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1. HACIIOPT PABOYEN ITPOI' PAMMBI YUEBHOI JUCIUIIJINHBI
OY .09 Xumus

1.1. O6a1acTb NpUMeHeHHUs] NMPOrpaMMblI

IIporpamma obmeoOpazoBaTebHON yUeOHOH TUCIUILTUHBI « XUMUS) MTpeJHA3HAUEHA IS U3Y-
YEeHUs] XMMHUH B MPOPECCHOHANBHBIX 00Pa30BaTENbHBIX OPraHU3ALMSIX, PEATHU3YIOLMX 00pa3oBaTesb-
HYIO MPOrpamMMy CpeaHero oduiero o0pa3oBaHus B Mpeaesax OCBOSHHUSI OCHOBHOH MPOQecCHOHANTBHOMN
obpazosarensHoi mporpamMmbl CITO Ha 6a3e ocHOBHOrO 00mIero oOpa3oBaHus MPU MOATOTOBKE KBa-
JIN(PHAITEPOBAHHBIX PA00UHX, CIYKAIINX.

1.2.MecTO0 ANUCHUIUIMHBI B CTPYKTYpe OCHOBHOH mnpodeccHoHANBLHOII 00pa3oBaTe/ib-
HOH NPOrpaMMmbl:

JlcuuIuiMHa BXOAUT B 001e00pa3oBaTeIbHbI LUK U OTHOCHTCS K AUCLMIUIMHAM I10 BBIOOPY
U3 00s13aTENbHBIX MMPEIMETHBIX 00NaCTeH.

1.3. Hean u 3aga4u TUCHHUILVINHBI — TPEOOBAHHS K Pe3yJIbTATAM OCBOCHHUS JHCHHILIUHBI

CopnepsxaHue mporpaMMbl JUCIIUILIMHBI HAITPABICHO HA JOCTIDKEHUE CIEAYIOIUX LeJIe:

e (dopMupoBaHHE y OOYHAIOIIHUXCSI YMEHHE OLIEHHBATh 3HAYMMOCTh XUMUYECKOTO 3HAHUS JIJISI
Ka)KJOTO YeJIOBEKA,

e (dopMupoBaHHE Y OOYHAOIIMXCS LEJIOCTHOTO MPEICTABIECHUS] O MUPE M POJH XHUMHUHU B CO-
3IaHUHM COBPEMEHHOH €CTeCTBEHHO-HAYYHOH KapTHHBI MUPA; YMEHUsI OOBSACHITh OOBEKThI U MPOLEC-
Cbl OKpYXKaroLIeH NeHCTBUTEIBLHOCTH. MPUPOAHOM, COLMAIBHOM, KyJbTYPHOH, TEXHHMYECKOW Cpensbl,
UCTIONB3YS TSl STOTO XUMHUYECKHUE 3HAHMS,

e pazBUTHE y OOYHAIOIINXCS YMEHHMH pa3inyarh (aKkTbl U OLEHKH, CPABHUBATH OLIEHOYHBIC
BBIBO/IBI, BUJIETh UX CBSI3b C KPUTEPHSIMUA OLIEHOK M CBSI3b KPUTEPHEB C ONpPEICICHHONH CUCTEMON LIeH-
HOCTeH, GopMyIHpPOBaTh U OOOCHOBBIBATH COOCTBEHHYIO MO3ULIHIO,

¢ npuodOpereHre OOyJarOLUIUMHICS OMBbITA PA3HOOOPA3HOM EATENbHOCTH, TIO3HAHMS i CAMOTIO-
3HAHUS, KIFOYEBBIX HABBIKOB, UMEIOIINX YHHUBEPCAIBHOE 3HAUYSHHE [T PA3JIMYHBIX BUIOB AESTEIBHO-
cTH (HaBBIKOB peLIeHHs MpobyieM, PUHATHS PEeLIeHHH, TIOUCKA, aHau3a 1 00paboTku nH(pOpMaIHH,
KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB M3MEPEHHH, COTPYIHUYECTBA, OE30MacHOro oOpaIueHus ¢ Be-
IIIECTBAMH B NTOBCEAHEBHOM JKU3HU

B pesynbprare OCBOSHHS NUCHMIUIMHBI OOYYAIOLIMICA HOJDKEH IOCTUTHYTH CIENYIOIUX pe-

3yJIBTATOB:

JIuuHoCTHBIE:

JI1 - 4yBCTBO rOPAOCTH M YBAXKE€HMsI K HCTOPUU U JOCTHXKEHUSIM OTE€YECTBEHHON XUMHUYECKOU
HayKHU,

JI2 - XUMHYECKHU IPaMOTHOE MOBEeHUE B MPOGECCHOHANBHON AESITENBbHOCTH U B OBITY TIpH 00-
palleHnH C XUMHYECKUMU BELECTBAMHY, MaTepHaIaMU U MPOLIECCAMU,

JI3 - rOTOBHOCTB K MPOAOJIKEHHIO OOPa30BaHMS U MOBBIIICHUS KBATH(UKALIUN B N30paHHOM
npodeCCHOHATBHON NeSITeTPHOCTH U OOBEKTUBHOE OCO3HAHHE POJM XMMUYECKHX KOMIIETCHLUI B
3TOM,;

JI4 - ymeHue HCNOIB30BaTh NOCTHXKEHUsS COBPEMEHHOM XMMHUYECKON HAYKH U XUMHUYECKUX
TEXHOJIOTUH /JIs1 TOBBIIIEHUS] COOCTBEHHOTO MHTEJJIEKTYAIbHOTO Pa3BUTHS B BEIOpaHHOH npodeccuo-
HaJbHOHN JAeSITeIbHOCTH,

MeTtanpeameTHbIe:

M1 - ucnonb30BaHWE PA3JIMYHBIX BUIOB MO3HABATENIBHON NEATEIbHOCTH U OCHOBHBIX WHTEJI-
JEKTyaJIbHBIX Omepanuii (MOCTaHOBKH 3a1a4d, (OPMYJIHPOBAHUS THIIOTE3, aHAIN3a U CHHTE3a, CPaB-
HeHMs1, 0000IEeHNs], CUCTEeMaTU3aLlUH, BBIIBJICHUS MPUYMHHO-CIECTBEHHBIX CBS3EH, MMOMCKA aHaJo-
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roB, (POPMYJIMPOBAHUS BBIBOJIOB) ISl PELICHHS TIOCTABIEHHON 33aJ1a4i, MPUMEHEHHE OCHOBHBIX METO-
NOB TIO3HAHUs (HAOMIOAEHHS, HAYyYHOrO SKCIEPHUMEHTA) JIJIsl U3YUEHUs] PAa3JINYHBIX CTOPOH XUMHUUE-
CKUX OOBEKTOB U IMPOLECCOB, ¢ KOTOPBIMH BO3HHKAET HEOOXOAUMOCTh CTAJIKHUBATBCA B MPOGEccHo-
HaJBbHOH cepe;

M2 - uCHOJB30BAHUE PA3JIMYHBIX UCTOYHHUKOB JUJIsI MOJYYEHMS XUMHUYECKOH WH(popManmu,
YMEHHE OLEHUTh €€ JOCTOBEPHOCTb ISl JOCTHUIKEHHUS XOPOILINX PEe3yJIbTATOB B MPO(ECCHOHAIBHOM
chepe

IIpeamertHsbie:

