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0.10. Ierpynnnuxosa, npenoxasarens [TIOY KAT nwm. I'.ILJIeBuna.

PaGouas nporpamma ydebroro mpeamera [100.01 Xumus cocTapiena B COOTBETCTBHH C
(enepaibHBIM roOCyIapcTBEHHBIM 00pa30BaTe/IbHBIM CTAHAAPTOM CPE/HEro obmero obpasoBanus,
yreepikaenHbM [Tprkasom MunucrepeTsa 06pasoBaHus H HAYKH P® or 17.05.2012 r. Ne 413 (c m3m.
u zon. ot 29 nexabps 2014 r., 31 aexabps 2015 r., 29 umions 2017 r., 24 centabps, 11 nexabps 2020
r.), B COOTBETCTBHH C (heiepajbHbIM roCy/IapCTBEHHBIM 00pas’oBaTEIbHBIM CTAHAAPTOM CPE/IHEro
npodecchonansioro obpazosanus 1o npodeccun  190629.01 MammHHCT JOPOKHBIX  H
CTPOMTENBHBIX MAUIHH, yTBepKAeHHbM [Tprkazom MunucrepeTsa obpazosanus u Hayku PO ot 2
asrycta 2013r. Ne 695 u ¢ y4eToM npuMepHOH OCHOBHOH 00pa30BaTe/IbHON MPOrpaMMBl CPE/IHEro
obmero oOpa3oBamus, Of00peHHOH pemenneM DenepanbHOro y4eOHO-METOIMYECKOTO
o6neuEeHns 110 06meMy o6pazosanuio (mpoTokon ot 28 uious 2016 r. Ne 2/16-3).

Kon npodeccnn usmenes B cooTeTcTBrH ¢ [Ipnkazom MunuctepeTsa 06pazoBatis U HayKH
P® ot 5 mions 2014 r. Ne 632 «O6 ycTaHOBIEHMH COOTBETCTBHA Mpodeccuil U cnennansHOCTeH
cpenHero mpoecCHOHANBHOrO 00pa3oBaHHMsA, TMEPEYHH KOTOPBIX YTBEPKACHBI IPHKa30M
MunncrepcrBa o6pasosanus u Haykn Poccuiickoii ®enepauuu ot 29 oxktsabps 2013 r. Ne 1199,
npodeccusM HaYaabHOTO MpopeccHOHATbHOro 00pa3soBaHus, NMEPEeYeHb KOTOPHIX YTBEPKICH
npukasom MunncTepersa o6pasoBanns i Hayku Poccuiickoii @enepaiyy ot 28 cenrabps 2009 r. Ne
354, ¥ CHeNHATBHOCTAM CpPEHEro TNpO(ecCHOHATLHOroO 00pa3oBaHMs, NEPEUeHb KOTOPBIX
yTBepHICH NpHKazoM MumuctepcTsa obpasopanus M Hayku Poccuiickodi ®enepaluu OT 28
cenTa6ps 2009 r. Ne 355» (¢ H3MEHEHHAMH M JOTIOTHEHUSIMH).
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1. HOACHUTEJIBHASA 3AIINCKA
1.1 O6aacTh NpUMeHeHHA

Pabouass mporpamma yueOHOro mpemmera [100.01 Xumus npemaHasHadeHa ISl U3YYCHHUS
pyccKoro sizblka B NPO(EecCHOHAIBHBIX  OOpa30BAaTENbHBIX  OPraHU3aLUAX, PEATU3YIOLIUX
0o0pa3oBaTeNpbHYI0 MPOTPaMMy CpEIHEro oOmero oOpa3oBaHUS B IpejaeiaX OCBOCHHUS OCHOBHOM
npodeccuoHalibHON oOpa3oBarenbHOl nporpammel (nanee — OIIOIT) cpeanero npodeccrnoHaIbHOTO
obpazoBanust (nanee — CIIO) na 06a3e OCHOBHOTO 0OmIEro OO0pa3oBaHHs TPU IOATOTOBKE
KBATM(UIIMPOBAHHBIX pabouux u ciayxkamux 1o npodeccun 23.01.06 MamumHUCT AOPOXKHBIX H
CTPOUTEIBHBIX MAIIIKH.

Pabouass mporpamma ydebnoro mpeamera I100.01 Xwumwus cocTaBieHa B COOTBETCTBHHU C
denepanbHBIM TOCYAAPCTBEHHBIM 00pPa30BaTEIbHBIM CTAHIAPTOM CpPETHETO O00IIero oOpa3oBaHUS,
yTBepkaeHHBIM [Ipukazom MunmCcTepcTBa OoOpa3oBaHuss W Hayku Poccuiickoit denepanuu OT
17.05.2012 r. . Ne 413 (c u3m. u gom. ot 29 nexadbps 2014 r., 31 gexabps 2015 r., 29 urons 2017 r.),
[Ipukazamu MunuctepcTBa npocsenieHuss Poccuiickoii ®enepanuu ot 24 cenrsops 2020 r. u 11
nexabpst 2020 r., B COOTBETCTBUH € (eiepaIbHBIM rOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTAaHAAPTOM
cpennero mpodeccuoHalbHOr0 oOpaszoBanus 1o mnpodeccuu 190629.01 MammHUCT JOPOKHBIX H
CTPOMTENBHBIX MAallIWH, yTBepkAeHHbIM lIpukazom MunucrepcrBa oOpa3oBanus u Hayku PD or 2
aBrycta 2013 r. Ne 695, u ¢ yuyeToM NmpuUMepHOIl OCHOBHOU 00pa30BaTeIbHON MPOTPAMMBI CPETHETO
obmiero oOpa3oBaHus, OJJOOPEHHON penieHneM (eneparbHOro y4eOHO-METOINICCKOTr0 00hEIMHECHUS
1o o6memMy obpazoBanuto (mpotokod oT 28 utoHs 2016 r. Ne 2/16-3).

Kox npodeccuu n3menen B coorsercTBuM ¢ [Iprkazom Munoopaayku Poccun ot 05.06.2014 Ne
632 (pen. ot 25.11.2016) «O6 ycTaHOBIEHUHN COOTBETCTBUA NMPOheccuil U CrerralIbHOCTeH CPeTHErO
npoeCCHOHATFHOTO 00pa30BaHMsl, NEPEYHH KOTOpPHIX yTBepxkaAeHbl [Ipukazom MuHHCTEpCTBA
oOpazoBanusi u Hayku Poccuiickoit @enepaumu ot 29 oktsaOps 2013 r. Ne 1199, mpodeccusm
HaYalbHOTO MpodeccHoHAIbHOTO 00pa3oBaHUs, IMEpPEeYeHb KOTOPBIX yTBepxkaAeH llpukazom
MunuctepctBa oOpasoBanus u Hayku Poccuiickoit @enepannu ot 28 centsaopst 2009 r. Ne 354, u
CHEIMAILHOCTSIM CPEIHEro MpodeccnoHalbHOTO O00pa3oBaHMsl, IEpeueHb KOTOPBIX YTBEP)KIEH
ITpuka3zom MunucrepctBa obpa3zoBanus u Hayku Poccuiickoit @eneparun ot 28 centsaops 2009 r. Ne
355» (c U3BMEHEHUSIMH U JOTIOJIHEHUSIMHU ).

1.2 MecTo AMCUMIUIMHBI B CTPYKType NPOrpaMMbl NOATOTOBKH KBAJM(PUIHMPOBAHHBIX
PadoYHX U CIIyKaIMX

VY4eOHbli npenMeT «XUMHUs» OTHOCUTCS K peiMeTHol obnactu «EcrectBenHble Hayku»PI'OC
COO (m. 9.6) — 06a30BBI ypOBEHb — W SBISETCS NUCHMIUIMHOW OO0IIe00pa3oBaTEIbHOTO ITUKIIA,
npesuiaraeMoi oopaszoBatenbHoii opranuzanueii (I100.01) B npenenax ocBoenus OIIOII CIIO Ha 6a3ze
OCHOBHOT0 00I11ero o0pa3oBaHUs IpPU MOATOTOBKE KBAIM(DUIMPOBAHHBIX pabOUYMX, CIyXKallUX IO
npodeccun 23.01.06 MammHUCT TOPOKHBIX U CTPOUTENBHBIX MAIIUH.

1.3  Ileab u 3aga4u M CHUTIMHBI

[lens mporpamMMbl — OCBOeHHME oOydaromuMucs cojep:kanusi yuyebHoro npeamera [100.01
XuUMUS ¥ TOCTHKEHUE Pe3yJbTaToOB €€ U3Y4YeHUs: B cOOTBeTCTBUU C TpeboBaHusMu @I'OC cpeanero
oO1mero o6pazoBaHusl.

CopepxaHue MporpaMMbl HalIpaBJIEHO HA PELLIEHUE CIAEAYIOUINX 3a1a4:

- chopMHUpPOBATh TPEJICTABICHUS O POJM U MECTe XMMHUU B COBPEMEHHOW HAYYHOU
KapTUHE MHUpa; NOHMMAHHE BIHMAHMS XMMHHM Ha OKPYXKAlOIIYI0 Cpely, 3KOHOMHUYECKYIO,
TEXHOJIOTUYECKYIO, COLIMATIBHYIO M STUYECKYIO c(hephl JesITeIbHOCTH YEJIOBEKa;

- 00ecreYnTh OBJIQJICHUE OCHOBOMOJIATAIOIIMMH XUMHUYECKUMHU TOHATHSIMHU, TEOPUSMH,
3aKOHaMH1 U 3aKOHOMCPHOCTSAMU, XUMHUYECKOH TepMI/IHOHOFHeﬁ nu CPIMBOJ'IPIKOf/i, OCHOBHBIMH METOJaMU
HAy4YHOTO MO3HAHHUS, UCTIOJIb3YEMBIMU B XUMHH;



- COBCPUICHCTBOBATb YMCHUSA aHAJIM3UPOBATH, OLICHUBATL, IPOBCPATHL HAa JOCTOBCPHOCTDH
1 000011aTh HAYYHYIO0 HH(OPMAIIUIO, PE3YIbTAThI POBEICHHBIX OMBITOB, XAMHUYECKUX IKCIICPUMEHTOB;

- OGeCHe‘H/ITB 3HAHHE TEXHUKU O€30IIacHOCTH Ipru HCIHOJB30BAHNHN XUMHUYCCKUX
BEIIIECTB, B TOM YHCIIC BO BPEMs IIPOCKTHO-MCCIICI0BATEIbCKOM M SKCIIEPUMEHTAIBHOM NS TEIbHOCTH,
MIPY UCIIOJIE30BAHUU J1a00paTOPHOTO 000Dy IOBAHHS;

- Pa3BHUTh Y 00YYAIOIINXCS HABBIKKA YUCOHOM, IPOCKTHO-UCCIICI0BATEIbCKOM, TBOPUECKOM
JICSITEIIbHOCTH.

1.4 Kotu4ecTBO 4acoB HAa 0CBOECHHE IPOrpaMMbl Y4eOHOI0 NpeaMera

MaxkcumanbHast yueOHast Harpy3ka oOyuatorerocst — 100 yacos,

B TOM UHCJIE:

- 00s13aTenbHOM ayIMTOpHON yaeOHo Harpy3ku — 100 gacos;
- IIPaKTUYECKHE 3aHATUs 28 4acoB.

DopMBI IPOMEKYTOYHOU ATTECTALNMU:

1 cemectp — Apyrue;

2 cemectp - auddepeHINPOBaHHBIN 3aUeT.

2. TPEBOBAHMUSA K PE3YJIBTATAM OCBOEHUSA

Copnepxanne yueOHoro npeamera [100.01 Xumus HampaBiieHO Ha pa3BHTHEYHHBEPCATBHBIX
y4eOHBIX JEHCTBUH M OCBOCHHS OOYYArOIIUMHCS JIMYHOCTHBIX, METANpPEJMETHBIX U MPEAMETHBIX
pesynberatoB ®I'OC COO, a Ttaxke obmmx kommnereHmuin ®I'OC CIIO mo mpodeccun 23.01.06
ManmHUCT TOPOKHBIX M CTPOUTEIBHBIX MAIIKH.

2.1 O6mue komnereHunu Bpinyckuuka CIIO

OK 1. IloHnMaTh CYIIHOCTh U COLUAIbHYIO 3HAYMMOCTh Oyay1iel npodeccuu, NposBIATh K HEl
YCTOWYUBBIN UHTEPEC.

