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0.10. Ilerpynuukosa, npenogasarens [TIOY KAT um. I'.I1.Jleuna.

PaGoyas nporpamma yueGHoro npemmera I100.01 Xumus cocrasicHa B COOTBETCTBHH C
(emeparbHEIM rOCYIapCTBEHHBIM 00pa3oBaTe/IbHBIM CTAHAAPTOM cpeztHero obmero obpasoBanus,
yreepikaeHHsM [Ipukazom Munucrepersa o6pasopanus 1 Hayku PO o1 17.05.2012 r. Ne 413 (c u3m.
u jon. ot 29 nexabps 2014 r., 31 gexabps 2015 r., 29 uions 2017 r., 24 centadps, 11 nexabpa 2020
r.), B COOTBETCTBHH C (heAcpatbHbIM IOCYJapCTBEHHBIM 00pa3oBaTeNbHbLIM CTAHAAPTOM CPEAHEr0
npodeccuonansHoro obpazosanus no mnpodeccun 110800.4 Mactep no TEXHHYECKOMY
0OCIYKHBAHHIO M PEMOHTY MAIIHHHO-TPAKTOPHOrO mapka, yTeepxaeHHbM  IIpukaszom
Munucrepcrsa obpazosanus i Hayku P® ot 2 asrycra 2013 r. Ne709 (¢ u3M. u gomn. ot 9 anpens
2015 r.) ¥ ¢ yyeToM NpUMEpHOIl OCHOBHOM 0OpasoBaTENBHOM MpOrpamMmbsl cpefHero obuiero
oOpasoBanus, om00peHHOH pemennem DesepanbHoro y4eGHO-METOAHYECKOro OOBEIHHEHHS IO
obmemy obpazosanuio (mpotokon ot 28 uioHs 2016 r. Ne 2/16-3).

Koz npodeccun usmenen B coorsercTn ¢ [Ipukazom MurncTepeTBa 00pazoBaHus H HayKu
P® ot 5 mons 2014 r. Ne 632 «O6 ycTaHOBIEHWH COOTBETCTBUA Npodeccuit U cnenuanbHOCTeH
CpeIHEro MpoQecCHOHANTBHOr0 00pa3oBaHMs, MEpPeqyHH KOTOPLIX YTBEPIKACHBI IPHKa30M
Munucrepersa obpazosanus ¥ Hayku Poccuiickod ®@enepamun ot 29 okrabps 2013 r. Ne 1199,
npodeccusM HaYaJbHOr0 npodeccHoHanbHOro 00pa3oBanus, NEpedYeHb KOTOPBIX YTBEPHKJICH
npukasoM Munncrepcrsa o6pazosanus 1 Hayku Poccuiickoif ®enepannn ot 28 centadpa 2009 r. Ne
354, W cHenMATBHOCTAM CpeaHero mnpodeccHoHaTpHOro o0pa3oBaHus, NEpPeyeHb KOTOPBIX
yTBepiKAeH mnpukazomM Munucrepcrea oOpaszoanus W Hayku Poccuiickoii ®enepauuu ot 28
ceHTOpa 2009 r. Ne 355» (¢ H3MEHEHHAMH U JONOIHEHUAMH).
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1. MOSICHUTEJIbHAS 3AIINCKA
1.1 ObaacTh NpUMEHEHUsI

Pabouass mporpamma yude6Horo mpemmera [100.01 Xwumusi mpenHasHavyeHa UIsi U3y4YCHUS
pyccKkoro si3plka B MPO(ECCHOHANBHBIX  O0pa30BaTEIbHBIX  OpraHU3alMAX, PEATU3YIOIINX
o0pa3oBaTeNpHy0 MPOTrpamMMy CpelHero oOmiero oOpa3oBaHMsl B IpeAelaX OCBOCHHUS OCHOBHOM
npodeccnoHanpHOM 00pa3oBarensHOM mporpammel (anee — OITOII) cpemnero mpodeccruoHaTbHOTO
obpazoBanms (manee — CIIO) wa 0a3e OCHOBHOro o00mero oOpa3oBaHUS TIPH IOATOTOBKE
KBaJTM(HUIMPOBAHHBIX pabounx M ciayxammx no npodeccun 35.01.14 Mactep 1mo TEXHHUECKOMY
00CITy’KMBaHUIO M PEMOHTY MAIlIMHHO-TPAKTOPHOTO MapKa.

Pabouass mporpamma yuebnoro mpeamera [100.01 Xumus cocraBieHa B COOTBETCTBHH C
dbenepanbHBIM TOCYAAPCTBEHHBIM O00OpPa30BaTEIbHBIM CTAHIAPTOM CpPEIHEro ooiero odpazoBaHus,
yrBepkaeHHbIM [Ipukazom MunucrepctBa oOpazoBaHust W Hayku Poccuiickoit ®enepauuu OT
17.05.2012 r. Ne 413 (c u3m. u gor. ot 29 nekadbps 2014 r., 31 nekabps 2015 r., 29 urons 2017 1.), B
COOTBETCTBUHM ¢ (eAepaibHbIM TOCYAApCTBEHHBIM O00pa30BaTENbHBIM CTaHIAPTOM CPETHETO
npodeccuonansHoro oopazosanus o npodeccun 110800.4 Mactep no TexHUYECKOMY 00CTYKUBAHUIO
¥ PEMOHTY MalIMHHO-TPAKTOPHOTO MapkKa, yTBepKAeHHbIM [Iprka3som MuHuctepcTBa oOpa3oBaHus U
Hayku P® ot 2 asrycra 2013 r. Ne709 (c u3m. u gom. ot 9 anpens 2015 1.), 1 ¢ y4eTOM IPUMEPHOM
OCHOBHOM 00pa30BaTEeNIbHONW IMPOTrpaMMBbl CpeHEro oOIiero oOpa3oBaHUs, OJOOPEHHOW pEIICHUEM
benepanbHOro yueOHO-METOAMYECKOT0 00beIMHEHHSI TI0 001IeMy 00pa30BaHUIO (IIPOTOKOI OT 28 UIOHS
2016 1. Ne 2/16-3).

Kox mpodeccun uzmenen B coorBerctBuu ¢ [Iprkazom Munobpuayku Poccun ot 05.06.2014 Ne
632 (pen. ot 25.11.2016) «O0 ycTaHOBIEHWU COOTBETCTBHS NMPOQPECCUil U CIIEHUANTBHOCTEH CPEeTHETO
npodeccnoHanbHOTO 00pa30BaHUsA, MEPEYHU KOTOPBIX yTBepkaeHbl [Ipukazom MuHucTepcTBa
obpazoBanust u Hayku Poccuiickoit ®enepamym ot 29 oktabps 2013 1. Ne 1199, mpodeccusim
HAYabHOTO MPO(ECCHOHATBHOIO 00pa3oBaHUs, MEepeYeHb KOTOpPhIX yTBepxkaAeH [Ipukazom
MununcrepcTBa obpa3oBanus U Hayku Poccuiickoii @enepanuu ot 28 centsopst 2009 r. Ne 354, u
CMELUANTBHOCTAM CpEAHEro Npo(ecCHOHANBHOTO 00pa3oBaHUs, IEPEYeHb KOTOPBIX YTBEPXKICH
[Ipukazom Munucrepcta o6pasoBanust u Hayku Poccuiickoit @enepanuu ot 28 centaops 2009 r. Ne
355» (c UIBMEHEHUSIMH U JOTIOJIHEHUSIMHU ).

1.2 MecTo AMCHUILUIMHBI B CTPYKType NPOrpamMMbl NMOATOTOBKH KBAJIU(GHUIHMPOBAHHBIX
padoYuX U CJIYKALMX

Y4eOHblit npenMeT «XUMHUs» OTHOCUTCS K mpeiMeTHol obnactu «EcrectBenHble Hayku»PI'OC
COO (m. 9.6) — 06a30BBIi YPOBEHb — M SIBISETCS AMCHMILTUHONW 00I1€00pa30BaTENbLHOTO IIHKIIA,
npenaraeMoit oopaszoBarenbHoit opranuzanueit (I100.01) B mpenenax ocsoenust OITOIT CIIO na 0aze
OCHOBHOT'O 00IIero o0pa3oBaHHs HpPU MOATOTOBKE KBATM(DUIMPOBAHHBIX PAOOYMX, CIYXKAIIUX I10
npodeccun 35.01.14 Mactep 1o TEXHMYECKOMY OOCIIY>)KMBAaHMIO U PEMOHTY MAaIIMHHO-TPAKTOPHOTO
napka.

1.3  Ileab u 3aga4u AN CHUTINHBI

[lens mporpamMMbl — OCBOEHHME oOydaromuMucs cojep:kaHusi yuyeOHoro npeamera [100.01
XuUMUS ¥ TOCTHKEHUE PEe3yJbTaTOB €€ U3Y4YeHUs: B coOTBeTCcTBUU C TpeboaHusMu @I'OC cpeanero
oOmero o6pa3oBaHusl.

CopepxaHue MporpaMMbl HaIIpaBJIEHO HA PELLIEHUE CIEAYIOUINX 3a1a4:

- chopMHUpPOBATh MPEJCTABICHUS O POJM U MECT€ XMMHUU B COBPEMEHHOW HAayYHOU
KapTUHE MHUpa; NOHMMAHHE BIHMAHMS XMMHHM Ha OKPYXKAlOIIYI0 Cpely, 3KOHOMHYECKYIO,
TEXHOJIOTUYECKYIO, COLIMATIBHYIO M TUYECKYIO c(hephl JesITeIbHOCTH YEJIOBEKa;

- 00ecreYnTh OBJIQJICHUE OCHOBOMOIATAIOIIMMH XUMHUUYECKUMHU TOHATHIMHU, TEOPUSMH,
3aKOHaMH1 U 3aKOHOMCPHOCTSAMU, XUMHUYECKOH TepMI/IHOHOFHeﬁ n CPIMBOJ'IPIKOf/i, OCHOBHBIMH METOJaMU
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HAYYHOTO TIO3HAHMUS, UCTIOJIb3YEMbIMU B XUMHUH;
- COBCPUICHCTBOBATb YMCHUSA aHAJIM3UPOBATH, OLICHUBATL, IPOBCPATHL HAa JOCTOBCPHOCTDH
1 000011aTh HAYYHYIO0 HH(OPMAIIUIO, PE3YIbTAThl IPOBEICHHBIX OMBITOB, XHMHUYECKHUX IKCIICPUMEHTOB,;
- OGeCHe‘H/ITB 3HAHHE TEXHUKU O€30IIacHOCTH Ipru HCIHOJB30BAHUHN XUMHUYCCKUX
BEIIIECTB, B TOM YHCIIC BO BPEMs IIPOCKTHO-MCCIICI0BATEIbCKOM M SKCIIEPUMEHTAIBHOM e TEIbHOCTH,
MIPY UCIIOJIE30BAHUU J1a00paTOPHOTO 00OPYIOBAHHS;
- Pa3BHUTh Y 00YYAIOIINXCS HABBIKKA YUCOHOM, IPOCKTHO-UCCIIEI0BATEIbCKOM, TBOPUECKOM
JCSITEIIBHOCTH.

1.4 Kostu4ecTBO 4acoB HAa OCBOECHHE IPOrpaMMbl Y4eOHOI0 NpeaMeTa

MaxkcumanbHast yueOHast Harpy3ka oOyudatorerocst — 100 yacos,

B TOM UHCJIE:

— 00s13aTeNbHON ayAUTOpHON yueOHoi Harpy3ku — 100 yacos;
- [IPaKTUYECKHE 3aHATUs 28 4acoB.

DopMBI IPOMEKYTOYHOM ATTECTALNMN:

3 cemecTp — Opyrue;

4 cemecTp - nuddepeHINPOBaHHbBIN 3a4ET.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA

Copnepxanne yueOHoro npeamera [100.01 Xumus HampaBiieHO Ha pa3BHTHEYHHBEPCATBHBIX
y4eOHBIX JEHCTBUH M OCBOCHHS OOYYArOIIUMHCS JIMYHOCTHBIX, METANpPEJMETHBIX U MPEAMETHBIX
pesyabratoB @PI'OC COO, a taxxe o6mux komnereHuii @I'OC CITO no npodeccun 35.01.14 Mactep
M0 TEXHUYECKOMY OOCITY’)KUBAaHUIO M PEMOHTY MAaIIMHHO-TPAKTOPHOTO TapKa.

2.1 O6mue komnereHunu Bpinyckuuka CIIO

OK 1. IloHnMaTh CYIIHOCTh U COLMATBbHYIO 3HAYMMOCTh OyayIien npodeccuu, MposBIsATh K Hel
YCTOWYUBBIN UHTEPEC.

OK 4. OcymiecTBiarh NOUCK UHPOpMANIUU, HEOOXOIUMOMN sl 3((PEKTUBHOTO BBIMOTHEHUS
npodecCHOHATIBHBIX 33/1au.

OK 5. Ucnonb3oBaTh HHPOPMAITMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTUH B IPO(ECCUOHATIBHOM
NESTEIBHOCTH.

OK 6. PabGotatps B koMaH€e, 3¢ (HEeKTUBHO 00LIAThCs ¢ KOJIEraMU, PYKOBOACTBOM, KIIMEHTAMHU.

B nporpamme ywyeOHOro mpenMera B JIEKIIMOHHOM  MaTepuaie IpeayCMOTPEHO
po¢eCCHOHATIBHO OPUEHTUPOBAHHOE CO/IEPIKAHUE C YYETOM COOTBETCTBYIOLIETO MPO(UIsl OCBOSHUS
OIIOIL

2.2 Koppeasinusi JUYHOCTHBIX U MeTANpeIMeTHBIX Pe3yJbTATOB OCBOECHHS OCHOBHOW

o0pa3oBartenbHoil nporpammbl COO ¢ komnerenuusavmu ProcC CliO
TpebGoBaHust K pe3yJabTaTaM OCBOCHUS OO6me KOMIETEHITUN

OCBOCHHS yueOHOoro nmpeamera B coorBeTcTBUU ¢ DI'OC COO oIr'ocC CI1O0
JIMYHOCTHBIE:
JI 4 — chopmupoBaHHOCTH MHUPOBO33peHUs, cooTBeTcTBYMOMIEero (OK 1
COBPEMEHHOMY ypPOBHIO pPa3BUTUS HAyKM U OOIIECTBEHHOU
MPAKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYp, a TAaKKe Pa3IMIHbIX
(bopM OOIIECTBEHHOTO CO3HAHUS, OCO3HAHUE CBOETO MecTa B
MOJINKYJIBTYPHOM MHPE;




JI 7 — HaBBIKK COTPYTHUYECTBA CO CBEPCTHUKAMHU, I€THMH OK 6
MJIaJIIIETO BO3PacTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO
MOJIC3HOW,  y4eOHO-HMCCIIE0BATEIbCKOM, MPOCKTHOW W JIPYrux
BHJIAX JIEATEIHHOCTH;

MeTtanpeaMeTHbIe:

M 2 — ymeHue TmpOAYKTHBHO oOImIaThcsi U B3aumMojeiictBoBath B [OK 6
MpoIecce COBMECTHOM JICATEIIbHOCTH, YIUTHIBATD MMO3UIHMH PYTUX
Y4ACTHHMKOB JICATEIBHOCTH, 3 (HEKTUBHO pazpemaTb KOHQIUKTHI
M 3 — BiageHue HaBbIKaMU [O3HaBareibHOU, YyueOHO- (OK 4, OK 5, OK 6
MCCIICIOBATEIILCKOM M MPOCKTHOW  JCATENBHOCTH, HaBBIKAMHU
paspemieHuss  npoOieM;  COCOOHOCT M TOTOBHOCTh K
CaMOCTOSITEIIbHOMY TIOMCKY METOJIOB PEIICHHS TPAKTUICCKUX
3aja4, MPUMEHEHHUIO Pa3JIMYHBIX METOJIOB IO3HAHUS;

2.3 Koppeasinuss npeaMeTHbIX pPe3yJabTaTOB OCBOEHHS OCHOBHOII 00pa3oBaTesibLHOI
nporpammbl COO ¢ komnerenuusavmu ®I'OC Cl1IO

IIpeamerHbie pe3yabTaThl Howmepa pa3aesiosn, Oo6uue
(0a30BbIii YPOBEHbD) TeM koMuneTeHun®I'OC
Cc1io

I1 1 — chopmupoBaHHOCTH mpencTaBieHUil o mecte |Brenenue, Pazmen [OK 2
XMMHUU B COBPEMEHHOW HAay4yHOW KapTuHE Mupa; |l, Tema  1.1.
[MOHMMAaHUE POJIK XUMUH B popMupoBaHuu Kpyro3opa [Pazmen 2. Tema
M (QYHKIMOHAIBLHOM TPaMOTHOCTH uenoBeka mans [2.13

[pEIICHUS] TPAKTUYECKUX 3a]1aY;
I1 2 — Baagenue ocHoBomnoaramommmu xumudeckumu [Pazgen 1, Temsr (OK 2, OK 4, OK 5

IMOHSATHSIMH, TEOPHSIMH, 3aKOHAMH ull.2, 1.3, 1.4, 1.6,
3aKOHOMEPHOCTSIMH; YBEPEHHOE I10JIb30BAaHUE 1.7.
XUMHUYECKON TEPMHUHOJIOTUEN U CUMBOJIMKOMN Paznen 2

Il 3 — BmageHue OCHOBHBIMH Meronamu HaywHoro [Pasmen 1. Tewmsr OK 4, OK 5

MMO3HAHUS; UCTIOJB3YEeMBIMA B XUMHU: HaOmoaenuemM, (1.7, 1.8, 1.11.

