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ABTOp-COCTABHTENE!
0.10. Terpynnnuxona, npenogasarens [TIOY KAT um. I'.I1.Jlesuna.

PaBouas mporpamma yuebuoro mpenmera [100.01 Xumus cocTapiesa B COOTBETCTBHA €
(henepansHBM roCYIapeTBEHHBM 0Dpa3oBaTENbHEM CTAH/APTOM CPEAHErD obmero ofpazoBaHii,
yrBep#ienusM [Tpukasom MummucTepcTBa o0pasoBanuds H HayK Poccuiickoii @epepanun OT
17.05.2012 r. N 413 (pez. or 29.06.2017) ¢ yueTom wamenernit or 11 aexabpa 2020 r., ¢
(henepanLHEIM TOCYAApCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM CPEIHENO npofeccHOHATEHOTO
obpasopanua mo npodeccnn 190629.01 MammHHCT AOPOKHBIX M CTPOHTEIBHBIX MAIIIHH,
yreepiaennsi [Tpukasom Munuctepersa obpasoBaiia H HAyKH P® or 2 asrycra 2013 r. N 695,
¢ y4eToM HpPHMEpHOH OCHOBHOH o6pasoBaTenLHON MPOTPAMME! CpeiHero ofmero obpazopaHud,
onofpenHoit pemennem (eepaTsHOTO  yIeOHO-METOAHYECKOro ofBeHHEHHA [0 O0Omemy
o6pazosanmio (nporokon ot 28 urons 2016 r. Ne 2/16-3).

Koz npodeccuy uamenen s cootsetctany ¢ [Iprkazom MuHoGpHayKy Poceun ot 05.06.2014
N 632 (pen or 25.11.2016) «O6 ycranoBnenun cooTBeTcTBHA Tpodeccnil H crenuansHoCTER
cpemsero mpodeccHoHanbHOTO 00pasoBAHMS, NEPEYHH KOTOPBIX —YTBEPHCICHEI [pukazom
Musncrepersa obpasosanus ¥ Haykn Poccuiickolt enepanun 0T 29 oktabps 2013 r. N 1199,
npodeccHaM HayanrbHOro NpodecCHOHAIBHOTO 0Bpa3oBaHmsd, NepetcHb KOTOPBIX YTREPMACH
[Mpukazom Muuucrepersa oGpasosanns u Hayku Poccuiickoil enepauui ot 28 centabpa 2009 r.
N 354, u CHENMATHHOCTAM CPEAHEr0 NpodecCHOHANBHOTO 00pa3oRaHud, MEpedeHE KOTOPRIX
yreepkaen [lpukazom Mumnuctepera 00OpasoBaHHA # HAYKH Poccutickoit ®enepanun or 28
centsbps 2009 r. N 355».
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1. HOACHUTEJIBHASA 3AIINCKA
1.1 O6aacTh NpUMeHeHHA

Pabouass mporpamma yueOHOro mpemmera [100.01 Xumus npemaHasHadeHa ISl U3YYCHHUS
pycCKOro  si3blka B NPO(ECCHOHANBbHBIX  00pa30BaTENbHBIX  OPraHU3alUAX, PEATU3YIOLINX
00pa30BaTeNbHYI0 MPOTPaAaMMy CpEIHEro oO0mero oO0pa3oBaHHS B MpejeliaXx OCBOCHHS OCHOBHOMU
npodeccuoHaibHON oOpa3oBarenbHOl nporpammel (nanee — OIIOIT) cpeanero nmpodeccrnoHaaIbHOTO
obpazoBanust (manee — CIIO) wa 06a3e oOcHOBHOrO oOmero oOpa3oBaHHWs TPU IOATOTOBKE
KBATU(UIIMPOBAHHBIX pabouux u ciayxamux 1o npodeccun 23.01.06 MamumHUCT TOPOXKHBIX U
CTPOUTEIBHBIX MAIIIKH.

Pabouass mporpamma ydebHoro mpeamera I100.01 Xwumwus cocTaBieHa B COOTBETCTBHHU C
(denepanbHBIM TOCYAAPCTBEHHBIM O0Pa30BATEIBHBIM CTAHIAPTOM CPEIHEro o0Imero oopazoBaHUs,
yTBepkaeHHBIM [Ipukazom MunucTepcTBa oOpa3oBaHus M Hayku Poccuiickoit ®Denepanuu OT
17.05.2012 r. . Ne 413 (c u3m. u gom. ot 29 nexadps 2014 r., 31 gexabps 2015 r., 29 urons 2017 r.),
[Ipukazamu MunuctepcTBa npocsenieHuss Poccuiickoit ®eneparuun ot 24 centsops 2020 r. u 11
nexabpst 2020 r., B COOTBETCTBUU € (eiepaIbHbIM rOCy1apCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTOM
cpenHero mpodeccuoHalbHOr0 obOpaszoBanus 1Mo mpodeccuu 190629.01 MammHUCT JOPOKHBIX H
CTPOMTENBHBIX MAallWH, yTBepkAeHHbIM IIpukazom MunucrepcrBa oOpa3oBanus U Hayku PO or 2
aBrycta 2013 r. No 695, u ¢ yuyeToM mpuUMepHOIl OCHOBHOI 00pa30BaTeNbHON MPOTrpaMMbl CPEIHErO
obmiero oOpa3oBaHus, 0OJOOPEHHON pemieHneM (eneparTbHOro y4eOHO-METOINICCKOT0 00hETMHECHUS
1o o6memMy obpazoBanuto (mpotokod ot 28 uroHs 2016 r. Ne 2/16-3).

Kox npodeccuu n3menen B coorsercTBuM ¢ [Ipukazom Munobpaayku 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
HAYaJIbHOTO MpO(decCHOHAILHOTO 00pa30BaHUs, MEPEeYeHb 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 Munucrepcta 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 TUYECKYIO 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 IPOCKTHO-MCCIICI0BATEIbCKOM M SKCIIEPUMEHTATIBHOM e TEIbHOCTH,
MIPY UCIIOJIE30BAHUU J1a00paTOPHOTO 000Dy IOBAHHS;

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

1.4 Kotu4ecTBO 4acoB HAa OCBOECHHE IPOrpaMMbl Y4eOHOI0 NpeaMera

MaxkcumanbHast yueOHast Harpy3ka oOyudatorierocst — 100 yacos,

B TOM UHCIIE!

- 00s13aTeNbHOM ayuTOpHON yaeOHo Harpy3ku — 100 gacos;
- IIPaKTUYECKHE 3aHATUs 28 4acoB.

DopMBI IPOMEKYTOYHOU ATTECTALUMU:

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
pesynberatop ®I'OC COO, a Ttaxke obmmx kommnereHmuin ®I'OC CIIO mo mpodeccun 23.01.06
ManmHUCT TOPOKHBIX M CTPOUTEIBHBIX MAIINH.

2.1 O6mue komnereHunu Bpinyckuuka CIIO

OK 1. IloHnMaTh CYIIHOCTh U COLUATIbHYIO 3HAYMMOCTh Oyay1iel npodeccuu, NposBIATh K Hel
YCTOWYUBBIN UHTEPEC.

OK 4. OcymectBnare nouck uHpOpMaIuu, HEOOXOAUMON 711 A(HPEKTUBHOTO BBITOTHEHUS
npodecCHOHATIBHBIX 33/1au.

OK 5. Ucnonb3oBaTh HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUH B IPO(ECCUOHATILHOM
JESTEIBHOCTH.

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

B nporpamme ywyeOHOro mpenMera B JIEKIMOHHOM  MaTepuane MpeayCMOTPEHO
poeCCHOHATILHO OPUEHTUPOBAHHOE CO/IEPIKAHUE C YYETOM COOTBETCTBYIOLIETO MPOMUIST OCBOSHUS
OIIOIL

2.2 Koppeasiuusi JUYHOCTHBIX W MeTaNpeIMeTHBIX Pe3yJabTATOB OCBOEHHUSI OCHOBHOM

o0pa3oBartenbHoii nporpammsel COO ¢ komnerenuusavmu ProcC Cli1O
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 JEATEeIbHOCTH, YUUTHIBATH MO3HUIIMU 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 METOIbl TIO3HAHUS IIPH
[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  XMMHYECKOM 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
DnementoB /. . 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.
DIIEKTPOXUMUYECKUE 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 MOJIEKYJI. ATOMHAs eAMHUIIA MacChl. OTHOCUTENbHBIE
aTOMHas U MOJIEKyJisspHas macchl. KonnyecTBO BellecTBa U €IMHULIBI €r0 U3MEPEHUS: MOJIb, MMOJIb,
KkMoJib. Hucsio ABorazpo. ModisgpHas macca.

ArperaTHple COCTOSIHHS BeEIIeCTBa. TBepjoe (KpUCTAIUIMYECKOE W aMOp(HOE), KUIKOE H
razoo0pa3Hoe arperaTHble COCTOSIHUS BElIecTBa. 3aKOH ABOTaJIpo U €ro clieACTBUS. MosSpHBIi 00beM
BEIIECTB B ra3o00pa3HoM cocTtossHuU. OObheIUHEHHBIM Ta30BbIA 3aKOH M ypaBHeHHE MeHeneeBa —
Knanetipona.

Cwmecu BemecTB. Paznuuus Mexay cMeciMH U XMMHUYECKMMU COCIMHEHUsSIMU. MaccoBas u
o0BbEMHas 10JI1 KOMIIOHEHTOB CMECH.

JdeMoHcTpannmn
Hexotopsie BemecTBa koyimuecTBOM B 1 MoJib. Mojienb MOISIpHOTO 0Obema ra3os.

Tema 1.2 [lepuoauyecknii 3aK0H ¥ NeproANYECKasi CHCTeMa XUMU4eckux djiementon /1. U.

MenaeiaeeBa
TpeboBanwmst k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

OTKpbITHE IEPUOINUECKOTO 3aK0HA. [Ipennochuik: HaKOTIIICHUE

dakToornueckoro marepuana, padorel mnpeamecrBeHHukoB (M. B. [leGepeitnepa, A. O.
[Tankyprya, Jx. A. Heronennaca, JI. FO. Meiiepa). Otkpoitue JI. . MenneneeBsiM nepuoandecKkoro
3aKOHa.