OK 4. OcymiecTBiaTh NTOUCK MHPOPMALNK, HEOOXOAUMON 711 3()PEKTUBHOTO BBHITOJHEHUS
npodecCHOHATBHBIX 3a/1au.

OK 5. Ucnonb3oBaTh HHPOPMATMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B IPO(ECCUOHATIBHOM
JESATEIBHOCTH.

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

B nporpamme ywyeOHOro mpenMera B JIGKIIMOHHOM  MaTepuaie IpeayCMOTPEHO
po¢eCCHOHATILHO OPUEHTUPOBAHHOE CO/IEPIKAHUE C YYETOM COOTBETCTBYIOLIETO MPOMUISl OCBOSHUS
OIIOIL

2.2 Koppeasiuusi JUYHOCTHBIX U MeTalpeIMeTHbIX Pe3yJabTATOB OCBOECHHUSI OCHOBHOW

o0pa3oBartenbHoil nporpammel COO ¢ komnerenuusavu ProcC CliO
TpebGoBaHust K pe3yabTaTaM OCBOCHUS OO6mre KOMIETEHITUN
OCBOCHHS yueOHOoro npeamera B coorBeTcTBUU ¢ DI'OC COO oIr'ocC CI1o

JIMYHOCTHBIE:
JI 4 — chopmupoBaHHOCTE MHPOBO33peHHUs, cooTBeTcTBYMOmEero (OK 1
COBPEMEHHOMY YPOBHIO pa3BUTUS HAayKd H  OOIIECTBEHHOM
MPAKTUKH, OCHOBAHHOTO HA JUAJIOTE KYIbTYp, a TAaK:Ke Pa3IMuHbIX
(bopM OOIIIECTBEHHOTO CO3HAHHS, OCO3HAHHE CBOETO MeCTa B
MOJINKYJITYPHOM MHPE;




JI 7 — HaBBIKM COTPYJHUYECTBA CO CBEPCTHUKAMMU, JETHbMHU OK 6
MITaJIILIEro BO3pacTa, B3pOCIbIMU B 00pa30BaTeIbHON, O0IIECTBEHHO
MOJIC3HOW,  y4eOHO-HCCIIEOBATENIbCKOM, IMPOEKTHOW W  JPYrHx
BUJAX JI€ATEIIBHOCTH;

MeTanpeaMeTHble:

M 2 — yMmeHHe MPOAYKTHBHO OOIIaThCsA W B3ammojeicTtBoBath B [OK 6
MPOLIECCE COBMECTHOM JEATEIbHOCTH, YYUTHIBATH MO3HUIIHU IPYTHX
Y9aCTHUKOB JCSITECILHOCTH, 3(PPEKTUBHO pa3pemaTh KOHPIUKTHI




I

3aaay, IPUMCHCHHUIO PA3JIMYHBIX MCTOOOB ITO3HAHU A,

M 3 — BijajcHWE HaBbIKAMH TI03HABATEIIbHOW, Yy4eOHO-
MCCIIEIOBATEIbCKOM M IMPOEKTHOM  JIEATENIBHOCTH, HaBbIKAaMU
paspemieHuss  1poodseMm; CIIOCOOHOCTH ©  TOTOBHOCTh K

CaAMOCTOATCIIBHOMY ITOUCKY MCTOAOB PCIICHHUA IMPAKTUYCCKUX

OK 4, 0K 5,0K 6

orpammbl COO ¢ komnerenuusavmu PIoC CI10

2.3 Koppeasinuss npeaMeTHBIX pPe3yJabTAaTOB OCBOEHHS OCHOBHOII 00pa3oBaTesibLHOI

IIpeameTHbIe pe3yJbTaThI
(0a30BBIi YPOBEHbD)

Homepa pa3neJios,
TeM

Oo0mue

KoMnereHmuunPI'OC

cno

I1 1 — chopMHPOBAHHOCTH MPEICTABICHUH O MECTe

Beenenue, Pa3nen

OK 2

IMOHATUAMU, TCOpUAMHU, 3aKOHaMH
BAaKOHOMCPHOCTAMU; YBEPCHHOC I10JIb30BAHNC

u

1.2, 1.3, 1.4, 1.6,
1.7.

XMMHM B COBPEMEHHOW HAy4YHOM KapTuHE MHpa; |1, Tema  1.1.

MMOHWMAaHKE POJIU XUMUU B hopMupoBanuu kpyrozopa |Pazgen 2. Tema

U (QYHKIIMOHAIBHOW TPaMOTHOCTH 4desoBeka i [2.13

[pEIICHUS] TPAKTUYECKUX 3a]1aY;

I1 2 — Bnagenue ocHoBomoararommmu xumudeckumu Pazgen 1, Temsr (OK 2, OK 4, OK 5

OIMCAHUEM, HM3MEPEHUEM, JKCIIEPUMEHTOM; yMEHHE
00pabaTbIBaTh, OOBACHATH PE3YIBTATHI MPOBEICHHBIX
OIBITOB U JIENaTh BBHIBOJIbI; TOTOBHOCTH H
CIIOCOOHOCTh TMPHMEHSATh METOJbl TIO3HAHUS IPH
[PELICHUY MTPAKTUYECKHX 3a/1a4

Paznen 2. Temsr

XHMHYECKON TEPMUHOJOTHEN U CUMBOJIMKOM Pasnen 2
Il 3 — BmageHue ocHOBHBIMM Meronamu HayuHoro [Pasmen 1. Temsr OK 4, OK 5
MMO3HAHUS; UCTIOJB3YEMBbIMA B XUMHUU: HaOmoaenueM, (1.7, 1.8, 1.11.

II 4 — cdopmupoBanHocTs yMmenus jnasath [Pazmen 1, Tewmsl OK 4, OK 5

KOJINYECTBEHHBIE OLIEHKH M MPOU3BOJUTH pacdeTsl 1o (1.7, 1.8, 1.11.

XUMHUYECKUM (POpMYyJIaM U YpaBHEHUSAM Pasnen 2. Temsl
2.1,2.2,29

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

[PH MCIIOJIL30BAHUI XUMHYIECKUX BEIECTB; 1.5, 1.6, 19.0K6
Pasnen 2. Temnl
2.6,2.10

I1 6 — chopmupoBanHOCTh cOOCTBeHHOM mo3uiu o  |Pazmen 1, Tema |[OK 2

OTHOILLEHUIO K  XMMHMYECKOU unpopmarw, (1.1,  Pasmen 2,

[OJIy4a€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 |brnoiormyecku 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

H3mepenue BenjectBa. Macca aTOMOB M MoJIeKyJ1. ATOMHas einHUIa Maccbl. OTHOCUTEIIbHBIE
aTOMHas U MOJIEKyJisspHas macchl. KoqnyecTBO BelIeCTBA U €IMHULIBI €r0 U3MEPEHUS: MOJIb, MMOJIb,
KkMoJib. Hucnio ABorazpo. ModigpHas macca.

ArperaTHple COCTOSIHHS BeIlecTBa. TBepaoe (KpUCTALIMYECKOE M aMOpQHOE), KUIKOE H
ra3oo0pa3Hoe arperaTHble COCTOSHUS BelIecTBa. 3aKOH ABOTaJIpo U €ro clieAcTBUSA. MospHbIi 00beM
BEIIECTB B ra3000pa3HoM coctossHuU. OObeIMHEHHBIM Ta30BbId 3aKOH M ypaBHeHHE MeHeneeBa —
Knanetipona.

Cwmecu BemecTB. Paznuuust Mexay cMecIMH U XUMHYECKMMU COCIMHEHHsIMU. MaccoBas u
0o0BEMHas 10JIU KOMIIOHEHTOB CMECH.

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

Tema 1.2 [lepuoaguuecknii 3aK0H ¥ NepuoANYeCKasi CHCTeMa XUMU4eckux djiementon /1. U.
MenaeiaeeBa
TpeboBanwms k pesynbraram ocBoenust: [11-116, OK 1, OK 4, OK 5, OK 6

OTKpbITHE TIEPUOINIECKOTO 3aK0HA. [IpennochuTk: HaKOTIIICHHE

(dakToJornueckoro marepuana, padborel mnpeamecrBeHHukoB (M. B. [leGepeiinepa, A. DO.
[Tankyprya, JIx. A. Hetonennaca, JI. FO. Meiiepa). Otkpsitue 1. . MeHaeneeBbIM nMepruognieckoro
3aKOHa.

[Tepuonnueckuii 3akoH U cTpoeHue atoma. M3orombl. CoBpeMEHHOE MOHSITHE XUMHUYECKOTO
aneMeHTa. 3akoHoMepHoOcTh [. Mozmu. CoBpemeHHass (HOpPMYIHpPOBKAa MEPUOAMYECKOTO 3aKOHA.
[Tepuonnueckas cucrema u crpoeHue aroma. OUUYECKUN CMBICT MOPSAKOBOTO HOMEpa SJIEMEHTOB,
HOMEPOB I'pynisl ¥ neproja. [lepnoanueckoe n3MeHEHNE CBOMCTB AJIEMEHTOB: PaIlyca aToMa; SHEPrUu
HMOHU3AINH; DJIEKTPOOTPULIATETLHOCTH. [[pUUrHbl U3MEHEHUSI METAIUTMYECKUX W HEMETATUYECKUX
CBOWCTB 2JIEMEHTOB B TPYIIax U MEPUOJIaX, B TOM YUCIIE OOJBIINX. 3HAUEHHUE EPUOINUECKOTr0 3aKOHA
U TNEPUOJANYECKONM CUCTEMBI XMMHYecKHX 3yiemMeHTOB J[. M. MenneneeBa s pa3BUTUS HAyKd W
MMOHUMAaHHUS XUMUYECKON KapTUHBI MUPA.

JleMoHCTpanuu

Paznuunble BapuanTel Tabmuubl [leproguueckoil cucreMbl Xumuyeckux snementoB [I. U.
Meneneesa.

OO0pa3iibl MPOCTHIX BEIIECTB OKCHIOB U THAPOKCHIOB AemeHToB 11 mepuona.

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

MO,Z[CJII/IpOBaHI/IC MMOCTPOCHUA HCpHO,I[H‘-ICCKOﬁ Ta6J'II/II_IBI XHUMHUYCCKUX BJICMCHTOB.

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

AToM — cnoxHas 4vactuna. JlokazaTeslbCcTBa CIIOXKHOCTH CTPOEHHUSI aTOMA: KaTOAHbBIE U
PEHTTeHOBCKUE JIy4H, (0TOI((DEKT, paTiroaKTUBHOCTD, AIEKTPOIIN3.
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[Tnanerapras mozenp atoma . Pesepdopma. Crpoenue aroma mo H. bopy. CoBpemeHnHBIC
MIPEACTABJICHUS O CTPOCHUH aToMa. KopmycKyisipHO-BOTHOBOM JTyaJiu3M 4acTHUI] MUKPOMUDPA.

CocraB aroMHOrO siapa. HyKJIOHBI: NpPOTOHBI M HEUTPOHBL. M30TOMBI M HYKIWIBI.

Y CTOMYHUBOCTS A1IEP.

OnekTpoHHas 000j04yka atoMoB. [loHATHE 00 AJIeKTPOHHON OpOuTale U IEKTPOHHOM O0JIaKe.
KBanToBBIC 4mcna: riaBHoe, opOuTanbHOe (IMOOOYHOE), MAarHUTHOE W CIMHOBOE. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTHUYECKUM YPOBHSM, MOIYPOBHIM U OpOUTANIIM B COOTBETCTBUH C IMPUHIIUIIOM
HauMeHbIIeH 3Hepruu, npuHImnoM [laynu u npasunom ['yHaa. DneKTpoHHBIE KOH(DUTYpAITH aTOMOB
XUMHUYECKUX IJIEMEHTOB.

BasienTHBIE BOBMOXXHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

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

Tema 1.4 CTpoeHue BelecTrBa
TpeboBanwus k pesynbpraram ocBoenus: [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-aKUEeNnTOpHbINA. OCHOBHBIE ITapaMETPhI ATOIO TUIIA CBA3M: IJIMHA, IPOYHOCTH, YTOJl CBA3M WIN
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. [10IApHOCTH CBSI3U M MOJIAPHOCTH MOJIeKyJbl. Crioco6
MEPEeKPBIBAHUS DIIEKTPOHHBIX OpOHUTANEH U KITacCU(PHUKAIM KOBAJICHTHBIX CBA3EH IO 3TOMY MPHU3HAKY:
0- U T-CBsA3U. KpaTHOCTh KOBAJIGHTHBIX CBA3EH U KIIACCU(PUKALMS UX 110 3TOMY IPU3HAKY: OJMHAPHBIE,
JBOMHBIE, TPOWHBIE, ITOIYTOPHBbIE. THUIIBI KPUCTAIIMYECKUX PELIETOK Y BEIIECTB C 3TUM THUIIOM CBS3H:
aTOMHBIE U MOJIEKYJISIpHbIE. PU3HUYECKUE CBOMCTBA BELUIECTB C STUMHU KPUCTAUINYECKUMU PELIETKAMHU.