IT1- copMHPOBAaHHOCTH MPEACTABICHUH O MECTE XMMHH B COBPEMEHHOW HAy4YHOH KapTHHE
MHpa;, MOHUMAaHHE POJIN XUMHUHU B (POPMHUPOBAHNHN KPYro3opa U (PyHKIHMOHAIBHON IPAMOTHOCTH YeJo-
BEKa I PelleHUs IPaKTUUeCKUX 3aay;

I12 - BrameHue OCHOBOMOJATAMOIIMMH XUMHUUYECKUMU MOHATUSMH, TEOPUSIMH, 3aKOHAMH U 3a-
KOHOMEPHOCTSIMU, YBEPEHHOE MOJIb30BAHNE XMMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

II3 - BrnageHnMe OCHOBHBIMU METOJAMH HAy4YHOTO IO3HAHUS, HCIHOJb3YEMBIMU B XHUMHHU!
HaOJIFOZIEeHUEM, OMHCAHUEM, U3MEPEHUEM, SKCIIEPUMEHTOM, yMeHue o0pabaThiBaTh, OOBSCHATH pe-
3yJBTaThl MPOBEIEHHBIX OMBITOB M JENIaTh BBIBOJbI, TOTOBHOCTh U CIIOCOOHOCTh MPHUMEHSTH METOJIbI
MO3HAHUS NP PELIeHUH MPaKTUUECKHX 3a7ad;

14 - cpopMHuPOBaHHOCTH YMEHHSI IaBaTh KOJMYECTBEHHBIE OLIEHKH M ITPOU3BOIUTD PACUETHI 110
XUMHYECKIM (POpMyJIaM U YPaBHEHHSIM,

I15 - BnageHune NpaBUIAMH TEXHUKU O0€30IMaCHOCTH MPH UCTIOIB30BAHUY XUMUYECKUX BEIIECTB;

I16 - chopMrpoOBaHHOCTH COOCTBEHHON MO3UIMHU MO OTHOLICHHIO K XUMHUYECKOH WH(pOpMaLny,
MOJIy4a€MON U3 Pa3HBbIX HCTOYHUKOB.

B mporecce OCBOGHMSI OUCIUILIMHBI Y O0Oydaromuxcs GOpMHUPYIOTCS OOIHe KOMITETEHIUH
(OK):

OK 1. IloHumarh CyIIHOCTh U COLMANBHYIO 3HAYMMOCTb Oynymeil mpodeccuu, mposiBIsATh K
Hel yCTOHYMBBII HHTEpEC.

OK 2. OpraanzoBbiBaTh COOCTBEHHYIO JESTEIBHOCTD, HCXOMS M3 LEJNU U CIIOCOOOB €€ TOCTH-
JKEHUSI, ONIPEIEIeHHBIX PYKOBOIUTEIIEM.

OK 3. AmnanusupoBath pabodyr0 CHUTYaIHIO, OCYUIECTBIISITh TEKYIIUNA U UTOTOBBI KOHTPOJb,
OLIEHKY M KOPPEKIUI0 COOCTBEHHOH AEATENbHOCTH, HECTH OTBETCTBEHHOCTD 3a PE3yJIbTaThl CBOCH pa-
OOTHL

OK 4. OcymectBisaTh nouck uHGOpMannu, HeoOXoauMON st 3((EKTHBHOTO BBIMOTHEHHUS
npodecCHOHATBHBIX 3a1ad.

OK 5. Hcnonb3oBaTe HHGOPMAITMOHHO-KOMMYHHUKALIMOHHBIE TEXHOJIIOTHH B MPOQECCHOHAIb-
HOHU IeSITEIbHOCTH.

OK 6. Paborate B kOMaHze, 3pPpekTHBHO 0OIATHCS C KOJUIEraMH, PYKOBOACTBOM, KIIMEHTaMHL.

OK 7. Opranu3oBaTb COOCTBEHHYIO IEATEIBHOCTb ¢ COOIIOIeHNEM TpeOOBaHUI OXpaHbI TPyIa
Y SKOJIOTUYECKOI 0€30macHOCTH.

OK 8. HcnonHsITh BOUHCKYIO OOSI3aHHOCTB, B TOM YHCJIE C IPUMEHEHUEM TOJYYeHHBIX IMpPO-
(beccroHaMbHBIX 3HAHUH (IJ151 FOHOLIEH).

1.5. KoinyecTBO 4acoB HA 0CBOEHHE MPOrPAMMbI JHCIHIIUHBI:
MaxkcumanpHas yueOHast Harpy3ka obydaromierocst 172 4acoB, B TOM YHCIIE:
obsi3aTenbHas ayauTopHas yueOHas Harpys3ka oOydaromerocs -114 vacos,
camocTosiTeNIbHas padota obyvaroierocs 58 4acos.



2. CTPYKTYPA U IPUMEPHOE COJAEP)KAHUE YUEFHOU JTUCHUILITAHBI

2.1. O6bem yueOHOI JMCUMIIIMHBI U BUABI YU4eOHO0Il padoThI

Tabnuua 1
Bun yueOHoii padoTsl Oo0bem uacos B T.4. IO Kypcam,
ceMecTpam

1 cemecTp 2 cemecTp
MakcumaJjibHas yueOHasi HATpy3Kka (Bcero) 172 77 95
Oobsi3aTenbHast ayauTopHAasi yueOHast 114 51 63
HArpy3Ka (Bcero)
B TOM YHUCJIE!
nabopaTopHbie paboThI 4
MPAKTUYECKHUE 3aHATHUS 2 14
BueaynutopHass camocTosiTeqibHasi padora 58 26 32
(BCero):
B ToMm uucne:
MOATOTOBKA BBICTYIUICHHH IO 3aJaHHBIM Te-
MaM, JOKJIaoB, pedepaToB, HHANBHAYAIBHOTO
NPOEKTa C HCIOJb30BaHUEM HH(POPMAIHOH-
HBIX TEXHOJIOTHI
Ipomesicymounas ammecmayus 6 ghopme KOHmMponsHas | oughgpepen-

padoma YUpPOBAHH bl

3auem




2.2. TemaTn4yeCcKMin NNaH 1 cofepXxaHme y4ebHo gucumnanHbl

HavmeHoBaHMWe pa3fienioB 1 TeMm, cofiepykaHue y4e6Horo Ma-
Tepuana, nabopaTopHbie N NPAKTUYECKNE PaboThbl, CAMO-
CTosITeNbHAasA paboTa 06y4aroLLmMXcs

2

Tema I: OBLLAA N HEOPITAHNYECKAA XNMKNA

1.1. BeegeHve. OCHOBHbIE NOHATUA U 3aKOHbI XUMNU

HayuHble MeToAbl NO3HAHUA BeLLECTB U XMMNYECKUX SBNEHUN.
Ponb aKcnepumMeHTa 1 Teopun B XUMUMW.

OCHOBHble MOHATMA XMMUK. BellecTBo, aTtoMm, Mosekyna. An-
notponusa. lpocTble M CNOXHble BellecTBa. OTHOCUTESNbHbIE
aTOMHble N MOSIEKYNAPHbIE MAcCChl.

OCHOBHbIE 3aKOHbI XMW, 3aKOH COXPaHEeHWs MacChbl BELLLECTB.
3aKOH MOCTOAHCTBA COCTaBa BellecTB. 3akKOH ABOragpo v ero
CNneacTBus.