[Tepuonnueckuii 3akoH U cTpoeHue atoma. M3orombl. CoBpeMEHHOE TOHATHE XUMHUYECKOTO
aneMmeHTa. 3akoHoMmepHocTh [. Mozmu. CoBpemeHHass (HOpMYIHpPOBKAa MEPUOAMYECKOTO 3aKOHA.
[Tepuonnueckas cucrema u cTpoeHue aroma. OU3HMYECKUN CMBICIT MOPSIKOBOTO HOMEpa 3JIEMEHTOB,
HOMEPOB I'pynisl ¥ neproja. [lepuoanueckoe n3MEHEHNE CBOMCTB AJIEMEHTOB: PaIlyca aToMa; SHEPTUu
MOHU3AINH; DJIEKTPOOTPULIATETLHOCTH. [[pUunHbl M3MEHEHUsI METAIUTMYECKUX W HEMETANTUYECKUX
CBOWCTB 3JIEMEHTOB B TPYIIAax U MEPUOJIaX, B TOM YUCIIE OOIBIINX. 3HAUCHHUE IEPHUOTUIECKOTO 3aKOHA
U TNEPUOJUYECKOM CHUCTEMBI XMMHYeCKHX 3yiemMeHTOB J[. M. MenneneeBa s pa3BUTUS HAyKd U
MMOHUMAaHHUS XUMHUYECKON KapTUHBI MUPA.

JleMoHCTpanuu

Paznuunble BapuanThl Tabmuubl [leproguueckoilt cucreMbl XuMuyeckux snemeHToB J[. .
Menpeneesa.

OO6pa3ibl IPOCTHIX BEIIECTB OKCUAOB U THIPOKCcHI0B 31emeHToB I nepuoaa.

IpakTnyeckoe 3ansitue Nel
TpeboBanus 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 aTroma
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

ATOM — cJIO)KHas qacTuIiia. ,HOKaSaTeJ'IBCTBa CJIOKHOCTHU CTPOCHHA aroMa: KaTOJAHBbIC U

PEHTTreHOBCKUE JIy4H, (0TOA(h(DEKT, paIroaKTUBHOCTD, AJIEKTPOIIN3.
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[Tnanerapras mozxenb atoma . Pesepdopma. Ctpoenne 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 000j04yka aToMoB. [loHATHE 00 AJIeKTPOHHON OpOuTaNe U ANEKTPOHHOM O0JIaKe.
KBanToBBIC 4mcna: riaBHoe, opOuTanbHOe (IMOOOYHOE), MAarHUTHOE W CIMHOBOE. PacmpeneneHue
AJIEKTPOHOB IO SHEPreTHUYECKUM YPOBHSM, MOIYPOBHIM U OpOUTANIIM B COOTBETCTBUH C IMPUHIIUIIOM
HauMEHbIIeH 3Hepruu, npuaImnoM [laynu u npaswiom ['yHaa. DIeKTpOHHBIE KOHPHUTYpPAIUH aTOMOB
XUMHUYECKUX IJIEMEHTOB.

BasienTHBIE BOBMOXXHOCTH aTOMOB XUMHUYECKHUX JIEMEHTOB.

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

Tema 1.4 CTpoeHue BelecTrBa
Tpebosanwus k pesynbraram 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-aKLEeNTOpHbIA. OCHOBHBIE ITAPaMETPhI ATOrO TUIIA CBA3M: IJIMHA, IPOYHOCTb, YTOJI CBSI3U WIH
BaJICHTHbIM yroi. OCHOBHBbIE CBOMCTBA KOBAJIEHTHOM CBSI3U: HACBILIEHHOCTh, IMOJISIPU3YEMOCTh U
IIPOYHOCTb.

ONEKTPOOTPULIATEIBHOCT U KIacCU(PUKAIMS KOBAJEHTHBIX CBSA3€H IO 3TOMY IPHU3HAKY:
NOJISIPHAsL U HETIOJIIpHAsl KOBAJIEHTHbIE CBsI3U. [10JIApHOCTH CBSI3U M MOJISIPHOCTH MOJIEKYnbl. Criocob
MEPEeKPBIBAHUS DIIEKTPOHHBIX OpOHUTANEH U KITacCU(PHUKAIMI KOBAJICHTHBIX CBA3EH 110 3TOMY MPHU3HAKY:
0- U T-CBsA3U. KpaTHOCTh KOBaJIGHTHBIX CBA3EH U KJIaCCU(PUKALMS UX 110 3TOMY IPU3HAKY: OJMHAPHBIE,
JBOMHBIE, TPOMHBIE, ITOIYTOPHBbIE. THUIBI KPUCTAIIMYECKUX PEIIETOK Y BEUIECTB C ITUM THUIIOM CBS3H:
aTOMHBIE U MOJIEKYJIsIpHbIE. PU3HUYECKUE CBOMCTBA BELIECTB C STUMHU KPUCTAUINYECKUMU PELIETKAMHU.

HNonnas xumudeckas cBaA3b. KpallHui ciydall KOBaJ€HTHOM IOJSAPHOW CBA3U. MexaHusMm
00pa3oBaHUsl MOHHOW CBs3U. MOHHBIE KpUCTANIMYECKHUE PEIIETKH U CBOMCTBA BELIECTB C TaKUMH
KpHCTaJUIAMH.

Merannuueckass XuMuueckass cBsi3b. OCOOBIH TUI XHMHYECKOH CBS3M, CYILECTBYIOUIMHA B
MeTaliax M cruiaBax. Ee OTIMYMs M CXOJICTBO C KOBaJEHTHOM M HMOHHOHM cBs3siMu. CBOMCTBa
METaJUIMYECKOU CBs3U. MeTaminyeckue KpUCTAINIMYECKUE PEIIETKH M CBOWCTBA BEILECTB C TaKUMU
KpHCTaJUIAMH.

Bonoponnas xumuueckas cBsi3b. MexaHuszM oOpa3zoBaHMs TakoW cBsizu. Ee kmaccuduxarms:
MEXMOJIEKYJISIpHAasE U BHYTPUMOJIEKYJIIpHAs BOJAOPOJHBIE CBSI3H. MOJIEKYISIpHBIE KPUCTAUIMYECKUE
PELIETKHU JIs1 OTOT0 TUIA CBsA3U. PU3NUYecKre CBOMCTBA BEILIECTB ¢ BOJOPOAHOM CBA3BI0. bruosornueckas
POJIb BOJIOPOAHBIX CBSI3€ B OPraHU3allMU CTPYKTYp OHOIOJIMMEPOB.

Enunas npupona XMMUYECKUX CBS3EH: HAJIMYKME PA3IUYHBIX TUIIOB CBA3EH B OJHOM BEIIECTBE,
IIEpEX0/] OJTHOIO TUIIA CBA3U B JPYIOM U T. II.

JleMoOHCTpPaL U

Mogenu MOJNEKyN pa3lu4yHOM apXUTEKTYpbl U MPOCTPAHCTBEHHOI'O PACIIOIIOKEHUS Sp-, Sp2-,
sp3-ruOpuIHBIX OpOUTAaEH.

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

Tema 1.5 Ioammepsl. J{ucnepcHbie cucTeMbl
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Heoprannueckue nonumepsl. IlonrMepsl — mpocTeie BEmecTBa ¢ AaTOMHOM KPUCTaUIMYECKON
PELIETKON: alJIOTPOITHbIE BUIOM3MEHEHUs yriepoaa (anmas, rpadut, kapOouH, (yuiepeH, B3auMOCBsI3b
ruOpuan3anuy opouTaiel y aToMOB YrjiepoJa C HPOCTPAHCTBEHHBIM CTPOEHHEM aJJIOTPOIHBIX
MoauUKaIIi); CEJICH U TEJUTYP LETIOYETHOTO CTPOCHHUSI.
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[TonmuMepbl — CI0KHBIE BEIIECTBA ¢ AaTOMHON KPUCTAUIMYECKON PEIIETKON: KBapll, KPEMHE3EM
(IMOKCUAHBIE COEIUHEHUS KPEMHUS ), KOPYH]I (OKCU ATFOMUHHUS ) M JTFOMOCUIIMKATHI (ITOJIEBBIE IITATHI,
1013, KaoJiuH). MuHepaisl u ropHblie nopozsl. Cepa riactuyeckas. MuHepalibHOE BOJIOKHO — acOecT.
3HaueHUEe HEOPTraHWYECKHX MPUPOTHBIX IMOJIMMEPOB B (OPMUPOBAHHM OJIHOM W3 TE€OJIOTHYECCKHX
000104ueK 3eMIIH — TUTOCHEPHI.

[TonsiTre o aucrepcHbIX cucTemax. Kiaccupukanus AUCIEPCHBIX CUCTEM B 3aBUCHMOCTH OT
IPEraTHOrO COCTOSIHMSI JUCIIEPCUOHHOM Cpeibl U JUCTepCHOM (a3bl, a TakXke Mo pa3Mepy MX YacTHll.
I'pyboaucriepcHbIE CUCTEMBL: IMYIIBCHH U CYCIICH3UU. TOHKOUCTIEPCHBIE CHCTEMBI: KOJUTOMIHBIE (30711
W TeIu) W HWCTUHHBIC (MOJICKYJISIPHBIE, MOJICKYJIIPHO-UOHHBIE W HWOHHBIC). Dddext Turmamns.
Koarymsiust B KOJUTOUIHBIX pacTBOpax. CHHEPE3UC B TETsX.

3HaueHue TUCTIIEPCHBIX CUCTEM B KHBOU M HEXKUBOU MPUPOJIE U MPAKTUYECKOM KU3HU YeTIOBEKA.
OMyIIbCUU U CYCIIEH3UU B CTPOHMTEILCTBE, MUIIEBOW U MEAUIIMHCKON MPOMBIIUICHHOCTH, KOCMETHKE.
buonoruueckue, MEIUIMHCKAE U TEXHOJIOTWUYECKUE 30JM. 3HAYCHHE TeJieil B OpraHu3aluu >KUBOMN
MaTepud. buonornyeckue, MUIIEBbIe, MEIUIIMHCKHE, KOocMeTHueckue reiu. CuHepe3uc Kak (akTop,
OTIpEAETSAIONIUI CPOK TOAHOCTH MPOIYKIIMK HAa OCHOBE reseil. CBepThIBaHUE KPOBU KaK OMOJIOTHYECKUI
CHUHEPE3HUC, €ro 3HAYCHUE.