HNonnas xumudeckas cBaA3b. KpallHuii ciydall KOBaJ€HTHOM IOJSAPHOW CBA3U. MexaHusm
00pa3oBaHUsl MOHHOW CBsI3U. MOHHBIE KpUCTAJUIMYECKHE PEIIEeTKHM M CBOICTBA BELIECTB C TaKUMH
KpHCTaJUIAMH.

Merannuueckass XuMudeckass cBsi3b. OCOOBIH THUI XHMHYECKOH CBS3M, CYILECTBYIOUIMHA B
MeTallax M cruiaBax. Ee OTIMYMS M CXOJICTBO C KOBaJEHTHOM M HMOHHOHM cBs3siMu. CBOMCTBa
METaJUIMYECKOU CBs3U. MeTaminyeckue KpUCTAINIMYECKUE PELIETKH U CBOWCTBA BEILECTB C TaKUMU
KpHCTaJUIAMH.

Bonoponnas xumuueckas cBsi3b. MexaHu3M oOpa3zoBaHMs Takoi cBsizu. Ee kmaccuduxarus:
MEXMOJIEKYJIIpHAsE U BHYTPUMOJIEKYJIIpHAs BOJOPOJHBIE CBSI3H. MOJIEKyIspHBIE KPUCTAUIMYECKUE
PELIETKHU IJIs OTOT0 TUIIA CBA3U. PU3HUYECKHE CBOMCTBA BEILIECTB ¢ BOJOPOAHON CBA3BI0. bruosnornyeckas
POJIb BOJIOPOAHBIX CBSI3€H B OPraHU3alMU CTPYKTYp OHOIOJIMMEPOB.

Enunas npupona XMMUYECKUX CBS3E€H: HAJIMYKME PA3IUMYHBIX TUIIOB CBA3EH B OJHOM BEIIECTBE,
IIepeX0/] OJTHOIO TUIIA CBS3U B APYIOU U T. II.

JleMoOHCTpaL U

Mogenu MOJNEKyN pa3lu4yHON apXUTEKTYpbl U MPOCTPAHCTBEHHOI'O PACIIOIOKEHUS Sp-, Sp2-,
sp3-ruOpuIHBIX OpOHUTAaEH.

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

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

Heoprannueckue nonumepsl. IlonmrMepsl — mpocTeie BelmecTBa ¢ AaTOMHOM KPUCTaUIMYECKOU
PELIETKON: alJIOTPOITHbIE BUIOM3MEHEHUs yriepoaa (anmas, rpadut, kapOouH, (yuiepeH, B3auMOCBsI3b
rubpuan3anuy opourtaigel y aToMoB Yriepoja ¢ HPOCTPAHCTBEHHBIM CTPOEHHEM aJUIOTPOIHBIX
MoauUKaIIi); CEJICH U TEJUTYP LETIOYETHOTO CTPOCHHUSI.
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[TonmuMepbl — CI0KHBIE BEIIECTBA ¢ AaTOMHON KPUCTAUIMYECKON PEIIETKON: KBapll, KPEMHE3EM
(IMOKCUIHBIE COETUHEHHUS KPEMHUS ), KOPYH]I (OKCHI JIFOMUHMS) ¥ 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 aucriepcHBIX 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 Tenu) W HCTUHHBIC (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 CTPOHMTEILCTBE, MUIIEBOW U MEAUITMHCKOW 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 HA OCHOBE resieil. CBepThIBaHKE 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 3anaTue 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.
B3aumoneiictBue pacTBOpUTENss U PacTBOPEHHOro BemiecTBa. PactBopumocTs BemiecTB. CriocoObl
BBIPAKEHHUSI KOHIIEHTpAIlMM pAcTBOPOB: MaccoBas JOJs PACTBOPEHHOIO BellecTBa (IPOLEHTHas),
MOJIIpHasl.

Teopust ANEKTPOIUTUYECKON AuccoManui. MeXaHu3M IUCCOLMAlMU BEIIECTB C Pa3InYHbBIMU
TUIIAMM XUMHYECKUX CBsized. Bkiaag pycckux ydeHBIX B pa3BUTHE IpeAcTaBIeHUN 00
ANEKTPOIIUTUYECKON Ariccoruani. OCHOBHBIE MOJIO0XKEHHUS TEOPUU AIEKTPOIUTHUECKON TUCCOIUALINH.
CreneHb AJIEKTPOJIMTUYECKOM Jucconuanuu M (akTopbl ee 3aBUCUMOCTH. CHUIIbHBIE M CpETHHE
DJIEKTPOJIUTEL.

Jucconmanus Boabsl. BogoponHslii nokaszarens. Cpea BOIHBIX PACTBOPOB AIEKTPOJIUTOB.

Peakuun oOMeHa B BOJHBIX pacTBOpax 3JIEKTPOJIUTOB.

I'maponu3 kak 0OMeHHbIH nporece. HeoOpaTuMeblil rupoiIn3 opraHuyecKuX U HEOPraHUIeCKUX
COEIMHEHU U €ro 3HaYeHHEe B MPAKTUUYECKON JAESITEIbHOCTH YeJIOBEKa.

OO6patumslii ruaponus coneil. CtyneHuaTsiit rugponus. [IpakTruueckoe npuMeHeHne TuApoIu3a.

JemMoHCcTpanyu

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

I'maponu3 kapOboHATOB, Cynb(hATOB U CHIIMKATOB LIEIIOYHBIX MeTaioB; HUTpaToB cBuHLa (II)
WJIM IUHKA, XJIOpruaa aMMOHMU.

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

HpI/IFOTOBHCHI/IC pacTBOpa 3aJlaHHOH KOHICHTpAIUH.

Tema 1.7 Xumuueckue peakuuu.
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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 u3oMepusanuus. Peakiuu, uaymmuye ¢ M3MEHEHUEM COCTaBa BEUIECTB: IO YMCIY U
XapakTepy pearupyromux 1 00pa3yronmxcs BemecTB (pa3IoKeHNs, COSTUHEHNS, 3aMeIIeHuUs, 00MeHa);
0 M3MEHEHUIO CTEeMeHEeW OKHUCIEHHUS JJIEMEHTOB  (OKUCIMTEIbHO-BOCCTAHOBHUTENbHBIE U
HEOKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIIMHN); 110 TEIUIOBOMY 3 (DeKTy (3K30- U SJHIOTEPMUYECKHE);
o ¢aze (roMo- ¥ TeTEpPOreHHBIE); 110 HAIIPaBJICHHUIO (0OpaTUMBbIE U HEOOPATUMBIE); TIO UCITOIH30BAHUIO
KaTajau3aTopa (KaTaluTHUYECKUE U HEKATAIMTUYECKHE); TI0 MEXaHU3MY (paJuKajabHble, MOJIEKYIISIPHbBIE
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,
uxX MexaHu3Mbl. DEpMEHTHI, WX CpPaBHEHHWE C HEOPraHWYECKUMH KaTajau3aTopamu. 3aBHCHUMOCTH
CKOPOCTH pEeaKlMil OT OBEPXHOCTU COMPUKOCHOBEHUS PEATUPYIOIINX BEIIECTB.

OO6paTuMOCTh XMMHYECKUX peakiui. XuMuueckoe paBHoOBecue. [IOHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBECHblE KOHUEHTpAaLMH. JMHAMHUYHOCTP XMMHYECKOIro paBHOBecus. DakTopsl,
BIUSIOLIME Ha CMEILEHUE DPABHOBECUS: KOHILIEHTpalMs, JaBjieHHe, TeMmieparypa (mpuHuun Jle
[Iarense).

JdeMoHcTpannn

B3aumoneiictBue TtHOCyNb(haTa HATPUS C CEPHOM KHUCIOTOM NPH PA3IUUHBIX TeMmIeparypax.
Peakuus paznoxkeHus: iuxpomara aMMOHHSL.

B3anmopeiicTBre IMHKA C pacCTBOPaMH COJISIHOM M CEpPHOM KMCJIOT IIPH Pa3HBIX TeMIeparypax,
Pa3HBIX KOHIICHTPAIUSAX COJITHON KUCIIOTHI; KaTajaa3bl CHIPOTO MsiCa U CHIPOTO KapTodes.

B3aumopeiicTBre IMHKA pAa3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIH, TPAHYJT) C KUCIOTOH.

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

Pemienue 3aga4d Ha CKOpPOCTb XUMHUYECKOH pCakuu U XUMHUYCCKOC pPaBHOBECHUC.

Tema 1.8 OKHCINTEIBHO-BOCCTAHOBUTEIbHbBIC PEAKIIUH
TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

DNEKTPOXUMHUYECKHUE MTPOLIECCHI

OKHCIUTENBHO-BOCCTAaHOBUTENBHBIE peakui. CTENEHb OKUCICHHUS.

Boccranosurenu u okucnutenu. OKUCIEHHE U BOCCTaHOBJIEHHE. BakHeline OKUCIUTENU U
BOCCTAaHOBUTENIH. BoCcCTaHOBUTENBHBIE CBOMCTBA METAUIOB — IPOCTHIX BelleCTB. OKHUCIUTENBHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAIJIOB — MPOCTHIX BellecTB. BoccTaHOBUTENbHBIE CBOWCTBA
BEIIECTB, OOpa30BaHHBIX »JJIEMEHTaMH B HHU3IIEH (OTpUIATEIbHOH) CTENEHM OKHUCJICHUS.
OxucauTenbHble CBOMCTBA BEIIECTB, 00pPa30BaHHBIX 3JIEMEHTAMH B BbICIIEH (ITOJI0)KUTEIHLHON) CTENIEHU
okucieHus. OKUCIUTENbHBIE U BOCCTAHOBUTENBHBIE CBOICTBA BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTAMH B
MIPOMEXKYTOUHBIX CTEEHSIX OKUCIICHUS.

Knaccugukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakuum MexaToMHOro W
MEXMOJIEKYJIIPHOTO  OKHCIIEHUS-BOCCTAHOBJICHUS. Peaknuum BHYTPUMOJIEKYJISIPHOTO OKHCJIEHHSI-
BOCCTaHOBJICHHA. Peakinyu caMOOKHCIEHUSI-CAaMOBOCCTAHOBIICHHS (AUCTTPONOPIIMOHUPOBAHUA).

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

XUMHYECKHE MCTOYHHMKH TOKa. DJEKTPOAHbIE MOTEHIMANbl. PAJl CTaHIApPTHBIX AJIEKTPOJHBIX
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MOTEHINAJIOB (UIEKTPOXUMUYECKUHA psAA HANpsDKEHUH MeTasioB). ['albBaHMYECKHE 3JIEMEHTHI U
OpUHIUIBI UX padoThl. CocTaBleHHE raJlbBaHUYECKUX 3J1eMeHTOB. O0pa3oBaHKe ralbBAaHUUECKUX Hap
IIpY XMMHMYECKHX Ipoueccax. [‘aJlbBaHMYECKHE DJIEMEHTHI, IIPUMEHSAEMBIE B JKU3HM: CBHUHLOBAs
aKKyMYJIATOpHas OaTapesi, HUKeIb-KaJMUEeBbIe OaTapeu, TOITUBHBIE 3JIEMEHTHI.

DIEKTPOIU3 PACIIIABOB M BOJHBIX PAacTBOPOB IEKTpoJuTOB. [Ipomeccel, mpoucxonduiye Ha
KAaTolle U aHOJAE. YPABHEHMS 3JIEKTPOXMMHUYECKHX IIPOLECCOB. DJIEKTPOJU3 BOJHBIX PAaCTBOPOB C
UHEPTHBIMU  JJIEKTPOAAMH.  OJJEKTPOJIM3  BOIHBIX  PAacTBOPOB  CPaCTBOPMMBIMUICKTPOJAMH.
[IpakTHueckoe NpUMEHEHNE IIEKTPOJIN3A.

JleMoHCTpanuu
BoccranoBuTenbHble  CBOWCTBA  CyJdb(UTOB, HUTPUTOB, JAUXpOMATa Kajlus IIMHKOM.
OxucauTenpHble CBOMCTBA a30THOM KUCIIOBL. OKUCIUTENbHbBIE CBOMCTBA AUXpOMaTa KaJlus.