PacueTHble 3afa4yM Ha OnpefenieHne MaccoBOW A0NM XUMUYe-
CKOrO 3/1eMeHTa B C/I0)KHOM BeLLEeCTBe.

BHeayauTopHasa camocTosATeNlbHas paboTta

MpoBefeHVe CaMOCTOSATENILHOMO MOMUCKA XMMUYECKOW MHGOop-
Malun C MCNOMb30BaHMEM Pa3/IMYHbIX WUCTOUYHMKOB (Hay4HO-
NONYNAPHbLIX WU3A4aHWUIA, KOMMbIOTEPHBbIX 6a3 AaHHbIX, PecypcoB
VHTepHeTa).

. ANNOTPOMHbIE  MOAMMMKauMM  yrnepoga  (asmas,
rpadur), Kucnopoaa (KMcnopoa, 030H)
. MMOHATME 0 XMMMUYECKOW TEXHOOTNU, BUOTEXHOOMNN 1

O6bEM YvacoB
Bua 3aHATUA

cam. pa-

ayanTop 6oTa
3 4
71 26
8 4
2 NeKums
2 YPOK
5 YPOK
2 YPOK

4

PekomeHayemas
nuTtepartypa u
NHTEePHET-Pecypchbl

5

nl, § 1.1
www. hemi.wallst.ru

nl, § 1.1
www. hemi.wallst.ru

nlg 1.2
www.hemi.wallst.ru

nlg 1.2
www.hemi.wallst.ru

Tabnmua 2

dopmMupyemble pe-
3ynbTathl
06yu4eHus

6

N2, N3, N4, M1, M2,
i, N2, n3, OK2

N2, N3, N4, M1, M2,
i, Nz, n3, OK2

ni, n4, nz2, M1, M3,
4, 16, OK2, OKS.

N1, N4, nz2, M1, ns,
M4, re, OK2, OKS.
OK2, OK3, OK4,
OK5, OKS.


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

HaHOTEXHONOI .

1.2. MepunognyecKnini 3aKOH U MNepuogmnyveckKasl cuctema XUMmye-
cKunx anemeHToB [1..MeHjeneeBsa 1 CTpoeHWEe aToMa

5

Mepuogunyecknii 3akoH .. MeHgeneeBa. CTpyKTypa nepuo-
[INYECKOW CUCTEMBI.

CTpoeHne atoma W nepuogmyeckuii 3akoH [.M.MeHpaeneesa.
ATOM - cnoxHas Yactuua. A4po (NPOTOHbI U HEWTPOHbI). W30-
TOMbI.

CTpoeHUne 3NEeKTPOHHbIX 060/104eK aTOMOB 3/1EMEHTOB MaslbIX
nepnogos. OCOGEHHOCTV  CTPOEHWSA 3MEKTPOHHBLIX 060/104eK
aTOMOB 3/IEMEHTOB 60/1bLUMX NepnoaoB (MepPexXofHbIX 3MeMeH-
TOB).

MoHATMA 06 opbutansx: s, p, d, f - opbuTann. INeKTPOHHbIE
KOH(hMrypauum aToMOB XMMUYECKNX 3/IEMEHTOB.

BHeayauTopHasi camocTosiTe/IbHasi paboTa

MpoBefeHe  CaMOCTOSTENLHOrO  MOMCKA  XUMMYECKOI
MHAOPMaLMX ¢ MCMONb30BAHMEM  Pa3/INYHBIX  UCTOYHUKOB
(Hay4HO-NOMYNAPHLIX M3AAHWUIA, KOMMLIOTEPHbLIX 633 [AaHHbIX,
pecypcoB WHTepHeTa). PaAvoakTMBHOCTb. Mcrosnb3oBaHue
PaAMOAKTUBHLIX ~ M30TOMOB B TEXHWUYECKUX  LENsX.
PEHTIeHOBCKOe W3/yUYeHne U ero MCMosb30BaHNe B TEXHUKE W
MeAunLHE.

1.3. CTpoeHune BeLlecTBa

10

VioHHas xummnyeckasa cBasb. Knaccugumkaums MOHOB Mo COCTa-
BY, 3HaKy 3apsfa. VoHHble KpucTanmyeckume pelleTku. CBo-
CTBa BELLECTB C MOHHbLIM TUMOM KPUCTA/ININYECKOW PELLETKM.
KoBasieHTHas xnmuyeckas cBssb. MexaHu3M 06pa3oBaHUs Ko-
Ba/IEHTHOIA CBA3W.

10

YPOK

YPOK

YPOK

YpOK

YPOK

YPOK

nl,g2.1.
www.hemi.wallst.ru

nl,g2.2.
n281
www.hemi.wallst.ru

nl,g2.2.

n2, 83
www.hemi.wallst.ru

n1,8 3.1.
www. hemi.wallst.ru

nl,g 3.2.

ni, N4, N3, M1, M2,

M2, e, OK1, OK2.

ni, n4a, M1, M2,
M2, 1e, OKa.

ni, M1, M2, 111,
M2, e, OK7.

ni, M1, M2, 111,
M2, e, OK7.

OK2, OK3, OK4,
OKS5, OKS8.

n4, M1, M2, 11,
M2, re6, OK-.

ni, na, M1, M2,
M1, N2, re, OK4,
OKG.


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
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12

13

MeTaninmyeckas cBA3b. ArperatHoe cocTosHVe BellecTBa. Bo-
[0pO/Has CBA3b.

YuncTble BELLLECTBA U CMECU. TOMOreHHbIe 1 reTeporeHHbIe CMe-
cu. CocTaB cMmeceit: 06beMHast U MaccoBasi 01 KOMIMOHEHTOB
cmecy

[AuncnepcHble BellecTBa. Knaccudukaums AMCNepCHbIX CUCTEM.
MOHATME 0 KONNOUAHBIX CUCTEMAX.

BHeayauTopHasa camocTosATeNlbHasi paboTta

MpoBefeHe CaMOCTOATENILHOMO MOMUCKA XMMUYECKOM MHGOop-
MauuMm ¢ MCMNob30BaHMEM pPas/IMYHbIX UCTOYHWKOB (Hay4HO-
NONyNAPHLIX U3A4aHWUIA, KOMMbIOTEPHBIX 6a3 AaHHbIX, PecypcoB
VHTepHeTa).

. AHOMa/IMM  (IM3NYECKMX  CBOWCTB  BOAbl. XKuakue
Kpuctannibl. MuHepasibl U TOpHble MOPOAbl Kak MPUPOAHbIE
CMecu. IMY/bCUN U cycneHsun. 3oim 1 renn. Koarynsaums.
CuHepesuc. TonsApHOCTb  CBA3W  NONSAPHOCTb  MONEKY/bI.
KoHgeHcaums.  TekyyecTb. BosroHka.  Kpuctanimnsayms.
Cybnumaumsi n gecyonmmaums.

1.4. Boga. PacTBopbl. 1eKTponnuTuyeckasa guccoumayma

14

15

16

Boga. PactBopbl. PacTBopeHMe. PacTBOPUMOCTb BeLLECTB.
MaccoBas 4o/19 paCTBOPEHHOr 0 BeLLeCTBa (pacyeTHbIe 3a4aun).

ONEKTPONNTbI U HE3NEKTPONUTbLI. DNEKTPOUTUYECKas AMCCO-
Lmaums.