JleMoOHCTpaLuu
Konnexkuuu mmactmace, KaydyyKoB, BOJIOKOH, MHHEpPAJIOB M TOPHBIX MHOpod. MuHepaibHOe
BOJIOKHO — acOecT — u u3nenwus u3 Hero. Moxenu monekyn 6enkos, JJHK, PHK.

IIpakTuyeckoe 3ansaTue Ne 2
O3HaKkoOMJIEHHE CO CBOMCTBAMM JIUCIIEPCHBIX CUCTEM

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

[TonsiTue o pactBopax. PU3MKO-XMMHMUYECKas MPUPOJA PACTBOPEHHS] M PacTBOPOB.
B3aumMoneiicTBue pacTBOpUTENs M PacTBOPEHHOro BemlecTBa. PacTBopuMocTh BemiecTB. CrocoObl
BBIPQKEHHUSI KOHIIEHTpAI[MM pAcTBOPOB: MaccoBas JOJS PAaCTBOPEHHOTO BellecTBa (TPOLEHTHAs),
MOJIIpHasl.

Teopust ANEKTPOIUTUYECKON AUCCOManni. MeXaHU3M IUCCOLMAlMU BEIIECTB C Pa3IMYHBIMU
TUIIAMM XUMHYECKHUX CBsized. Bkiag pycckuxX y4eHBIX B pa3BUTHE MpeACTaBIeHUH 00
ANEKTPOIIUTHYECKON Arccornanui. OCHOBHBIE TIOJIOKEHUS TEOPUU AIEKTPOIUTUYECKON AUCCOLUALIIH.
CreneHb AJIEKTPOIMTUYECKOM Jucconuanuu M (akTopbl ee 3aBUCUMOCTH. CHUIIbHBIE M CpETHHE
DJIEKTPOJIUTEL.

Hucconmanus Boabsl. BonoponHslil nokaszarens. Cpea BOJHBIX PACTBOPOB MIEKTPOJIUTOB.

Peakuun oOMeHa B BOAHBIX pacTBOpaXxX 3JIEKTPOIUTOB.

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

OO6patumslii ruaponus coneil. Ctynenuarsiii rugponus. [IpakTuueckoe mpuMeHeHHe THAPOIHN3a.

JeMoHcTpanyu

CpaBHeHHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB 3JIEKTPOJUTOB. MHAMKATOPB M M3MEHEHHE HX
OKpPACKH B pa3HbIX Cpelax.

I'maponu3 kapOboHATOB, Cynb(haTOB U CHIIMKATOB LIEIIOYHBIX MeTaioB; HUTpaToB cBuHLa (II)
HJIM IUHKA, XJIOpuaa 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 XuMHYeCKMX peakIiii B OpraHnuecKord M HeopraHudeckoi xumuu. [lorstue o
XUMHYECKON peakiuu. Peaknuu, wuaymue O0e3 HW3MEHEHHsS KAaueCTBEHHOTO COCTaBa BEIICCTB:
aJUIOTpONU3alusl U u3oMepuzanus. Peaknuu, naymue ¢ M3MEHEHUEM COCTaBa BELIECTB: MO YHUCIY U
XapakTepy pearupymIux 1 00pa3yrouXcs BEmecTB (Pa3iokKeHus, COSTUHEHMS, 3aMEIICHUs, 0OMEHA);
0 M3MEHEHUIO CTEeMeHeW OKHUCICHHUS JJIEMEHTOB  (OKUCIHTEIbHO-BOCCTAHOBUTENbHBIE U
HEOKHUCIIUTEIHhHO-BOCCTAHOBUTENBHBIE PEAKIINN ); TI0 TETIOBOMY 3P PeKTy (IK30- ¥ SHTOTEPMHUIECKHE);
1o ¢aze (roMo- ¥ FreTepPOreHHBIE); 110 HAIIPaBJICHHUIO (0OpaTUMBbIC U HEOOPATUMBIE); TIO UCIIOIb30BAHHIO
Katajn3aTopa (KaTaIMTUYECKHE U HEKATATUTUYECKUE); 10 MEXaHU3MY (paJuKaibHbIC, MOJIEKYJISIPHBIC
Y MOHHBIE).

Cxopocts xumudeckux peakiuid. Ilonstue o ckopoctu peakiuil. CKOpocTh TOMO- H
reTEepPOreHHOM peakIuu. DHEPrus aKTUBALIUH.

@akTopbl, BIUSAIONIME HA CKOPOCTh XMMUYECKOW peakiuu. [Ipupoga pearnpyromux BELECTB.
Temneparypa (3akon Bant-I'odda). Konnenrpanus. Karaauzaropsl 1 KaTaJin3: TOMO- U T€TEPOTCHHBIH,
UxX MexaHu3Mbl. DEpMEHTHI, WX CpPaBHEHUE C HEOPTaHWYECKUMH KaTalu3aToOpamH. 3aBHCHUMOCTb
CKOPOCTH pEaKLMil OT OBEPXHOCTU CONPUKOCHOBEHUS PEArNPYIOIINX BEIIECTB.

OOpaTuMOCTh XMMHYECKUX peakiui. XuMuueckoe paBHOBecue. [IOHATHE O XUMHUYECKOM
paBHOBecuH. PaBHOBECHblE KOHIEHTpALMH. J[MHAMUYHOCTP XMMHYECKOrO paBHOBecHs. DakTophl,
BIMAIONIME HA CMEIIEHWE pAaBHOBECHS: KOHIICHTpalMs, daBieHHe, Temneparypa (mpuHiun Jle
[Iarenbe).

JdeMoHcTpannn

B3aumoneiictBue tHOCyNb(haTa HATPUS C CEPHON KHUCIOTOM NPH PA3IUUHBIX TeMIeparypax.
Peakuus paznoxxkenus: iuxpomara aMMOHHSL.

B3anmopneicTBre UHKA ¢ pacCTBOPAMH COJISIHOM M CEPHOM KUCIOT IIPH Pa3HbIX TeMIlepaTypax,
Pa3HBIX KOHIICHTPAIUAX COJITHON KUCIIOTHI; KaTajaa3bl CHIPOTO MsiCa U CHIPOTO KapTodes.

B3aumoneiicTBre IMHKA pa3IMYHON TOBEPXHOCTH (TIOPOIIIKA, MBLIU, TPAHYJT) C KHUCIOTOH.

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

Pemienue 3aga4 Ha CKOpPOCTH XUMHUYECKOH pCaKkuu U XUMHUYCCKOC paBHOBECHUC.

Tema 1.8 OKHCINTENBHO-BOCCTAHOBUTEIbHbIC PEAKIIUH
TpeboBanus k pe3ynbraram ocBoenus: [11-I16, OK 1, OK 4, OK 5, OK 6

DNEKTPOXUMHUUECKHE MTPOLIECCHI

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE peakiui. CTEEHb OKUCICHHUS.

BoccranoBurenu u okucnutenu. OKUCIEHHE U BOCCTaHOBJIEHHE. BakHeline OKUCIUTENU U
BOCCTaHOBUTENIN. BoCcCTaHOBUTENBHBIE CBOMCTBA METAJUIOB — IPOCTHIX BelIeCTB. OKHUCIUTENBHBIE U
BOCCTAaHOBUTEJIbHbIE CBONCTBA HEMETAJJIOB — IMPOCThIX BellecTB. BoccTtaHoBHUTENTbHBIE CBOWCTBA
BEIIECTB, OOpa30BaHHBIX »JJIEMEHTaMH B HHU3IIEH (OTpUIATEIbHOM) CTENEHM OKHUCJICHUS.
OxucauTenbHble CBOMCTBA BEIIECTB, 00pPa30BaHHBIX 3JIEMEHTAMH B BbICIIEH (ITOJI0KUTEIHLHON) CTENIEHU
okucieHus. OKUCIUTENbHBIE U BOCCTAHOBUTEIIbHBIE CBOMCTBA BEIIECTB, 00Pa30BaHHBIX 3JIEMEHTaMH B
MIPOMEKYTOUHBIX CTEMEHIX OKUCIIECHUS.

Knaccugukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakunum MexaToOMHOro W
MEXMOJIEKYJIIPHOTO  OKHCIIEHUS-BOCCTAHOBJICHUS. Peakiuu BHYTPUMOJIEKYJISIPHOTO OKHCIICHHUS-
BOCCTAaHOBJICHHA. Peakiiuyu caMOOKHCIEHUSI-CAMOBOCCTAHOBIEHHS (AUCTTPONOPIIMOHUPOBAHUA).

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

XUMHYECKHE MCTOYHHMKH TOKA. DJEKTPOAHbIE MOTEHIHANbl. Psii cTaHAApTHBIX 3JEKTPOIHBIX
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MOTEHINAJIOB (UIEKTPOXUMUYECKUHA psAA HANpsDKEHUH MeTasioB). ['albBaHMYECKHE 3JIEMEHTHI U
NpUHIUIBI UX padoTel. CocTaBleHHEe ralbBaHUUYECKUX 3J1eMeHTOB. OOpa3oBaHKe ralbBaHUUYECKUX T1ap
IIpY XMMHMYECKHX Ipoueccax. [‘aJlbBaHMYECKHE DJIEMEHTHI, IPUMEHSIEMBbIE B JKU3HU: CBHHIIOBas
aKKyMYJIATOpHas OaTapesi, HUKeIb-KaJMUEeBbIe OaTapeu, TOITUBHBIE 3JIEMEHTHI.

DIEKTPOIU3 PACIIIABOB M BOJHBIX PAacTBOPOB IEKTpoJuTOB. [Ipomeccel, mpoucxonduiye Ha
KaTolle U aHOJAE. YPABHEHMs 3JEKTPOXMMHUYECKHX IPOLECCOB. DJIEKTPOJIU3 BOJHBIX PacTBOPOB C
UHEPTHBIMU  JJIEKTPOAAMH.  OJJEKTPOJIM3  BOIHBIX  PAacTBOPOB  CPaCTBOPMMBIMUICKTPOJAMH.
[IpakTHueckoe NpUMEHEHNE IIEKTPOJIN3A.