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

CocraBieHre 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. IIpocteie u cioxHble BemiecTBa. OKCHIBI, UX
knaccupukanus. ['mapokcuasl  (OCHOBaHMSA, KHCIOPOACOACPKAIIME  KHCIOTHI, aM(OTepHBIE
ruspokcuabl). Kucnotsl, ux knaccudukanus. OcHoBanus, ux kiaccudukanusa. Coiau cpeHue, KUCIble,
OCHOBHBIE U KOMILJICKCHBIE.

JleMoOHCTpaL U
Konnexkuus «Knaccugukanust HEOpraHMYeCKUX BEIECTBY M 00pa3Iibl PeICTaBUTENEH KIacCOB.
[TonydyeHnne HEOPraHMYECKUX COCTMHEHN U U3YYEHUE 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 pesynbraram ocBoenus: [11-I16, OK 1, OK 4, OK 5, OK 6

Mertamnbl. [lonokeHre MeTauioB B MEPHUOJUYECKOW CHUCTEME M OCOOEHHOCTH CTPOEHHUS HMX
atoMmoB. [IpocTbie BeniecTBa — METaUIbl: CTPOCHHE KPUCTAIJIIOB U METaJUIMYECKasi XUMHYECKas CBS3b.
O6mwme ¢uznyueckre CBOMCTBA METANIOB W WX BOCCTAHOBUTEIHHBIE CBOWMCTBA: B3aMMOJICHCTBHE C
HeMeTauiaMu (KUCIIOPOJIOM, TaIOT€HAMHU, CEPOM, a30TOM, BOJIOPOJIOM ), BOJIOM, KUCIIOTaMHU, pAaCTBOPaMH
coJieil, OpraHM4ecKMMH BeIlllecTBaMu (CIHMpTaMH, TrajoreHajkaHaMu, (EHOJOM, KHCIOTaMH),
menoyamMu. OKCUJIbI U THAPOKCHIBI METAIIOB. 3aBUCUMOCTbh CBOMCTB 3TUX COEIMHEHHUM OT CTEeNeHeH
OKHWCJICHUSI METaJUIOB. 3HAYCHHE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHU3MOB.

OO6mmure crocoOb! oMyueHUs: MeTaIIoB. MeTaisl B mpupojie. MeTamnyprus ¥ €€ BHIbI: THPO-,
THAPO- M DJIEKTPOMETAILUTYPTHUs. DJIEKTPOJIN3 PACIVIaBOB M PACTBOPOB COCIWHEHUN METAJUIOB M €Tro
MPaKTUYECKOE 3HAUCHHE.

Hemeramnsl. [lonoxxenue HemeTawioB B [leprnonnueckoi cucreMe, 0COOEHHOCTH CTPOSHUS MX
aTOMOB. DIIEKTPOOTPULIATETHHOCTE. briaropogaeie ra3pl. DEKTPOHHOE CTPOSHUE ATOMOB OJIAarOPOTHBIX
ra3oB U OCOOEHHOCTH UX XUMUUYECKHUX U (PU3UIECKUX CBOMCTB.

Hemeramnsl — mpocTeie BemecTBa. X 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 HEMETAUIOB B PEAKITUAX C PTOPOM.

JemMoHCTpauMu

Mogenu KpUCTAITHYECKUX PEIIETOK METaJIOB.

Komnneknus MeTamioB ¢ pasHbIMUA (PU3NYECKUMH CBOMCTBAMHU.

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

IIpakTHyeckoe 3ansiTue Ne 7
TpeboBanus k pesynbratam 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 IEPUOIUUECKON 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
Cper000pa3yIoIIero BelecTBa KIeTKU. IKOJIOTMUYEeCKUE aCIIEKThI BOJOMOIb30BaHUS.

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 METAIJIOB KaK BaKHeHIIas XuMuueckas (opMa UX CYIIECTBOBAHHUSA, 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 nojioxenus B [lepuonudeckoii cucreme anementos . 1. Menzaeneesa 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

AmnmroMuHuN. XapakTepUCTHKA ATFOMUHUS HA OCHOBAHUU 10JI0)keHUs B [ leproanueckoit cucreme
anemenToB J. V1. MenneneeBa u crpoenus atoma. llonyuenue, ¢pusnueckue 1 XUMHYECKUE CBOMCTBA
alMOMMHMS. BakHelne coeAMHEHNs allIOMUHUS, X CBOMCTBA, 3HaUeHHE U TpuMeHeHue. [Ipuponnsie
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, MOJIYyYEHUE U IPUMEHEHNE. BaykHele COeqMHEHHS TaJIOTEHOB, UX
CBOICTBA, 3HAUCHUE U NTpUMeHeHue. ['anorensl B mpupoje. bruosornyeckast pojb rajJoreHos.

OnemenTsl VA-rpynnbsl. O01ast XapakTepuCTUKa 3JI€MEHTOB 3TOW TPYMIbl HA OCHOBAHUU UX
nonoxxenud B [lepronnueckoit cucreme anemeHToB . 1. MenneneeBa u ctpoenust atomoB. CTpoeHue
MOJIEKYJIbl a30Ta M aJUIOTPOIHBIX Moaupukanuii Gocdopa, nx puznveckue U XMMUIECKHE CBOUCTBA.
Bognopoausie coequnenust aneMeHToB VA-rpynmbl. OKcuibl a3ota U Gpochopa, COOTBETCTBYIOLINE UM
KUCH0Thl. Conu 3THX KucaoT. CBOMCTBa KMCIOPOAHBIX COeIMHEHUH a30Ta U pocdopa, UX 3HAUEHUE U
npuMeHeHnue. A3ot u ¢pocdhop B mpupoje, uX OMOIOTHIECKAS POJIb.

Onementsl I[VA-rpynmnel. OOmias xapakTepUCTHKA 3JI€MEHTOB 3TOM TPyl HA OCHOBAaHUM UX
nonoxxeHus B [lepuoanueckoii cucreme snemenToB Jl. 1. MenaeneeBa u CTpoeHus aTOMOB. YTIIEpOJ U
ero amnorponus. CBoiicTBa auIOTPONMHBIX MOAM(UKALMK yriepoja, UX 3HAYEHUE U NPUMEHEHHE.
Oxcuapl M TUAPOKCUABI YriepoAa W KpPeMHMs, UX XHMHuYeckue cBoicTtBa. Coilu YroiabHOH U
KPEMHHEBBIX KUCIIOT, MX 3HaUeHHe U npumeHenue. [Ipuponoobdpasyromias poib yriepoja JUist ’)KUBOH 1
KpEeMHUS JJIs1 He)KUBOW TPUPOJIBI.

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 IPUPOJIE, MX MOTyueHHe U 3HaueHue. CoequHeHns 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 MUHEpaIoB ¥ TOPHBIX MOPOI.

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

CocTtaBieHue ypaBHEHUN peaKIMid B3aMMOICHCTBUS KUCIIOT ¢ MeTaJUlaMu. Perenue 3anau
Ha U30BITOK U HEIOCTATOK.

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

Teopus crpoeHus opranndeckux coennHeHnd A. M. bytieposa. IIpeanocbuiku co3nanus

Teopun cTpoeHus. OCHOBHBIE IIOJIOKEHUsI TeopuH cTpoeHust A. M. byrnepoBa. Xumnueckoe
CTpOCHHE W CBOWCTBa opraHudeckux BemiecTB. [lomstue 00 wm3omepunu. CrocoObl OTOOpaXKEHHS
CTpoeHHusi MOJeKyilbl (dopmynbl, mozaenu). 3HadeHue Teopun A. M. BytiepoBa ans pa3BUTHA
OpPraHUYECKON XUMHUU U XUMHUYECKUX IIPOrHO30B.

Crpoenue aToMa yriepoja. DIEeKTPOHHOE 00JIaKO U OpOuTallb, s- U p-OpOUTaIu. DIIEKTPOHHbIE
U 3JIEKTPOHHO-Tpaduueckre (GopMylibl aToMa yriepoja B OCHOBHOM W BO30YXIEHHOM COCTOSHUSIX.
KoBasieHTHas XumMHuueckas CBsi3b U ee KiIaccupuKaius no cnocoly nepekpelBaHus opouTaien (- u m-
cBsa3u). [lonstue ruOpunuszanmu. Paznuunble TUnbl ruOpuausanuu U (Gopma aTOMHBIX OpOuTaseH,
B3aMMHOE OTTAJIKMBaHKWE THOPUAHBIX OpOUTaAIEel U UX PACHOJI0KEHNE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHUMYMOM 3Hepruu. ['eoMeTpusi MoJIeKy1 BEleCTB, 00pa30BaHHBIX aTOMaMHU yIJIepo/ia B pa3IndHbIX
COCTOSIHUSIX THOPUIU3ALNH.

Knaccudukanus opranuueckux coeauHeHui. Knaccudukanus opraHMYecKHUX BEIECTB B
3aBHCUMOCTH OT CTpOeHMs yriaepojHol nenu. Ilonstue QyHkimoHansHoM rpynmsl. Kinaccudukarms
OpPraHMYECKUX BEIECTB MO TUIY (DYHKIMOHAIBHOM TPYIIIHL.

OCHOBBI HOMEHKJIATypbl OPraHMYECKHX BELIECTB. TpHUBHAlbHbIE Ha3BaHMs. PannoHanbHas
HOMEHK/IaTypa Kak mnpenuiecrBeHHuIa HomeHkIatypsl [UPAC. Homenknarypa IUPAC: nmpuHumms
0o0pa3oBaHMs Ha3BaHWUM, CTApPUIMHCTBO (YHKIMOHAJIBHBIX TPYII, UX 00O3HadeHHEe B MpeduKcax H
cypdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Knaccugukanus peakuuii B OpraHMYecKOd XHMMHHU: TUAPUPOBAHHWE W JIETMIPUPOBAHUE,
raJIoreHUPOBAHNE W JETaJOreHUpOBaHHE, THApaTalus W JIerujparanus, T'MIpOoraJoreHUpOBaHUE U
JETUIPOTaIOTEHUPOBAHUE, OJIMMEpHU3allUs M TOJMKOHJCHCAlUs, neperpynmnupoBka. OcobeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN B OPraHUYECKON XUMUH.

JleMoOHCTpPaLun

Kounexkumn opraHn4eckux BelIeCTB (B TOM YHCJE JEKapCTBEHHBIX IMpEnapaToB, Kpacuteneil),
MaTepHaJioB (TMPUPOIHBIX M CHHTETHYECKUX KAydyKOB, TUIACTMACC W BOJIOKOH) W M3IENUN W3 HUX
(HUTEH, TKaHEeH, OTEIOUHBIX MAaTEPUAJIOB).

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

IIpakTuyeckoe 3ansitue Ne 9
H3roroBieHue mapocTepKHEBBIX 1 00bEMHBIX MOJIEKYJI OpraHUYECKUX BEIIECTB.
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Tema 2.2 IlpeaesibHbIE YIJ1€BOAOPOIbI
TpeboBanus k pesynbraram ocBoenus: [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 JPYruxX ajkaHoB. ['omonoruueckuilt psjg u
nzomepust napapuHoB. HopmanabHOe U pa3BETBIEHHOE CTpOeHHE yrieponHoil nenu. Homenkiatypa
QIKAHOB U AIKWJIBHBIX 3aMecTuTeliel. GU3nuecKue CBOMCTBA alKaHOB. AJIKaHbI B IPUPOJIE.

XuMHYECKUe CBOMCTBA alikaHOB. ['amorenupoBanue (padotel H. H. CemMeHnoBa), HUTpOBaHUE 110
KonoBanoBy. MexaHu3m peakuuu XJIOPUPOBAHUS ajlKaHOB. Peakiuu aeruipupoBaHusi, TOpPEHUS,
KaTAJIMNTUYECKOr0 OKUCJIEHUS alKaHOB. KpEeKUHI alKkaHOB, pa3IMYHbIE BU/IbI KDEKUHI A, IPUMEHEHUE B
npombiluieHHOCTH. [Tposin3 1 KOHBEpPCHUsl METaHa, N30MEPU3alIMsl AJIKAaHOB.