OCHOBHbIE MO/MOXXEHUS TEOPUM NEKTPONIUTUUECKOI AUCCOoLMa-
. KNCnoTbl, OCHOBAHUS 11 COMM KakK 3M1eKTPONUTBI.

yPOK
2
nekyms
2
nexums
2
5
8 4
yPOK
2
YPOK
2
YPOK
2

§3.3.

§3.4.

WWW.
hemi.wallst.ru
nl,8 35.

8 3.6.
www. hemi.wallst.ru

nl,84.1. 8§42
www. hemi.wallst.ru
84.2.

www. hemi.wallst.ru
n1,84.2. §3.6.

n2, 8§15

www. hemi.wallst.ru

ni, n4, M1, M2,
M1, N2, re, OK4,
OKG.

N2, N4, M1, M2,
M1, N2, N3, rs, rie,
OK®.

N2, N4, M1, M2,
M1, N2, N3, rs, rie,
OKe.

OK2, OK3, OK4,
OK5, OKS.

N2, N4, M1, M2,
i, nz, N3, s, rie,
OKA4.

N2, N4, M1, M2,
i, nz, N3, s, rie,
OKA4.

N2, N4, M1, M2,
i, nz, N3, s, rie,
OKT.


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
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MpakTuyeckas paboTa Ne |
MpuroToBEHMe pacTBOpPa 33laHHON KOHLIEHTpaLuK.

BHeayamTopHas camocTosTeNIbHas paboTa

MpoBefeHe CaMOCTOSATENILHOIO MOMUCKA XMMWUYECKOW WHGOp-
MauuMm ¢ MCMNoMb30BaHWEM pPas/IMUHbIX UCTOYHWUKOB (Hay4HO-
NONyNAPHbLIX WU3AaHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PeCypcoB
VHTepHeTa).

PacTBopeHMe KaK (hU3MKO-XUMMYECKMIA npouecc. Tennosble
adpekTbl Npy pacTBopeHnn. Kpuctannorngpatbl. MNpumeHeHve
BOAbl B TEXHUYECKUX Liensx. XKecTKoCTb BOAbl U CMOCOObI ee
ycTpaHeHns. MuHepa/ibHble BOAbl

1.5. Knaccutpmkaums HeopraHMyecKux CoeJMHEHNIA 1 X CBOMCTBA

18

19

20

21

22

23

KncnoTbl Kak aneKkTpoMuTbI, UX KnaccugmKkauus. Xummuyeckume
cBOMCTBa KMCNOT B cBeTe TO/.

OCHOBaHMA KaK 3M1eKTPONMTbI, MX KnacCuuKkaums, Xumude-
CKve CBOMCTBa OCHOBaHWI B cBeTe TO/,

Conm 1 unx ceoitctea. Cnocobbl NONYYEHUS CONeit

Mmaponus conei

Okcugbl 1 nx cBoicTea. OCHOBHbIE, aM()OTEPHbIE N KUC/IOTHbIE
oKeuabl. XMMWYeCcKre CBOMCTBA OKCMAOB. [lonyuveHne OKcu-
[0B.

NabopatopHas pabota Ne 2

BsammopeiicTBMe MeTanfioB C KucnoTamu. BsaumogelicTeue
KWUC/OT C OKCUAamMn MeTansioB. B3avmogeinctsme KucioT ¢ oc-
HOBaHMsSMKW. B3anMogeincTame KUCNOT C CONAMM.

12

npaKTnyeckoe
3aHATNE

YPOK

YPOK

YPOK

YPOK

YPOK

nabopartopHoe
3aHATME

nl,g4.1.
METOAMYECKME
VHCTPYKLMK

nl,8 5.1
www. hemi.wallst.ru

(/1-1) §5.2
www. hemi.wallst.ru

(J1-1) §53 §54.
www. hemi.wallst.ru

(J1-1) §53 §54.
www. hemi.wallst.ru

(J1-1) § 55.
WWW.
hemi.wallst.ru

(N1-1)§51 - §53.
MeTOAMYecKme
VHCTPYKLMN

ni, n2. M1, M2, 13,
s, OK4.

OK2, OK3, OK4,
OK5, OKS.

N2, M1, M2, 111,
M3, N4, s, rie.

N2, M1, M2, 111,
M3, N4, ris, rie,
OK7.
N2, M1, M2, 111,
3, N4, ris, rie,
OKL.
N2, M1, M2, 111,
M3, r4, s, re,
OKL.
N2, M1, M2, M1,
3, N4, ris, rie,
OKL.

N2, N3, M1, M2,
i, N3, n4, ns.

10
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B3aumopgeiicTeue Lenoyeit ¢ conamun. Baammogeincrene conei
¢ MeTannamn. B3avmogeicTamne conelt Apyr ¢ 4pyrom.

BHeayauTopHasa camocTosATeNlbHasi paboTta

MpoBefeHe CaMOCTOSATENILHOMO MOMUCKA XMMUYECKOW MHGOop-
MauuMm C MCNO/b30BaHMEM Pa3/IMYHbIX UCTOUYHUKOB (Hay4HO-
NONyNAPHbIX WU3AaHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

. cnonb3oBaHWe CEPHOW KUCMOTbI B NPOMbILLIEHHOCTK.
Eakue wenoun, uxX UCNOMb30BaHME B MPOMBILLIEHHOCTK.
laweHas ¥ HeraweHas W3BeCTb, €e MNPUMEHeHue B
cTpouTenscTBe. 'mnc, anebactp, runcosaHue. NMoHsiTe 0 pH
pacTBopa. KuUCNOTHasA, LenoYHas W, HeWTpasbHas Ccpefbl
pacTBOPOB.

1.6. XvMmun4eckume peakuum

24

25

26

27

28

Knaccudukaums XMMUYECKUX peakLuii. Peakuymn coeauHeHns,
Pa3NOXeEHUs!, 3aMeLLieHns, 06MeHa. KaTaimTuyeckme peakuui.

JabopaTopHas paboTa Ne 3 . Peakumu, ngyuime ¢ obpasoBaHu-
em ocafika, rasa vnu Bofpbl.

Peakuusa 3ameLleHUs Meay >KenesoM B pacTBOpe MeAHOro Ky-
ropoca

TennoBon 3PMEKT XMMUYECKUX peakumn, B TOM uncne Kow-
TponbHasi paboTa

WToro 3a 1 cemecTp

OKucNnTeNbHO-BOCCTa-HOBUTENbHbIE  peakuun.  OKUCIUTeNb.
BoccTaHoBUTENb. MeTof, 3NeKTPOHHOIO 6anaHca AJ1f CoCcTaB-
NEeHNs1 YpaBHEHWUI OKUCUTEIbHO-BOCCTAHOBUTESIbHbIX peak-
LLWA.

MoHATME 06 3MeKTPoNM3e. NEKTPONN3 PacniaBoB. INEKTPO-
N3 pacTBopoB. lNpakTnyeckoe NPUMeHEHME 31eKTPOIN3a.

8
13 6
nekyma
2
nabopaTopHoe
3aHATMe
2
OK
| yp
51 26
YPOK
2
OK
) yp

(71-1) § 6.1.

METOAMYECKMe
WHCTPYKLMN

(N-1)§6.1

(n-2)811
www. hemi.wallst.ru

(11-1) § 6.2

OK2, OK3, OK4,
OKS5, OKS.