JleMoHCTpanuu
BoccraHoBuTenbHbIE  CBOWCTBA  CyJAb(UTOB, HUTPUTOB, JAMXpoMara Kajus ILIMHKOM.
OxucauTenpHble CBONCTBA a30THOM KUCIIOBL. OKUCIUTENIbHBIE CBONCTBA AUXPOMATa Kajusl.

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

CocraBieHne ypaBHEHUU pEaKlUu OKHUCIEeHUA—BOCCTaHOBJIeHHs. [logbop xodduirieHToB B
HUX.

Tema 1.9 Kiiaccbl HeOPraHm4eCKUX coeIMHeHuit
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Knaccugukanus neopranuuyeckux BemiecTB. IIpoctele u cioxHble BemiectBa. OKCHIBI, UX
knaccuukanus. [mapokcuael  (OCHOBaHMSA,  KHCIOPOJICOACP)KAIME  KHCIOTHI, aM(pOTEepHBIE
ruspokcuabl). Kucnotsl, ux knaccuduxanus. OcHoBanus, X kiaccuukanusa. Coiau cpeHue, KUCIble,
OCHOBHBIE U KOMILJICKCHBIE.

JleMoOHCTpaL U
Konnexkuus «Knaccudukanust HEOpraHMYeCKUX BEUIECTBY 1 00pa3Iibl PeICTaBUTENEH KIacCOB.
[TonydyeHne HEOPraHMYECKUX COCTMHEHUN U U3YUYEHUE UX CBOMCTB.

IIpakTnyeckoe 3ansaTue Ne 6
TpeGoBanus k pesynbraram 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

Mertamnsl. [lonokeHre MeTaquioB B MEPHOJUYECKOW CHUCTEME M OCOOEHHOCTH CTPOCHHUS UX
atomoB. [IpocTbie BeniecTBa — METaIbl: CTPOCHHE KPUCTAIJIIOB U METaJUIMYECKasi XUMHYECKasi CBS3b.
O6mwme ¢uznueckre CBOMCTBA METAIOB W WX BOCCTAHOBUTEIHHBIE CBOWMCTBA: B3aMMOJICHCTBHE C
HeMeTauiaMH (KUCIIOPOJ0OM, TalIOT€HAMHU, CEPOM, a30TOM, BOJIOPOJIOM), BOAOW, KUCIOTaMU, paCTBOPaMu
cojiel, OpraHM4YecKMMH BeIllecTBaMU (CIHMpTaMH, TrajoreHajkaHaMu, (EHOJOM, KHCIOTaMH),
menoyamMu. OKCUJIBI U TUAPOKCHUIBI METAIUIOB. 3aBUCUMOCTh CBOMCTB 3THX COEIMHEHHU OT CTeHeHei
OKHWCJICHUS METaJUIOB. 3HAYCHHE METAJIJIOB B IPUPOJIE U )KU3HU OPTaHNU3MOB.

OO6mmue crocoObl oMydeHUs: MeTaIIoB. MeTasl B mpupojie. MeTammyprus ¥ €€ BUJIbI: THPO-,
THAPO- M DJIEKTPOMETAILUTYPrUs. DJIEKTPOJIN3 PACIVIaBOB M PACTBOPOB COCTWHEHUN METAJUIOB M €Tro
MPaKTUYECKOE 3HAUYCHHE.

Hemeramnsl. [lonoxxenne HemetamwioB B [lepronnyeckoit cucteMe, 0COOEHHOCTH CTPOSHUS MX
aTOMOB. DIIEKTPOOTPULIATETHHOCTE. briaropogabie ra3pl. DIEKTPOHHOE CTPOSHUE ATOMOB OJIarOPOTHBIX
ra3oB U OCOOEHHOCTH UX XUMUUYECKHUX U (PU3UIECKUX CBOMCTB.

Hemertamnsl — mpocTeie BemecTBa. X aTOMHOE ¥ MOJIEKYJIIPHOE CTPOSHHUE 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 PEAKITUAX ¢ PTOpOM.

JemMoHCTpauMu

Mogenu KpUCTALITUYECKUX PEIIETOK METaJIOB.

Komnneknus MeTamioB ¢ pasHbIMUA (PU3NYECKUMH CBOMCTBAMHU.

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

IIpakTHyeckoe 3ansiTue Ne 7
TpeboBanus k pe3ynbraram ocBoenus: I11-I16, OK 1, OK 4, OK 5, 3akanka u OTIyCK 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 MOJIOKEHHE BOAOPOJA B IEPUOINUECKOM cucTteme. M30Tomnbl

Bogopoaa. Tspkenmas Boma. OKUCIUTEIbHBIE M BOCCTAHOBUTEIBHBIE CBOMCTBAa BOJIOPOJA, €rO
MOJy4YeHUEe W npumeHeHue. Posb Bogopona B KMBOW M HexHBOM mnpupoae.Boma. Poiap Bogpl kak
Cpero00pasyIoIero BemecTBa KIEeTKU. JKOJIOTMUYeCKHUEe aCIIEKThI BOAOIOIb30BAHHUS.

Onementsl [A-rpynnsl. enounsie metamibl. OOmas XapakTepUCTHKA IEJIOYHBIX METAJJIOB HA
OCHOBaHMU nojioxxenus B [lepuoguueckoit cucreme snementoB 1. V1. MenaeneeBa u CTpoeHus: aTOMOB.
[Tonyuyenue, puznveckue 1 XUMHUYECKUE CBOMCTBA MICIIOYHBIX MeTalIoB. KaTroHbI

HIETIOYHBIX METAIJIOB KaK BaKHeWIIas XxuMuueckas (opMa uxX CyIIeCTBOBAHUS, PETyIsSATUBHAS
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 nojoxenus B [lepuonndeckoii cucreme anemenToB . 1. MenaeneeBa u CTpoeHMs aTOMOB.
Kanpumii, ero nonmydenue, Gpu3ndeckue 1 XUMHYECKHE CBOMCTBA. BaskHeIe COeNMHEHMS KJIBIIHS, UX
3Ha4yeHue u npuMeHeHue. Kanpiuii B mpupoje, ero Ouogoruyeckas posb.

p-DneMeHThI

AnroMuHuN. XapakTepUCTHKA aTFOMUHUS HA OCHOBAaHUU NTosI0keHus B [leproandeckoii cucreme
anemenToB J. V1. MenneneeBa u crpoenus atoma. lonyuenue, ¢pusnueckue 1 XUMHYECKUE CBONMCTBA
aIIOMUHMS. BakHelme coeqMHEHNsI allFOMUHNSA, UX CBOWCTBA, 3HaUeHHE U IpuMeHenue. [Ipupoansie
COEJTMHEHUS AJIFOMUHUS.

["anorensl. OO11as XapakTepUCTHKA TaOr€HOB Ha OCHOBAaHUHM UX MosioxkeHus B [lepuonuueckoit
cucrteme anemeHToB J1. . MeneneeBa u CTpoeHust aTOMOB. [ aJIoreHbl — MPOCTBIE BEIIECTBA: CTPOCHUE
MOJIEKYJI, XUMUYECKUE CBOMCTBA, MOJIYYEHHE U NPUMEHEHNE. BaxkHelne coeIMHEeHNs raloreHoB, UX
CBOWCTBA, 3HAUCHUE U NTpUMeHeHue. ['anorensl B mpupojie. buonornyeckas poJib raoreHoB.

OnemenTsl VA-rpynnbsl. O01iast XapakTepuUCTUKa 3JI€MEHTOB 3TOW TPyMIbl HA OCHOBAHUU UX
nonoxxenud B [leprnoanueckoit cucreme anemeHToB . 1. MenneneeBa u ctpoenust atoMoB. CTpoeHue
MOJIEKYJIbl a30Ta M aJUIOTPOIHBIX Moaupukanuil gocdopa, ux ¢puznyeckne 1 XUMHUUYECKHE CBOMCTBA.
Bogopoausie coequnenust aneMeHToB VA-rpynmbl. Okcuibl a3ota U gpochopa, COOTBETCTBYIOLINE UM
KucaoThl. Conn 3THX KucaoT. CBOMCTBA KMCIOPOAHBIX COeIMHEHHUH a30Ta U ¢ocdopa, ux 3HaUeHUE U
npuMeHeHue. A3ot u ¢pocdop B mpupoe, UX OMOJOTHYECKAS POJIb.

Onementsl I[VA-rpynmnel. OOmias xapakTepUCTHKA 3JI€MEHTOB 3TOM TPyl HA OCHOBAaHUM UX
nonoxxeHud B [lepuoanueckoni cucreme snemenToB Jl. 1. MenaeneeBa u CTpoeHUs: aTOMOB. YTIEpOa U
ero amorponus. CBoOiiCcTBa aJUIOTPOMHBIX MOAM(UKALMK Yriepojaa, UX 3HAYEHHE M IpPUMEHEHHE.
Oxcuapl M TUAPOKCUABI Yriepoia W KpPeMHMs, UX XHMHuYeckue cBoiicTBa. Coilu YroiabHOH U
KPEMHHEBBIX KUCIIOT, MX 3HaUeHue U npuMeHenue. [Ipuponoobpa3zyromnias poib yriaepoaa Ajs >KUBOH U
KpEeMHUS JJIs1 He)KUBOW TPUPOJIBI.

d-DnemeHTsI
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Ocob6ennoctu crpoenus aromoB d-snemenToB (IB-VIIIB-rpynm). Menp, nHHK, XpoM, Keie3o,
MapraHel] Kak TpOCTbIe BEUIECTBA, MX (PHU3UYECKHE M XUMHUYECKHE CBOMCTBa. HaxokaeHue 3THX
METAJUIOB B IPUPOJIC, MX MOydeHHe U 3HaueHne. CoeqMHeHus d-3JIEMEHTOB C pa3IMYHBIMU CTETICHSIMU
OKHCJICHUA. XapaKTep OKCHIOB U THAPOKCHUIAOB 3TUX 3JICMCHTOB B 3daBUCUMOCTU OT CTCIICHHU OKHUCJICHHUA
MeTajuia.