Ob6uactu npuMeHeHus allkaHoB. [I[poMblIlIeHHbBIE CITOCOOBI MOJTYUYEHHUs AIKAHOB: MOJIy4YeHUE U3
MPUPOJHBIX UCTOYHUKOB, KPEKHHT TapadUHOB, MOJTYYCHUE CHHTCTHUYECKOTO OCH3MHA, Ta3u(UKaIUs
YT, TUAPUpOBaHKe ankaHoB. JlabopaTtopHble crocoObl MOJy4YeHHs] ajKaHOB: cuHTEe3 Bropia,
JeKapOOKCHIIMPOBAHUE, THIPOJIN3 KapOua aTrOMHHUS.

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 NPeaEIbHBIX YTIIEBOIOPOAOB.

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
STWIEHA U ajJKeHOB. ['omonormyeckuil psin u obmas ¢gopmyna ankeHoB. M3omepus 3THUIECHOBBIX
YIJIEBOJIOPOIOB: MEXKKIIACCOBAs!, YIIEPOAHOIO CKEJIETa, MOJIO0KEHUS KPATHOM CBA3H, FEOMETPUUECKA.
Oco0eHHOCTH HOMEHKJIATyphl ATHJICHOBBIX YIJIEBOJOPOOB, HAa3BaHUS BaXHEUIINX paJUKaJIOB.
dusnuecKre CBOMCTBA AJIKEHOB.

XUMHYECKHUE CBOMCTBA aJIKEHOB. DJIEKTPOPHIbHBIN XapaKTep peaklnii, CKIIOHHOCTh K peaKIHsIM
IIPUCOEAVHEHNS, OKMCIEHUs, mnonuMepusanuu. IIpaBuno MapKoBHMKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHME. Peakiuu rajaoreHHMpoBaHUs, TUAPOTATOTCHUPOBAHUS, TUApPATAIUM, THAPUPOBAHUS.
[TonsaTtue o peakuusx noaumepusanuu. ['opeHre aakeHoB. Peakium okMCIEHUS B MATKUX U KECTKHX
ycinoBusix. Peakuust Barnepa u ee 3HaueHuwe ayii OOHApYKEHMsI HENpPENENbHBIX YIJIEBOJIOPOAOB,
MIOJIyYEHUS TIIMKOJIEH.

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

Peakiun nerupupoBaHus U KpeKHHIa ajlkeHoB. JJabopaTopHbIe crtocoObl MOTyueHHs! aJKEHOB.

Ankamuensl. [loHstne u KkiaccupuKanus JAUEHOBBIX YIJIEBOJOPOJOB IO B3aHMHOMY
PacroJIOKEHUIO KPAaTHBIX CBs3€ll B Monekyne. Ilonsatue o m- anexTpoHHOM cucreMe. HomeHnknarypa
JMEHOBBIX YII1€BOA0POA0B. OCOOEHHOCTH XUMUYECKUX CBOMCTB COMPS)KEHHBIX TUEHOB KaK CJIe/ICTBHE
UX DJEKTpoHHOro crpoeHus. Ilomumepusanuss gueHoB. CrnocoObl TMONyYEHUS  JUEHOBBIX
yrieBoopooB: padotsl C. B. JleGenena, neruipupoBaHue aikKaHOB.

[TonmuaTHIIEH, NONMIPONMIIEH, WX TPUMEHEHHE MW cBoWcTBa. Kayduyku HaTypalbHbBI H
cunternyeckue. Comnonumepsl (OyTaIueHCTUPOIbHBIM Kayuyk). BynkaHuzanus kaydyka, pe3uHa U
H00HMT.

JleMoHCTpanun
Mopenn MOEKyJI CTPYKTYPHBIX M POCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U AJIKAJMEHOB.
Komnexnus «Kaydyk u pe3unay.
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O3zHakomiieHHe ¢ 00pa3laMu MOJUATUIICHA U MTOJIUIIPOIIUIICHA.

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

['omMonoruyeckuii psif anKUHOB. DJIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOCHHME alETUIICHA U
Apyrux ajakuHoB. I'omosornyeckuil psa u odmas ¢popmyna aakuHoB. HoMeHKIaTypa aneTuaeHOBbIX
yIIeBOAOPOAOB. M30MepHs MEKKIIACCOBasi, YTIIEPOIHOTO CKENIETa, IOJIOKEHHS KPAaTHO! CBSI3H.

XUMHUYECKUE CBOICTBAa U NMpUMEHEHHE alNKMHOB. OCOOEHHOCTH pEaKLUMi MPUCOEAMHEHUS I10
TPOMHOM yriepoa-yriaepoaHoi csasu. Peakuusa Kydeposa. [IpaBuiio MapkoBHUKOBA IPUMEHUTEIIBHO K
anerwieHam. [loaBHKHOCTh aToMa BOJOpoJa (KMCIOTHBIE CBOMCTBA aJIKMHOB). OKHCIEHHUE AJIKMHOB.
Peakuus 3enunckoro. [IpuMeHeHne aneTuiIeHoBbIX yriaeBoaopoaos. [lonnBuHunanerar.

[Tony4yenune ankunoB. [lomyyeHue aneTninena NMPOIM30M METaHa U KapOUIHBIM METO/IOM.

JleMoHCcTpanyuu

Mozenu MoeKyIbl aeTHiIeHa U APYruX alKUHOB.

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

I'omonoruyecknii psx apeHOB. beH3041 Kak NpeACcTaBUTEb apeHOB. Pa3BuTue npeacTaBieHui o
crpoeHuu OeH3osia. CoBpeMEHHbIE MPEJICTaBIECHUS 00 3JIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOEHHUH
oensona. OOpa3oBaHUE APOMATHYECKOW T-CUCTEMBI. ['OMoJiorn OCeH30J1a, X HOMEHKJIATypa, o0Iias
¢dopmyna. HomenkiaTypa A JU3aMELICHHbIX IPOU3BOAHBIX O€H30jJ1a: OpTO-, MeTa-, Mapa-
pacnosioxkenue 3amecturesieid. Pu3n4ecKue CBOMCTBA apEHOB.

XumHueckue CcBOMCTBa apeHoB. [lpuMepbl peakuuil 3JIeKTPOQHUIBLHOIO  3aMElleHUs:
aJIOT€HUPOBAHMUSI, AIKWINPOBAHUS (xaTanm3aTopbl Opunens—Kpadrca), HUTpPOBaHUS,
cynb(upoBanus. Peakumum TruIpUpOBaHUS M IPUCOECIUHEHHUs Xjopa K Oenzony. OcobeHHOCTH
XUMHAYECKHX CBOMCTB TOMOJIOTOB OeH3011a. B3anMHoe BiMsiHUE aTOMOB Ha ITPUMEPE TOMOJIOTOB aPEHOB.
OpueHTanus B peakiusx 3JekTpopuibHoro 3amemenus. Opuenrtants! I u Il poga.

[Tpumenenue u noayyeHue apeHoB. [IprpoaHbIe HCTOUHUKHN apOMaTUYECKUX YIJIEBOJAOPOIOB.

Apomaru3anus aJJKaHOB U IIUKJIOAIKAHOB. AJKHIIMpOBaHHE OEH301a.

JleMoHCTpan U

[TapocTepxHEBBIE 1 00BEMHBIE MOIEITH MOJIEKYJT O€H30J1a M €T0 TOMOJIOTOB. Pa3ienenue cmecu
0€H30J1-BOJIa C TOMOIIBIO JIETUTETbHON BOPOHKH.

PactBopsromias cnocoOHOCTh O€H30I1a (IKCTPAKITUS OPTaHUYECKUX U HEOPTaHUYECKHUX BEIEeCTB
OEH30JI0M U3 BOJHOIO pacTBOpa #oda, KpacuTeneW; pacTBOpeHue B OEH30J€ BEILECTB,
TPYJHOPACTBOPUMBIX B BOJI€ (CEepbl, OEH30MHOMN KUCIIOTHI).

OtHomenue GeH3oma K OpOMHOM BOJie, PacTBOPY NEpMaHTaHaTa KajHsl.

Tema 2.6 IlpupoaHbie HCTOYHMKH YIJICEBOJOPOI0B
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Hedpts. Haxoxnenune B  mpupoge, coctaB M (uU3MYeCKHe  CBOMCTBA  HedTH.
TorumBHO3HEpreTuyeckoe 3HaueHue HegTH. [IpombinuieHHas nepepaboTka HedTH. PexTudukarms
He(TH, OCHOBHbIE (pakUMU €€ pasleleHus, HX HCIoib30oBaHue. Bropuunas mnepepaboTka
HepTenpoaykroB.  Kpekunr  HedTenpoaykroB.  Pucdopmunr  HedtenponykroB.  KauecTBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

[TpupoausIil U mOMyTHBIN HEPTSIHOH ra3sl. CpaBHEHHE COCTaBa IPUPOTHOTO U OMTYTHOTO Ta30B,
UX MPAKTUYECKOE UCIIOIB30BaHUE.

KameHHbI yrois. OCHOBHBIE HaIlpaBJIEHHs HCIIOJIb30BaHMUA KaMmMeHHoOro yrisl. KokcoBanue
KAMEHHOTO YIUIA, BaXXHEHIIME MPOAYKTHl JTOr0 Ipolecca: KOKC, KaMEHHOYTOJIbHAas CMOJIa,
HajzcMobHast Boga. CoequHeH s, BbIIesieMble U3 KAMEHHOYTOJIbHOM cMoubl. [IpoiyKThl, moay4yaemsble
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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 ocBoenus: [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 cniupToB MO THUILY YIJIEBOAOPOIHOTO
pajMKaia, YMcily TUAPOKCUIBHBIX TPYII M TUIIy aroma Yriepoja, CBA3aHHOIO C THIPOKCHUILHOU
IpyNIon. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME I'MIPOKCHIBHONM Ipynibl. BnusHue ctpoeHus
CIUPTOB Ha UX (PU3NYECKHE CBOWCTBA. MEXMOJIEKYIsIpHAs BOAOPOHAs CBA3b. ['oMosiornueckuit ps
IpeJesbHBIX OJHOATOMHBIX CIIMPTOB. M30MepHst 1 HOMEHKIIaTypa alKaHOJIOB, UX 001mas Gopmyia.

XVMHYECKUE CBOWMCTBA aJKaHOJIOB. PeaknmoHHas CIOCOOHOCTh MpPENENbHBIX OAHOATOMHBIX
cnupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHUX M HEOPraHMYECKHUX COCAUHEHMH,
conepkammx OH-rpymmy: KUCIIOT, OCHOBaHMH, aM(POTEPHBIX COSTUHEHHH (BOBI, CIUPTOB). Peakmuu,
MIOATBEPKIAIOIIUE KHUCIOTHBIE CBOWMCTBA CHUPTOB. Peakuuy 3aMelleHus TUAPOKCUIBHOM IPYIIIbI.
MexMoneKysipHas JeTuApaTanus CIUPTOB, YCIOBUSA 00pa30BaHus MPOCTHIX 3GUpoB. C1oKHBIE d(HUPHI
HEOPraHMYeCKUX M OPraHMYeCKUX KHCIIOT, peakuuu sTepuduranuu. OKUCIEHHE U OKHUCIUTEIbHOE
JETUPUPOBAHUE CIIUPTOB.

Crioco0b! mosryyeHHst COMpPTOB. [ UApoaN3 rajoreHaakaHoB. I napaTanus aJkeHOB, YCIOBUS €€
npoBejeHus. BoccraHoBieHrne KapOOHMIIBHBIX COEIMHEHUM.

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 HOMEHKIIATypa NPEACTaBUTEIEN IBYX- U TPEXaTOMHBIX
cnupTtoB. OCOOEHHOCTM XUMHYECKMX CBOICTB MHOTOATOMHBIX CHUPTOB, HUX KadeCTBEHHOE
obHapyxkeHue. OTAenbHbIE IMPEICTABUTENN: STUICHIVIMKONb, MJIMLIEPUH, CHOCOOBl HMX IOJy4eHUs,
MIPaKTUYECKOE IPUMEHEHHE.

@®eHosl.  DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTpoeHue (QeHosna. B3aumHoe BiusHHE
apoMaTHYECKOI0 KOJIbLIa U THJIPOKCUIILHOM IPYIIIBI.

Xumuueckue cBoiicTBa (eHoda Kak (DYHKIMS €ro XMMHUYECKOro CTpoeHus. bpommpopanue
(deHona (kauecTBEHHas peaklus), HUTPOBaHUE (IMMKPUHOBAs KHUCIIOTA, €€ CBOMCTBA U NPUMEHEHHE).
OO0pa3oBaHue OKpaleHHbIX KOMIUIEKCoB ¢ HoHOM Fe3+. Ilpumenenue gpenomna.