ONMCaHWEM, H3MEpEeHHeM, JKCrepuMeHToM; ymenue [Paznen 2. TeMsl

00OpabaThiBaTh, OOBSACHATH PE3YNbTAThl MPOBEIEHHBIX

OITBITOB M JIeNaTh BBIBOJIBI, TOTOBHOCTE M

CIIOCOOHOCTh TPHUMEHSATH METOABl TO3HAHHS TIPU
€IIeHUU NPAKTUYECKUX 3a]1a4

I 4 — cdopmupoBaHHOCT, yMmeHus JjaBaTh Pazmen 1, Temsr (OK 4, OK 5

KOJIMYECTBEHHBIE OIICHKH W TPOU3BOIUTH pacdeTsl 1o |1.7, 1.8, 1.11.

XUMHYECKUM (POpMYyJiaM U YpaBHEHUSAM Pasnen 2. Temsl
2.1,2.2,29

I1 5 — Bnanenue nmpaBuiIamMu TeXHUKU Oe3omacHoctu |[Pasmen 1, Tewmsl

[PH MCIIOJIb30BAHUI XUMHYIECKUX BEIECTB; 1.5, 1.6, 19. 0K6
Pazgen 2. Tewmnl
2.6,2.10

I1 6 — chopmupoBanHOCTh cOOCTBeHHOM mo3uruu o |Pazmen 1, Tema |[OK 2

OTHOILIEHUIO K XUMHUYECKOH uHpopmarmy, |1.1, Paznen 2,

[IOJIy4a€MOM U3 Pa3HBIX UCTOYHUKOB Tema 2.13




3. TEMATHYECKOE IINTAHUPOBAHHUE

KonngecTBo 4acoB no yueOHOMY IUIaHy

MAKCIHM. OO6s3arenbHas yueOHast
NeNe HaumeHOBaHME Pa3eoB U TEM HArpy3Ka Harpyska (1ac)
n_/n_ IIPOrpPaMMBbI 06Yy4aoII . B TOM YHCJIE
erocs cero
Jlexmum, m
YpOKHU
BBenenue 2 2 2 -
Paznenl |(O0masi u HeOpraHu4eckasi XUuMusi 48 48 32 16
Tema 1.1 XUMUS - HayKa O BEIeCTBaxX 4 -
Temsr 1.2, [[lepuoanueckuii 3aKOH u 6 6 4 2
1.3 MePUOIUYECKAsl CUCTEMa XUMHYECKUX
OnementoB /. . Menneneena.
CtpoeHue aToma
Tema 1.4  (CrpoeHue BemiecTBa 2 2 2 -
Tema 1.5 [Tonumepsl. JlucniepcHbIe CUCTEMBI 4 4 2 2
Tema 1.6  [PacTBOpBI 6 6 4 2
Tema 1.7 XUMHUYECKUE PeakIuu 6 6 4 2
Tema 1.8  |[OKMCIHTEIIBHO-BOCCTAaHOBUTEIBHBIC 8 8 6 2
[peaKIIIH.
DIIEKTPOXUMHUYECKHE TTPOLIECCHI
Tema 1.9 Kitaccel HEOpraHUYECKUX COEAMHEHUIN 4 4 2 2
Tema 1.10 [[IpocThle BemecTBa 4 4 2 2
Tema 1.11  [Xumus s3J1eMEeHTOB 4 4 2 2
Paznen2 |Opranmyeckasi XuMus 50 50 38 12
Tema 2.1 Teopus CTPOCHHSI OpPTraHUYECKHUX 4 4 2 2
COeTUHEHNN
Tema 2.2  [IpenenbHbIC YTIEBOAOPOIBI 2
Tema 2.3 OTUJICHOBBIE U JTMEHOBBIC 4 4 -
YTJIEBOJOPOIBI
Tema 2.4 ALIETHJIEHOBBIE YTIJIEBOJIOPOIBI 2 -
Tema 2.5, |ApomaTudeckue YIJIEBOAOPOBI. 2
2.6 [ IpuponHbie HUCTOYHUKHU
YTJI€BOJOPOAOB
Tema 2.7  [uapOKCHIIbHBIE COEIUHEHUS 4 4 2 2
Tema 2.8 AJTbICTHIBI U KETOHBI 4 4 2 2
Tema 2.9  [KapOoHOBBIE  KHCIIOTBI U HX 4 4 2 2
MPON3BOTHBIC
Tema 2.10  [YrieBojbl 6 6 4 2
Tema 2.11 |AMHHBI, aMUHOKHUCJIOTBI, OCIIKH 4 4 4 -
Tema 2.12 |brnoixornyecku akTUBHBIE COSTUMHEHUS 4 4 4 -
Tema 2.13 [ XuMwus B 5KU3HHU 00IIECTBA 2 2 2 -
Bcero: 100 100 72 28




4. COAEP)KAHUE YYEBHOI'O IIPEMETA
4.1 Coagepxanme yueOHOro nmpeamera

Pazgea 1. O0mas u HeopraHuveckass XuMHus
Tema 1.1 Xumus — HayKa 0 BellleCTBax
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

W3mepenue BenjectBa. Macca aTOMOB U MoJIeKyJ1. ATOMHas elnHUIa Macchl. OTHOCUTEIbHBIE
aTOMHas U MOJIEKyJisspHas macchl. KonnyecTBO BelIeCcTBa U €IMHULIBI €M0 U3MEPEHUS: MOJIb, MMOJIb,
KkMoJib. Yucsio ABorazpo. ModigpHas macca.

ArperaTHple COCTOSIHHSI BeIecTBa. TBepaoe (KpUCTAIUIMUECKOe W aMOpdHOE), KUAKOE U
razoo0pa3Hoe arperaTHble COCTOSHUS BElIecTBa. 3aKOH ABOTaJIpo U €ro cleAcTBUs. MospHBIi 00beM
BEIIECTB B ra3o00pa3HoM coctosHuU. OObeIMHEHHBIH Ta30BbI 3aKOH W ypaBHEHHWE MeHJeneeBa —
Knanetipona.

Cwmecu BemecTB. Paznuuus Mexay cMeciMH W XMMHUYECKUMHU COCIMHEHMsIMU. MaccoBas u
o0BbEMHAs 10JI1 KOMIIOHEHTOB CMECH.

JdeMoHcTpannn
Hexotopsie BemecTBa koyimuecTBOM B 1 MoJib. Mojienib MOISIpHOTO 0Obema ras3os.

Tema 1.2 [lepuoanueckuii 3aK0H U NePUOINYECKAST CHCTEMA XUMHUYecKHX djieMeHToB /l. U.
MenaeiaeeBa
TpeboBanwms k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

OTKpbITHE TIEPUOINYECKOTO 3aK0oHA. [IpennochuIk: HaKOTIIICHHE

dakToornueckoro marepuana, padorel mnpeamecrBeHHukoB (M. B. [leGepeitnepa, A. DO.
[Tankyprya, Jx. A. Heronennaca, JI. FO. Meiiepa). Otkpoitue JI. . MenaeneeBsM nMepruoandeckoro
3aKOHa.

[lepuonnueckuii 3akoH U cTtpoeHue atoma. M3orombl. CoBpeMEHHOE TOHSITHE XUMHUYECKOTO
aneMmeHTa. 3akoHoMepHocTh [. Moznu. CoBpemeHHass (HOpPMYIHpPOBKAa MEPUOJAMYECKOTO 3aKOHA.
[Tepuonnueckas cucrema u crpoeHue aroma. OU3UYECKUN CMBICT MOPSAKOBOTO HOMEpa SJIEMEHTOB,
HOMEPOB I'pynisl ¥ nepuoja. [lepnoanueckoe u3MeHEHNE CBOMCTB AJIEMEHTOB: PaIlyca aToMa; SHEPIUu
MOHU3AINH; DJIEKTPOOTPULIATETLHOCTH. [[pUUnHbI M3MEHEHUST METAITMYECKUX W HEMETATUYECKUX
CBOWMCTB 2JIEMEHTOB B TPYIIAaxX U MEPUOJIaX, B TOM YHCIe OOJIbIINX. 3HAUEHHE IEPUOANYECKOTO 3aKOHA
U TNEPUOJUYECKOM CUCTEMBI XMMHYeCKHX 3yiemMeHTOB J[. M. MenneneeBa s pa3BUTUS HAyKd W
MMOHUMAaHHUS XUMHUYECKON KapTUHBI MUPA.

JleMoHCTpanun

Paznuunble BapuanThl Tabmuubl [lepuoguueckoil cucreMbl XuMu4yeckux snemeHtoB [l U.
Menpeneesa.

OO0pa3ibl IPOCTHIX BEIIECTB OKCHI0B U THAPOKcHI0B 31emenToB I11 nepuona.

IMpakTnyeckoe 3ansitue Nel
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

MO,Z[CJII/IpOBaHI/IC MMOCTPOCHUA HCpHO)IH‘-ICCKOﬁ Ta6J'II/II_U>I XUMHUYCCKUX 3JICMCHTOB.

Tema 1.3 CTpoenue aroma
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

AToM — cnoxHas dvactuna. JlokazaTeslbCTBa CIIOXKHOCTH CTPOEHHUSI aTOMA: KaTOAHbBIE U
PEHTTreHOBCKHUE JIy4H, (OTOI((DEKT, paTiroaKTUBHOCTD, AJIEKTPOIIN3.
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[Tnanerapras moxenp atoma O. Pesepdopma. Ctpoenune atoma mo H. Bopy. CoBpemenHbie
MIPEACTABICHUS O CTPOCHUH aToMa. KopmyCcKyisipHO-BOTHOBOM JTyaJlu3M 4acTHI] MUKPOMUDA.

CocraB aroMHOrO sipa. HyKJIOHBI: NpPOTOHBI M HEUTPOHBL. M30TONBI M HYKIWJIBI.

Y CTOMYHUBOCTS A1IEP.

OnekTpoHHas 00004yka aToMoB. [loHATHE 00 AJIEeKTPOHHON OpOuTale U IEKTPOHHOM OOJIaKe.
KBanToBBIC 4mcna: riaBHoe, opOuTanbHOe (IMOOOYHOE), MAarHUTHOE W CIMHOBOE. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTHUYECKUM YPOBHSM, MOIYPOBHIM U OpOUTANIIM B COOTBETCTBUH C IMPUHIIUIIOM
HauMeEHbIIeH 3Hepruu, npuHImnoM [laynu u npasuwiom ['yaaa. DnekTpoHHBIE KOH(DUTYpAITK aTOMOB
XUMHUYECKUX IJIEMEHTOB.

BasienTHBIE BOBMOXXHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

DneKTpOHHas KiacCU(pUKaLUsI XUMUYECKUX 3JIEMEHTOB: S-, P-, d-, f-371eMeHTHI.

Tema 1.4 CTpoeHue BelecTrBa
TpeboBanwms k pesynbpraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

IlorsiTHE O XMMHYECKOM CBSI3M. THIIBI XWMHYECKHUX CBsA3€H: KOBaJICHTHAsI, HWOHHAs,
MeTaJlJIn4ecKasi U BOJOPOIHAS.

KoBanentHas xumuueckasi cBsi3b. J[Ba MexaHu3Ma oOpa3oBaHMsI 3TOM CBsI3U: OOMEHHBIM U
JOHOPHO-aKUEeNnTOpHbIA. OCHOBHBIE TAPaMETPhI 3TOIO TUIIA CBA3M: JUIMHA, IPOYHOCTD, YIOJl CBA3H WU
BaJICHTHbIM yroi. OCHOBHBbIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBILIEHHOCTh, IMOJISIPU3YEMOCTh U
IIPOYHOCTb.

ONEKTPOOTPULIATEIBHOCT U KIacCU(PUKAIMS KOBAJEHTHBIX CBSA3€H IO 3TOMY IPHU3HAKY:
NOJISIPHAsL U HETIONIIpHAsl KOBAJIEHTHbIE CBsI3U. [I0IApHOCTH CBSI3U M MOJIAPHOCTH MOJIeKYJbl. Crioco6
MEPEeKPBIBAHUS DIIEKTPOHHBIX OpOHUTANEH U KITacCU(PHUKAIMI KOBAJICHTHBIX CBA3EH 110 3TOMY MPHU3HAKY:
0- U T-CBA3U. KpaTHOCTh KOBAJIGHTHBIX CBA3EH U KiIacCU(UKALMA UX 10 TOMY IPU3HAKY: OJJUHAPHBIE,
JBOMHBIE, TPOMHBIE, ITOIYTOPHBIE. THUIIBI KPUCTAIMYECKUX PELIETOK y BEIIECTB C 3TUM THUIIOM CBS3H:
aTOMHBIE U MOJIEKYJISIpHbIE. PU3HYECKUE CBOMCTBA BELUIECTB C STUMHU KPUCTAUINYECKUMU PELIETKAMHU.

HNonnas xumudeckas cBaA3b. KpallHui ciydall KOBaJ€HTHOM IOJSAPHOW CBA3U. MexaHusm
0o0pa3oBaHUsl MOHHOW CBsI3U. MOHHBIE KpUCTAUIMYECKHE PEIIeTKH U CBOICTBA BELIECTB C TaKUMH
KpHCTaJUIAMH.

Mertannuueckass XuMudeckass cBsi3b. OCOOBIH THUI XHMHYECKOH CBS3M, CYILECTBYIOUIMHA B
MeTalmaXx M cruiaBax. Ee OoTnuMYMs M CXOJACTBO C KOBaJIEHTHOM M HOHHOM cBs3simu. CBoiicTBa
METaJUIMYECKON CBs3U. MeTaminueckue KpUCTAINIMYECKUE PELIETKH U CBOMCTBA BEILIECTB C TaKUMU
KpHCTaJUIAMH.