JemMoHCTpauMu

Komnekuuu mnpocThIX BEHIECTB, OOPA30BAHHBIX AJIEMEHTAMHU PA3JIUYHBIX JJIEKTPOHHBIX
CEMEHCTB.

Komnekuuu MUHEpanoB v 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 ¢ MeTaJU1aMu. Perenue 3anau
Ha U30BITOK U HEIOCTATOK.

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

Teopus crpoeHus opranndeckux coennHeHnd A. M. bytieposa. IIpeanocbuiku co3panus

Teopun crpoeHus. OCHOBHBIE IOJIOKEHUsI Teopun cTpoeHust A. M. byriepoBa. Xumuueckoe
CTpOEHHE U CBOWCTBAa opraHuuyeckux BemiecTB. [lonsTue 00 usomepuu. CrocoObl oTOOpa)keHUs
CTpoeHHusi MoJeKyibl (dopmynbl, mozaenu). 3HadeHue Teopun A. M. BytiepoBa ans pa3BUTHA
OpPraHUYECKON XUMUU U XUMHUYECKUX IIPOrHO30B.

Crpoenue atoMa yriepoja. DIeKTPOHHOE 00JIaKo U OpOUTallb, S- U p-OpOUTaIU. DIIEKTPOHHbIE
U 3JIEKTPOHHO-Tpaduueckre (GopMylibl aTomMa yriepoja B OCHOBHOM M BO30YXIEHHOM COCTOSHUSIX.
KoBasieHTHas XumMHuecKas CBsI3b U ee KiIaccupuKaius no cnocoly nepekpelBaHus opouTaien (- u m-
cBs3u). [lonstue rubOpunuszanmu. Pasnuunele Tunbsl ruOpuauzanuu 1 ¢GopMa aTOMHBIX OpOHUTaeH,
B3aMMHO€ OTTAJIKMBaHWE THOPUIHBIX OpOUTaIel U UX PACHOI0KEHNE B IPOCTPAHCTBE B COOTBETCTBUU
C MUHUMYMOM 3Hepruu. [ 'eoMeTpusi MoJIeKy1 BEleCTB, 00pa30BaHHBIX aTOMaMHU yIJI€pO/ia B pa3InIHbIX
COCTOSIHUSIX THOPUIU3AIHH.

Knaccudukanus oprannueckux coeauHeHuid. Knaccudukanus opraHMYecKHX BEIIECTB B
3aBHCUMOCTH OT CTpOeHMs yriaepojHoi nenu. Ilonstue QyHkimoHanbHoM rpynmsl. Kinaccudukarms
OpPraHMYECKUX BEIECTB MO TUNY ()YHKIMOHAIBHOM TPYIIIHI.

OCHOBBI HOMEHKJIATypbl OPraHMYeCKMX BeUIECTB. TpHUBHAIbHbIE Ha3BaHMs. PannoHanbHas
HOMEHK/IaTypa Kak mnpenmecrseHHuna HomMeHkIatypsl [UPAC. Homenknarypa IUPAC: npuHummns
00pa3oBaHMs Ha3BaHWU, CTApPUIMHCTBO (YHKIIMOHAJIBHBIX TPYIH, UX O0O3HadeHHEe B Mpedukcax H
cypdukcax Ha3BaHUI OPraHUYECKUX BEIIECTB.

Knaccugukanus peakumii B OpPraHMYEeCKONM XHMHHU: THAPUPOBAHHE M JACTHAPHPOBAHUE,
raJIoreHUPOBAHNE W JETaJOreHUpPOBaHME, THApaTalus W Jerujparanus, T'MIporaJoreHUpOBaHUE U
JETUIPOTaIOTEHUPOBAHUE, OJIMMEpPHU3allUs M TOJMKOHJCHCAIUs, neperpynmnupoBka. OcobeHHOCTH
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN B OPraHNYECKON XUMUH.

JleMoOHCTpaL U

Konnmekuuu opraHM4ecKux BEIIECTB (B TOM YHWCIE JIEKAPCTBEHHBIX MPENapaToB, KPaCUTENCH),
MaTepruaaoB (MPUPOTHBIX W CHHTETHYCCKHX KaydyKOB, IUIACTMAcC M BOJIOKOH) W W3JICIHH U3 HHUX
(HUTeH, TKAHEH, OTAETOYHBIX MATEPUATIOB).

Mopenu monexyn CH4, C2H4, C2H2, C6H6, CH30H — mapoctepxkHeBbIie 1 00bEMHBIE.

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

['omonornueckuit psin ankanoB. Ilonstue 00 yraeBogopogax. OcoOEHHOCTH CTPOSHUS
MPEAEIIbHBIX YTIJIEBOAOPOAOB. AJIKaHbI KaK IPEACTABUTENH PEACIIbHBIX YTIIEBOJOPOAOB. DIEKTPOHHOE
U TPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl METaHa WU JPYrHuX ajKkaHoB. ['OMOJOrMYecKuid psiag U
nzomepust napaduHoB. HopManabHOEe M pa3BETBICHHOE CTPOCHHE YriepoaHou nenu. HomeHnkmarypa
QIKAHOB U AIKWJIBHBIX 3aMecTuTeliel. GU3nuecKue CBOMCTBA alKaHOB. AJIKaHbI B IPUPOJIE.

XuMHYeCcKue CBOMCTBA ankaHOB. ['amorenuposanue (padotel H. H. CemeHoBa), HUTpOBaHUE 110
KonoBanoBy. MexaHu3m peakuuu XJIOPUPOBAHUSI ajaKaHOB. Peaknuu aeruapupoBaHusi, TOpPEHUS,
KaTAJIMTUYECKOr0 OKUCJIEHUS aJKaHOB. KpEeKUHI alKaHOB, pa3IMYHbIE BU/IbI KDEKUHI A, IPUMEHEHUE B
npombiluieHHOCTH. [T1posiu3 1 KOHBEpCHUsl MeTaHa, H30MEPHU3alUsl AJIKAHOB.

O6unacTu npuMeHeHus alkaHoB. [IpombiliuIeHHbIE CITOCOOBI OMYUYEHHUS AIKAHOB: MOJIyYEeHUE U3
MPUPOJHBIX UCTOYHUKOB, KPEKHHT TapadUHOB, MOJTYYCHUE CHHTCTHYECKOTO OCH3MHA, Ta3u(UKaIUs
YT, TUAPUPOBaHKE ankaHoB. JlabopaTopHble crocoObl MOJy4YeHHs] ajKaHOB: cuHTEe3 Bropia,
JeKapOOKCHIIMPOBAHUE, THIPOJIN3 KapOua aTrOMHHUS.

JleMoHCcTpaLUU
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 JTHiIeHOBBIE U IMeHOBBIE YI1€BO10POAbI
TpeboBanus k pesynbratam ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

I'oMosornyeckuil psii ajaKeHOB. OJIEKTPOHHOE W IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIIBI
STWJIEHA U aJKeHOB. ['omosnormueckuil psin u obmas Qopmyina ankeHoOB. M3oMepusi STUIEHOBBIX
YIJIEBOJIOPOIOB: MEXKKIIACCOBAs, YIJIEPOJHOTO CKEJIETA, TIOJIOKEHUS KPAaTHON CBSI3U, T€OMETPUYECKAs.
Oco0eHHOCTH HOMEHKJIATyphl ATHJICHOBBIX YIJIEBOJOPOOB, HAa3BaHUS BaXHEUIINX paJUKaJIOB.
dusnuecKre CBOMCTBA AJIKEHOB.

XUMHYECKHE CBOMCTBA aJIKEHOB. DIIEKTPOQPMIIbHBIN XapakTep peakluii, CKIOHHOCTh K PEaKIHsIM
IIPUCOEAVHEHNS, OKHCIEHUs, mnonnMepusanuu. IIpaBuno MapKoBHMKOBA M €ro 3JIEKTPOHHOE
o0ocHOBaHME. Peakiuu rajaoreHMpoBaHUs, TUAPOTATOICHUPOBAHUS, TUApPATAILUH, THAPUPOBAHUS.
Ilonsatue o peakuusx noaumepusanuu. ['opeHne ankeHoB. Peakiuy OKHUCIEHHs B MSTKHX M JKECTKUX
ycinoBusix. Peakuust Barnepa u ee 3HaueHuwe ayii OOHApYKEHMsI HENpPEIENbHBIX YIJIEBOJIOPOAOB,
MIOJIyYEHUS TIIMKOJIEH.

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

Peakiuu neruipupoBaHus U KpeKHHIa alkeHoB. JJabopaTopHbIe clTOCOObI MOJTyUeHHs aJIKEHOB.

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 CONMPSIKEHHBIX JTUEHOB KaK CJe/ICTBHE
UX DJIEKTpOHHOro crpoeHus. Ilomumepusanuss gueHoB. CrnocoObl  MONyYEHUS JUEHOBBIX
yrieBoopoioB: padotsl C. B. JleGenena, neruipupoBaHue aikaHOB.

[TonuaTHIIEH, NOJNMNPONMIIEH, WX IPUMEHEHHE W cBoWcTBa. Kayuykn HaTypalnbHbBIM U
cunternyeckue. Comonumeps! (OyTalWEeHCTUPONbHBIN Kayuyk). BynkaHuzanus kaydyka, pe3uHa U
H00HHT.

JleMoHCTpanun
Mopaenn MOJEKyJI CTPYKTYPHBIX M TPOCTPAHCTBEHHBIX N30MEPOB AJIKEHOB U AJIKAJMEHOB.
Komnexnus «Kaydyk u pe3nnay.
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O3zHakomieHHe ¢ o0pa3lamMu MOJUAITUIICHA U MTOJUIIPOIUIICHA.

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. 'omosoruyeckuil psa u obmas gpopmyna ankuHoB. HoMeHkIaTypa aneTuaeHoBbIX
yIJI€BOAOPOAOB. M30MepHs MEKKIIaCCOBast, YIIIEPOIHOIO CKEIETa, IOJI0KEHUS KPaTHOM CBSI3U.