JleMoHCTpanun

Mozenu MoKy CIUPTOB U (PEHOJIOB.

PacTBOpHMOCTh B BOJIE aJKaHOJOB, STHJICHTJMKOJS, TIUIEpUHa, (QeHona. B3aumopelcTBue
(heHoma ¢ pacTBOPOM IIETIOUH.

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

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

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

['omonoruyeckue psiibl albIeruioB U KeToHOB. [loHsATHE O KapOOHUIBHBIX COEIUHEHUSX.
DNEKTPOHHOE CTPOSHUE KapOOHWILHOU TpymIibl. M3oMepuss 1 HOMEHKIIATypa aibJCTHI0B U KETOHOB.
dusnyeckre CBOMCTBA KapOOHMIIBHBIX COCTMHECHUM.

XUMHYECKUE CBOMCTBA albJCTUI0B M KETOHOB. PeaknnoHHas CroCOOHOCTh KapOOHMIIBHBIX
coequHeHN. Peakuuy OKHCIIEHUS allbJeTU0B, KaYECTBEHHbIC PEaKLUU Ha ajbJACTHAHYIO TPYIIILY.
Peakuuu nonmkonaeHcanuu: oopazoBanue GPeHon0(GOpMaTbICTHIHBIX CMOT.

[IpumeHeHue U nony4eHre KapOOHWIBHBIX coelnHeHui. [IpuMeHeHne anbaeruoB U KETOHOB B
OBITY ¥ IPOMBIIIJICHHOCTU. AJIbJICTUBI U KETOHBI B Tpupo e (3pupHbIe Macia, pepomonsl). [lomyuenue
KapOOHUJIbHBIX ~ COCIMHEHUN  OKHCIEHHEM CIHPTOB, THApaTallMeld  aJKUHOB, OKHUCJIEHHEM
yraeBoaopoaoB. OTAeNbHBIC TPEICTABUTENH abJACTHIOB U KETOHOB.

JleMoHCTpanuu
KadecTBeHHbIE peakMK Ha albAETHIHYIO IPYIIITY.

Tema 2.9 Kap0oHOBbBI€ KHCJIOTHI U UX IPOU3BOJHbIE
TpeboBanwmst k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

['omonoruyeckuii psia  TpEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [loHstHe o
KapOOHOBBIX KHCJIOTaX M WX KiacCHUUKaiusa. ['OMONIOTHYECKUN Pl MPEACIbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCIIOT, UX HOMEHKJIATypa U U30MEpHsL.

XuMHYecKue CBOICTBA KapOOHOBBIX KUCIIOT. Peakiuu, MuTroCTpUpyIOue KUCIOTHBIE CBOMCTBA
U WX CpPaBHEHHE CO CBOWCTBAMH HEOPTaHMYECKHX KHUCIOT. Peaknmu stepudukanu. AHTHIPHIIBI
KapOOHOBBIX KUCJIOT, UX MOJyYeHHE U TPUMEHEHHE.

Crioco0slI mosry4eHust KapOOHOBBIX KUCIOT. OTebHBIC IPEICTABUTENN U HX 3HadeHHe. O0mue
CHOCOOBI TIONyYEHUs: OKUCIICHUE aJKaHOB, alIKEHOB, IIEPBUYHBIX CIUPTOB, allbJETUI0B. Baxknelinme
MPEACTaBUTENN KapOOHOBBIX KUCIIOT, UX OMOJIOTHYECKasi poJib, CBOMCTBA U MPUMEHEHUE MYPaBbUHOM,
YKCYCHOW, aJJbMUTUHOBOM M CTEAPMHOBOM; aKpPWJIOBOW M METAKPUJIOBOW; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBOI; 1IaBEIEBOI; OCEH30MHON KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHEe M HOMEHKJIATypa CIOXKHBIX 3(QupoB. CrocoObl MOTyYEHHUS
CIIOXKHBIX 3QupoB. OOpaTUMOCTh peakuuu ITepupuKanud U (aKTOphl, BIUSIOUIME HA CMELIECHUE
paBHOBecus. OOpa3oBaHHE CIOXKHBIX TONUAPHUPOB. JlaBcaH Kak NpeACTaBUTENh CHUHTETUYECKHX
BOJIOKOH. XMMHUYECKHE CBONCTBA U IPUMEHEHHUE CIOKHBIX d(DUPOB.

Kupsl kak cioxubie 3pupsl raurnepruHa. KapooHOBBIE KHCIOTHI, BXOJSIINE B COCTAB JKUPOB.
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: B3auMOIeiCTBHE KapOOHOBBIX
KHUCJIOT C METAJJIAMH, OCHOBHBIMU OKCHJIAMH, OCHOBAaHUSMH, COJISIMH; IIEJIOYHON THUAPOIIU3 CIOKHBIX
3¢upoB. XUMUYECKHE CBOMCTBA COJe KapOOHOBBIX KHCIOT: THAPOIU3, PEaKIMU WOHHOTO OOMEHa.
Mpbina, CyIHOCTh MOIOIIETO AeicTBHSA. OTHOIIEHUE MbLIA K dKECTKON Bojae. CMHTETUYECKHE MOIOIIHNE
cpeactBa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEJOCTATKH.

JleMoHCTpanun

KOJ’IJ’IGKHI/IS[ CHUHTCTHUYCCKUX BOJIOKOH.

3HaKOMCTBO C (PU3MYECKUMH CBOMCTBaMH BaKHEHIIMX KapOOHOBBIX KHCIOT. OTHOILIEHHE
Pa3IMYHBIX KApOOHOBBIX KUCIIOT K BOJIE.

CpaBHenue pH BoAHBIX paCTBOPOB YKCYCHOM U COJISTHOW KMCJIOT OJIMHAKOBOM MOJISIPHOCTH.

IIpakTyeckoe 3ansaTue Ne 13
TpeboBanus k pesynbratam 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 ocBoenust: [11-116, OK 1,0K 4, OK 5, OK 6

[Tonsatue 00 yrneBomax. Kiaccudukamms yriaeBogoB. MOHO-, AuM- W TOJMCAXapUbI,
MPEACTABUTENM KaXJAO0W IPYIIIbI yIJIeBOAOB. brosornueckas posib yrieBol0B, UX 3HAYEHUE B KU3HU
YeJI0BEeKa U 00IIeCTBa.

Monocaxapuabl. CTpoeHue U onTu4eckas u3oMepusi MoHocaxapuaoB. Ux knaccuduxamnus no
YHCITy aTOMOB yIJIepoJia ¥ IpUpoae KapOOHUILHOM TPYTIIIHI.

['roko03a, cTpoeHue ee MOJIEKYIbl U hu3ndeckue cBorcTBa. Tayromepus. XUMHUYECKHE CBOMCTBA
TJIFOKO3BI: PEAKIUHU 10 aIbJICTHIHON IrpymIe («cepeOpsiHOro 3epKaiay, OKUCICHHUE a30THOW KUCIOTOM,
ruapupoBanue). Peakuuu TIOKO3bI KaKk MHOTOAQTOMHOIO CHHMPTAa: B3aUMOJACWCTBHUE TIIFOKO3BI C
runpokcunoM menu (II) mpu komMHaATHOM TemmepaType M HarpeBaHWU. PaznuuHble TUIBI OpOXKEHUS
(ciupToBOe, MosIouHOKHCII0€). ['MIoko3a B mpupoze. buonornyeckass pojab U NMPUMEHEHHE TIIOKO3bI.
@pyKTO3a KaK U30Mep IoKo3bl. CpaBHEHHE CTPOECHUS MOJIEKYJIbl U XUMUYECKUX CBOMCTB ITFOKO3bI U
bpykTo3bl. DpyKTO3a B MPUPOJIE U €€ OUOIOTUYECKAS POJIb.

[Terto3sl. Pubo3a u nezokcuprdo3a Kak mpeacTaBUTENH aabaoneHTo3. CTpoeHre MOJICKYII.

Crpoenue nucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA caxapo3bl. JIakTo3a 1 ManbTO3a Kak
M30MEPBI Caxapo3bl.

Ob6mee ctpoenue nonucaxapuaoB. CTpoeHHE MOJIEKYJIbl Kpaxmasia, aMUiao3a U aMUJIONIEKTHH.
dusnuecKkue CBOMCTBA Kpaxmaja, €ro HaxXxOXJICHHE B MPHUpPOJAE U Ouosiorndeckas poib. [ TuKoreH.
Xumnueckue cBoricTBa Kpaxmana. CTpoeHHE 3JIEMEHTAPHOTO 3BEHA LIeJUII0J03bl. BiausiHue crpoeHus
MOJIMMEPHON 1IeTU Ha (PU3WYECKHE M XMMHUYECKHE CBOMCTBA IEJUIIOJIO3bL. [ MAPOJIN3 IEIUII0IO3HI,
o0Opa3oBaHHE CIOKHBIX 3(UPOB C HEOPraHMYECKUMH M OpraHudeckumu Kuciotamu. [lonstue o0
MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM MIENKe, BUCKO3e. HaxoxkeHne B mpupoae u OHoIormyeckast
poJib LeJUT0103bl. CpaBHEHUE CBOMCTB KpaxMala U LEJUTH0JI03BL.

JleMoHCTpanuu
OO0pa3siibl YIIIeBOIOB U U3JIETTUHN U3 HUX.
3HaKOMCTBO ¢ oOpa3iamMu nonaucaxapuaoB. Kosiekuns BOJIOKOH.

IIpakT4eckoe 3ansaTue Ne 14
TpeboBanus k pe3ynbraram ocBoenus: [11-I16, OK 1, OK 4, OK 5, OK 6

N3ydyeHne XuMHYECKUX CBOKCTB YTJIEBOJIOB.

-OTHoIIeHHe pacTBOPOB caxapo3bl U ManbTo3bl K Cu(OH)2 npu HarpeBanuu. O3HaKOMIICHHE C
(bu3MYeCKUMHU CBOMCTBAMM Kpaxmalia U IeJUTF0I03bI.

-O6HapyXeHHe KpaxMmajla C IMOMOIIBI0 KadeCTBEHHOW peakiuu B Mejae, xjiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHX, KpYyIax.

-Peakuus «cepeOpsiHOTO 3epkaiay IUIOKO3bl. B3aumoseicTBre IioK03bI ¢ THAPOKCUAOM MeIn
(IT) mpu pa3nu4HBIX TeMIlepaTypax.

-JleiicTBue aMMHayHOIO pacTBOpa OKcuaa cepebpa Ha caxapo3y. OOHapyX eHHE JaKTO3bl B
Mosoke. [leficTBre ioa Ha Kpaxman. HaOyxaHue 1memiroao36l 1 KpaxMaiia B BOJIE.

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

Knaccudpukanus u uzomepuss amuHoB. [lonste 00 ammnax. IlepBuuHbIe, BTOpUYHBIC U
TpeTudyHble amMuHbl. Kiaccudukanusi aMHHOB MO THITY YIJICBOJOPOJHOTO paauKaia W YHCITY
aMUHOTPYII B MoJieKyne. ['oMoiorudeckue psiabl MpeneiabHbIX amupaTHUYeCKUX U apOMaTHUYECKHUX
aMHUHOB, U30MEPHS 1 HOMEHKJIATypa.

AnnMHOBBIE KpacuTenu. [IoHSITHE 0 CHHTETHYECKHX BOJIOKHAX. [lommaMupl M MoTuaMuIHbIC
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CUHTETUYECKHE BOJIOKHA.

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

AMuHOKuCHOTHL. [loHATHE 00 aMHUHOKHCIIOTaX, WX Kiaccupukauus u crpoeHue. OnTudeckas
n3oMepusl O-aMUHOKHCIOT. HomeHkiiarypa aMHUHOKHCIOT. [IBOWCTBEHHOCTh KHCIOTHO-OCHOBHBIX
CBOMCTB aMUHOKHUCIIOT U €€ npuuuHbl. [lentuaHas cBa3b. CHUHTETUYECKHE BOJIOKHA: KalpPOH, SHAHT.
Knaccudukanus Bonokos. [Tonydenne aMMHOKUCIIOT, UX TPUMEHEHHE U OMOJIOTHYECcKast (PYHKITUS.

benku. benku kak npupoHbie noauMepsl. [lepBryHast, BTopuyHas, TPETUYHAS U Y€TBEPTUYHAS
CTPYKTYpbI 0eKoB. OUOpMILISpHBIC U TI00YIApHBIE OeNKi. XUMHUECKUE CBOWCTBA OEIIKOB: TOPEHUE,
JeHaTypalus, THAPOIU3, KauyeCTBeHHbIE (LIBETHbIE) peakuuu. buonoruueckue QyHKIUU OENKOB, HX
3HavyeHue. benku kak kommoHeHT nuiy. [Ipo6iiema G6eKOBOro ro0AaHus U IyTH €€ PeIICHHS.