Bonoponnas xumuueckas cBsi3b. MexaHusM oOpa3zoBaHMs TakoW cBsizu. Ee kmaccuduxanms:
MEXMOJIEKYJIIpHAasE U BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3H. MOJIEKYIspHBIE KPUCTAUIMYECKUE
PELIETKHU IJIs OTOr0 TUIA CBA3U. PU3HUYECKHEe CBOMCTBA BEILIECTB C BOJOPOAHOM CBA3BI0. bruosornyeckas
POJIb BOJIOPOAHBIX CBSI3€H B OPraHU3alMU CTPYKTYp OHOIOJIMMEPOB.

Enunas npupona XMMUYECKUX CBS3E€H: HAJIMYKME PA3JIUYHBIX TUIIOB CBA3EH B OJHOM BEIIECTBE,
IIepeX0/ OJTHOIO TUIIA CBSA3U B IPYIOU U T. II.

JleMoOHCTpaLuK

Mogenn MOJNEKyN pa3lu4yHON apXUTEKTYpbl U MPOCTPAHCTBEHHOI'O PACIIOIOKEHUS Sp-, Sp2-,
sp3-ruOpuIHBIX OopOHUTAaeil.

Mojenu KpUCTaIIMUecKuX peneTok pasauunoro tumna. Moaenu monekyn JJHK u Oenka.

Tema 1.5 Iloammepsl. JIucnepcHbie cHCTEMbI
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Heoprannueckue nonumepsl. IlonmMepsl — mpocThie BElecTBa ¢ aTOMHOM KPUCTaUIMYECKOU
PEILETKON: alJIOTPOITHbIE BUIOM3MEHEHUs yriepojaa (anmas, rpadut, kapOouH, (yuiepeH, B3auMOCBsI3b
rubpuans3anuy opourtaigeil y aToMoB yriepoJa € HPOCTPAHCTBEHHBIM CTPOCHHEM aJUIOTPOIHBIX
MoauUKAaIIi); CEJICH U TEJUTYP LETIOYETHOTO CTPOCHHUSI.
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[TonmuMepbl — CI0KHBIE BEIIECTBA ¢ AaTOMHON KPUCTAUIMYECKON PEIIETKON: KBapll, KPEMHE3EM
(IMOKCUIHBIE COETUHEHNUS KPEMHUS ), KOPYH]I (OKCHUI IIFOMUHMS) ¥ aJTFOMOCUIIUKATHI (ITOJIEBBIE IIMATHI,
1013, KaosiuH). MuHepaisl u ropHsle noposl. Cepa ractuyeckas. MuHepalibHOE BOJIOKHO — acOecT.
3HaueHUEe HEOPTraHWYECKHX MPUPOTHBIX IMOJIMMEPOB B (OPMUPOBAHHM OJIHOM W3 TE€OJIOTHYECCKHX
000104ueK 3eMIIH — TUTOCHEPHI.

[TonsiTe o maucriepcHbIX cucTemax. Kiaccupukanus AUCTIEPCHBIX CUCTEM B 3aBUCHMOCTH OT
IPEraTHOrO COCTOSIHMSI JUCIIEPCUOHHOM Cpeibl U JUCHEepCHOM (a3bl, a Takxke Mo pa3Mepy MX YacTHll.
['pyboaucriepcHbIE CUCTEMBI: IMYIIBCHH U CYCTICH3UU. TOHKOUCTIEPCHBIC CHCTEMBI: KOJUIOMIHBIE (30111
W TeIu) W HCTHHHBIC (MOJEKYJSIPHBIC, MOJEKYJSIPHO-HOHHBIE W HOHHBIE). Dddexr Tunmans.
Koarymsiust B KOJUTOUIHBIX pacTBopax. CHHEPE3UC B TETsX.

3HaueHue TUCIIEPCHBIX CUCTEM B KHBOU M HEXKUBOU MPUPOJIE U MPAKTUYECKOM KU3HU YeTIOBEKA.
DOMyIIbCUU U CYCIIEH3UU B CTPOHUTEIHCTBE, MUIIEBOW U MEIUITMHCKOW MPOMBINIIICHHOCTH, KOCMETHKE.
buonoruueckue, METUIIMHCKAE U TEXHOJOTWYECKUE 30JIM. 3HAYEHHE Tejiell B OpraHu3aluu >KUBOM
MaTepud. buonornyeckue, MUIIEBbIe, MEIUIIMHCKHE, KocMeTHueckue reiu. CuHepe3uc Kak (akTop,
OTIpEeAETSIONIUI CPOK TOAHOCTH MPOIYKIIMK HAa OCHOBE resieil. CBepThIBaHNE KPOBU KaK OMOJIOTMYECKUN
CHUHEPE3HUC, €ro 3HAUCHHUE.

JleMoHCTpaL U
Konnexkuuu mmactmace, KaydyyKoB, BOJIOKOH, MHHEpPAJIOB M TOPHBIX MHOpod. MuHepaibHOe
BOJIOKHO — acOecT — u u3nenwus u3 Hero. Moaenu monekyn 6enxos, JJHK, PHK.

IIpakTuyeckoe 3ansaTue Ne 2
O3HaKkOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM

Tema 1.6 PacTBopbI
TpeboBanwms k pesynbraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

[TonsiTue o pactBopax. PU3MKO-XMMHMUYECKas MPUPOJAa PACTBOPEHHS] M  PacTBOPOB.
B3aumMoneiictBue pacTBOpUTENss U PacTBOPEHHOro BemiecTBa. PactBopumocTs BemiecTB. CriocoObl
BBIPQKEHHUSI KOHIIEHTpAIlMM pAcTBOPOB: MaccoBas JOJs PAaCTBOPEHHOIO BellecTBa (IPOLEHTHAs),
MOJIIpHasl.

Teopust PNEKTPOIUTUYECKON AUCCOManni. MeXaHU3M IUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU
TUIIAMM XUMHYECKUX CBsized. Bkiaag pycckux ydeHBIX B pa3BUTHE IpeAcTaBIeHUN 00
ANEKTPOIIUTHYECKON Arccoruanui. OCHOBHBIE MOJIO0XKEHHUS TEOPUU AIEKTPOIUTHUECKON UCCOIALINH.
CreneHb AJIEKTPOIMTUYECKOM Jucconuanuu M (akTopbl ee 3aBUCUMOCTH. CHUIIbHBIE M CpETHHE
DJIEKTPOJIUTEI.

Jucconmanus Bonbsl. BogopoaHslii nokaszarens. Cpea BOJHBIX PACTBOPOB AIEKTPOJIUTOB.

Peakuiin oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB.

I'maponu3 kak 0OMeHHbIH nporece. HeoOpaTuMblil rupoin3 OpraHuYecKuX U HEOPraHUUeCKUX
COEIMHEHUH U ero 3HaYeHHEe B MPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa.

OO6patumslii ruaponus coneil. CtyneHuaTsiit ruponus. [IpakTuueckoe npuMeHeHHe TAPOIu3a.

JeMoHcTpanyu

CpaBHeHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. MHAMKATOPBI M M3MEHEHUE HX
OKpPACKH B pa3HbIX Cpelax.

I'maponu3 kapOoHATOB, Cynb(haTOB U CHIIMKATOB ILIEIIOYHBIX MeTaioB; HUTpaToB cBuHLA (II)
HJIM IUHKA, XJIOpuaa aMMOHMU.

IIpakTuyeckoe 3ansaTue Ne 3
TpeGoBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

HpI/IFOTOBHCHI/IC pacTBOpa 3aJlaHHOH KOHICHTpAIUH.

Tema 1.7 Xumuueckue peakuuu.
10



TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Knaccudukanust XuMHIecKuX peakiuii B OpraHnueckoi U Heopranuuecko xumuu. [loHsrue o
XUMHAYECKON peakuuu. Peakuuu, wugymme 0e3 HM3MEHEHHS KadeCTBEHHOT'O COCTaBa BEIECTB:
aJUIOTpONU3alusl U u3oMepuzanus. Peaknuu, uaymue ¢ M3MEHEHUEM COCTaBa BELIECTB: MO YHUCIY U
XapakTepy pearupyrIux 1 00pa3yronrxcs BEmecTB (Pa3iokKeHMs, COSTUHEHIS, 3aMEIICHUs, 0OMEHA);
0 M3MEHEHUIO CTEeMeHEeW OKHUCIEHHUS JJIEMEHTOB  (OKUCIMTEIbHO-BOCCTAHOBHUTENbHBIE U
HEOKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIMHN); 110 TEIUIOBOMY 3 (DeKTy (3K30- U FJHIOTEPMUYECKHE);
o ¢aze (roMo- ¥ TeTEpPOreHHBIE); 110 HAIIPaBJICHHUIO (0OpaTUMBbIE U HEOOPATUMBIE); TIO UCITOIH30BAHUIO
Katajn3aTopa (KaTaIMTUYECKHE U HEKATATUTUYECKUE); 10 MEXaHU3MY (paJuKaIbHbIC, MOJIEKYJISIPHBIC
Y NOHHBIE).

Ckopocth xumuueckux peakuuid. Ilonarue o ckopoctu peakuuil. CKOpOCTH TOMO- M
reTEPOreHHOM peakIuu. DHEPrys AaKTUBALIUH.

@akTOpbl, BIUSAIOUIME HA CKOPOCTh XMMUYECKOW peakiuu. [Ipupoga pearnpyromux BELIECTB.
Temneparypa (3akon Bant-I'odda). Konnenrpanus. Karaauzaropsl 1 KaTajin3: TOMO- U T€TEPOTCHHBIH,
ux MexaHu3Mbl. DEepMEeHTHI, WX CpPaBHEHHWE C HEOPraHUYECKHMMH KaTaau3aropamMu. 3aBUCUMOCTh
CKOPOCTH pEeaKlMil OT OBEPXHOCTU COMPUKOCHOBEHUS PEATUPYIOIINX BEIIECTB.

OO6paTuMOCTh XMMHYECKUX peakiui. XuMuueckoe paBHoOBecue. [IOHATHE O XUMHUYECKOM
paBHOBecuM. PaBHOBeCHblE KOHUEHTpAaLMH. JMHAMMUYHOCTP XMMHYECKOTO paBHOBecus. DakTopsl,
BIUSIOLIME Ha CMEIEHUE DPABHOBECHS: KOHILIEHTpalMs, JaBieHHe, TeMmieparypa (mpuHuun Jle
[Iatense).

JdeMoHcTpannn

B3aumoneiictBue TtHOCyNb(haTa HATPUS C CEPHON KHUCIOTOM NPH PA3IUYHBIX TeMIeparypax.
Peakuus paznoxkenust iuxpomara aMMOHHSL.

B3anmopeiicTBae IMHKA ¢ pacTBOpPaMH COJISIHOM M CEpPHOM KUCJIOT IIPH Pa3HBIX TeMIepaTrypax,
Pa3HbIX KOHIICHTPAIUAX COJITHON KUCIIOTHI; KaTaaa3bl CHIPOTO Msica U CHIPOTO KapTodes.

B3aumopeiicTBre IMHKA pa3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYJT) C KUCIOTOH.

IIpakTuyeckoe 3ansitue Ne 4
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Pemrenue 3aga4d Ha CKOpPOCTb XUMHUYECKOH pCaKkuu U XUMHUYCCKOC paBHOBECHUC.

Tema 1.8 OKHCINTEIBHO-BOCCTAHOBHTEIbHbIC PEAKIIUH
TpebGoBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

DNEKTPOXUMHUYECKHUE MTPOLECCHI

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakui. CTENEHb OKUCIICHHUS.

Boccranosurenu u okucnutenu. OKUCIEHNE U BOCCTaHOBJIEHHE. BakHeline OKUCIUTENU U
BOCCTAaHOBUTENH. BocCTaHOBUTENBHBIE CBOMCTBA METAJNIOB — IPOCTHIX BelleCTB. OKHUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB — MPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOWMCTBA
BEIIECTB, OOpa30BaHHBIX »JJIEMEHTAaMH B HHU3MIEH (OTpUIATEIbHOH) CTENEHM OKHUCJICHUS.
OxucauTenbHble CBOMCTBA BEIIECTB, 00pPa30BaHHBIX 3JIEMEHTAMH B BbICIIEH (ITOJI0XKUTEIHHON) CTENIEHU
okucieHus. OKUCIUTENbHbBIE U BOCCTAHOBUTENIBHBIE CBOICTBA BELIECTB, 00Pa30BaHHBIX 3JIEMEHTaMH B
MIPOMEXKYTOUHBIX CTEMEHSIX OKUCIICHUS.

Knaccugukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakunum MexaToMHOro W
MEXMOJIEKYJIIPHOTO  OKHCIIEHUS-BOCCTAHOBJICHUS. Peakiuuum BHYTPUMOJIEKYJISIPHOTO OKHCIICHHSI-
BOCCTaHOBJICHHA. Peakiiiyu caMOOKHCIEHUSI-CAaMOBOCCTAHOBIEHHS (AUCTTPONOPIIMOHUPOBAHUA).

Metonbl COCTaBIIEHHsI YPaBHEHUW OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. Meron
AJIEKTpOHHOrO OanaHca. BnusHue cpeapl Ha MNPOTEKaHHE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
IIPOLIECCOB.

XVUMHYECKHE MCTOYHHMKH TOKA. DJEKTPOAHbIE MOTEHIMANbl. PAl CTaHIApPTHBIX AJIEKTPOJHBIX

11



MOTEHINAJIOB (UIEKTPOXUMUYECKUHA psAA HANpsDKEHUH MeTasioB). ['albBaHMYECKHE 3JIEMEHTHI U
NpUHIUIBI UX padoTel. CocTaBleHHEe ralbBaHUUYECKUX 3J1eMeHTOB. OOpa3oBaHKe ralbBaHUUYECKUX T1ap
IIpY XMMHMYECKHX Ipoueccax. [‘aJlbBaHMYECKHE DJIEMEHTHI, IPUMEHSEMBIE B JKH3HM: CBHUHLOBAs
aKKyMYJIATOpHas OaTapesi, HUKeIb-KaJMUEeBbIe OaTapeu, TOITUBHBIE 3JIEMEHTHI.

DIEKTPOIU3 PACIIIABOB M BOJHBIX PAacTBOPOB IEKTpoJuTOB. [Ipomeccel, mpoucxonduiye Ha
KAaTolle U aHOJAE. YPABHEHMs DJIEKTPOXMMHUUYECKHX IPOLECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
UHEPTHBIMU  JJIEKTPOAAMH.  OJJEKTPOJIM3  BOJHBIX  PAacTBOPOB  CPaCTBOPMMBIMUIECKTPOJAMH.
[IpakTueckoe NpUMEHEHNE IIEKTPOJIN3A.

JleMoHCTpanuu
BoccranoBuTenbHble  CBOWCTBA  CyJdb(UTOB, HUTPUTOB, JAUXpOMATa Kajlus LHUHKOM.
OxucnauTenpHble CBONCTBA a30THOM KUCIIOBL. OKUCIUTENbHBIE CBOMCTBA IUXpOMaTa KaJus.

IIpakTHyeckoe 3ansiTue Ne S
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

CocraBieHHe ypaBHEHUU pEaKklUu OKHUCIEeHUA—BOCCTaHOBJIeHHs. [logbop xodduirieHToB B
HUX.