XUMHUYECKUE CBOICTBAa U NpUMEHEHHE alKMHOB. OCOOEHHOCTH pEeaKkLUMi MPUCOEAMHEHUS I10
TPOMHOM yriepoa-yriaepoaHon csasu. Peakuusa Kydeposa. [IpaBuino MapkoBHHKOBA IPUMEHUTEIBHO K
anerwieHaMm. [loaBHKHOCTh aToMa BOJOpoJa (KUCIOTHBIE CBOMCTBA anKMHOB). OKHMCIEHHE AIKHHOB.
Peakuus 3enunckoro. [IpuMeHeHne aneTuneHoBbIX yriaeBoaopoaos. [lonnBuHunanerar.

[Tony4yenune ankunoB. [TomydyeHue aneruneHa NMPOIM30M METaHa U KApOUHBIM METOIOM.

JeMoHCcTpanuu

Mozenu MoeKyIbl aleTHiIeHa U APYruX aJIKMHOB.

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 NpeACcTaBUTEb apEeHOB. Pa3BUTHE NIPEICTABICHUN O
crpoeHuu OeH3osia. CoBpeMEHHbIE MPEJICTaBIEeHUs 00 3JIEKTPOHHOM U MPOCTPAHCTBEHHOM CTPOECHUU
oensona. OOpa3oBaHUE APOMATUUYECKON T-CUCTEMBI. ['oMoJiorn OCeH30J1a, X HOMEHKJIATypa, o0Iias
¢dopmyna. HomenkiaTypa A JU3aMELICHHbIX IPOU3BOAHBIX O€H30jJ1a: OpTO-, MeTa-, Mapa-
pacnosioxkenue 3amecturesieid. Pu3n4ecKue CBOMCTBA apEHOB.

XumMHuecKkue CcBOMCTBa apeHoB. [lpuMepbl peakuuil 3JIeKTPOQHUIBLHOIO  3aMelleHUs:
aJIOT€HUPOBaHMUSI, AIKWINPOBAHUS (xaTanm3aTopbl Opunens—Kpadrca), HUTpPOBaHUS,
cynbupoBanus. Peakumum TruIpUpOBaHUS M IPUCOEIUHEHHUs Xjopa K Oenzony. OcobeHHOCTH
XUMHAYECKHX CBOMCTB TOMOJIOTOB OeH30i1a. B3anMHOe BiMsiHHE aTOMOB Ha MIPHUMEPE TOMOJIOTOB apEHOB.
OpueHTanus B peakiusx 3JekTpodpuibHoro 3amemenus. Opuenrtants! I u Il poga.

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

Apomaru3anys aJlKaHOB U UKJIOAIKAHOB. AJKIWINPOBaHUE OEH3071a.

JleMoHCTpan U

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

PactBopsromiast cnocoOHOCTh O€H30J1a (IKCTPAKIIUS OPTaHUYECKUX U HEOPTaHUYECKHUX BEIECTB
OEH30JI0M U3 BOJHOTO pacTBOpa #oda, KpacuTesneW; pacTBOpeHHe B O€H30Ji€ BEIIECTB,
TPYJHOPACTBOPUMBIX B BOJI€ (CEepbl, OEH30MHOMN KUCIIOTHI).

OtHomenue GeH3oma K OpOMHOM BOJie, paCTBOPY NEpMaHTaHaTa KajHsl.

Tema 2.6 IlpupoaHbie HCTOYHMKH YIJIEBOJOPOI0B
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

Hedpts. Haxoxnenune B  mpupoge, coctaB M (uU3MYECKHe  CBOMCTBA  HedTH.
TonnmBHO3HepreTHyeckoe 3HaueHue HeTH. IIpomblinuieHHas nepepaboTka HedTH. PexTudukarms
He(TH, OCHOBHbIE (HpakUUU ee pasJielleHus, HX HCIoNb3oBaHue. BtopuuHas mnepepaboTka
HedpTenpoaykroB.  Kpekunr  HedtenpoaykroB.  Pucdopmunr  HedtenponykroB.  KauecTBo
aBTOMOOMJIBHOTO TOIUIMBa. OKTaHOBOE YHUCIIO.

[TpupoaubIil U monyTHBIN HEPTIHOM ra3sl. CpaBHEHHE cOCTaBa MPUPOTHOTO U MOIMYTHOTO ra30B,
UX MPAKTUYECKOE UCIIOIB30BaHUE.

KameHHbI yrons. OCHOBHBIE HallpaBJIEHHs HCIIOJIb30BaHMs KamMeHHoro yris. KokcoBanue
KAMEHHOTO YIUId, BaXXHEHIIME MPOAYKTHl JTOr0 Ipolecca: KOKC, KaMEHHOYTOJIbHAas CMOJIa,
HajzcMobHast Boga. CoequHeHsl, BbIIesieMble U3 KAMEHHOYTOJIbHOM cMoJIbl. [IpoyKThl, monydaembie
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W13 HAJICMOJILHOU BOJIBI.
DKOJIOTMYEeCKHE aCIeKThl TOOBIYH, epepadOTKH U MCIIOIB30BAaHMS TOPIOYNX HCKOITAEMBIX.

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 OMPCACIICHUC HAJIMINUA HCIIPCACIbHBIX YITICBOJOPOJ0B B OcH3UHE U KCPOCHUHC.

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

Crpoenne u knaccupukanus cnupros. Knaccupukanus coupToB MO TUIY YIUIEBOJIOPOIHOIO
paaMKaia, YMcily TUIPOKCWIBHBIX TPYNI M THUIy aToMa YIJIEpOJa, CBSI3aHHOTO C I'MJIPOKCHIILHOM
IpyNIon. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME I'MIPOKCHIBHONM Ipynibl. BnusHue ctpoeHus
CIUPTOB Ha UX (PU3NYECKUE CBONCTBA. MeEXMOJIEKYIsIpHas BOJAOPOAHAs CBA3b. ['oMonorndyeckuil psj
IpeJesbHBIX OJHOATOMHBIX CIUPTOB. M30MepHs 1 HOMEHKIaTypa ajlKaHOJIOB, UX 00mas Gopmyia.

XVMHYECKUE CBOWMCTBA aJKaHOJIOB. PeaknmoHHas CIOCOOHOCTh MpPENENbHBIX OAHOATOMHBIX
cnupToB. CpaBHEHHE KHUCIOTHO-OCHOBHBIX CBOWCTB OPraHMYECKHUX M HEOPraHMYECKUX COEAVHEHUH,
cogepxxanx OH-rpynmmy: KHCI0T, OCHOBaHUH, aM(OTEpHBIX COeAMHEHUH (BO/bI, CIUPTOB). Peakuumu,
MIOATBEPKIAIOIIUE KHUCIOTHBIE CBOWMCTBA CHUPTOB. Peakuuy 3aMelleHus TUAPOKCUIBHOM IPYIIIbI.
MexMoneKysipHas JeTuapaTaius CIupTOB, YCIOBUS 00pa30BaHus NPOCTHIX 3GupoB. CiokHbIE 3DUPHI
HEOPraHMYeCKUX M OPraHMYeCKUX KHUCIOT, peakuuu sTepudukanuu. OKHUCIEHHE U OKHCIUTEIbHOE
JETUPUPOBAHUE CIIUPTOB.

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

OtaenpHble NPENCTAaBUTENN AJIKAHOJIOB. METaHOJ, €ro MPOMBIIUIEHHOE IOJIyY€HUE U
MIPUMEHEHHUE B IPOMBILIUIEHHOCTH. buonorndeckoe neiictBue meranona. Crenuduyeckue crnocoObl
IIOJIy4EHUS ATHJIOBOTO CIIUPTA.

DU3HNOIIOTHYECKOE JEUCTBUE DTAHOJIA.

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

®eHosl. DNEKTPOHHOE M IMPOCTPAHCTBEHHOE CTpoeHue QeHona. B3aumHoe BiusHUE
apoMaTHYECKOI0 KOJIbLIA U THJIPOKCUIILHOM IPYIIIBI.

Xumuueckue cBoiicTBa (eHoda Kak (DyHKIMS €ro XMMHUYECKOro CTpoeHus. bpommpopanue
(deHona (kauecTBEHHasl peakiusi), HUTpoBaHUE (MMKPUHOBAsl KUCIOTA, €€ CBOWCTBAa M NMPUMEHEHHUE).
OO6pa3oBaHue OKpaleHHbIX KoMIiekcoB ¢ HoHoM Fe3+. [Ipumenenue penona.

JleMoHCTpanuu

Mozenu MoKy CIUPTOB U (PEHOJIOB.

PacTBOpHMOCTh B BOJIE aJKaHOJOB, STHJICHTJMKOJS, TIUIEpUHa, (GeHona. B3aumopaelcTue
(dheHoma ¢ pacTBOPOM IIETIOYH.

IMpakTnyeckoe 3ansitue 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 Aabaeruabl 1 KEeTOHBI
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TpeboBanus k pe3ynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

['omonornyeckue psabl anbACTUIOB U KETOHOB. IloHATHE O KapOOHWIIBHBIX COCIMHCHUSX.
DNEKTPOHHOE CTPOSHUE KapOOHWILHOU TpymIibl. M3oMepuss 1 HOMEHKIIATypa aibJCTHI0B U KETOHOB.
dusnyeckre CBOMCTBA KapOOHMIIBHBIX COCTMHECHUM.

XVUMUYECKUE CBOWCTBA allbJICTHIOB M KETOHOB. PeaknnoHHas CIOCOOHOCTh KapOOHWIBHBIX
COCIMHECHMH. Peaknuy OKHCICHUS albJETHI0B, KAYECTBEHHBIE PEaKIMU Ha aJbJCTHIHYIO TPYIIIY.
Peakuuu nonmkonaeHcanuu: oopazoBanue GPeHon0(GOpMaTbICTHIHBIX CMOT.

[Ipumenenue u mosrydeHre KapOOHUIBHBIX coeTMHEeHMH. [I[puMeHeHre abIeruI0B U KETOHOB B
OBITY U IPOMBIIINIEHHOCTH. AJTTBACTUIBI U KETOHBI B Ipupoie (3¢upHbie Macia, pepomonsr). [Tonydenue
KapOOHWJIPHBIX ~ COCIMHEHHH  OKHCJICHHEM CIOUPTOB, THApATAllMe  aJKMHOB, OKHCICHHEM
yri1eBO10poA0B. OTIEIbHbIE NPEICTABUTENN albACTUIOB U KETOHOB.