HyxnennoBble kucnotsl. HykiienHOBbIE KUCITIOTHI KaK MPUPOIHbIE ToMepbl. Hykneotnabl, nx
ctpoenue, npumepbl. AT® u AJID, nx B3auMOIpeBpalleHHUE U POJb ITOr0 MpOoIecca B IPHUPOJIE.
[Tonstue JIHK u PHK. Ctpoenne JIHK, ee nepBuyHas u BropuuHas CTpykTypa. buocunres Genka B
KHUBOH KiIeTKe. | eHHast MHKeHepusi 1 OnoTexHoorus. TpancreHHsle pOpPMbI paCTeHUI U KUBOTHBIX.

JemoHcTpanuun

OxpamvBaHyie TKaHEW aHWIMHOBBIMH KPAaCUTEISIMH.

Ob6napyxeHre (yHKIIMOHATBHBIX IPYII B MOJIEKYJIaX aMUHOKUCIIOT. HelTpanu3anus menoun
AMUHOKHCIIOTOM.

Helitpanu3auust KUCIOTBI aMUHOKUCIOTOW. Mopenu MOJEKysl BaKHEHIIMX TIeTEepPOLMKIIOB.
Kosekuuys rerepounkiImieckux coeqnHeHni. JleicTBue pacTBopa NMpUIMHA HA UHAUKATOP.

Mopens wmonekynsl JIHK, nemoHcTpauusi mnpuHUOMIIA KOMIJIEMEHTAPHOCTH A30TUCTHIX
OCHOBaHMH.

OO0pa3iupl NPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX (POPM PACTEHUI U KUBOTHBIX.

JlexapcTBa 1 mpenaparsl, H3roTOBJIEHHbBIE METO/IaMU T€HHON MH)KEHEPUH U OMOTEXHOJIOTHH.

PactBopenue 6enkoB B Bojie U uX Koarynsuusa. OOHapyxeHHue Oesika B KypUHOM sIiIIe U MOJIOKE.
Henatypanus Oenka. [{BeTHble peakiiuu O€IKoB.

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

®epmenTtsl. [TonsTre o hepmeHTax Kak 0 OMOJIOrMYECKHX KaTanau3aropax OelnKoBO MpUPOIbI.
0COOEHHOCTH CTPOEHHS U CBOICTB B CPAaBHEHUU C HEOpraHM4YeCKUMHU KaTanuzaropamu. Kinaccuduxanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHHUS M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh M 3((HEKTUBHOCTb.
3aBUCUMOCTb AKTUBHOCTH ()EPMEHTOB OT TeMIiiepaTypsl U pH cpenbl. 3HaueHue pepmMeHTOB B OHM0JIOTHH
Y IPUMEHEHUE B IIPOMBILUIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx kiaccudukanus u o6ozHauenue. Hopma norpebienus
BUTaMMHOB. BosopactBopumseie (Ha nmpumepe BuramuHoB C, rpynnsl B u P) u sxupopactBopumsbie (Ha
npumepe ButamMuHOB A, D u E). ABUTaMHHO3BI, TUMEPBUTAMUHO3BI W THUIIOBUTAMUHO3BI, HUX
npoUIIaKTUKA.

I'opmonsl. TloHATHEe O ropMoHax Kak OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAX, BBIMOJHSIOLINX
SHJIOKPUHHYIO PETYJISAIMIO )KU3HEAEATEIbHOCTH opranu3mMoB. Kimaccudukaryst ropMOHOB:

CTEpOM/Ibl, TPOU3BOIHBIE AMUHOKHCIIOT, MOJMIENTUIHbIE U OeTKOBbIe TOPMOHBL. OTneIbHbIE
IIPEICTaBUTENN: ICTPATUOI, TECTOCTEPOH, UHCYJIMH, aJpEHAJIMH.

JleMoHCTpanun
OO6pa3iupl BUTaMUHHBIX NTpenapaToB. [lonuBUTaMUHBIL.
Wnmoctpanuu ¢otorpaduii KUBOTHBIX € pa3IMYHBIMU (OPMAMU aBUTAMHUHO30B.

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

XuMusg u IIPONU3BOACTBO. XnMuueckas MPOMBINIJICHHOCTE U XUMHUYCCKUE TCXHOJOIUH. CBIpI)e
JIIs1 XUMHYECKOH MMPOMBIIIJICHHOCTH. Bona B XHMHYECKOH IMPOMBIIIJICHHOCTH. 3HepFI/I$I JJIA
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XMMHYECKOT0 TPOU3BOACTBA. HayuHble MPUHIIMIIBI XUMHYECKOTO MTPOU3BOICTBA. 3AIUTA OKPYKAIOIICH
cpenbl M OXpaHa TpyAa NOpPU XUMHUYECKOM Mpou3BojcTBE. OCHOBHBIE CTaAUU XUMHUUYECKOIO
npou3BojcTBa. CpaBHEHUE TPOU3BOJICTBA aMMHAaKa M METAHOJIA.

XuMUs B CEIIbCKOM XO03IMCTBE. XMMHU3ALHUS CEIIbCKOTO X0351CTBA U €€ HamnpaBieHus. Pactenus
M TI0YBa, MOYBEHHBIN TMOTJIOMAIOMNA KOMIUICKC. YI0OpeHUus M WX KiacCU(pUKaAIUsi. XHUMHUUYECKHE
CpeJICTBa 3alUThI pacTeHuil. OTpUIIaTeIbHbBIE TOCIEICTBUS TPUMEHEHHUS MECTUIINI0B U O0ph0a C HUMH.
Xumu3anus >KHBOTHOBOJICTBA.

XuMus U 3KoJorusi. XUMUYECKOE 3arpsi3HEHUE OKpyKaromieil cpenbl. Oxpana rujnpochepst ot
XUMHUYECKOTO 3arps3HeHus. OxpaHa MOYBBI OT XMMHUYECKOTro 3arpsizHeHus. OxpaHa armocdepbl OT
XUMHYECKOTO0 3arpsi3HeHus. OxpaHa (iaopsl U payHbl OT XUMHYECKOTO 3arpsi3sHeHUs. bruoTexHnonorus u
TE€HHAasl MHKEHEPHUS.

XuUMUs ¥ IOBCETHEBHAS KU3Hb YesloBeKa. JlomamHsas anTteka. Morolye 1 YUCTAIME CPeICTBa.
CpencrtBa 60pb0BI ¢ OBITOBBIMH HaceKOMBIMU. CpeJcTBa JTMYHOW THMTHEHBI M KOCMETHUKH. XUMHS H
nuia. MapKupoBKHU yITaKOBOK MUIIEBBIX U TUTUEHUYECKUX ITPOYKTOB M YMEHUE UX UUTATh. DKOJIOTHUS
JKUINIIA. XUMHUS U TeHETHKA YEJI0BEKa.

4.2 O0beM yueOHOro npeaMera 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:
1 cemecTp — OIIEeHKa 3a ceMecTp; 2 ceMecTp — Jugghepenyuposanmulii 3a4ém

5. TEMbI HHAUBUAYAJIBHBIX ITIPOEKTOB *%**

Posnb moanMepoB B COBpEMEHHOM aBTOMOOMIIECTPOCHUH.

Amnanu3z npo0 Bobl B pa3InyHbIX pailoHax ropoja Kemeposo.

Bnusinue aBTOMOOMIIBHOrO TpaHCIIOPTa Ha HKOJIOTHUIO TOpPO/Ia.

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

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

N3ydeHnue coctaBa SHEPreTHYECKUX HATUTKOB U UX BJIMSHUSA HA OPraHU3M UYeJIOBeKa.
HccnenoBanue pu3nyeckux criocoOOB OUYMCTKH BOJIBI B IOMAIIHUX YCIOBUSAX

UccnenoBanmne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLJIa, IAMITYHEH U CTHPATbHBIX IIOPOLIKOB.
HccnenoBanue ®eCTKOCTH BOJIBI U CIIOCOOOB €€ CHUKEHUSI.

10. UccnenoBanue GpU3NKO-XMMHUYECKUX CBOMCTB MOJIOKA Pa3HbIX MPOU3BOIAUTENCH.

11. Yox B mpoyKTax IUTaHHUA ¥ BIMSHHE €I0 HA OPraHH3M YelOBEKa.

12. OnpeneneHne KkadyecTBa Mea.

13. Koppo3ust MeTaiiiioB aBTOMOOMIIEH U CIIOCOOBI €€ TPeaypexkIeHHs.

14. Onpenenenue npuMecel B BOJOTIPOBOIHOM BOIE.

15. BnusiHve ra3upoBaHHbBIX HAIUTKOB HA OPTaHU3M YEJIOBEKA.

16. VccnenoBanue pas3inyHBIX COPTOB 4as M UX (PU3UOJOTHYECKOE BO3JCHCTBHE HAa OpPraHu3M
YeJI0BEKa.

Nk w =

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.

Kucnortnele ocagku: Ux npupoja v mocaeACTBUSL.

Brnusinue metoa 3amMopakuBaHus HA KQUeCTBO MPOIYKTOB MMUTAHUSI.
BrusiHue nedunmra XUMHYECKUX 3JIEMEHTOB Ha 3JJOPOBBE M BHEITHOCTD YEIIOBEKA.
AHanu3 cHera JJisl OLIeHKH aTMoc(epHOro Bo3ayxa roponaa Kemeposo.
VYr1eBo10pOIHOE TOIIMBO, €r0 BU/IbI U Ha3HAYCHHUE.

Bnusinue MUKpO3J71€MEHTOB Ha OPraHu3M PacTeHUH.

N3yuenue poiau XMMUMU yrieBOJA0POI0OB B CBAPOYHOM IMPOU3BOJICTBE.
Jlaypeatsl HoGeneBckoli mpeMuun B 00J1aCTH XUMUH.

OuKCTKa U UCIIOIB30BAHNUE CTOUYHBIX BOJI.

AmMop¢HbIe BelecTBa B TEXHHUKE.

Omnpenenenue coepkanus Oelika B MOJIOKE.

BaxxHocThb conepikaHus xele3a B OpraHu3Me 4eIoBeKa.

N3ydenue coctaBa U CBOKMCTB MUHEPAIBHOMN BOBI.

*#% Pa3paboTKka, 0pOpMIICHHE U 3aLIUTa MHIUBUIYaJIbHOIO IPOEKTA OCYLIECTBIISETCS COIJIACHO
[TonoxxeHus o mopsiAKe OpraHu3alvy BHIIIOJHEHUS U 3aIUThl MHIMBUYaJIbHOTO MPOEKTA 10 Y4€OHBIM
npeameraM, — pa3paboTaHHOrO M yTBepxkJAeHHoro  ['ocynapcTBEHHBIM — HpOQeccHOHATbHBIM
oOpa3zoBaTenbHBIM yupexaeHneM «KemepoBckuii arpapublii 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: yaeonoe nmocooue / Uanos B.I'.,
I'eBa O.H. - Mocksa: KYPC, HUL] UH®PA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2 // ObC
«Znaniumy». — URL:http://znanium.com/catalog/product/912392 (nara obpamenus: 17.05.2022). —
Pexxum noctymna: miig aBTopus. nonab3oBaTenei. — TeKeT: 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, UHOPA-M, 2020. - 336 c. (ITPO®Unb) — (Cpennee mpodeccHOHATBLHOES
oOpazoBanme) —  ISBN  978-5-98281-187-5 /I D2BC «Znaniumy. — URL:
https://znanium.com/catalog/product/1061490 (mara o6pamenus: 17.05.2022). — Pexxum mocryma:
JUISL aBTOPU3. MONIb3oBareseil. — TeKCT: 3JeKTPOHHBINA.

Jlono/IHUTeIbHbIEe HCTOYHMKH:

l. WBuaros, A. JI. Xumus Boasl u Mukpoouonorus: yueOHuk / A.JI. MBuatos, B.U.
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. I'esa. -

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. TIOJIb30BATENe. — 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-METOMYEcKoe O00eCliedeHne pean3alli  OCHOBHOM
obpazoBarenbHoii mporpammsbl cootBercTBYeT PI'OC CIIO o npodeccun 23.01.17 Mactep no peMoHTyY 1
00CITY)KHBaHUIO aBTOMOOWIIEH.