Tema 1.9 Kiiaccbl HeOPraHM4eCKUX coeIMHeHuit
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Knaccugukanus Heopranuuyeckux BemiecTB. IIpoctele u ciokHble BemiectBa. OKCHIBI, UX
knaccupukanus. ['mapokcuasl  (OCHOBaHMSA, KHCIOPOACOACPKAIIME  KHCIOTHL, aM(OTepHBIE
ruspokcuabl). Kucnotsl, ux knaccudukamnus. OcHoBanus, ux kiaccudukanus. Coiau cpeHue, KUCIbIe,
OCHOBHBIE U KOMILJICKCHBIE.

JleMoHCTpaL U
Konnekuus «Knaccugukanust HEOpraHMYECKUX BEIIECTBY M 00pa3Iibl PeICTaBUTENEH KIacCOB.
[TonydyeHne HEOPraHMYECKUX COCTUHEHU U N3YYEHUE UX CBOWCTB.

IIpakTuyeckoe 3ansaTue Ne 6
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

XUMHYECKHE CBOMCTBA COJIEU Y KUCIIOT.

Tema 1.10 IIpocThie BemecTBa
TpeboBanus k pe3ynbraram ocBoenus: [11-I16, OK 1, OK 4, OK 5, OK 6

Mertamnbl. [lonokeHre MeTauioB B MEPHUOJUYECKOW CHUCTEME M OCOOEHHOCTH CTPOCHHUS HX
aTtoMmoB. [IpocTbie BeniecTBa — METaIbl: CTPOCHHE KPUCTAIJIOB U METaJUIMUECKasi XUMHUECKasi CBS3b.
O6mwme ¢uznyueckre CBOMCTBA METANIOB W WX BOCCTAHOBUTEIHHBIE CBOWMCTBA: B3aMMOJICHCTBHE C
HeMeTallJIaMH (KUCIOPOIOM, TAIOT€HaMU, CePOM, a30TOM, BOJIOPOIOM ), BOJIOH, KUCIIOTaMH, paCTBOPaMU
cojieil, OpraHMYecKMMH BeIlllecTBaMU (CIHMpTaMH, TrajoreHajkaHaMu, (EHOJIOM, KHCIOTaMH),
mienoyamMu. OKCUJIBI U TUAPOKCHUIBI METAIUIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIMHEHHU OT CTeHeHel
OKHWCJICHUSI METAJUIOB. 3HAYEHHE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.

OO6mmue crocoOb! oMyueHUs: MeTaIIoB. MeTasl B mpupojie. MeTammyprus ¥ €€ BUJIbI: THPO-,
THAPO- M DJIEKTPOMETAILUTYPrUs. DIEKTPOJIN3 PACIVIaBOB M PACTBOPOB COCTWHEHUN METaUIOB M €Tro
MPaKTUYECKOE 3HAUYCHHE.

Hemeramnsl. [lonoxxenue HemeTawioB B [leprnonnueckoi cucreMe, 0COOEHHOCTH CTPOSHUS MX
aTOMOB. DIIEKTPOOTPULIATETHHOCTE. briaropogabie ra3pl. DNEKTPOHHOE CTPOSHUE ATOMOB OJIarOPOTHBIX
ra3oB U OCOOEHHOCTH UX XUMUUYECKHX U (PU3UIECKUX CBOMCTB.

Hemeramnsl — mpocTeie BemecTBa. IX aTOMHOE ¥ MOJIEKYJISIPHOE CTPOEHUE MX. AJUIOTPOIIHS.
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XuMuyeckre cBoOMcTBA HeMeTaIoB. OKHUCINTEIBHBIE CBOKMCTBA: B3aHMOJEHCTBHE C METalIaMH,
BOI[OpO,Z[OM, MCHCECC BHGKTpOOTpI/II_IaTeJIBHBIMI/I HEMCTaJlJIaMH, HeKOTOpBIMI/I CJIOKHBIMU BCUICCTBAMMU.
BoccranoBuTtenbHbIE CBOMCTBA HEMETAIOB B PEAKITUSAX C TOPOM.

JemMoHCTpauMu

Mogenu KpUCTAITHYECKUX PEIIETOK METaJIOB.

Komnneknus MeTamioB ¢ pasHbIMUA (PU3NYECKUMH CBOMCTBAMHU.

Mopnenu KpUCTaJUIMYECKUX PENIeTOK Hoa, anmmasa, rpaduTa, cepbl, KHCIOPOa.

IIpakTHyeckoe 3ansiTue Ne 7
TpeboBanus k pe3ynbratram ocBoenus: I11-116, OK 1, OK 4, OK 5, 3akanka u OTHyCK CTaJIH.
[Tony4yenue, cobupanue 1 pacro3HaBaHHUE T'a30B.

Tema 1.11 XuMus 3j1eMeHTOB
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

S-DJIEMEHTHI

Bonopoa. JIBoiICTBEHHOE TIOJIOKEHUE BOAOPOA B IEPUOINUECKON cucteme. M3oTorbl

Bogopoaa. Tspkenmas Boma. OKuCIUTENbHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA BOJIOPOAA, €0
MOJy4YeHUEe W npumeHeHue. Posb Bogopona B KMBOW M HexHBOM mnpupoae.Boma. Poiap Bogpl kak
Cper000pasyIoIIero BelecTBa KIEeTKU. IKOJIOTMUYEeCKUE aCIIEKThI BOJOIOIb30BAHUSI.

OnemenTsl [A-rpynnsl. [enounsie metamibl. O0wIas XapakTepUCTUKA LIETOYHBIX METAJIJIOB Ha
OCHOBaHMU nojioxxenus B [lepuoguueckoit cucreme snementoB 1. V1. MenaeneeBa u CTpoeHus: aTOMOB.
[Tonyuyenue, puznveckue 1 XUMHUYECKUE CBOMCTBA MICIIOYHBIX MeTalIoB. KaTroHbI

HIETIOYHBIX METAJIJIOB KaK BaKHeHIas XuMuueckas (opMa WX CYIIECTBOBAHUS, PETYISTUBHAS
pOJIb KaTMOHOB Kalus M HATpusl B >KUBOW KieTke. IIpuponHble coequHEHUS HATpusl U Kayus, UX
3HauYCHHUE.

OnemenTsl [IA-rpynmnbl. OOmiast XapakTepUCTHKa IIEI0YHO3EMENIbHBIX METAIJIOB U MarHus Ha
OCHOBaHUM nojoxxeHus B [lepuonnyeckoii cucreme anementoB . 1. Menzeneesa u cTpoeHus aTOMOB.
Kanpumii, ero nonmydenue, Gpu3ndeckue 1 XUMHYECKHE CBOMCTBA. BaskHeIe COeNMHEHMS KJIBIIHS, UX
3Ha4yeHue u npuMeHeHue. Kanpiuii B mpupoje, ero Ouogoruyeckas posb.

p-DneMeHThI

AmnroMuHuN. XapakTepUCTHKA aJTFOMUHUS HA OCHOBAHUU T0JI0keHU B [ leproanueckoit cucreme
anemenToB J. V1. MenneneeBa u crpoenus atoma. llonyuenue, ¢pusnueckue 1 XUMHYECKUE CBOMCTBA
aIIOMUHMS. BakHelme coeAMHEHNsI alllOMUHNS, UX CBOWCTBA, 3HaUeHHE U IpuMeHenue. [Ipupoansie
COETMHEHUS aJIFOMUHUS.

["anorensl. OO11as XapakTepUCTHKA TaJOI€HOB HA OCHOBAaHUHM X I1oJIoxkeHus B [lepuoanueckoii
cucrteme anemeHToB J1. 1. MeneneeBa u CTpoeHust aTOMOB. [ aJIoreHbl — MPOCTBIE BEIIECTBA: CTPOCHUE
MOJIEKYJI, XUMUYECKUE CBOMCTBA, MOJYyYEHUE U IPUMEHEHNE. BakHel1e coeAMHEHUs TaJIOTeHOB, UX
CBOICTBA, 3HAUCHUE U NTpUMeHeHue. ['anorensl B mpupoje. bruosornyeckast pojb rajJoreHos.

OnemenTsl VA-rpynnbsl. O01ast XapakTepuCTUKa 3JI€MEHTOB 3TOW TPYMIbl HA OCHOBAHUU UX
nonoxxeHnud B [lepronnueckoit cucreme anemeHToB . 1. MenneneeBa u crpoenust aromoB. CTpoeHHE
MOJIEKYJIbl a30Ta M aJUIOTPOIHBIX Moaupukanuii Gocdopa, nx ¢puznveckne 1 XMMUIECKHe CBOUCTBA.
Bogopoausie coequnenust aneMeHToB VA-rpynnbl. OKcuibl a3ota U Gpocdopa, COOTBETCTBYIOLINE UM
KucaoThl. Conn 3THX KucaoT. CBOMCTBAa KMCIOPOAHBIX COeIMHEHUI a30Ta U (pocdopa, UX 3HAUEHUE U
npuMeHeHnue. A3ot u ¢pocdop B mpupoje, ux OMOIOTHIECKAS POJIb.

Onementsl I[VA-rpynmnel. OOmias xapakTepUCTHKA 3JI€MEHTOB 3TOM TPyl HA OCHOBAaHHM UX
nonoxxeHud B [lepuoandeckoni cucreme snemenToB Jl. 1. MenaeneeBa u CTpoeHUs: aTOMOB. YTJIEpOa U
ero amorponus. CBoOIiCTBa alUIOTPOMHBIX MOAM(UKALMN yriaepoja, UX 3HAYEHUE U TPUMEHEHHE.
Oxcuapl M THUAPOKCUABI YriepoAa W KpPeMHMs, UX XHMHuYeckue cBoiicTtBa. Coilu YroiabHOH U
KPEMHHEBBIX KUCIIOT, MX 3HaUeHue U npuMeHenue. [Ipuponoobpa3zyromnias poib yriaepoaa Ajs >KUBOH U
KpEeMHUS JJ11 He)KUBOU PUPOJIBI.

d-DnemeHTsI
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Ocob6ennoctu crpoeHust atomoB d-snemenToB (IB-VIIIB-rpynm). Menp, nuHK, XpoM, Keie3o,
MapraHel] Kak TpOCTbIe BEUIECTBA, MX (PHU3UYECKHE M XUMHUYECKHE CBOMCTBa. HaxokaeHue 3THX
METAJUIOB B IPUPOJIC, MX MOyueHHe U 3HaueHne. CoequHeHus d-3JIEMEHTOB C pa3IMYHBIMU CTETICHSIMHU
OKHCJICHUA. XapaKTep OKCHAOB U TUAPOKCUIAOB 3THUX 3JICMCHTOB B 3aBUCUMOCTH OT CTCIICHU OKHUCJICHUA
MeTajuia.

JemMoHCTpauMu

Komnekuuu mnpocThIX BEHIECTB, OOPA30BAHHBIX AJIEMEHTAMHU PA3JIUYHBIX JJIEKTPOHHBIX
CEMEHCTB.

Komnekuuu MUHEpanoB v TOPHBIX TOPOJI.

IIpakTuyeckoe 3ansitue Ne 8
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

CocTraBieHue ypaBHEHUN peaKMid B3aMMOICHCTBUS KUCIIOT ¢ MeTaJUIaMu. Perenue 3anau
Ha U30BITOK U HEIOCTATOK.

Pa3nen 2. Oprannyeckasi XuMusi
Tema 2.1 Teopusi cTpoeHHsI OPraHUYECKUX COeTUHEHUM
TpeboBanwms k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Teopus crpoeHus opraHndeckux coeqrnHeHnd A. M. bytieposa. [Ipeanocbuiku co3nanus

Teopun crpoeHus. OCHOBHBIE IIOJIOKEHUS Teopuu cTpoeHus A. M. Byrneposa. Xumudeckoe
CTpOGHHE W CBOWCTBa opraHudeckux BemiecTB. [lomstue 00 wm3omepuu. CrocoObl OTOOpaKEHHS
CTpoeHHusi MoJeKyibl (dopmynbl, mozaenu). 3HadeHue Teopun A. M. ByrmiepoBa ans pa3BUTHA
OpPraHUYECKON XUMUU U XUMHUYECKUX IIPOrHO30B.

Crpoenue aToMa yriepoja. DIEeKTPOHHOE 00JIako 1 OpOuTallb, s- U p-opOUTaIu. DIIEKTPOHHbIE
U 3JIEKTPOHHO-Tpaduueckre GopMylibl aToMa yriepoja B OCHOBHOM M BO30YXIEHHOM COCTOSHUSIX.
KoBasieHTHas XumMHuueckas CBsi3b U ee Ki1accupuKaius no cnocol0y nepekpelBaHus opouTaien (- u m-
cBsa3u). [lonstue ruOpunuszanmu. Pasnuunbple Tunsl rubpuausanuu U (Gopma aTOMHBIX OpOUTaNeH,
B3aMMHOE OTTAJIKMBaHKWE THOPUIHBIX OpOUTAIEel U UX PACHOI0KEHNUE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHUMYMOM 3Hepruu. ['eoMeTpusi MoJIeKy1 BeleCTB, 00pa30BaHHBIX aTOMaMHU yIJI€po/ia B pa3InIHbIX
COCTOSIHUSIX THOPUIU3AIHH.

Knaccudukanus opraHuueckux coeauHeHui. Knaccudukanus opraHMYecKHX BEIECTB B
3aBHCUMOCTH OT CTpOeHMs yriaepojHou nenu. Ilonstue QyHKimoHansHOM rpynmbl. Kinaccudukarms
OpPraHUYECKUX BEIIECTB MO TUIY (PYHKLIMOHAIBHOM TPYIIIHI.

OCHOBBI HOMEHKJIATypbl OPraHMYECKMX BEUIECTB. TpHBHAJIbHbIE Ha3BaHWs. PannoHanbHas
HOMEHK/IaTypa Kak mnpenumecrseHHuna HomeHkIatypsl [UPAC. Homenknarypa IUPAC: nmpuHummb
00pa3oBaHMs Ha3BaHUM, CTApPUIMHCTBO (YHKIMOHAJIBHBIX TPYII, UX 00O3HadeHHEe B MpeduKcax H
cypdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Knaccudukanus peakuuii B OpraHMYeCKONM XHMHHU: THAPUPOBAHHME U JIETHJIPUPOBAHUE,
raJIoreHUPOBAHNE W JETaJOreHUpPOBaHHE, THApaTalus W JIerujparanus, T'MIpOoraJoreHUpOBaHHE U
JeTUIPOTaIOTEHUPOBAHUE, OJIMMEpPHU3allUus M TOJMKOHJCHCAIUs, neperpynnupoBka. OcobeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

JleMOHCTpPaL UK

Kounexkun opraHndeckux BelIecTB (B TOM YHCJE JEKapCTBEHHBIX IMPenapaToB, Kpacuteneil),
MaTepHasioB (MPUPOTHBIX M CHHTETHYECKHUX KAydyKOB, TUIACTMACC W BOJIOKOH) W W3IENUN W3 HUX
(HuTEl, TKaHeH, OTJIeIOUHBIX MAaTEepUAIOB).

Monenu monexyn CH4, C2H4, C2H2, C6H6, CH3OH — mapocTtep>kHeBbIe 1 00bEMHBIE.

