOOB
BBIPA)KCHUS TIOHATHM;
5) wucnonap3oBaHue BaKHEHIINX

XUMHNYCCKUX TIIOHATUA AJId 00BSICHCHHS
OTACIBbHBIX (baKTOB W SIBJICHUH.

VYcrHblit onpoc.
Pe3ynbrarsl
BBITIOJTHEHUS U
3aIUTHI
MPAKTUIECKHUX
3aHATUN U
nabopaTopHBIX padoT.
Pe3ynbTaTe!
BBITIOJTHEHUS
BHEAYJUTOPHOMU
CaMOCTOSITETTbHOM
paboTHLI.

32. OcHOBHBIE 3aKOHBI XUMUHU:
COXpAaHEHUsT MAacChl BELIECTB,
MOCTOSIHCTBA COCTaBa BEIIECTB,
[Tepuoanueckuit 3aKOH
J.M.MeHneneeBa

1) Bocnpoussenenue
3aKOHOB;

2) npUMEHEHHE 3aKOHa COXPaHEHMsI MacChl
BEUIECTB IIPU HANMCAHUU XHWMHUYECKUX
YpaBHEHHU;

3) nOpuUMEHeHME 3aKOHAa IOCTOSHCTBA
coCTaBa BEIIECTBA JUI  YCTaHOBJICHMS
MpOCTEeHIIe  MOJIEKYJIApHOH  (OopMyJIbI
BEILIECTBA;

4) ucnonb30BaHHME 3aKOHA OOBEMHBIX
OTHOLIECHUN TIpU pEUICHUU PaCUYETHBIX
3a1ad4;

5) nonumanue cmbicia llepuoanueckoro
3aKOHAa JI.. MeHnaeneeBa Hu
HCIIONB30BAaHUE €ro JUIsl KadeCTBEHHOI'O
aHann3a 1 000CHOBaHUSA

OCHOBHBIX 3aKOHOMEPHOCTEW  CTPOCHMS
aTOMOB, CBOWCTB XUMHUYECKHUX JIEMEHTOB U
WX COCAUHCHUM;

6) YCTaHOBJIEHHE 3aBUCHUMOCTH MEXKAY

(bopMyITUPOBKHU

VY cTHBIN onpoc.
Pesynbrarsl
BBITIOJTHEHUS U
3aIUTBI
MIPAKTUYECKHUX
3aHATHI U
1a00paTOpHBIX PadoOT.
Pe3ynbTaTel
BBITIOJTHEHUS
BHEAYJUTOPHOMN
CaMOCTOATEIILHON
paboTHI.

CTPOCHHEM aToMa W  XUMHYECKHUMH
CBOMCTBAMH DJIEMEHTA.
33. OcHoBHBIE TeOpuH XuUMHUU: | 1) Bocnpoussenenne OCHOBHBIX | YCTHBIN OIIPOC.

XUMHUYECKOU
BJIEKTPOIUTUYECKON

CBSI3H,

MOJIOKEHUN XUMHYECKUX TEOPUH;
2) NPUMEHEHHE OCHOBHBIX  TOJIOKEHUU

Pesynbrarsl
BBITIOJTHEHUS U

22




JMCCOLMAIN, CTPOCHHMSI | XUMUYECKUX TEOpUd (CTPOEHHUs aToMa, | 3allUThI
OpraHUYECKUX U | XUMHYECKON CBSI3U, DIEKTPOJIUTHYECKON | MPaKTHUECKUX
HEOPraHUYECKUX COCAMHEHUI TUCCOLMAIMU, KHUCIOT U  OCHOBAHWM, | 3aHATHII U
CTPOCHHUA OPraHu4cCKux COCIIMHEHUH, J'Ia60paT0pHBIX pa60T‘
XUMHYECKONM KUHETHKH) JUId aHalIu3a Pe3yIbTaThl
CTPOEHHUS U CBOWCTB BEIIECTB; BBITTOJTHEHHS
3) 00BSICHCHHE NPUMEHUMOCTH | pHeayaHTOPHOIN
M3YYEHHBIX XUMUYECKUX TCOPHUH. CaMOCTOSTeIbLHOM
paboTEHI.
34.Baxueiimue BemectBa | | 1) Hanmumcanue u BoctipousBenenue Gopmyi | YCTHBINA Onpoc.
MaTepUalIblL: BOXKHEHUIIINE | BAXKHEHIINX XUMUYECKUX BELIECTB; Pesynbratet
METaJIbl M CIUIaBBl; CepHas, | 2) Ki1accu(UIUpOBaHUE HEOPTAaHUYECKUX U | BBIMOJIHCHUS U
COJIIHAsl, A30THasg W YKCYCHas | OpraHUYECKUX BEUIECTB; 3aIHATHI
KHCIIOTBI; OJIaropoJHble Ta3bl, | 10 BCEM M3BECTHBIM KiIacCU(DUKAIIMOHHBIM IPAKTUYECKHX
BOJIOPOJI, KHUCIIOPOJ, TaJOTeHbl, | IPU3HAKAM; 3AHSTHI 1
IeJIOYHbIE METaJIbl; OCHOBHBIC, | 3) yCTAHOBJIIEHHE 3aBUCHMOCTH MEXIY a6OpPATOPHBIX PaGoT.
KUCJIIOTHBIE H  aM(OTEpHBIE | IPAKTUUYECKUM NPUMEHEHHEM BEIIECTB U PesymbTarhI
OKCH/IbI u TUAPOKCHUJIBI, | ©X COCTaBOM, CTPOCHHUEM U CBOMCTBAMU; BBIONTHEHIS
mENnoyu, YTIIEKUCIIBIN u | 4) nepeuyucieHue  poJIM U 3HAYEHUs BHEAYyTUTOPHOI
yrapHbli Ta3bl, CEPHUCTHIM ra3, | JaHHOTO BEIIECTBA B MPAKTHUKE; CAMOCTOSTebHOM
aMMHakK, BOJa, IPUPOJAHBIN ra3, | 5) o0ObsICHEHUE o0mux crnocoboB u pPaGOTHL.

METaH, 9TaH, STUJICH, alleTUJICH,
XJIOpUJ HaTpus, KapOoOHaT U
ruapokapOoHar HaTpUs,
kapboHatr u ¢ocdar Kambius,
OCH30J]I,  METaHOJN,  9STaHoI,
CIIO’KHBIC (UPBI, KUPBI, MbLIA,
MOHOCaXapuIbl(TJII0K03a),

JICaXapu/Ibl (caxapo3za),
nonucaxapuapl  (Kpaxman U
1IEJUTI0JI034), AHWJIVH,
aAMUHOKHCIIOTHI, oenku,
HNCKYCCTBCHHBIC u
CUHTETHYECKHE BOJIOKHA,

Kay4yKH, I1aCTMacChl

MPUHOUIIOB ITOJTYUYCHUS Hauboee
BaXXHBbIX BCUICCTB.

5. IEPEYEHb UCHIOJIB3YEMbBIX METOJ0OB OBYUEHUSA
5.1 TTaccuBHBbIE: NEKIUH (TEOPETUUECKUE 3aHATHS), OMIPOCHI, TPAKTUIECKHE U Ta00paTOPHBIE

3aHATU.

5.2 AKTUBHBIEC U UHTEPAKTUBHbBIE: MUHHU- KOH(EPEHIIHS.
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