1. YueGnblif kKabuHET ¢ pabourMK MecTamMH (10 KOJIMYECTBY) OOYJArOIIUXCS SIS 3aHSATHH yaeOHO-
HCCIIEZIOBATENIbCKOM M MPOEKTHON JIESITENbHOCTBIO M KypcaMd BHEYPOUHOW JESTENbHOCTH IO BBIOOPY
00y4arommxcs.

2. Pabouee MecCTO IperojaBaTelsi, OCHAIIEHHAs KOMITBIOTEPOM, JIMIIEH3MOHHBIM IIPOrPaMMHBIM
obecriedeHneM W BO3MOYKHOCTBIO TIOJKITFOYEHUS] K HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON —CETH
«IHTEpHED.

3. NudopmarmonHo-OMOIMOTEUHBIHN IIEHTP ¢ pabourMy 30HaMH, 000PYIOBaHHBIMUA YUTATHHBIMA
3a5laMH 1 KHUTOXPaHWIMILAMH, 00€CTIEUMBAIOIIMHI COXPAHHOCTh KHMXKHOTO (DOH/IA.

6.3 KOHTPOJIb M OLICHKA 0CBOCHHUSI M IPMMEHEHHUs] YHHBEPCAJbHBIX Y4eOHBIX JeHCTBHIl
10 y4yeOHOMY Npeamery
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http://www.znanium.com/catalog/product/912392
http://www.znanium.com/catalog/product/951667
https://znanium.com/catalog/product/1026945
file:///D:/_ГУТОВА%20С.В/На%20проверку/Петрунникова%20О.Ю/school-collection.edu.ruU%20RL.:%20http:/school-collection.edu.ru%20(20.07.2018)
file:///D:/_ГУТОВА%20С.В/На%20проверку/Петрунникова%20О.Ю/school-collection.edu.ruU%20RL.:%20http:/school-collection.edu.ru%20(20.07.2018)
http://chemistry-chemists.com/

KoHTponb M OIleHKa OCBOEHHSI M TNPHUMEHEHHsS YHHBEpPCAJIbHBIX Y4YE€OHBIX NEHCTBUH 1O
yu4eOHOMY IPEIMETY OCYIIECTBIETCS MIPENOAaBaTeNIeM B IIPOLECcCe MPOBEAECHUS YUeOHBIX 3aHATHH
U CaMOCTOSITEIbHON paboThl OOydYarOUIMXCS B paMKax TEKYIIErO0 KOHTPOJS U MPOMEXKYTOYHOMH
aTTeCTalluH.

B cootBerctBun ¢ tpeboBanusmMu OI'OC COO noctmkeHHne YHUBEPCAIBHBIX Y4eOHBIX
JEeUCTBUH 110 yueOHOMY MpeAMETY JIMYHOCTHBIX, METAIPEAMETHBIX PE3yIbTATOB HE BBIHOCUTCS Ha
UTOTOBYIO OIIEHKY oOydaromuxcs. Ha ypoBHe ocBoeHust y4eOHOTo IpeaMeTa OLCHKa JaHHbBIX
Pe3yIbTATOB OCYIIECTBIISIETCS C LIENIbIO BBISIBICHUN TUHAMUKH JIMYHOCTHOTO pOCTa 00Yy4aroLIXCs

MIOCPEJICTBOM HAOIIOICHUS M JOKYMEHTAIBHO HE (PUKCUPYETCSI.

[Inanupyemble pe3yJbTaThl
O0CBOEHHUS Y4eOHOI'0 nmpeaMeTa

OcHOBHBIC ITOKA3ATEJIHN
OLIEHKHM pe3yJibTaTra

®opMbI U METOAbI
KOHTPOJISA M OLIEHKH
pe3yJabTaTOB OCBOEHMS
yueOHOro npeamera

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

JI 4 - cpopmMupoBaHHOCTH
3KOJIOTHYECKOI'O MBIIIJICHU ],
MIOHMMaHME BIMSHUS COLUAIIBHO-
9KOHOMHYECKHUX IIPOLIECCOB HA
COCTOSIHUE NPUPOHON U
COLIMAJIbHOW CpeJibl; MPUOOpETEHNE
OIIbITa 3KOJIOT0-

HaHpaBJIeHHOI;'I JCATCIIBHOCTH.

- IIPOSIBJIEHUE TOTOBHOCTH
K Y4aCTHIO B CAMOCTOSITEIIBHON
BHEAYJUTOPHON U TBOPYECKOU
JESATEIIBHOCTH;

- YMEHHE Pa3yMHO
IJIAHUPOBATh U
OpPraHHU30BBIBATH CBOIO
JESATEIIBHOCTD C LENBI0
COOCTBEHHOT'O Pa3BUTHS

—  OIIEHKa
HaOJIIOICHUS 3a
IIOBEACHUEM
oOyuarouuxcs BO Bpems
3aHSITHH;

- OIICHKA
HaAOJIFOIEHUS 3a
IIOBEICHUEM
00y4aromuxcsi BO Bpemsi
IPOBEIICHUS
BHEAYIUTOPHBIX
MEpONPHUSITHI;

- OIICHKA
HaOJIIOIeHUS 3a
MTOBEICHUEM
o0ydJaronmxcs B
00IIEeCTBEHHO-TI0JIC3HOM
JEATeIIbHOCTH

JI 7 — HaBBIKK COTPYTHUYECTBA
CO CBEPCTHUKAMH, IE€TbMHU
MJIQJIIIETO BO3PACTa, B3POCIBIMHU
B 00pa3oBaTeIbHOM,
OOIIECTBEHHO MOJIE3HOM, yueOHO-
HCCIIEI0BATENIbCKOU, TPOEKTHOU U
JIPYTUXBHJIAX €ATEIbHOCTH;

- MPOSIBJICHUE TOTOBHOCTH
K Pa3IMYHBIM BHUIaM
JeATeNbHOCTH;

- MPOSIBIICHHE
c(hOopMUPOBAHHOCTH
KOMMYHUKAIIMH C JIFOIbMH
Pa3IMYHOTO BO3pacTa u
OO0IIIECTBEHHOTO cTaTyca
(yMeHwme BCTYIaTh B TUAJIOT,
OPraHU30BBIBATh U BKIIOYATHCS
B COBMECTHYIO JICSTEIBHOCTD,
apryMEHTHPOBAaTh CBOIO U
MPUHUMATh IY)KYIO TOUYKY
3peHHsl)

—  OIICHKA
HaOIOACHUS 3a
MIOBEICHUEM
oOyJarouuxcsi BO Bpems
3aHSATHH;

—  OIICHKA
HaOJIFOAEeHU 3a
MOBEICHUEM
oOydJaroruxcs B
0011IeCTBEHHO-IIOIC3HOM
JIEATENHHOCTH;

—  OIICHKa
HaOJIFOIeHN 3a
MOBEICHUEM
oOydJaronuxcs Bo
BHEAYJUTOPHOU
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(TIpOeKTHOI)
JeSITeNIbHOCTH;

MeTanpeaMeTHbIX (KOMMYHHMKATHBHbIE,

JAeicTBUSA):

NO3HaBaTe/IbHble YHHBepcajbHble Yy4ieOHbIe

M 2 - BrageHue HaBLIKAMU
MO3HABATEIHHOM, Y4eOHO-
HCCIIEIOBATENILCKOU U MPOESKTHOM
JIeSITENILHOCTH, HaBBIKAMHU

- TOTOBHOCTE
HCIIOIb30BaHUS PA3IMYHBIX
BHUI0B IT03HABATEIIHLHOM

JEATEILHOCTH JIJIsl PEIICHHS

— OLIEHKAa HaOIIomeHus
3a 00yYaomuUMHCS TpU
BBITIOJIHCHUH ~ YYCOHBIX
3aaHUi (B TOM YHCIIE

pasperuenus npooiem; y4eOHBIX 3a71a4 MIPOEKTA);

CIIOCOOHOCTH ¥l TOTOBHOCTH K — aHaM3
CaMOCTOSTEIILHOMY TTOMCKY BBICKa3bIBAaHUM;
METOJIOB PEIICHHSI MPAKTUICCKUX

3a/1a4, IPUMEHEHHUIO Pa3IMYHBIX

METOJIOB TIO3HAHHUS

M 3 - TOTOBHOCTbH H CITOCOOHOCTB K | — MPOSIBIICHUE TOTOBHOCTH | —  OIICHKA
CaMOCTOSTEIIbHON K CaMOCTOSTEIbHOI HAOTIOICHUS 3a
MH(POPMALMOHHO- TI03HABATENBHOH | mH(OpMaLHOHHO- IIOBEJICHUEM
JesITeNIbHOCTH, BKIIOUasi yMEHUE MMO3HABATEIbHOM oOyJaromuxcsi BO Bpemst
OPHUCHTHPOBATHCA B PA3JIMIHBIX JCIATCIbHOCTH, 3aH$ITI/II71,

HCTOYHHKAX I/IH(i)OpMaI_[I/II/I

- YMEHHUE OCYIIECTBISATh
MIOUCK, 0TOOD, aHAIIU3
uHboOpMaKY B y4eOHUKAX,
CIpaBOYHHUKAX, UHTEPHETE
HE00XO0IMMOM JIIsl pelIeHHUs]
KOHKPETHOU MTPAaKTUYECKOU
3aauu;

- yMeHue paboTath C
60bIIMMH 00BEMaMU

CaMOCTOSITENIbHON (B
TOM 4YHCJI€ MPOEKTHOM)
NesITeIbHOCTH;

nH(popMaLnu;
IIpenmeTHbIX (JMYHOCTHBIC, KOMMYHHMKATHBHBIC, I03HABATeJIbHbIC YHHBEpPCAJbHbIC
yueOHbIe 1elicTBHA)
IT1 - chpopmupoBaHHOCTH - (popmupoBanue -OLICHKa  pe3yJbTaTOB
IIPEICTAaBICHUM O MECTE XMMHH B IIPEICTaBICHUN O MecTe YCTHOTO U TMCBbMEHHOIO
COBPEMEHHOM HAYYHOU KapTHUHE XUMHUHU B COBPEMEHHOMN OIIPOCOB;

MUpa; IOHUMaHUE POJIM XUMHUU B
(hopMHpOBaHUU Kpyro3opa 1
(YHKIMOHATIBLHON TPaMOTHOCTH
yesioBeKa JJIs pelieHus
IIPaKTUYECKUX 3a7a4

Hay4YHOW KapTUHE MUPA;
MMOHMMAaHHE POJIN XUMUU B
(bopMHUpOBaHUU KPYTro30pa U
(G YHKIIMOHATIEHOM
IPaMOTHOCTH Y€JI0BEKa [

PEIICHUA MMPAKTUYCCKUX 3aaa4

- OLIEHKa BBIMOJIHEHUS
MMPAKTUYCCKOTI'O 3aHATHUSA,
- OLIEHKa BBIMOJIHEHUS
1a00paToOpHOTO
3aHATHS,

- OIIGHKAa COCTaBIICHHUS
KOHCIIEKTa;

-OII€HKa BBIITOJIHEHU A
TECTOBBIX 3a/IaHUI;
-OIICHKa  PE3yJIbTaToB
pereHus 3a1au
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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 M TMCbMEHHOI'O
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 PEHICHUU TIPAKTUYECKUX
3a1a4

-OIICHKa  PE3YJIbTaTOB
YCTHOTO ¥ TTMCBMEHHOT'O
OITPOCOB;

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

71a60paTOPHOTO
3aHATHS,
-OIICHKAa BBITIOJIHCHU A

TCCTOBBIX SaHaHHﬁ;
-OIICHKa PE3YIbTATOB
PEIICHUA 3aaa4

IT 4 - chopMUPOBAaHHOCTH YMEHUS
JlaBaTh KOJMYECTBEHHbIE 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 BBIITOJITHCHHUA

71a00paToOpHOTro
3aHSTHS,
-OLICHKa  BBINOJHEHUS

TECTOBBIX 3aJIaHUM;
-OLIEHKa  pe3yJIbTaTOB
pelIeHus 3a1a4

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

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

-OIICHKa  PE3yJIbTaTOB
YCTHOTO ¥ TUCHBMEHHOTO
OITPOCOB;

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

- OIIGHKAa COCTaBIICHHUS
KOHCIIEKTA;
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IT 6 — chopmHupOBaHHOCTH
COOCTBEHHOH ITO3ULIMH I10
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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