IIpakTHyeckoe 3ansitue Ne 9
H3roroBieHue mapocTepKHEBBIX U 00bEMHBIX MOJIEKYJI OpraHUYECKHUX BEIIECTB.
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Tema 2.2 IlpeaesibHbIE YIJ1€BOAOPOIbI
TpeboBanwus k pesynbraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

['omonornueckuit psin ankanoB. [lonstue 00 yraeBogopomax. OcoOEHHOCTH CTPOCHHS
MPEAEIIbHBIX YTIJIEBOAOPOAOB. AJIKaHbI KaK IPEACTABUTENH PEACIIbHBIX YTIIEBOJOPOAOB. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJbI METaHa M JPYruX ajkaHoB. ['oMonorumyeckuil psan u
nzomepust napapuHoB. HopmanabHOe U pa3BETBIEHHOE CTpOeHHE yrieponHoil nenu. Homenkiatypa
QIKAHOB U AIKWJIBHBIX 3aMecTuTeliel. GU3nuecKue CBOMCTBA alKaHOB. AJIKaHbI B IPUPOJIE.

XuMHYeCcKue CBOMCTBA alikaHOB. ['amorenupoBanue (padotel H. H. CemMeHoBa), HUTpOBaHUE 11O
KonoBanoBy. MexaHu3m peakuuu XJIOPUPOBAHUS ajlKaHOB. Peakiuu aeruipupoBaHusi, TOpPEHUS,
KaTAJIMNTUYECKOr0 OKUCJIEHUS alKaHOB. KpEeKUHI alKkaHOB, pa3IMYHbIE BU/IbI KDEKUHI A, IPUMEHEHUE B
npoMmbiluieHHOCTH. [T1posiu3 1 KOHBEpCHUsl METaHa, H30MEPHU3alUsl AJIKAHOB.

Ob6uactu npuMeHeHus akaHoB. [IpoMBbIlIeHHBIE CITOCOOBI MOJIYYEHHUs AIKAHOB: MTOJIY4YEeHUE U3
MPUPOJHBIX UCTOYHUKOB, KPEKHHT TapadUHOB, MOJTYYCHUE CHHTCTHUYECKOTO OCH3MHA, Ta3u(UKaIUs
YT, TUAPUpOBaHKe ankaHoB. JlabopaTtopHble crocoObl MOJy4YeHHs] ajKaHOB: cuHTEe3 Bropia,
JeKapOOKCHIIMPOBAHUE, THIPOIH3 KapOuIa aTFOMHHHUS.

JleMoHCTpaL U
Mogenu MoneKys MeTaHa, Ipyrux ajJKaHOB, Pa3IMUHBIX KOH(OpMAIM IUKIOreKcaHa.

IIpakTnyeckoe 3ansiTue Ne 10
TpeboBanwmst k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

[TocTpoeHne n30MepoB MpeenbHbIX YIIIEBOJIOPOIOB.

Tema 2.3 JTHiIeHOBbBIE U IMeHOBBIE YIJ1€BOA0POAbI
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

I'oMosornyeckuil psii ajaKeHOB. OJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIBI
STWIEHAa U ajJKeHOB. ['omonormyeckuil psin u obmas Qgopmyna ankeHOB. M3omepusi 3TUICHOBBIX
YIJIEBOJIOPOIOB: MEXKKIIACCOBAs!, YIIEPOAHOIO CKEJIETa, MOJIO0KEHUS KPATHOM CBA3H, FEOMETPUUECKA.
Oco0eHHOCTH HOMEHKJIATyphl ATHJICHOBBIX YIJIEBOJOPOOB, HAa3BaHUS BaXHEUIINX paJUKaJIOB.
dusnuecKre CBOMCTBA AJIKEHOB.

XUMHYECKHUE CBOMCTBA AJIKEHOB. DJIEKTPOPHIIbHBIN XapaKTep peaklHii, CKIIOHHOCTb K PEaKIHsIM
IIPUCOEAVHEHNS, OKMCIEHUs, mnonnMepusanuu. IIpaBuno MapKoBHMKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHME. Peakiuu rajaoreHMpoBaHUs, TUAPOTATOTCHUPOBAHUS, TUApPATAILUHM, THAPUPOBAHUS.
ITonsaTtue o peakuusx noaumepusanuy. I'opeHre ankeHoB. Peakiiuym OKHCIEHUS B MATKUX U KECTKUX
ycinoBusix. Peakuust Barnepa u ee 3HaueHuwe Ayii OOHApY)KEHMsI HENpPENENbHBIX YIJIEBOJIOPOAOB,
MIOJIyYEHUS TIIMKOJIEH.

[TpumeHneHue TriIeHa U iponuiieHa. [IpoMbliieHHbIE CIOCOOBI TOTYUYEHHS aJIKEHOB.

Peakiuu neruapupoBaHus U KpeKMHIa alkeHoB. JJabopaTopHble CIIOCOObI MOTyUeHHs aJIKEHOB.

Ankamuensl. [loHstme W kiaccupukanus JAUEHOBBIX YIJIEBOJOPOJOB IO B3aWMHOMY
PacroJIOKEHUIO KPaTHBIX CBs3ell B Monekyne. [lonsatue o m- anexTpoHHOM cucreMe. HomeHnknarypa
JMEHOBBIX YII1€BOA0pOA0B. OCOOEHHOCTH XUMUYECKUX CBOMCTB COMPSI)KEHHBIX TMEHOB KaK CII€JCTBHE
UX DJEeKTpoHHOro crpoeHus. Ilomumepusanuss 1ueHoB. CrnocoObl TMONyYEHUS  JHUEHOBBIX
yrieBosopooB: padotel C. B. JleGenena, neruipupoBaHue alkaHOB.

[TonuaTHIIEH, NONMIPONMIIEH, WX IPUMEHEHHE W cBoWcTBa. Kayuykn HaTypanbHbBIM U
cunternyeckue. Comnonumepsl (OyTaaUeHCTUPOIbHBIM Kayuyk). BynkaHuzanus kaydyka, pe3uHa U
H00HHT.

JleMoHCTpanun
Mopnenn MOEKyJI CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX U30MEPOB AJIKEHOB M AJIKAJMEHOB.
Komnexnus «Kaydayk u pe3unay.
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O3zHakomiieHHe ¢ 00pa3laMu MOJUATUIICHA U MTOJIUITPOIIUIICHA.

Tema 2.4 AueTn/ieHOBbIE YIJI€BOXOPOIbI
TpeboBanwus k pesynbraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

['omMonoruyeckuii psifi aaKUHOB. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME alETHIICHA U
Apyrux ajakuHoB. I'omosnoruyeckuil psa u odmas gopmyna ankuHoB. HoMeHKIaTypa aleTUIeHOBBIX
yIIeBOAOPOAOB. M30MepHs MEXKKIIACCOBAs!, YTIIEPOIHOTO CKENIETa, IOJIOKEHHS KPAaTHO! CBSI3H.

XUMHUYECKHE CBOICTBAa U NMpUMEHEHHE alKHMHOB. OCOOEHHOCTH pEeaKLUMi MPUCOEAMHEHUS I10
TPOMHOM yriepol-yriaepoaHon csasu. Peakuusa Kydeposa. [IpaBuino MapkoBHUKOBA IPUMEHHUTEIBHO K
auneruwieHam. [loaBHKHOCTh aToMa BOJOpoJa (KMCIOTHBIE CBOWCTBA aJIKMHOB). OKHUCIEHHUE AJIKMHOB.
Peakuus 3enunckoro. I[IpuMeHeHne alieTUIEHOBBIX YIieBo10poaoB. [lonnBuHMUIaETAT.

[Tony4yenue ankunoB. [TomydyeHue aneruneHa NMpoIM30M METaHa U KApOUIHBIM METOIOM.

JeMoHCcTpanyuu

Mozenu MoeKyIbl aeTHiIeHa U APYIUX alKUHOB.

Tema 2.5 ApomaTuyeckue yrieBoa0poabl
TpeboBanwmst k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

I'omonoruyecknii psax apeHoB. beH3011 Kak NpeACcTaBUTENb apeHOB. Pa3BUTHE NIPEICTABICHUN O
cTpoeHuu OeH3osia. CoBpeMEHHbIE MPEICTaBIeHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOEHHUH
oensona. OOpa3oBaHME APOMATUYECKOUN T-CUCTEMBI. ['oMoJiorn OeH30J1a, MX HOMEHKJIATypa, o0Iias
¢dopmyna. HomenkiaTypa A JU3aMELICHHbIX IPOU3BOAHBIX O€H30J1a: OpTO-, MeTa-, Mapa-
pacnosioxkenue 3amecturesieid. @U3n4ecKue CBOMCTBA apEHOB.

XumMHuecKkue CcBOMCTBa apeHoB. [lpumepbl peakuuil 3JIeKTPOQHUIBLHOIO  3aMelleHUs:
aJIOT€HUPOBaHMUSI, AIKWINPOBAHUS (xaTanm3aTopbl Opunens—Kpadrca), HUTpPOBaHUS,
cynbupoBanus. Peakuuum TruUIpUpPOBaHUS M IPUCOECIUHEHHUs Xjopa K Oenzony. OcobeHHOCTH
XUMHAYECKHX CBOMCTB TOMOJIOTOB OeH30i1a. B3anMHoe BiMsiHuE aTOMOB Ha ITPUMEPE TOMOJIOTOB apEHOB.
OpueHTanus B peakuusx 3JekTpodpuibHoro 3amemienus. Opuenrtants! I u Il poga.

[TpumeHneHue u noay4yeHue apeHoB. [IprpoaHbIe HCTOUHUKHM apOMAaTUYECKUX YTIIEBOIOPOIOB.

Apomaru3anus aJlKaHOB U IUKJIOAIKAHOB. AJKHIIMpOBaHHE OEH301a.

JleMoHCTpanuu

[TapocTepxHEBBIE 1 00BEMHBIE MOIEITH MOJIEKYJT O€H30J1a M €T0 TOMOJIOTOB. Pa3ienenue cmecu
O€H30J1-BOJIa C TOMOIIBIO JIETUTETLHON BOPOHKH.

PactBopsromias cnocoOHOCTh O€H30J1a (IKCTPAKIIHS OPraHUYECKUX U HEOPTaHUYECKHUX BEIIEeCTB
OEH30JI0M U3 BOJHOIO pacTBOpa #oaa, KpacuTesnel; pacTBOpeHHe B OCEH30J€ BEILECTB,
TPYJHOPACTBOPUMBIX B BOJI€ (Cepbl, OEH30MHOMN KUCIIOTHI).

OtHomenue GeH3oma kK OpOMHOM BOJIe, PaCTBOPY NEpMaHTaHaTa KaJHsl.

Tema 2.6 IlpupoaHbie HCTOYHHKH YIJ1€BOAOPOI0B
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Hedpts. Haxoxnenne B  mpupoge, coctaB M (uU3MYECKHe  CBOMCTBA  HedTH.
TornmBHO3HepreTuyeckoe 3HaueHue HeTH. IIpomblinuieHHas nepepaboTka HedTH. PexTudukarms
He(TH, OCHOBHbIE (pakIUU ee pasJeleHus, HX HCIojib30BaHUe. BropuuHas mnepepaboTka
HedpTenpoaykroB.  Kpekunr  HedTenpoaykroB.  Pudopmunr  HedtenponykroB.  KauecTBo
aBTOMOOMJIBHOTO TOIUIMBA. OKTaHOBOE YHUCIIO.

[TpupoaubIil U moMyTHBIN HEPTIHOM ra3sl. CpaBHEHHE cOCTaBa MPUPOTHOTO U MOIYTHOTO ra30B,
UX MPAKTUYECKOE UCIOJIb30BAHNUE.

KameHHbI1 yrons. OCHOBHBIE HallpaBJIEHHs HCIIOJIb30BaHMSA KamMeHHoro yrisl. KokcoBanue
KAMEHHOTO YIUIA, BaXXHEHIIME MPOAYKTHl 3TOr0 Ipolecca: KOKC, KaMEHHOYTOJIbHAas CMOJIa,
HajzcMobHas Boga. CoeTuHEeH s, BbIIENsieMbIe U3 KAMEHHOYTOJIbHOM cMOJIbI. [IpoyKThl, moTydyaeMble
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W13 HAJICMOJILHOU BOJIBI.
DKOJIOTHYeCKHEe aCeKThl T0ObIYH, epepadoTKH U HCIIOJIb30BAaHMS TOPIOYHUX UCKOAEMBbIX.

JleMoHCTpan U
Komnexuust «IIpupoiHble HCTOUHUKHU YIIIEBOIOPOIOBY.

[IpakTunueckoe 3anstue Ne 11
TpeboBanwms k pesynbraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

KauectBeHHoe OIPCACIICHUC HAJIMYNA HCIIPCACIIbHBIX YIJICBOJOPOAOB B OCH3UHE U KCPOCHHC.

Tema 2.7 I'uapokcuJIibHbIE COETUHEHUS
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Crpoenne u knaccupukanus cnuproB. Kinaccupukanus coupToB IO THUITY YIVIEBOAOPOAHOIO
pajMKaia, YMcily TUAPOKCUIBHBIX TPYII M TUIIy aroma Yriepoja, CBA3aHHOIO C THIPOKCHUILHOU
IpyNIon. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME I'MIPOKCHIBHONM Ipynibl. BnusHue ctpoeHus
CIHUPTOB Ha UX (PU3NYECKUE CBOWCTBA. MEKMOJIEKYIsIpHas BOAOPOHAs CB3b. ['oMonoruueckuii psia
IpeJesbHBIX OJHOATOMHBIX CIIMPTOB. M30MepHst 1 HOMEHKIIaTypa alKaHOJIOB, UX 001mas Gopmyia.

XVMHYECKUE CBOWMCTBA aJKaHOJIOB. PeaknmoHHas CIOCOOHOCTh MpPENENbHBIX OAHOATOMHBIX
cnupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOMCTB OPIaHMYECKUX U HEOPIaHMYECKUX COEAVHEHMH,
conepkammx OH-rpymmy: KUCIIOT, OCHOBaHMH, aM(POTEPHBIX COSTUHEHHH (BOBI, CIUPTOB). Peakmuu,
MIOATBEPKIAIOIIUE KHUCIOTHBIE CBOWMCTBA CHUPTOB. Peakuuy 3aMelleHus TUAPOKCUIBHOM IPYIIIbI.
MexMoneKysipHas JeTuApaTanus CIuPTOB, YCIOBHUS 00pa3oBaHus MPOCTHIX AGupoB. CioxkHbIE 3QUPHI
HEOPraHMYeCKUX M OPraHMYeCKUX KHCIIOT, peakuuu sTepuduranuu. OKUCIEHHE U OKHUCIUTEIbHOE
JETUPUPOBAHUE CIIUPTOB.

Crioco0b! mosryyeHHst COMpPTOB. [ UApoaN3 rajoreHaakaHoB. I napaTanus aJkeHOB, YCIOBUS €€
npoBeeHus. BoccraHoBieHre KapOOHMIIBHBIX COEIMHEHUH.

OtaenpHble TPENCTAaBUTENN AJKAHOJIOB. MeETaHOJN, €ro MNpPOMBIIUIEHHOE IIOJy4YeHUE U
IPUMEHEHUE B IPOMBILIUIEHHOCTH. buonorndeckoe neiictBue Mmertanosna. Crenuduyeckue crnocoObl
IIOJIy4EHUS ATHJIOBOTO CIIUPTA.

DU3HNOIIOTHYECKOE JEUCTBUE DTAHOJIA.

MHoroaromusle cnupthl. M30Mepus 1 HOMEHKJIATypa NMPEACTaBUTENEH IBYX- U TPEXaTOMHBIX
cnupTtoB. OCOOEHHOCTM XUMHYECKMX CBOICTB MHOTOATOMHBIX CHUPTOB, HUX KadeCTBEHHOE
obHapyxkeHue. OTAenbHbIE IMPEICTABUTENN: STUICHIVIMKONb, MJIMLIEPUH, CHOCOOBl HMX IOJy4eHUs,
MIPaKTUYECKOE IPUMEHEHHE.