N2, M1, M2, 1M1,
e, OK1.

N2, M1, M2, 111,

M3, N4, 15, OKA4.

N2, M1, M2, 111,
e, OK1.

N2, M1, M2, 111,
e, OK1.

N2, M1, M2, 111,
e, OK1.

11
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29

30

CKOpOCTb XMMMYECKMX peakuunid. ToHATME 0 CKOPOCTU XMMMU-
YECKMX peakumnil. 3aBUCUMOCTb CKOPOCTU XMMWYECKUX peak-
UMIA OT pas3nnyHbIX (HaKTOPOB: MNPUPOAb! pearvpyowmx Be-
LWeCTB, WX KOHLEHTpauuu, Temneparypbl, MOBEPXHOCTM CO-
NPUKOCHOBEHWS 1 UCMOJIb30BaHUA KaTan3aTopoB.
O6paTMMOCTb XMMUYECKNX peakumin. ObpaTuMble 1 HeobpaTu-
Mble peakumm. XMMUYeCKOe paBHOBECME U CMOCOObI ero cme-
LLEHNS.

BHeayamTopHas camocTosTeNIbHas paboTa

MpoBefeHVe CaMOCTOATENILHOMO MOMUCKA XMMUYECKOW WHGOp-
MauuMm ¢ MCMNob30BaHMEM pPas/IMUHbIX UCTOYHWKOB (Hay4HO-
NONyNAPHbLIX WU3[aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PeCYypcoB
VHTepHeTa).

. KaTtanus. FOMOreHHble 1 reTeporeHHbIe KaTaimsaropbl.
[MpomoTopbl. KaTanntnueckue A0bl. VHrnéuropsl.
MpoM3BOACTBO  aMMuak:  Cbipbe,  annapatypa, Hay4Hble
NPUHLMMbI

1.7. MeTannbl U HEMETa/ /b

31

32

33

34

35

MeTansnbl, 0COGEHHOCTN CTPOEHMSI aTOMOB U Kpuctannos. du-
31YECKME 1 XMMUYECKME CBOMCTBA METaN/I0B

Metannotepmus.  O6Lpe crnocobbl MOMyYeHUs MeTasioB.
CnnaBbl YepHbIE W LBETHbIE. DNMEKTPO/INS.

HemeTannbl. OCO6eHHOCTU CTPOEHWs aTomoB. HemeTainbl -
npoctble BelecTBa. OKUCAUTENbHbIE U BOCCTaHOBUTESIbHbIE
CBOICTBA HEMETA/I/IOB.

MpakTnyeckas paboTa Ne 4

PeLLieHne aKCnepuMeHTa/IbHbIX 3aau.

MpakTunyeckas paboTa Ne 5
MonyueHune, cobrpaHve 1 pacrno3HaBaHMe rasos.

12

neKuus

YPOK

YPOK

neKuus

npaKTUyecKoe
3aHATME

npaKTUyecKoe
3aHATME

(N-1)§63

(1-1) §6.4.
www. hemi.wallst.ru

(1-1)§7.1.8 6.2. §
7.3.

(1-2) 8§ 18
www. hemi.wallst.ru

(1-1) §7.4.

(1-2) §20
www.hemi.wallst.ru
(-1
MeTOoAMNYECKMe
NHCTPYKLMM
MeTONYECKME
NHCTPYKLMK

N2, M1, M2, 111,
M2, N3, r4, ne,
OKa3.

N2, M1, M2, 1M1,
Nz, s, r4, rie,
OKa3.

OK2, OK3, OK4,
OK5, OKS.

ni, N2, N3, M1, M2,
1, N3, ris, re,

OKe.

ni, n2, N3, M1, M2,
M1, N3, ris, e,
OKG.

ni, n2, M1, M2,
M1, N3, r4, ns, e,
OK2, OKS.

N2, M1, M2, M1,
M3, rs, OK2, OKS.

N2, M1, M2, M1,
M3, rs, OK2, OKS.

12
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36

PelueHwne 3apay.

BHeayauTopHasa camocTosATeNlbHast paboTta

MpoBefeHe CaMOCTOSATENILHOMO MOMUCKA XMMUYECKOW MHGOop-
MauumM C MCMOMNb30BaHMEM Pas3/INYHbIX MCTOUYHMKOB (Hay4HO-
NONyNAPHLIX U3A4aHWUIA, KOMMbIOTEPHBIX 6a3 AaHHbIX, PecypcoB
VHTepHeTa).

. Koppo3us METa/1N0B: XUMU4eckas "
3/1IEKTPOXMMMYecKasd. 3aBUCMMOCTb CKOPOCTW KOPPO3uu OT
YCNOBWIA  OKpY>KatoLeid cpedbl.  Knaccuukaums Kopposuw
METaI0B MO pas3/IMyHbIM  npusHakam. Cnocobbl  3aliuThl
MeTa//IoB  OT KOppo3uu. [1poM3BOACTBO UyryHa W CTau.
CvnukaTtHas  NPOMbILWNEHHOCTb.  [POM3BOACTBO  CEPHOM
KMCNoTbl. [onyyeHne HemMeTal/ioB 3/1IEKTPO/IU30M PacTBOPOB U
pacnsiaBoB 3/1EKTPO/INTOB.

Tema Il . OPFTAHNYECKAA XNMINA
2.1. OCHOBHbIe MOHATMA OPraHNYeCKOr XUMNN N TEOPUSI CTPOEHUS
OpraHnYecKmx coeguHeHNin

37

38

39

40

MpeaMeT opraHMYeckorm XuMun. MpUpoaHbIe, UCKYCCTBEHHbIE
N CUHTETUYECKME OpraHnYecKkune BelLecTBa. XMMUYECKOE CTPO-
eHMe Kak MopafoK COeAMHEeHWs aToOMOB B MOJEKY/bl MO Ba-
NIEHTHOCTH.

Teopunsi CTPOEHUA OpraHMYecKMUx coefuHeHnini A.M. ByTnepo-
Ba. OCHOBHbIEe TMOMIOXEHUA TeopuUM XMMUYECKOrO CTPOEHMS.
V3omepusa n n3omepsl.

Knaccnurkaums opraHMyYecKmnx BeLLecTs.

Knaccnukaums peakumii B OpraHM4ecKon Xummm.

BHeayauTopHas camocTosiTe/lbHas paboTa
MpoBefeHVe CaMOCTOSTENILHOTO MOWUCKA XUMUYECKOW MHAOp-

32

ypoK

neKuus

YPOK

neKuws

YPOK

(1-1) § 8.1
(Nn-3)81
www. hemi.wallst.ru

(N-1)§8.1.

(1-1) 8§82 www.
hemi.wallst.ru

8§ 8.3.
(J1-3) 85
www.hemi.wallst.ru

Mz, N4

OK2, OK3, OK4,
OK5, OKS.

ni, N2, N3, N4, M1,
M2, M1, M2, 113, 116,

OK4, OKG6.

ni, N2, N3, N4, M1,
M2, M1, M2, 13, ne,

OK4, OKG.

N1, N2, N4, M1, M2,
M1, M2, N3, s,
OK2.

N1, N2, N4, M1, M2,
M1, M2, N3, e,
OK2.

OK2, OK3, OK4,
OK5, OK8.