JleMoOHCTpan U
KadecTBeHHbIE peakIMK Ha ajbAETHIHYIO IPYIIITY.

Tema 2.9 Kap0oHOBbI€ KHCJIOTHI U MX IPOU3BOAHbIE
TpeboBanwmst k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

['omonoruyeckuii psa  TPEACTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCHOT. [loHstHe o
KapOOHOBBIX KHCIIOTaX M HMX KilacCHpUKamusa. ['OMOJIOrMYeCKUi psij NpeleabHbIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT, UX HOMEHKJIATypa U U30MEPHSL.

XuMHYeCcKue CBOICTBA KapOOHOBBIX KUCIOT. Peakiuu, MuTroCTpUupyIoIue KUCIOTHBIE CBOMCTBA
U WX CpPaBHEHHE CO CBOWCTBAMH HEOPraHMUYECKHUX KHCIOT. Peaknuu sTepudukanuu. AHTHIAPHUIBI
KapOOHOBBIX KUCJIOT, UX MOJyYeHHE U IPUMEHEHHE.

Crioco0sI mosTy4eHust KapOOHOBBIX KHUCIOT. OTHeIbHBIC IPEICTABUTENN U X 3HaYeHue. O01mme
CHOCOOBI TIONyYEHUs: OKUCIICHUE aJKaHOB, aIKEHOB, IIEPBUYHBIX CIUPTOB, allbJETUI0B. Baxknelinme
MPEACTaBUTENN KapOOHOBBIX KUCJIOT, UX OMOJIOTHYecKasi poJib, CBOMCTBA U MPUMEHEHUE MYpPaBbUHOM,
YKCYCHOM, aJIbMUTHHOBOM M CT€APUHOBOM; aKPUJIOBOM M METAKPUJIOBOW; OJIEMHOBOM, JIMHOJIEBOU U
JIMHOJIEHOBOI; 1IaBEIEBOI; OCH30MHON KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHE M HOMEHKJIATypa CIOXHBIX 3(QupoB. CrocoObl MOMydeHUs
CIIOKHBIX 3QupoB. OOpaTUMOCTh peakuuu ATepupuKanud U (PaKTOphl, BIUSIOUIME HA CMEIIEHHE
paBHOBecus. OOpazoBaHHE CIOXKHBIX THONUAGHUPOB. JlaBcaH Kak NpeACTaBUTENh CHHTETHYECKHX
BOJIOKOH. XMMHUYECKHE CBONCTBA U IPUMEHEHHUE CIOXKHBIX d(DUPOB.

Kupsl kak cioxubie 3upsl raumnepuHa. KapOoHOBBIE KHCIOTHI, BXOISIIME B COCTAB >KHUPOB.
3aBUCHMOCTh KOHCHUCTEHIIMH JKHPOB OT HX COCTaBa. XHMMHYECKHE CBOWMCTBA KUPOB: THAPOJIH3,
OMBUICHHE, THApPUpOBaHUE. buonoruueckas poiib JKUPOB, HUX UCIOJIb30BaHHE B OBITY U
MIPOMBIIIIIICHHOCTH.

Conu kapOOHOBBIX KUCIOT. Mbia. CriocoObl MoTyueHus: coJieli: B3auMoIeCTBHE KapOOHOBBIX
KHUCJIOT C METaJUIaMH, OCHOBHBIMU OKCHJIAMHU, OCHOBAaHUSMH, COJISIMH; IIETOYHON THAPOJINA3 CIOKHBIX
3¢upoB. XUMUYECKHE CBONCTBA COJe KapOOHOBBIX KHCIOT: THAPOIU3, PeaKIMM WOHHOTO OOMEHa.
Mpbina, CyIHOCTh MOIOIIETO AecTBHSA. OTHOIIEHUE MbUIA K dKECTKON BojAe. CUHTETHYECKHE MOIOIINE
cpeanctBa — CMC (neTepreHTsl), UX NPEUMYIIECTBA U HEJJOCTATKH.

JleMoHCTpanun

KOJ’IJ’IGKHI/IS[ CHUHTCTHUYCCKUX BOJIOKOH.

3HaKOMCTBO C (PU3MYECKUMM CBOMCTBaMH BaKHEHIIMX KapOOHOBBIX KHCIOT. OTHOLIEHHE
Pa3IMYHBIX KapOOHOBBIX KUCIIOT K BOJIE.

CpaBHeHnue pH BOJHBIX pacTBOPOB YKCYCHOM U COJISTHOW KMCIIOT OIMHAKOBOM MOJISIPHOCTH.

IIpakTyeckoe 3ansaTue Ne 13
TpeboBanus k pesynbraram ocBoenus: [11-116, OK 1, OK 4, OK 5, OK 6

19



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

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

Monocaxapuabl. CTpoeHue U onTHYecKas U30Mepusi MoHocaxapuaoB. Ux kmaccudukamus mo
YHCITy aTOMOB yIJIepoJia ¥ IpUpoae KapOOHUILHOM TPYTIIIHI.

I'mroko03a, cTpoeHUE ee MOJIEKYIIbl U hu3ndecKkue cBorcTBa. Tayromepus. XUMHUUYECKHE CBOMCTBA
TJIFOKO3bI: PEAKLUH TI0 albJETHIHON IpyIie («cepedpsHOro 3epKajia, OKHUCICHHE a30THOM KHUCIOTOH,
ruipupoBanue). Peakuuu TIIIOKO3bI KaK MHOTOATOMHOIO CHUpPTa: B3aMMOJCHCTBHE TIJIIOKO3bI C
runpokcunoM menu (II) mpu komMHaATHOM TemmepaType M HarpeBaHUU. PaznuuHble TUIBI OpOXKEHUS
(ciupToBOe, MoJIoOUHOKHCIIOE). ['moko3a B npupoae. buonornyeckas poiab U NPUMEHEHHE TIHOKO3bI.
@pyKTOo3a KaK n30Mep IoKo3bl. CpaBHEHUE CTPOCHUS MOJIEKYJIbI 1 XUMUYECKUX CBOMCTB IJIOKO3BI U
¢bpykTo3bl. DpyKTO3a B IPUPOJIE U €€ OUOIOTUYECKAs POJIb.

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

Crpoenue nucaxapuao. CTpoeHHE U XUMHUYECKUE CBOICTBA caxapo3bl. JIakTo3a 1 MaibTO3a Kak
H30MEPBI Caxapo3bl.

Ob6mee cTpoenue nonucaxapuaoB. CTpoeHHEe MOJIEKYJIbI Kpaxmasa, aMUiao3a U aMUJIONEKTHH.
@du3nyeckue CBOMCTBA KpaxMmaya, €ro HaxoXKICHHE B IpUpoJe U Ouosiornyeckas pojib. | JIMKOreH.
Xumnueckue cBorcTBa Kpaxmana. CTpO€HHE 3JIEMEHTAPHOIO 3BE€HA 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. Haxoxnenue B mpuposae u Ouosiornyeckas
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 IMOMOINBI0 KadeCTBEHHOW peakuuu B Mefe, Xxjebe, Horypre,
MaprapuHe, MaKapOHHBIX U3JIEIHX, KPYyIax.

-Peakuus «cepeOpsiHOTO 3epkaiay IUIOKO3bl. B3aumoseicTBre IitoKo3bl ¢ THAPOKCUAOM MeIn
(IT) mpu pa3nu4HbBIX TeMIlepaTypax.

-JleiicTBue aMMHayHOrO pacTBOpa OKcuaa cepeOpa Ha caxapo3y. OOHapyXKeHue JaKTO3bl B
Mosoke. [leficTBre ioa Ha Kpaxman. HaOyxaHue 1memiroao36l 1 KpaxMaia B BOJIE.

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

Knaccudukanus u wmzomepuss amuHoB. [lonstue 00 ammuax. llepBuuHble, BTOpUYHBIE H
TpeTudyHble amMuHbl. Kiaccudukanmsi aMHHOB MO THITY YIJIEBOJOPOJHOTO paauKaia W YHCITY
aMUHOTPYMI B MoJeKyle. ['oMonorudeckue psabl MpeneiabHbIX amu(aTHUYeCKuX U apoOMaTUYECKUX
aMHUHOB, U30MEPHS U HOMEHKJIATypa.

AnnnHOBBIE KpacuTend. [IoHSITHE 0 CHHTETUYECKHX BOJIOKHAX. [lonMaMuibl ¥ oJMaMuTHbIE
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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. [IBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOMCTB aMHUHOKHCJIOT U €€ NpuuuHbl. [lentunnas cBsa3p. CHHTETHYECKNE BOJIOKHA: KallPOH, DHAHT.
Knaccudukanus Bonokos. [Tomyyenne aMMHOKUCIIOT, UX TPUMEHEHHE U OMOTIorHyecKas (pyHKITHSL.

benku. benku xak npupoassle noauMepsl. llepsuunas, BTOpu4Has, TpETUYHASA U YETBEPTUYHAS
CTPYKTYpbI OeKoB. OUOpMILISpHBIC U TIA00YIApHBIE 0K, XUMHUECKUE CBOWCTBA OEJIKOB: TOPEHUE,
JieHaTypalus, THAPOJIN3, KaueCTBEHHbIE (I[BETHbIC) peakuuu. buonornuyeckue QyHKIMM OEIKOB, HX
3HavyeHue. benku kak komrnoHeHT numy. [Ipobiema 6eTKoBOro roJogaHus U IMyTH €€ PeIeHHs.

HyxnenHnoBelie kuciotsl. HyKkiIlenHOBBIE KMCIIOTBI KaK IpUpOAHbIE TosmMepsl. Hykiieotnabl, ux
ctpoenue, npumepbl. AT® u AJID, ux B3aMMOIIpEBpALIEHUE M POJIb ATOrO Ipoliecca B IPUPOJIE.
[Tonstue [IHK u PHK. Ctpoenne JIHK, ee nmepBuuHas u BropuuHas CTpykTypa. buocunres 6enka B
KHUBOH KieTKe. | eHHass uHKkeHepus 1 OnoTexHoorus. TpancreHHsle pOpPMbI paCTeHUI U KUBOTHBIX.