@®eHosl. DJEKTPOHHOE M IMPOCTPAHCTBEHHOE CTpoeHHe (QeHona. B3aumHoe BiusHUE
apoMaTHYECKOro KOJIbLIa U THJIPOKCUIIBHOM IPYIIIBI.

Xumuueckue cBoiicTBa (eHona Kak (DyHKIMS €ro XMMHUYECKOro CTpoeHus. bpommpoBanue
(eHona (KauecTBEHHAs peaklus), HUTpOBaHUE (IMMKPUHOBAsI KHUCIOTA, €€ CBOMCTBA U NMPUMEHEHUE).
OO0pa3oBaHue OKpaleHHbIX KOMIUIEKCOB ¢ HoHOM Fe3+. Ilpumenenue gpenomna.

JleMoHCTpanun

Mozenu MOJIEKyI CIUPTOB U (PEHOJIOB.

PacTBOpHMOCTh B BOJIE aJKaHOJOB, STHJIEHTJMKOJS, TIUIEpUHa, (GeHona. B3aumopelcTBue
(heHoma ¢ pacTBOPOM IIETIOUH.

IIpakTuyeckoe 3ansaTue Ne 12
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

XHUMHUYECKHE CBOMCTBA CIIMPTOB. HOHy‘-ICHI/IC AUITHUIIOBOI'O 3(1)1/1pa.

Tema 2.8 Anbaeruabl 1 KETOHBI
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TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

['oMonornyeckue psabl anbACTUIOB U KETOHOB. IloHSATHE O KapOOHWIBHBIX COCIMHCHHSIX.
DNEKTPOHHOE CTPOSHUE KapOOHWILHOU TpymIibl. M3oMepuss 1 HOMEHKIIATypa aibJCTHI0B U KETOHOB.
dusnyeckre CBOMCTBA KapOOHMIIBHBIX COCTMHECHUM.

XVUMUYECKUE CBOWCTBA allbJICTHIOB M KETOHOB. PeaknnoHHas CIOCOOHOCTh KapOOHWIBHBIX
COCIMHECHMI. Peakiuy OKWCICHUS aJlbJIeTHUOB, KAYeCTBEHHBIC PEaKIMM Ha albJCTUIHYIO TPYIITY.
Peakuuu nmonmkonaeHcanuu: oopazoBanue GPeHon0(HOpMaTbICTHIHBIX CMOT.

[Ipumenenue u mosrydeHre KapOOHUIBHBIX coeTMHEeHMH. [I[puMeHeHre aberuI0B 1 KETOHOB B
OBITY M POMBININIEHHOCTH. AJTBJCTUIBI U KETOHBI B Ipupo e (3¢upHbie Macia, hepomonsr). [Tomyuenue
KapOOHWJIBHBIX  COCIMHEHHH  OKHCJICHHUEM CIOUPTOB, THApATAllMe  aJKMHOB, OKHCJICHHEM
yri1eBo10poa0B. OTIEeNbHbIE NPEICTABUTENN albJACTUIOB U KETOHOB.

JleMoHCTpan U
KavecTBeHHbIE peakMK Ha allbAECTHIHYIO [PYIILY.

Tema 2.9 Kap0oHOBbBI€ KHCJIOTHI U UX IPOU3BOHbIE
TpeboBanwms k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

['omonoruyeckuii psin  TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [loHstHe o
KapOOHOBBIX KHCJIOTaX M HMX KiacCH(UKausa. ['OMOJOTHYECKUN P MPEaeIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U U30MEpHsI.

XuMHYecKue CBOMCTBA KapOOHOBBIX KUCIIOT. Peakiuu, MuTIoCTpUpYIOIUe KUCIOTHBIE CBOMCTBA
U WX CpPaBHEHHE CO CBOWCTBAMH HEOPraHMYECKHUX KHUCIOT. Peaknuu sTepudukanuu. AHTHIAPHUIBI
KapOOHOBBIX KUCIIOT, UX MOJYyYEHHE U IPUMEHEHHUE.

Crioco0sI moTy4eHust KapOOHOBBIX KUCIOT. OTeIbHBIC IPEICTABUTENN U HX 3HadeHHe. O0mue
CHOCOOBI TIONyYEHUs: OKUCIICHUE aJKaHOB, alIKEHOB, IIEPBUYHBIX CIUPTOB, allbJETUI0B. Baxknelinme
MPEACTaBUTENN KapOOHOBBIX KHCIIOT, UX OMOJIOrMYECcKasi poJib, CBOMCTBA U IPUMEHEHUE MYPaBbUHOM,
YKCYCHOW, aJIbMUTUHOBOM M CTEAPMHOBOM; aKpPWJIOBOW M METAKPUJIOBOW; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBOI; 1IaBEIEBOI; OCEH30MHON KUCIIOT.

Crnoxuble 3¢upsl. CTpoeHHEe M HOMEHKJIATypa CIOXHBIX 3QupoB. CrocoObl MOMydeHUs
CIIOKHBIX 3QupoB. OOpaTUMOCTh peakuuu ITepuuKanud U (PaKTOphl, BIUSIOLIME HA CMELIEHUE
paBHOBecus. OOpa3oBaHHE CIOXKHBIX TNOMUAPHUPOB. JlaBcaH Kak MpeACTaBUTENh CHHTETUYECKHX
BOJIOKOH. XMMHUYECKHE CBONCTBA U IPUMEHEHHUE CIOKHBIX d(DUPOB.

Kupsl kak cinoxubie 3¢upsl raumnepruHa. KapOoHOBBIE KHCIOTHI, BXOSIINE B COCTaB KHPOB.
3aBUCHMOCTh KOHCHUCTEHIIMH >KHPOB OT WX COCTaBa. XHWMHUYECKHE CBOWCTBA KUPOB: THAPOJIN3,
OMBUICHHE, THApPUpOBaHUE. buonoruueckas poib JKUPOB, HUX UCIOJIb30BaHHE B OBITY U
MPOMBIIIUIEHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbia. CriocoObl MOTyueHus: CoJel: B3auMOIeCTBHE KapOOHOBBIX
KHUCJIOT C METAJJIAMH, OCHOBHBIMU OKCHJIAMH, OCHOBAHUSMH, COJIIMH; IIEJIOYHON THAPOIIU3 CIOKHBIX
3¢upoB. XUMUYECKHE CBOMCTBA COJe KapOOHOBBIX KHCIOT: THAPOIU3, PEaKIMH HOHHOTO OOMEHa.
MpbIa, CyIHOCTh MOIOIIETO AeCTBHS. OTHOIIEHUE MbUIA K AKECTKON Boje. CUHTETUYECKHE MOIOIIUE
cpenctBa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEJOCTATKH.

JleMoHCTpanun

KOJ’IJ’IGKHI/IS[ CHUHTCTHUYCCKUX BOJIOKOH.

3HaKOMCTBO C (PU3MUYECKUMM CBOMCTBaMH BaKHEHIIMX KapOOHOBBIX KHCIOT. OTHOILIEHHE
Pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBHenue pH BoJHBIX paCTBOPOB YKCYCHOM U COJISTHOM KHCIIOT OJIMHAKOBOM MOJISIPHOCTH.

IIpakTnyeckoe 3ansaTue Ne 13
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6
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W3ydeHue cBOMCTB KapOOHOBBIX KHCIIOT U CIOXKHBIX 3(pUpOB

Tema 2.10 YrieBoabl
TpeboBanwus k pesynbraram ocBoenus: [11-116, OK 1,0K 4, OK 5, OK 6

[Tonstue 00 yrneBomax. Kiaccudukamms yrineBogoB. MOHO-, AuM- W TOJHCAXapUabl,
MPEACTABUTENM KaXAO0W IPYIIIbI yIIIeBOA0OB. brosornueckas posib yrieBol0B, UX 3HAaYEHUE B KU3HU
YeJI0BEeKa U O0ILEeCTBa.

Monocaxapuabl. CTpoeHre 1 onTHdeckas u3omepuss MoHocaxapuaoB. Ux knaccuduxamnus no
YHCITy aTOMOB yIJIepoJia ¥ IpUpoae KapOOHUILHOM TPYTIIIHI.

I'mroko03a, cTpoeHUE ee MOJIEKYIIbl U hu3ndecKkue cBorcTBa. Tayromepus. XUMHUUYECKHE CBOMCTBA
TJIIOKO3BI: PEAKLUH 110 albJETHIHON IpyIie («cepeOpsHOro 3epKajay, OKHCICHHE a30THOW KUCIOTOM,
ruapupoBanue). Peakuuu TIIOKO3bI KaK MHOTOAQTOMHOIO CIHMPTAa: B3aUMOJAEWCTBHUE TIIFOKO3BI C
runpokcunoM menu (II) mpu komMHaATHOM TemmepaType M HarpeBaHUU. PaznuuHble TUIBI OpOXKEHUS
(ciupToBOe, MosIouHOKHCI0E). ['MIoko3a B mpupoze. buonornyeckass poiab U NPUMEHEHHUE TIIIOKO3BI.
@pyKTo3a KaK n30Mep IoKo3bl. CpaBHEHHE CTPOCHUS MOJIEKYJIbl U XUMUYECKUX CBOMCTB IIFOKO3bI U
¢bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OUOIOTUYECKAs POJIb.

[Tento3sl. Puto3a u nezokcuprdo3a Kak mpeacTaBUTENH albIoneHTo3. CTpoeHHE MOJIEKYJI.

Crpoenue nucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl. JIakTo3a 1 ManbTO3a Kak
H30MEPBI Caxapo3bl.

Ob6mee cTpoenue nonucaxapuaoB. CTpoeHHEe MOJIEKYJIbI Kpaxmasa, aMUiao3a U aMUJIONEKTHH.
@du3nyeckue CBOMCTBA KpaxMmaya, €ro HaxoXKICHHE B IpUpoJe U Ouosiornyeckas pojib. | JIMKOreH.
Xummnueckue cBorcTBa Kpaxmana. CTpoeHHE 3JIEMEHTAPHOIO 3BEHA LIEJUII0JI03bl. BiausiHue crpoeHus
MOJIMMEPHON 1IeTH Ha (PU3WYECKHE M XMMHUUYECKHE CBOMCTBA IEJUIIOJIO3bL. [ MAPONIN3 IEIUII0IO03HI,
o0Opa3oBaHHE CIOKHBIX 3(UPOB C HEOPraHMYECKHMMH M OpraHUYecKMMH KucioTamu. [lonsitue o0
HCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IleNKe, BUcKo3e. HaxoxaeHue B mpupojsie U Ouosornyeckas
poJib L1eJUT0103bl. CpaBHEHUE CBOMCTB KpaxMmala U LEJUTH0JIO03BL.

JleMoHCTpanuu
OO6pa3siibl YIIIeBOIOB U U3JIETTUHN U3 HUX.
3HaKOMCTBO ¢ oOpa3iamMu noaucaxapuaoB. Kosekius BoJIOKOH.

IIpakT4eckoe 3ansaTue Ne 14
TpeboBanus k pesynbraram ocBoenus: [11-I16, OK 1, OK 4, OK 5, OK 6

N3ydyeHne XuMUYECKUX CBOKCTB YTJIEBOJIOB.

-OTHo1IeHne pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBanuu. O3HaKOMIICHHE C
(bu3MYECKUMHU CBOMCTBAMM Kpaxmalia ¥ 11eJUTF0JI03bI.

-O6HapyXeHHe KpaxMmaja C IOMOINbI0 KadeCTBEHHOW peakuuu B Mejae, xjiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHX, KpYyIax.

-Peakuus «cepeOpsiHOTrO 3epkaiay IIOKO03bl. B3aumoseicTBre IioKo3bl ¢ THAPOKCUAOM MeIn
(IT) mpu pa3nu4HBIX TeMIlepaTypax.

-JleiicTBue aMMHayHOI'O pacTBOpa OKcHIa cepebpa Ha caxapo3y. OOGHapyXeHHE JaKTO3bl B
Mosoke. [leficTBre ioa Ha Kpaxman. HaOyxaHue 1memiroao36l 1 KpaxMaia B BOJIE.

Tema 2.11 AMUHBI, AMUHOKHUCJIOTDI, O€JIKH
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Knaccudukanus u uzomepus amuHoB. [loHstre o0 ammnax. IlepBuuHbIe, BTOpUYHBIE U
TpeTuyHble amMuHbl. Kiaccudukanusi aMHHOB MO THITY YIJICBOJOPOJHOTO paauKaia W YHCITY
aMUHOTPYNI B MoJeKyle. ['oMonorudeckue psabl MpeneiabHbIX amu(aTHUeCKUX U apOMaTUYECKUX
aMHUHOB, U30MEPHS U HOMEHKJIATypa.

AHnIMHOBBIE KpacuTend. [IoHsITHE 0 CHHTETUYECKHX BOJIOKHAX. [lomaMuabpl U MOJHaMUTHbIC
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CUHTETHYECKHE BOJIOKHA.

[Tpumenenue u nonyyenre aMuHoB. [lonyuenue amunoB. Pabotsr H. H. 3ununna.

AmunHokucaotsl. [lonarue o0 aMmHOKMCIOTaX, UX Kiaccupukanus U cTtpoeHue. Onruyeckas
n3oMepusl O-aMUHOKHCIOT. HomeHkiiarypa aMHUHOKHCIOT. JIBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHCJIOT U €€ NpuuuHbl. [lentunnas cBsa3p. CHHTETHYECKNE BOJIOKHA: KallPOH, DHAHT.
Knaccudukanus Bonokos. [Tomyyenne aMMHOKUCIIOT, UX TPUMEHEHHE U OMOTIorHyecKas (pyHKITHSL.

benku. benku xak npupoaHelie nosmMepsl. 1lepsuunas, BTOpu4Has, TpETUYHAs U YeTBEPTUYHAS
CTPYKTYpHbI 0eKoB. OUOpMILISpHBIC U TIA00YIApHBIE OeNKi. XUMHUECKUE CBOWCTBA OEIIKOB: TOPEHUE,
JieHaTypalus, THAPOJIN3, KaueCTBEHHbIE (I[BETHbIC) peakuuu. buonornuyeckue QyHKIMM OEIKOB, HX
3HaueHue. benku kak KOMIOHEHT nuiy. IIpobiiema 0eIKOBOro rojlolaHus U MyTH €€ PEIICHHUS.

HyxnenHnoBbie kuciotsl. HyKkiIlenHOBBIE KMCIIOTBI KaK IpUpOAHbIE mosmMepsl. Hykiieotnabl, ux
ctpoenue, npumepbl. AT® u AJID, ux B3aMMOIIPEBpALIEHUE M POJIb ATOrO Ipoliecca B IPUPOJIE.
[Tonstue [IHK u PHK. Ctpoenne JIHK, ee nepBuyHas u BTopu4Hasi CTpykTypa. buocunres Genka B
KHUBOH KileTKe. | eHHast MHKeHepusi U OMoTexHoorus. TpancreHHsle GOpPMbI paCTeHUI U KUBOTHBIX.

JemoHcTpanuun

OxpammBaHye TKaHEW aHWIMHOBBIMU KPACUTEIISIMU.

OO6HapyxeHue (pyHKIMOHAIBHBIX IPYII B MOJIEKYJaX aMUHOKUCIOT. Helrpanuzanus menoun
AMUHOKHCIIOTOM.

He#Tpanuzanuss KHCIOTBI aMHUHOKUCIOTOW. Monenu MOJEKyd Ba)KHEWINUX TIETEPOLMKIIOB.
Kosuekuus rerepourkiImyeckux coeqnHeHni. JleicTeue pacTBopa NupuanHa Ha HHAUKATOP.