13
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MaLlumM C MCNONb30BaHMEM Pa3/IMYHbIX WUCTOUYHMKOB (Hay4HO-
NONYNAPHbLIX WU3[aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

. PeakuUun OKUCNEHUS| U BOCCTAHOB/IEHMSI OpraHNYecKmX
BewectB. CpaBHeHMe  Knaccumkaumm  COeAVHEHWUA 1
KnaccuuKkaumMm peakumii B OpraHUYeckom 1 HeopraHM4YecKonm
XUMUW.

2.2. YTNeBofopoabl 1 nX NPUPOLHbIE NCTOYHUKN

41

42

43

44

45

46

AKaHbl, FOMO/IOTMYECKNIA psf, M30MEpUs U HOMEHKNaTypa,
XMMUYECKIME CBOWCTBA U NMPUMEHEHNE.

AKeHbl, TOMO/IOTMYECKNIA psa, U30MEpUs U HOMEHKNaTypa,
XMMUYECKIME CBOWCTBA U NMPUMEHEHNE.

[veHbl n Kayudyku. ToHATUE 0 AMEHAX Kak Yrnesogopodax C
[BYMS [IBOMHbIMK CBA3AMMW. ConpskeHue aneHbl. XUMUYeckue
cBoiicTBa byTagmeHa-1,3 1 u3onpeHa: obecLBeyrBaHWe GPOM-
HOW BOAbI 1 MONUMEpPU3aLNA B Kayuykn. HaTypasbHbIA U CUH-
TETUYECKME KaydyKu. Pe3unHa.

ANKWHbI. AueTuneH. X1UMMUYeCKMe CBOIMCTBA aueTuneHa. Mpu-
MeHeHMe aleTuneHa Ha OCHOBe CBOMCTB.

ApeHbl. beH3on. Xummnyeckre cBoincTea 6eH30Ma: ropeHue, pe-
akuMn 3amelleHust (ranoreHMpoBaHue, HUTpPoBaHue). lMprme-
HeHue 6eH30/1a Ha OCHOBE CBOWCTB.

MpupoaHble UCTOYHMKKN YrNeBOAOPOLOB. MPUPOAHBIA ras: co-
CTaB ¥ NPUMEHEHVE B KayecTBe TOMNMBA.

Hejptb. CoctaB u nepepabotka He(Tw. [leperoHka Heqtu.
HedTenpoayKTbl.

BHeayauTopHasa camocTosATe/lbHas paboTta

MpoBefeHe CaMOCTOATENILHOMO MOMUCKA XMMUYECKOW MHGOp-
MauuMm ¢ MCMNosb30BaHMEM Pas/IMUHbIX UCTOYHWUKOB (Hay4HO-
NONYNAPHbLIX WU3[4aHWUIA, KOMMbIOTEPHBIX 6a3 JaHHbIX, PecypcoB
VHTepHeTa).

12

YPOK (1-1) §9.1.
www. hemi.wallst.ru
YPOK (1-1) §9.2. www.
hemi.wallst.ru
YPOK (1-1)8§93. §95
YPOK (1-1) §9.4.
nn-3)s11
www.hemi.wallst.ru
nekuma (1-3)8 14
www. hemi.wallst.ru
nekuma (J1-1) § 9.6.
(1-3) 810

www. hemi.wallst.ru

ni, n4, M1, M2,
i, Nz, rn3, re,
OKG.

ni, n4, M1, M2,
i, Nz, rn3, re,
OKL.

Nni, N2, n4, M1, M2,
i, 3, ns, rie,
OKa.

ni, n4, M1, M2,
i, rnz, ns, rie,
OKL1.

ni, N2, N4, M1, M2,
i, N3, ris, rie,
OKa.

ni, N2, N4, M1, M2,
M1, N3, ris, re.

OK2, OK3, OK4,
OK5, OKS.

14


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

. Mpasuno B.B.MapkoBHMKOBa. [lonyyeHne aueTuneHa
NMpOSIN30M MeTaHa M KapbuaHbIM Crocobom. TpuMepusaums
aueTuneHa B 6eH30n. Knaccumkaums n HasHaueHne KayyyKos.
Peakuna nonumepusaumm BuHUAxnopuga. ronveuHunxnopua
W ero npuMeHeHue. [OMOMOrMYECKUA  psiff  apPeHOB.
BocctaHoBneHMe  HUTPOGeH30/1a B aHWAMH.  Tonyon.
HwutpoBsaHue TONyona. OCHOBHbIe HanpasneHns
NMPOMbILLUNEHHOW NepepaboTKM MPUPOAHOro rasa. MonyTHbIiA
He(hTAHOW ra3, ero nepepaboTka. Mpouecchbl NPOMbILLIEHHOW
nepepaboTKN HeTU: KPEKUHT, pUPOPMUHT. KOKCOXMMMYECKOe
NMPOV3BOACTBO W ero NpPoAyKLUmS.

2.3. Kucnopogocogepykallye opraHmn4yeckme coeguHeHnA 12 5
MpenenbHble OAHOATOMHbIE CMAMPTbI, FOMOMOrMYECKUA psf, YPOK (J1-1) § 10.1. 8§ ni, n2, n4, M1, M2,
CTPOEHUE, XMMUYECKME CBOMNCTBA U NPUMEHEHME. AJIKOTONN3M, 10.2. M1, N3, ris, e,

47 ero nocnefcTBuA 1 NpeaynpexaeHue. 9 OKa8.

CMMUEpVH Kak NpeacTaBuTENlb MHOrOAaTOMHbIX CnMpToB. Kaue-
CTBEHHas peakLMs Ha MHOr0aTOMHble CrNPTbI.

®deHon, CTPOeHWe, CBOWCTBA W MpUMeHeHWe. B3anMHoe Bus- YPOK (1-3) 8 17 Nni, N2, n4, M1, M2,
48 Hue aTOMOB B MOJIEKY e (heHOa. 2 www. hemi.wallst.ru M1, M3, M5, M6,
OKa.
MoHATHe 06 anbgernpax. ®opmanbaerng n ero CBOWCTBa, No- YPOK (n-1) §104. 8§ N1, N2, n4, M1, M2,
49 Ny4yeHve 1 NpuUMeHeHue anbaernaos. 9 10.3. M1, M3, s, rie,
OK1, OK2.
MoHATME 0 KapbOHOBBIX KWUCMOTax, FOMOMOrMYECKUIA psd, XW- YPOK (1-3)§ 19 ni, n2, n4, M1, M2,
50 MUYECKMe CBOMCTBA, NOyYeHre 1 NPUMEHEHNE. 9 WWW. i, N3, rs, rie,
hemi.wallst.ru OK1, OK2.
www. chem. msu.su
CnoxHble aupbl 1 >Xupbl MonyyeHne CNOXHbIX 3UPoB pe- YPOK (n-1) §104. 8§ ni, nz2, n4, M1, M2,
akumei atepumkaummn. CnoxHble athmpbl B npupoge. Mpume- 10.3. i, ns, ns, ne,
ol HEHMe CMIOXHbIX 3(MPOB Ha OCHOBE CBOWCTB. Knaccudmkaums 2 (1-3) 819 OKas.
XMPOB. XMMMNYECKME CBOMCTBA XKMPOB U NPUMEHEHNE. WWW.
YrneBogpl, UX Knaccupukaums. okosa - anbaerngocnuprt, hemi.wallst.ru

15
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XUMHUYECKHE CBOMCTBA TJIIOKO3bl. lIpuMeHeHue TIJIIOKO3bl Ha
OCHOBE CBOWMCTB. 3HAUYCHHE YTJIEBOJAOB B MPUPOJE U JKU3HU Ue-
JIOBEKA.

www. chem. msu.su

52

[Ipaxrrueckas pabora Ne 6
Pemenue skcnepuMeHTAIbHBIX 337a4 HA WACHTU(DUKALUIO Op-
FaHUYECKUX COEIMHEHUM.

MIPaKTHYECKOE
3aHATHE

(JI-1)§10.1. - §
10.6. meroguueckue
WHCTPYKIUHU

JI2, M1, M2, I11,
I13, T15, OK4.

BueaynuropHasi camocTosiTe/ibHAsi paGoTa

IIpoBeneHne CaMOCTOATENBHOIO TMOMCKA XUMHUUECKOH HHEDOP-
Malu € HUCIOJb30BAHUEM Pa3JIUYHbIX HMCTOYHUKOB (HaquO-
MOMYJISIPHBIX M3/aHUH, KOMIBIOTEPHBIX 0a3 MaHHBIX, PECYPCOB
WnTepHeTa).

Metunosbiii CIIMPT U €ro UCIOJIB30BAHUEC B KAUYCCTBC XUMUYIC-
CKOT'O ChIPbs. TokCUYHOCTb METaHOJIA U npasujia TEXHUKHU 663-
OMACHOCTH TipH padoTe ¢ HUM. DTUJICHIJIMKOJb U €ro MpHuMe-
HeHHue. TOKCUYHOCTh STUJICHIVIMKOIS U npasujia TCXHUKU 663-
OMACHOCTH MPU paboTe C HUM.

[Nony4enue deHoNa U3 MPOAYKTOB KOKCOXHUMHYECKOTO MPOH3-
BOJICTBA U U3 OEH30Ia.

[Monukounencamms Gopmanbaeruna ¢ GeHosaoMm B dpeHonodpop-
MajbIeruaAHy0 cMony. Auertanbaerua. [loHsTHe 0 keToHax Ha
npuMmepe aueroHa. [IpuMeHeHHEe aleToHa B TEXHHKE U Mpo-
MBIIJICHHOCTH.

MHuoroofpa3ue kapOOHOBBIX KHCIIOT (IIaBejieBasi KUCJIOTa Kak
IBYXOCHOBHAS, aKpHUJIOBas KHCJIOTa KaK HempenesibHas, OeH-
30HHas1 KUCJIOTA KaK apOMaTHYECKas).

[TnenkooOpasyromue Macia. 3aMeHa KHPOB B TEXHHKE HEIHU-
LICBbIM CBIPBEM. CuHreTHueCKHE MOKOIHE CPEACTBA.

. MonouHokucnoe OpokeHne TIIoK0o3bl. KuciomonouHble
npoaykTsl. CunocoBaHue KOpMoB. HuTpoBaHHE LEUTHOJIO3BI.
IIupokcunuH.

OK2, OK3, OK4,
OKS5, OKS.

2.4. A3oTcoaep:xkamue opranuueckue coenuHenusi. [lomumepsl
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[Tonsitne 00 amuHAaX. AHWINH, MOJyYeHUE U3 HUTPOOEH30Ia,
MPUMEHEHNE aHWJIMHA HA OCHOBE €r0 CBOMCTB. AMUHOKHUCIIOTBI
Kak amM(pOoTepHbIe OpraHUYECKHe COeNuHEeHMs. XHWMHYECKUe

JICKIUsA

(I-)§11.1. - §
11.2.
(J1-3) § 25

JI1, 12, 714, M1, M2,
11, 13, T15, T16,
OK7.
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msu.su

CBOWCTBA aMUHOKMCNOT U MPUMEHEHME Ha OCHOBE X CBOWCTB. www. hemi.wallst.ru

Benkun. NepBuyHas, BTOPUYHaA U TPeTU4YHast CTPyKTypa 6en- YPOK (J1-1) § 11.3. ni, n4, M1, M2,

KoB. XMMUYECKMe CBOICTBA GENKOB: rOpPeHWe, AeHaTypauys, ) (n-3) §27 i, M3, ris, rie,

rMaponu3, LBETHble peakuuu. buonorundeckue ¢yHkumn 6en- www. hemi.wallst.ru  OK2.

KOB.

Monumepsl. Mnactmacchl. MonyyeHve NOAMMEPOB peakumeid YPOK (/1-1) rnasa 12 n2, M1, M2, 111,

nosMMepusaunm 1 MNoANKOHAeHcauun. TepmMoniacTUYHblE W 9 M3, s, OK2.

TepmopeakTMBHbIE MaacTMacchl. [NpeacTaBuTeNnN NaacTMacc.

BonokHa, ux knaccugukaums. onyyveHne BoOKOH. OTaenb- YPOK (/1-1) rnasa 12 N2, M1, M2, 1M1,

Hble NpeACTaBUTENIN XUMUYECKUX BOTOKOH. 2 M3, rns, OK2.

MpakTnyeckas pabota Ne 7 PacrnosHaBaHue niacTMacc u BOJO- npaktmnyeckoe  (J1-1) rnaea 12 N2, M1, M2, 111,

KOH. 2 3aHATNe MeToANYeCKme M3, rns, OK2.
NHCTPYKLUMM

AnhdepeHUMpoBaHHbI 3a4eT |

BHeayamMTopHas camocTosATe/IbHas paboTa OK2, OK3, OK4,

MpoBefeHe CaMOCTOSATENILHOIO MOMCKA XMMUYECKOW MHGOop- OKS5, OKS.

MauuM C MCMO/Mb30BaHNEM Pa3/IMYHbIX UCTOYHMKOB (Hay4yHO-
nonynsapHbIX M3[aHuiA, KOMMNbIOTEPHbIX 6a3 JaHHbIX, PECYPCOB

VHTepHeTa). 7
. AMWHOKanpoHoBas Kucnora. KanpoH KaK
npeacTaBuTeNb  NOAMAMUAHBLIX  BOMIOKOH.  Kcnonb3oBaHue
rmgponmnsa benkos B MPOMBILLSIEHHOCTMW.

deHonoopMasibaernaHble  nnactMaccbl.  [pombilieHHOe

NPOV3BOACTBO XMMUYECKNX BOSIOKOH.