Mopnens wmosekynsl JIHK, nemoHcTpanuss mNpUHLMIA KOMIUIEMEHTAPHOCTH A30THCTBIX
OCHOBAaHMH.

OO0pa31pl NPOAYKTOB IUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUM U )KUBOTHBIX.

JlexapcTBa 1 mpenaparsl, H3rOTOBJIEHHbBIE METO/IaMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

PactBopeHue 6eskoB B Bojie M ux Koaryssiuus. OOHapykeHue 6eKa B KypUHOM Siilie ¥ MOJIOKE.
Henatypanus Oenka. [{BeTHble peakiiuu 0€IKoB.

Tema 2.12 BuoJiornyecky aKTUBHBIE COeIUHEHUA
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

®epmenTtsl. [TonsTue o pepmeHTax Kak 0 OMOJIOrMYECKUX KaTaln3aTopax OeKOBOM MPUPOJIBI.
0COOEHHOCTH CTPOEHUS U CBOIMCTB B CPAaBHEHUU C HEOpraHM4YEeCKUMHU KaTanuzatopamu. Kinaccuduxanms
¢depmeHTOB. OCOOEHHOCTH CTPOEHHUS U CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh M 3((HEKTUBHOCTD.
3aBUCUMOCTb aKTUBHOCTU (P€PMEHTOB OT TeMneparypsl ¥ pH cpenpl. 3HaueHue pepMeHTOB B OMOJIOTUN
Y IPUMEHEHUE B IIPOMBILIUIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx kiaccudukanus u o6oznauenue. Hopma norpedienus
BUTaMHMHOB. BosopactBopumsele (Ha nmpumepe ButamuHoB C, rpynnsl B u P) u skupopactBopumsbie (Ha
npumepe ButamMuHOB A, D u E). ABUTaMHHO3BI, TUNEPBUTAMUHO3Bl W THUIIOBUTAMHHO3BI, HX
npoUIaKTUKA.

['opmonsl. TloHATHE O ropMoHax Kak OMOJIOTMYECKH AKTUBHBIX BEIIECTBAX, BBIMOJHSIIOLINX
SHJIOKPUHHYIO PETYJISIMIO )KU3HEAEATEIbHOCTH opranu3mMoB. Kimaccudukaryst ropMOHOB:

CTEpOH/Ibl, TPOU3BOHBIE AMUHOKHCIIOT, MOJMIENTUHbIE U OeNKOBble TOPMOHBI. OTAeNbHbIE
IIPEICTaBUTENN: ICTPATUOI, TECTOCTEPOH, HHCYJIMH, aJpEHAJIMH.

JleMoHCTpanun
O06pa3ipl BUTaMUHHBIX NTpenapaToB. [lonuBUTaMUHBIL.
WNnmoctpanuu ¢otorpaduii KUBOTHBIX € pa3IMYHBIMU (OPMAMU aBUTAMHUHO30B.

Tema 2.13 XuMud B KH3HH 00IIeCTBA
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

XuMusg u IIPONU3BOACTBO. XnMuueckas IMPOMBIIIJICHHOCTE U XUMHUYCCKUE TCXHOJIOTUH. CBIpI)e
I XUMHYECKOHN MMPOMBIIIJICHHOCTH. Bona B XHMHYECKOH MMPOMBIIIJICHHOCTH. 3HepFI/I$I JJIA
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XHMHYECKOT0 TPOU3BOACTBA. HayuHble MPUHIIMITBI XUMHYECKOTO TPOU3BOICTBA. 3allMTa OKPYKAIOIIEH
cpenbl M OXpaHa TpyAa NOpPU XUMHUYECKOM Mpou3BojcTBE. OCHOBHBIE CTaAUU XUMHUUYECKOIO
npou3BojcTBa. CpaBHEHUE TPOU3BOJICTBA aMMHAaKa M METAHOJIA.

XuUMUs B CEITbCKOM XO03sICTBE. XMMHU3ALHUS CEIbCKOr0 X035ICTBA U €€ HalnpaBiicHUs. PacTeHust
W TI0YBa, MOYBEHHBIN TOTJIOMIAIOIMNA KOMIUIEKC. YIOOpEeHHMs M HMX KiacCu(UKaNusi. XUMHUYCCKUE
CpeJICTBa 3alUThI pacTeHuil. OTpUIIaTeIbHbBIE TOCIEICTBUS TPUMEHEHHUS MECTUIINIO0B U O0ph0a C HUMH.
Xumu3anus >JKHBOTHOBOJICTBA.

XuMus U 3KoJorusi. XUMUYECKOE 3arpsi3HEHUE OKpyKaromiei cpenbl. OxpaHa rugpocdepsl OT
XUMHUYECKOTO 3arps3HeHus. OxpaHa MOYBBI OT XUMHUYECKOTro 3arpsisHeHus. OxpaHa armocdepbl OT
XUMHYECKOTO 3arpsi3HeHus. OxpaHa (iaopsl U payHbl OT XUMHUYECKOTO 3arps3HeHus. buoTexHnonorus u
TE€HHAsI MHKECHEPUSI.

XuUMUs U IOBCETHEBHAA KU3Hb YesioBeKa. /lomanHsas anteka. MOOIIME U YUCTALLIUE CPEICTBA.
CpencrtBa 60ps0BI ¢ OBITOBBIMH HaceKOMBIMU. CpesCcTBa JTMYHOW THMTHMEHBI M KOCMETHUKH. XUMHS H
nuia. MapKupoBKHY yITaKOBOK MUIIEBBIX U TUTUEHUYECKHUX MTPOYKTOB M YMEHHUE UX YUTATh. DKOJIOTHS
JKUINIIA. XUMHS U TeHETHKA YEJI0BEKa.

4.2 O0beM yueOHOro npeaMeTa U BU/IbI y4eOHOI padoThI

Buja yueonoi padornl
ry p O0BbeM yacoB

MaxkcumaiabHas yueOHas Harpy3Ka (Bcero) 100

Oo6si3aTesibHast yueOHasi HArpy3Ka (Bcero) 100

B TOM YMCJIC:

JIEKIINU 72

[IPAaKTUYECKUE 3aHATUS 28

DOopMBI TPOMEXKYTOUHOH aTTeCTALlUU:
3 cemecTp — OlLIEHKa 3a CeMecTp; 4 - ceMecTp — oudpepenyuposanmblil 3a4ém

S. MPUMEPHBIE TEMBI JJIS1 UTHAWUBU Y AJIBHBIX ITPOEKTOB ***

Posnb noanMepoB B COBpeMEHHOM aBTOMOOMIIECTPOCHUH.

Amnanu3z npo6 BoJibl B pa3InUHbIX pailoHax ropoja Kemeposo.

Bnusinue aBTOMOOMIIBHOTO TpaHCIIOPTA HA SKOJIOTHIO TOpo/a.

HccnenoBanue BIa)KHOCTH BO3/lyXa U CIOCOOOB €€ PeryJIMpOBaHusl.

WccnenoBanue BIMAHUS OCH3WHOBBIX, TU3EIbHBIX, FA30BBIX aBTOMOOMIIEH Ha OKPY’KAIOLIYIO
cpeny.

N3ydeHnue coctaBa SHEPreTUYECKUX HAUTKOB U UX BIIMSHHUS HA OPTaHU3M YeJIOBEeKa.
HccnenoBanue pru3nyecKux CrocoOOB OUYUCTKH BOJBI B JOMAIIHUX YCIOBHSIX

UccnenoBanmne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLJIa, IIAMIIYHEN U CTHPATbHBIX IIOPOLIKOB.
HccnenoBanue ®ecTKOCTH BOJIbI U CIIOCOOOB €€ CHUKEHUSI.

10. UccnenoBanue HpU3NKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH.

11. Vo B mpojyKTax IUTAHUS U BIMSHHE €T0 HA OPraHM3M UelOoBEKa.

12. OnpeneneHne kayecTBa Mea.

13. Koppo3us MeTayiiioB aBTOMOOMIIEH U CIIOCOOBI €€ TPeayIpexkICHHS.

14. Onpeenenue npuMeceld B BOJOTIPOBOIHOM BOIE.

15. BnusiHre ra3upoBaHHbBIX HAIIUTKOB HA OpPraHU3M 4€JIOBEKa.

16. ViccnenoBaHue pa3iuyHBIX COPTOB 4as M UX (PU3MOJOTMYECKOE BO3ZCHCTBHE HAa OpPraHU3M
4eJI0BEKa.

AN

Al e
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17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Brnusinue myma Ha 310pOBb€ YeTIOBEKa.

KucnotHble ocaaku: MX IpUpoia U MOCIEICTBUS.

Brnusinue metoa 3amMopakuBaHus HA KQUeCTBO MPOIYKTOB MMUTAHUSI.
Bnusaue nedunnta XUMUYECKHX 3JIEMEHTOB Ha 3J0POBbE M BHEIIHOCTD YEJIOBEKA.
AHanu3 cHera JJisi OLIeHKH aTMoc(epHOro Bo3ayxa roponaa Kemeposo.
YTI1€BOAOPOIHOE TOILIMBO, €0 BUJIbl I HA3HAYECHHUE.

Bnusinue MUKpO3J71€MEHTOB Ha OPraHu3M PacTeHUH.

W3ydeHue poau XUMUM yIiIeBOAOPOI0OB B CBAPOYHOM IIPOU3BO/ICTBE.
Jlaypeatsl HoGeneBckoli mpeMuun B 00J1aCTH XUMUM.

OuuncTKa U UCIIOJIB30BaHUE CTOYHBIX BOJI.

AmMop¢HbIe BelecTBa B TEXHHUKE.

Omnpenenenue coaepkanus 6eiKa B MOJIOKE.

BaxxHocThb conepikaHus xele3a B OpraHu3Me 4eIoBeKa.

N3yuenue cocraBa U CBOMCTB MUHEPAIbHOU BOJIBIL.

Hokk Pa3pa60TKa, O(bOpMJ'IeHI/Ie U 3allluTa UHAUBUAYAJIBHOT'O IIPOCKTA OCYIICCTBIISICTCA COIJIACHO

[TonoxxeHus o mopsiAKe OpraHu3alvy BHIIIOJHEHUS U 3aIUThl MHIMBUYaJIbHOTO MPOEKTA 10 Y4€OHBIM
npeaMmeraM, — pa3pabOTaHHOTO M yTBEpXkAeHHoro  ['ocynapcTBEeHHBIM — IPOQecCHOHATBHBIM
oOpa3zoBaTenbHBIM yupexkaeHueM «KemepoBckuii arpapubiii TexHukym» umenu [.I1.JleBuna (oT
25.05.2021 r).
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6. TH®OOPMALMOHHOE OBECIIEYEHUE OBYYEHUS
6.1 YueOHO-MeTOAMYeCKOE 0OeciedeHne 0011ero y4eOHOro npeamera

OcCHOBHbIE HCTOYHHUKH:

1. HBanos, B. I'. Oprannueckas xumus. Kparkuii kypc: yuebnoe nocooue / Uanos B.I'.,
I'eBa O.H. - Mocksa: KYPC, HUL] UH®PA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2 // 3bC
«Znaniumy». — URL:http://znanium.com/catalog/product/912392 (nara obpamenus: 17.05.2022). —
Pexxum noctymna: miig aBTopus. noiap3oBaTenen. — TeKCT: 3JIEKTPOHHBIIM.

2. Hsanos, B. I'. OcnoBbl xumuu: Yueonuk / Banos B.T., I'ea O.H.. - Mocksa: KYPC:
HNHOPA-M, 2019. - 556 c¢. - ISBN 978-5-905554-40-7// 3OBC «Znaniumy». - URL:
https://znanium.com/catalog/product/1022478 (nata oopamenus: 17.05.2022). — Pexxum nocTyma: mo
TIOJIITUCKE.

3. boromosnosa, 1. B. Heopranuieckast xumus: yaeoHoe nocooue / boromonosa U.B. -
Mocksa: Anspa-M, UTHDOPA-M, 2020. - 336 c. (ITPO®Unp) — (Cpennee mpodecCHOHATBLHOE
oOpazoBanme) —  ISBN  978-5-98281-187-5 /I D2BC «Znaniumy. — URL:
https://znanium.com/catalog/product/1061490 (mara obpamenus: 17.05.2022). — Pexxum mocryma:
JUISL aBTOPU3. MOJIb30Bareneil. — TeKCT: 3JeKTPOHHBIM.

Jlono/IHUTeIbHbIEe HCTOYHMKH:

l. WBuaros, A. JI. Xumus Boasl u Mukpoouonorus: yueOHuk / A.JI. MBuatos, B.J.
Mamnos. - MockBa: UTHOPA-M, 2021. — 218 c. — (Cpeanee npodeccruoHalibHOE 00pa3oBaHue). —
ISBN 978-5-16-006616-5 // 9BC «Znanium». — URL: http://znanium.com/catalog/product/1248681

(mata oOpamenus: 17.05.2022). — Pexxum pocTyma: ansi aBTopu3. mojib3oBaTeneid. — Tekct:
JJIEKTPOHHBIN.
2. Wpanos, B. I'. Heopranuueckas xumus. Kparkuit kypc / B.I'. Banos, O.H. T'ea. -

M.: KYPC: HULl UH®PA-M, 2019. - 256 c. - ISBN 978-5-905554-60-5// 9BC «Znaniumy. — URL.:
https://znanium.com/catalog/product/1026945 (mara obpamenus: 17.05.2022). — Pexxum gocrymna:
JUISl aBTOPHU3. TIOJIb30BaTENIe. — TEeKCT: A3JIEKTPOHHBIM.

HNHuTepHeT-pecypcen:

1. Enunas xosmtekuuss LugpoBeix oOpasoBarenbHbix pecypcoB — URL:http:school-
collection.edu.ru (mara obpamerusi: 17.05.2022). — Tekct: 2IeKTPOHHBIA.

2. XWMMKHM ¥ XUMHS: )KypHaJI XUMUKOB-3HTYy3uacToB — URL:http://chemistry-chemists.com
(mara obpamenus: 17.05.2022). — TekcT: 2JI€KTPOHHBII.

6.2 MaTtepua/ibHO-TeXHHYeCKOe ofecrieyeHue y yueOHOro npeamera

MarepranbHO-TEXHMYECKOE U y4eOHO-METOMYECKOoe O00€eClieyeHHe pean3alii  OCHOBHOM
oOpazoBarenbHOM Tiporpammbl  cootBercTBYeT PI'OC CIIO mo mpodeccun 35.01.14 Mactep 1o
TEXHUYECKOMY OOCITY>KUBAHHUIO U PEMOHTY MAIIMHHO-TPAKTOPHOTO MapKa.

1. YueOHblif kKaOnHeT ¢ pabounMy MecTamu (110 KOJIMYECTBY) OOYHAIOIIMXCS ISl 3aHATUH y4eOHO-
HCCIIEZIOBATENIbCKOM M MPOEKTHON JIESITENbHOCTBIO M KypcaMd BHEYPOUHOW JESTENbHOCTH IO BBIOOPY
00y4arommxcs.

2. Pabouee MecCTO IperojaBaTelsi, OCHAIIEHHAs KOMITBIOTEPOM, JIMLIEH3MOHHBIM MPOrPaMMHBIM
obecriedeHHeM W BO3MOXKHOCTBIO TIOJKITIOYEHUSI K  HMH(OPMAIIOHHO-TEIEKOMMYHHUKAIIMOHHON ~CETH
«IHTEpHED.

3. NudopmarmonHo-OMOIMOTEUHBIHN IIEHTP ¢ pabourMy 30HaMH, 000PYIOBaHHBIMUA YUTATHHBIMA
3a5laMH 1 KHUTOXPaHWIMILAMH, 00€CTIEUMBAIOIIMH COXPAHHOCTh KHMKHOTO (DOH/IA.
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http://www.znanium.com/catalog/product/912392
http://www.znanium.com/catalog/product/951667
https://znanium.com/catalog/product/1026945
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http://chemistry-chemists.com/

6.3 KoHTpPOJIb M OLICHKA OCBOCHHUSI M IPMMEHEHHUs] YHHBEPCAJbHBIX y4eOHBbIX el CTBHIl
1o y4eOHOMY NnpeameTry

KoHTponb M OIleHKa OCBOEHHSI M TNPHUMEHEHHS YHHBEpPCAJIBHBIX Y4EOHBIX NEHCTBUH 1O
y4eOHOMY IPEAMETY OCYILIECTBISETCA MIPENoiaBaTelieM B IPOLecce MPOBeIeHHUs YUeOHbIX 3aHATHH
U CaMOCTOSITEIbHON paboThl OOydYalOUIMXCS B paMKax TEKYIIErO0 KOHTPOJS M NPOMEKYTOUHOMH
aTTeCTallUH.

B cootBerctBun ¢ tpeboBanusmMu OI'OC COO noctmkeHHE YHUBEPCAIBHBIX YYeOHBIX
JEeUCTBUH 110 yueOHOMY MpeAMETY JIMYHOCTHBIX, METAIIPEAMETHBIX PE3yIbTaTOB HE BBIHOCUTCS Ha
UTOTOBYIO OIIEHKY oOydaronmuxcsi. Ha ypoBHe ocBoeHHsI y4eOHOrO MpeaMmera OIEeHKa ITaHHBIX
Pe3yIbTATOB OCYIIECTBIISIETCS C LIENIbIO BBISIBICHUN TUHAMUKH JIMYHOCTHOTO pOCTa 00Yy4aroLIUXCs
MIOCPEJICTBOM HAOIIOICHUS M JOKYMEHTAIBHO HE (PUKCUPYETCSI.

®opMbI U METOAbI
KOHTPOJISI M OIleHKH
pe3yJabTaTOB OCBOEHMS
yueOHOro npeamera

OcHOBHBIC ITOKA3ATeJIHN
OLIEHKHM pe3yJibTaTra

[Inanupyemble pe3y/ibTaThl
O0CBOEHHUS Y4eOHOI'0 NmpeaMeTa

JIMYHOCTHBIX (JII/I'{HOCTHI)Ie, KOMMYHHUKATUBHbLIC YHUBEPCAJBHBLIC y'leﬁHble HeﬁCTBMﬂ)I

JI 4 - chopmMHUpOBaHHOCTD - POSABIICHUE TOTOBHOCTH | — OLICHKA
9KOJIOrH4CCKOI0 MbIIIJICHMS, K YY4aCTHIO B CAMOCTOSITEJILHON | HAaOMIOeHus 3a
MOHMMAaHHUE BIIMSHMS COLIMAIBLHO- BHEAyIUTOPHON U TBOPYECKON | MOBEACHUEM

SKOHOMMYECKHUX MPOLIECCOB HA
COCTOSIHUE IPUPOIHON U
COILIMAIIHOW CpPebl; MPUOOpETEHHE
OTIBITa SKOJIOTO-

HaIPaBJIEHHOM J1€ATEIbHOCTH.

JeSATEIbHOCTH;
—  YMEHHE pa3zyMHO
TUIAHUPOBATh U
OpraHU30BbIBATH CBOO
JESATETBHOCTD C LEIBIO
COOCTBEHHOT'O Pa3BUTHS

oOyuarouuxcs BO Bpems
3aHITHH;

-  OIICHKA
HAOJIFOIEHUS 3a
MOBEACHUEM
00yYaroImuxcst BO BpeMs
MIPOBEICHUS
BHEAYIUTOPHBIX
MEpONPHUSTHI;

- OIICHKa
HaOIOACHUS 3a
IMOBEJICHUEM
o0yyaromuxcs B
00IIIeCTBEHHO-TTOIE3HOM
NEeATETLHOCTH

JI 7 — HaBBIKU COTPYTHUYECTBA
CO CBEPCTHUKAMH, IETbMHU
MJIQIIIETO BO3PACTa, B3POCIBIMHU
B 00pa3oBaTeIbHOM,
0OIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATENIbCKOU, TPOEKTHOU U
JIPYTUXBHUJIAX €ATEIbHOCTH;

- MPOSIBJICHUE TOTOBHOCTH
K Pa3IMYHBIM BHUAM
JeATEbHOCTH;

- MPOSIBIICHHE
c(hOopMUPOBAHHOCTH
KOMMYHUKAIIMH C JIFOIbMH
Pa3IMYHOTO BO3pacTa u
0O0IIIECTBEHHOTO cTaTyca
(yMeHwme BCTYIaTh B TUAJIOT,
OPraHM30BBIBATh U BKIIOYATHCS
B COBMECTHYIO JICSITEIIBHOCTD,
apryMEeHTHPOBATh CBOIO U
MPUHUMATh IY)KYIO TOUYKY
3peHHsl)

—  OIIEHKa
HaOJIIOIeHUS 3a
IOBEICHUEM
oOyJaromuxcs BO Bpemst
3aHSATHH;

—  OIIEHKa
HaOJIFOAEeHN 3a
MOBEICHUEM
oOydJarornuxcs B
0011IeCTBEHHO-IIOIC3HOM
JIEATENHHOCTH;

—  OIICHKA
HaOJIIOAeHUS 3a
MOBEICHUEM
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00yJaromuxcs BO
BHEAyJIUTOPHOM
(TIpOeKTHOIA)
JeSITeNIbHOCTH;

MeTal’[peL[MeTHbIX (KOMMYHI/IKaTI/IBHbIe,

JaeicTBus):

MO3HABATCJIBbHbIC YHUBEPCAJIbHLIC y‘{66HLIe

M 2 - BageHue HaBBEIKAMU
I103HABATENbHOM, yueOHO-
HCCIIEA0BATENIBCKON U IPOEKTHOM
JESATEIbHOCTH, HaBBIKAMHU

- TOTOBHOCTbB
HCIIOJIb30BAHHWA Pa3JIMYHBIX
BHUI0B M03HaBaTeILHOM
ACATCIIbBHOCTHU IJId PCUICHUA

— OILIEHKA HaOIIOneHus
3a 00y4JaroIUMUCS TIPU
BBIITIOJIHCHU U yqe6HBIX
3alaHuid (B TOM 4YHCIIe

paspewieHuns npooiem; y4eOHBIX 33124 MIPOEKTA);

CIOCOOHOCTH ¥ TOTOBHOCTD K — aHaJu3
CaMOCTOSITEIIbHOMY TTOUCKY BBICKA3bIBAHUI;
METOJIOB PEIICHHS MPAKTHICCKUX

3aJ1a4, MPUMCHEHHIO Pa3TMIHBIX

METOJIOB TIO3HAHHUS

M 3 - rOTOBHOCTb H CITOCOOHOCTb K | — NpOsIBIICHUE TOTOBHOCTH | —  OIGHKa
CaMOCTOSITEILHOU K CAaMOCTOSTEJIbHON Ha6JIIOI[eHI/I$I 3a
MH(MOPMALOHHO- TI03HABATENbHOH | mH(OpMaLMOHHO- MOBEICHUEM
JeSATeIILHOCTH, BKIIFOUAsi yMEHUE IMO3HABATCIHbHOU 00yJaromuXxcsi BO BpeMs
OPHUEHTUPOBATHCS B PA3IIMYHBIX JeATENIbHOCTH; 3aHATHH,

MCTOYHHUKAX MH(OpMaIim

- YMEHHUE OCYIIECTBIIAT
TOUCK, OTOOP, aHAIIU3
uH(popManuy B yueOHHKAX,
CIPaBOYHHKAX, HHTEPHETE
HE0OXOIMMOM JIJIs perIeHUs
KOHKPETHOW MTPaKTHYECKOU
3a/1a4u;

— ymeHue paboTaTh ¢
OoJBIIUMU 00beMaMH

CaMOCTOATEIIbHOMN (B
TOM 4YHCIIe TPOEKTHOM)
JeSTeTbHOCTH;

uH(pOpMaIHH;
IIpeaMeTHbIX (IMYHOCTHBIE, KOMMYHHKATHBHbIE, T03HABaTe/IbHbIe YHHBepPCAJIbHbIE
yueOHbIe 1eliCTBHA)
IT1 - chopmupoBaHHOCTD - (hopmupoBaHue -OIlEHKa  pe3yJbTaToB
MIPEJICTABIICHUI O MECTE XHUMHUU B MIPEJCTaBICHUI O MECTE YCTHOTO ¥ TTMCBMEHHOTO
COBPEMEHHOW Hay4YHOI KapTHHE XMUMHUU B COBPEMEHHOMN OIIPOCOB;

MUpa; TOHUMaHUE POJIU XUMHUU B
(bopMHUpOBaHUU KPYTro30pa 1
(GYHKIIMOHATBHOW IPaMOTHOCTH
4eJI0BEKa JJIs PEILICHUs
MPaKTUYECKHX 3ajay

Hay4YHOU KapTHHE MHPA;
IIOHMMAaHHUE POJIM XUMUU B
(hopMUpOBaHUU KPYro3opa u
(GyHKIMOHATILHON
I'PaMOTHOCTH 4Y€JI0BEKa JJIs

pelICHUA MMPAKTUYCCKUX 3ada1

- OIICHKA BBITIOJIHCHUS
MPAKTUYECKOTO 3aHATHUS;
- OIICHKA BBITIOJIHCHUS
71a00paToOpHOTro
3aHATHS,

- OIIEHKAa COCTaBJICHUS
KOHCIIEKTa;

-OIlcHKa  BBITMIOJIHEHUS
TECTOBBIX 3aJIaHUM;
-OLICHKa  pe3yJIbTaTOB
pereHus 3aaaq
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I1 2 - Bmagenue
OCHOBOIOJIAarafoIMMMI XUMUYECKUMU
MOHSATUAMHU, TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE
MOJb30BaHUE XUMUYCCKOM
TEPMUHOJIOTUEH U CUMBOJIMKOM

- OBJIaJIEHUE
OCHOBOIIOJIAralOIUMHU
XUMHUYECKUMHU MTOHATHSIMM,
TEOPUSIMU, 3aKOHAMU U
3aKOHOMEPHOCTSIMU;
YBEPEHHOE I10JIb30BaHUE
XUMHUYECKON TEPMUHOJIOTHEN
Y CUMBOJIMKOU

-OIlCHKa  pe3yJbTaToB
YCTHOT'O ¥ TUCbMEHHOTO
OIIPOCOB;

- OIICHKA BBIMOJHCHHUS
MPAKTUYECKOTO 3aHSTHUS;
- OIICHKA BBIMOJHCHHUS
1a60paTopHOTO
3aHATHS;

- OIICHKAa COCTaBJICHUS
KOHCIICKTA;

-OIICHKAa BBITIOJIHCHU A
TECTOBBIX 3a/IaHHIA;
-OIICHKa  PE3YJIbTaTOB
pelieHus 3a1a4

I1 3 - BnageHue OCHOBHBIMU
METOJIaMH HayYHOTO TIO3HAHUS;
UCTIOJb3yEMBbIMU B XUMUH:
HaOJII0/ICHUEM, OITUCAHUEM,
M3MEPEHUEM, SIKCIICPUMEHTOM;
yMmeHue o0pabaTbiBaTh, OOBICHATD
pe3yabTaThI IPOBEACHHBIX OIBITOB U
Je7aTh BBIBOJIbI; TOTOBHOCTH H
CIIOCOOHOCTH MMPUMEHSATH METOIBI
MO3HaHUS IPU PEILICHUN
MPAKTUYECKHX 3a/1a4

- OBJIQJICHUE OCHOBHBIMH
METOJaMU HAYyYHOTO
IMO3HAaHUWsA,; UCII0JIb3YCMbIMHA B
XUMHUU: HAOJTFOICHUEM,
OIMCAaHUEM, U3MEPEHUEM,
IKCHEPUMEHTOM; YMECHHUE
o0pabaTbiBaTh, OOBSCHATD
Pe3yabTaThI TPOBEACHHBIX
OIIBITOB U ACJIaTh BBIBOJBI,
TOTOBHOCTb U CIIOCOOHOCTb
IMPHUMCHATH METO/bI ITIO3HAHUSA
MIPU PELIICHUU TIPAKTUYCCKUX
3a1a4

-OIICHKa  PE3YJIbTaTOB
YCTHOTO ¥ TTMCBMEHHOT'O
OITPOCOB;

- OIICHKa BBbIIIOJHCHUA
IMPAKTUYCCKOI'O 3aHATHAA;
- OIICHKa BBbIIIOJIHCHUA

71a60paTOPHOTO
3aHATHS,
-OIICHKAa BBITIOJIHCHU A

TCCTOBBIX SaHaHHﬁ;
-OIICHKa PE3YIbTATOB
PEIICHUA 3aaa4

IT 4 - chopMUPOBAaHHOCTH YMEHUS
JlaBaTh KOJIMYECTBEHHbIE OLIEHKU U
IIPOU3BOJUTH PACUYETHI 110
XUMHUYECKUM (hopMmynam u
YPaBHEHUSAM

- YMEHHUE NPUMEHSATD 3HaHUS
Ha IIpaKTHUKe, YMEHUE
IIPaBWJIBHO IIPOU3BOAUTD
pacueTsl 1o popmyaaMm 1
YPaBHEHHUAM

-OIICHKa PE3YyIbTAaTOB
YCTHOI'O U MUCBbMCHHOI'O
OITPOCOB;

- OIC€HKa BBIITOJITHCHHUA
IMPAKTUYCCKOI'O 3aHATHUA;
- OICHKa BBbIITOJITHCHHUA

71a00paToOpHOTro
3aHSTHS,
-OLICHKa  BBIMOJHEHUS

TECTOBBIX 3aJIaHUM;
-OLIEHKa  pe3yJIbTaToB
pelIeHus 3a1a4

IT 5 - BnageHue npaBuiIaMu TEXHUKA
0€30MMacCHOCTH MPH UCTIOIb30BAHUH
XUMHUYECKHAX BEIIECTB

— OBJIAJICHUC ITpaBUJIaMU
TEXHHKH 0€30IacHOCTU npu
HUCITIOJIB30BaHNN XUMHNUYCCKHUX
BCIICCTB

-OIICHKa  PE3yJIbTaTOB
YCTHOTO ¥ TTUCHMEHHOT'O
OITPOCOB;

- OLIEHKa BBIMOJIHEHUS
IMPAKTUYCCKOTI'O 3aHATUSA,
- OLIEHKa BBIMOJIHEHUS
1a00paToOpHOTO
3aHATHS,

- OIIGHKAa COCTaBIICHHUS
KOHCIIEKTA;
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IT 6 — chopmHupOBaHHOCTH
COOCTBEHHOH ITO3ULIMH IT10
OTHOIIICHHUIO K XUMHUUYECKOM
nH(pOpMaIuU, MOJTyIaeMOU U3
Pa3HBIX UCTOUYHUKOB

- (hopmupoBaHue
COOCTBEHHOI ITO3ULIMH I10
OTHOIICHHUIO K XUMHUUECKOH
nH(pOpMaIuU, OTy4aeMOU U3
pa3HbIX HCTOYHUKOB

-OIlCHKa  pe3yJbTaToB
YCTHOT'O M TMCbMEHHOI'O
OIIPOCOB;
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