WToro 3a 2 cemecTp 63 32
Bcero 114 58


https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1
https://yandex.ru/search/?text=www.+hemi.wallst.ru&clid=2100784-306&win=243&lr=62&noreask=1

3. YC/IOBUA PEANTN3ALNN MPOIMPAMMBI ANCUNMNNTNHBI
3.1. Tpe6oBaHNA K MUHMMaIbHOMY MaTepUasibHO-TEXHUYECKOMY  06ecneveHuto

Peanm3aums nporpammbl AUCUMNAMHBE TPeBYET HaiMuma yyebHOro KabumHeTa «XUmumn »

O6opygoBaHMe y4e6HOro KabuHeTa:

- NOCaZ04HbIE MECTA MO KOMIMYECTBY 06yYaroLLMXCS;

- paboyee MecTO npenojasaTens;

- nepuognyeckas cucteMa Xummnyeckmx anemeHTos .. MeHzeneesa,

- Tabnuua pacTBOPUMOCTW CONEN, KMCNOT 1 OCHOBaHWIA B BOJE;

- PAA HaNPsHKEHUIA MeTasINoB.;

- MNaKaTbl Mo 06LEN N HEOPraHUYECKON XUMUW;

- MN1aKaTbl N0 OPraHNYECKON XUMUK;

O6opyoBaHMe nabopatopun 1 paboumx MecT nabopaTtopun:

- NOCaZ04HbIe MECTA MO KOMMYECTBY 06y4aroLLMXCS;

- paboyee MecTO npenojasaTens;

- BbITSDKHOM LLKag;

- NepUoAMNYECKas cMcTeMa XMMNYeCKnx anemeHToB .M. MeHgeneesa;

- Tabnuua pacTBOPUMOCTW CONEN, KMCNOT 1 OCHOBaHWIA B BOJE;

- PAL, HaNpPsHKEHWIA MeTaNNoB;

- KOMIM/EKT METOANYECKMX YKa3aHMWI MO BbIMNOIHEHNIO TabopaToOPHbIX U MPaKTUYECKNX pabor;
nabopaTopHOe 060pyA0BaHME: XMMMUYECKas MOCyAa, XMMUYECKNE PEaKTUBbI

TexHN4YecKuMe cpefcTBa 00yUYeHUs:

- KOMMbHOTEP

3.2. WNHhopmaumoHHoe obecneveHne obyyeHus
OCHOBHbIe UCTOYHUKMN:

1.TabpuensiH O.C., Octpoymos W.I'. Xumusi ans npodeccuin n cneumanbHOCTen TEXHUYECKOro
npounns: y4ebHuK. - M.: N3aatenbCkuii UeHTp «Akagemus», 2013. - 256 c.

2. MabpuensH O.C., MackaeB @.H., NMoHomapos C.HO., TepeHnH B.N. Xumusa 10 knacc: yueb.
Ans obuieobpasosar. yupexaeHuid. - M.: ipoda, 2011. - 300 c.

3. MabpuenaH O.C., Nbicoa I'.IN. Xumua. 11 Knacc: yueb. ans o6uieobpa3oBar. yUpeXKaeHWiA.
- M.: pogpa, 2011. - 368 c.

JononHnTeNbHbIE.UICTOUYHUKN:

1. MabpuensH O.C., Nbicoa .. Xumusi B TecTax, 3agadax U ynpaxHeHusax: yued. nocobue
NS CTy4. cped. npod. y4eb. 3aBeaeHuid. - M.: 3gatenbCkuin UeHTp «Akagemus», 2006. - 224 c.

2. MabpuensH O.C., Jlbicoa ".I".. Xumua ans npenogasatens y4ebHO - METOANYECKME MOCO-
oue. - M.: i3gatenbckuin LeHTp «Akagemus», 2006. - 208 c.

3. HosowwuHckuin N.M., HoBowmHckass H.C. OpraHuyeckas xumus. YuebHuk 11 knacc. Mpo-
(hnbHbIA ypoBeHb M., «Pycckoe cnoso», 2010. - 386 c.

4, HoowwuHckuii U.W.,. HoBolumHckas H.C. Xumus. 10 kn: yye6. ana obuieobpasosar. yupe-
xaeHuid. - M.: 000 «W3aatenbcTBo «Mup n ObpasoBaHue», 2006. - 352 c.

WHTepHeT - pecypchl

1. www.hemi.wallst.ru (O6pa3oBaTe/ibHbliA CalT AN LUKOSbHUKOB «XMUMUS»)
2. . http://www.chem.msu.su/rus/elibrary (9neKTpoHHas 6ubnnoTeKa No XnMMmn)
3. www. hvsh. ru (KypHan «XuMmusi B LUKO/E»)
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3.3.MeToanyeckue peKOMEHJIALHH M0 OPraHU3ALUMYU U3YYeHHUs] Y4eOHOH JHCIUIIHHBI

B nensx peanusanuy CUHCTEMHO - IESITEIbHOCTHOTO MOAXOAA MPU MPENOAaBaHHH AUCLUTLTHHBI
UCTIOJNIb3YIOTCS COBPEMEHHbIE 00pa30BaTebHbIE TEXHOJOTHH, HHPOPMALHOHHO-KOMMYHHKAIIUOHHBIE
(MyJIbTUMETUIHBIE TTPE3EHTALNH), TPOOIEeMHOro oOydeHus (mpodaeMHOe U3JIOKEHHE, CO3AaHne Mpo-
ONeMHBIX CUTyaIui), 3n0poBbecOeperaroime 00pa3oBaTeNibHbIE TEXHOJIOTHH, METOJ TPOEKTa

B couerannu ¢ BHeaytuTOPHOH paboTOH 1151 POPMUPOBAHUS M PA3BUTHSI OOLIMX KOMITETEHIIMH
O0y4arOIUXCsl TIPUMEHSIFOTCS aKTHBHBIE I UHTEPAKTHUBHbBIE (DOPMBI MPOBEIEHHS 3aHSITHI (IPyIIoBast
U MHAMBUyaJbHASl KOHCYJIbTALNH, [PYIIIOBAs JUCKYCCHUS).

JUist pOBeAEH Sl TEKYLIETr0 KOHTPOJISl 3HAHUH MPOBOISATCS YCTHBIE (MHINBUAYATIbHBIN U PPOH-
TaJIbHBIN) ¥ MUCbMEHHBIE OMPOCHI (TECTUPOBAHUE).
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4. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUA JUCIUIIJINHbI

KonTposp u onieHka pe3ynbTaToB OCBOEHUs TUCLIUILIMHBI OCYLIECTBIISIETCS IPENoAaBaTeIemM
B TPOLIECCE MPOBEACHUS MPAKTUUECKUX 3aHATUH U 1abOpaTOPHBIX PadoT, TECTUPOBAHMS, & TAKXKE
BBINOJIHEHHS 00YUaArOIIMMHUCS UHINBUAYAIBHBIX 3aJaHUH, MPOEKTOB, HCCIEIOBAHUH.

(I)OprI H ME€TOAbI KOHTPOJIA H OLICH-

PesyabTaTnl 00yyeHus KH pe3yJIbTATOB 00y4eHus!
1 2
JIuuHOCTHBIE: 1 IToaroroBka u.3amura pedepaTos 0
J1 -J14 JKU3HEIEATENbHOCTU PYCCKUX YYEHBIX —
xumukax: J[.M.Menneneese,
M_A Bytnepose

2. OdopmiieHre ipe3eHTalUi O TOCTH-
KEHHSIX B 00JIAaCTH XUMUHU
3. UnnuBuAyanbHbIi NPOEKT

MeTanpeaMeTHbIe: OdopmieHune npe3eHTaui O MPaKTH-

Ml -M2 4ECKOM 3HAUYEHHUH BEIIECTB, OTHOCS-
IIUXCs K Pa3HbIM KJlaccam

NnpeaMeTHbIE: 1. TectupoBanue

I11 - I16 2. KonrtpompHast pabora

3. CamocrosTenbHbIe pabOTHI 1O H3y4a-
€MBbIM TeMaM

4. I'padrueckue AUKTAHTHI

5. YCTHBIN 1 NUCBMEHHBIN ONPOC

6. IIpoBepka jadopaTOpHBIX PadOT

7. IlpoBepka mpakTH4ecKux padboT

8. PemieHue skCriepuMeHTaIbHBIX 3a71a4
9. UnnuBuayanbHble NPOEKTHI