JeMmoHcTpanuun

OxpammBaHye TKaHEW aHWIMHOBBIMU KPACUTEIISIMU.

OO6HapyxeHue (yHKIHMOHAIBHBIX IPYII B MOJIEKYJaX aMMHOKHUCIIOT. HeliTpanu3zauus 1menoun
AMUHOKHCIIOTOM.

He#Ttpanuzanuss KHUCIOTBI aMHUHOKUCIOTOW. Monenu MOJEKyd BaKHEWIIUX TIETEPOLIMKIIOB.
Koiekuus rerepouukiImieckux coeqnHeHni. JleicTeue pacTBopa NupuaMHa Ha HHAUKATOP.

Mopnens wmosexynsl JIHK, nemoHcTpanuss DpUHLIMIA KOMIUIEMEHTAPHOCTH a30THUCTBIX
OCHOBAaHMH.

OO6pa31pl IPOAYKTOB IUTAHUS U3 TPAHCTEHHBIX ()OPM PaCTEHUM U )KUBOTHBIX.

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

PactBopeHue GeskoB B Bojie M ux Koaryssius. OOHapykeHHe Oeika B KypUHOM SIHIIE U MOJIOKE.
Jenarypanus Oenka. [[BeTHbIC peakiuu OEITKOB.

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

®epmenTtsl. [TonsaTre o pepmeHTax Kak 0 OMOJIOTMYECKUX KaTaln3aTopax OENKOBOM MPUPOJIBI.
0COOEHHOCTH CTPOEHHS U CBOICTB B CPAaBHEHUU C HEOpraHM4eCKUMH Katainu3aTopamu. Knaccudukanus
¢depmeHTOB. OCOOEHHOCTH CTPOEHUS M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh M 3((HEKTUBHOCTb.
3aBUCUMOCTb AKTUBHOCTU (P€pPMEHTOB OT Temneparypsl ¥ pH cpenpl. 3HaueHune GpepMeHTOB B OMOJIOTUN
Y IPUMEHEHUE B IIPOMBILIUIEHHOCTH.

Buramunsl. [Tonstue o Butamunax. Mx kiaccudukanus u o6o3nauenne. Hopma norpebnenus
BUTaMMHOB. BosopactBopumsele (Ha nmpumepe BuramuHoB C, rpynnsl B u P) u sxupopactBopumsbie (Ha
npumepe ButaMuHOB A, D u E). ABUTaMHHO3BI, TUMEPBUTAMUHO3BI W THIOBUTAMUHO3BI, HUX
npoUIIaKTUKA.

['opmonsl. TloHATHEe O ropMoHax Kak OMOJIOTMYECKH AaKTHBHBIX BEIIECTBAX, BBIIOJHSIOLINX
SHJIOKPUHHYIO PETYIISALMIO )KU3HEAEATEIbHOCTH opranu3mMoB. Kimaccudukaryst ropMOHOB:

CTEpOM/Ibl, TPOU3BOIHBIE AMUHOKHCIIOT, MOJMUIENTUIHbIE U OEeTKOBbIe TOPMOHBL. OTneIbHbIE
IIPEICTaBUTENN: 3CTPAINOI, TECTOCTEPOH, MHCYJINH, aJpEHAJINH.

JleMoHCTpanun
O06pa3ipl BUTaMUHHBIX NTpenapaToB. [lonuBuTaMUHBL.
Nnmoctpanuu ¢otorpaduii KUBOTHBIX € pa3IMYHBIMU (POPMAMU aBUTAMHUHO30B.

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

XuMusg u IMPOU3BOACTBO. Xnmuueckas MPOMBIIIJICHHOCTE U XUMHUYCCKUE TCXHOJIOIUH. CI)IpI)e
JII1 XUMHYECKOH MMPOMBIIIJICHHOCTH. Bona B XHMHYECKOH IMPOMBIIIJICHHOCTH. 3HepFI/I$I JJIA
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XHMHYECKOT0 TPOU3BOACTBA. HayuHble MPUHIIMITBI XUMHYECKOTO TPOM3BOICTBA. 3AIIUTA OKPYKAOIIEH
cpenbl M OXpaHa TpyAa NOpPU XUMUYECKOM Mpou3BojacTBe. OCHOBHBIE CTagUU XHWMHUYECKOTO
npou3BojcTBa. CpaBHEHUE TPOU3BOJICTBA aMMHAaKa M METAHOJIA.

XuUMUs B CEITbCKOM XO03sICTBE. XMMHU3ALHUS CEIbCKOr0 X035ICTBA U €€ HalnpaBiicHUs. PacTeHust
M TI0YBa, MOYBEHHBIN TMOTJIOMIAIOIINA KOMIUIEKC. YI0OpeHHus M uX Kiaccuukamus. XUMHUYECKHE
CpeJICTBa 3alUThI pacTeHuil. OTpUIIaTeIbHbBIE TOCIEICTBUS TPUMEHEHHUS MECTUIINIO0B U O0ph0a C HUMH.
Xumu3anus >JKHBOTHOBOJICTBA.

XuMus U 3KoJorusi. XUMUYECKOE 3arpsi3HEHUE OKpyKaromieit cpenbl. Oxpana runpochepsl ot
XUMHUYECKOTO 3arps3HeHus. OXpaHa MOYBBI OT XMMHYECKOro 3arpsisHeHus. OxpaHa aTMocdepbl OT
XUMHYECKOTO 3arpsisHeHus. OxpaHa (aopsl U payHbl OT XUMHYECKOTO 3arpsi3HeHUs. bruoTexHonorus u
TE€HHAsI MHKEHEPUSI.

XuMUs ¥ IOBCETHEBHASA KU3Hb YeloBeKa. JlomamHsas anTteka. Morolye 1 YiCTAIME CpeaCTBa.
CpencrtBa 60pb0BI ¢ OBITOBBIMH HaceKOMBIMU. CpescTBa JTMYHOW TMTHEHBI M KOCMETHUKH. XUMHS H
nuia. MapKupoBKHY yITaKOBOK MUIIEBBIX U TUTUEHUYECKHUX MTPOYKTOB M YMEHHUE UX YATATh. DKOJIOTHS
JKUINIIA. XUMHS 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 CLIOCOOOB €€ peryJInpoBaHusl.

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

W3ydeHnue coctaBa SHEPreTHYECKUX HAUTKOB U UX BIIMSHUS HA OPTaHU3M YeJIOBEeKa.
HccnenoBanue Gpu3nYecKux ciocoOOB OUYMCTKH BOJIBI B IOMAIIHUX YCIOBUSAX

UccnenoBanmne pH-pacTBOpOB HEKOTOPBIX COPTOB MbLJIA, IIAMIYHEH U CTHPATbHBIX ITOPOLIKOB.
HccnenoBanue ®eCTKOCTH BOJIbI U CIIOCOOOB €€ CHUKEHUSI.

10. UccnenoBanue Hpr3NKO-XMMHUUYECKUX CBOMCTB MOJIOKA Pa3HBIX MPOU3BOAUTENEH.

11. ox B mpoyKTax IMUTAHUA ¥ BIMSHHE €I0 HA OPraHH3M YelOBEKa.

12. OnpeneneHne KayecTBa Mena.

13. Koppo3ust MeTaiiioB aBTOMOOMIIEH U CIIOCOOBI €€ TPeayIpekICHHS.

14. Onpeenenue npuMecel B BOJOTIPOBOIHOM BOJIE.

15. BnusiHre ra3upoBaHHbBIX HAIIUTKOB HA OpPraHU3M 4€JIOBEKa.

16. VccnenoBanue pa3inyHBIX COPTOB 4as M UX (PU3MOJOTMYECKOE BO3JCHCTBHE HAa OpPraHu3M
YeJI0BEKa.

Nk w =

Al e

22



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 XMMHUYECKUX AJIEMEHTOB Ha 37I0POBbE M BHELTHOCTH YEJIOBEKA.
AHanu3 cHera JJisl OLIeHKH aTMoc(epHOro Bo3ayxa ropoaa Kemeposo.
VYT11€BOAOPOIHOE TOIIMBO, €0 BU/Ibl I HA3HAYEHHUE.

Bnusinue MUKpO3J71€MEHTOB Ha OPraHu3M PacTeHUH.

W3ydeHue poau XUMHUM yIJIEBOAOPOI0OB B CBAPOYHOM IIPOU3BO/ICTBE.
Jlaypeatsl HoGeneBckoli mpeMuun B 00J1aCTH XUMUH.

OumncTKa 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.

*#% Pa3paboTKka, 0pOpMIICHHE U 3aLIUTa MHIUBUIYaJIbHOIO IPOEKTA OCYLIECTBIISETCS COIJIACHO
[TonoxxeHus o mopsaKe OpraHu3alvy BHIIIOJHEHUS U 3aIMThl MHAWBUIyaJbHOTO MPOEKTA 0 Y4eOHBIM
npeaMmeraM, — pa3pabOTaHHOTO M yTBEpXkAeHHoro  ['ocynapcTBEeHHBIM — IPOQecCHOHATBHBIM
oOpa3zoBaTenbHBIM yupexkaeHneM «KemepoBckuii arpapubiii TexHukym» umenu [.I1.JleBuna (ot

25.05.2021 r).
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6. TH®OPMALMNOHHOE OBECIIEYEHUE OBYYEHUS
6.1 YueOHO-MeTOAMYeCKOe 0OecniedeHne 0011ero y4eGHOro npeamera

OCHOBHbBIE HCTOYHHUKH:

1. HBanos, B. I'. Oprannueckas xumus. Kparkuii kypc: yuebnoe nocooue / Uanos B.I'.,
I'eBa O.H. - Mocksa: KYPC, HULl UH®PA-M, 2018. - 222 c. - ISBN 978-5-905554-61-2 // ObC
«Znaniumy». — URL:http://znanium.com/catalog/product/912392 (nara obpamenus: 06.05.2021). —
Pexxum noctyna: miig aBTopus. nonab3oBaTenaei. — TeKeT: 3JIEKTPOHHBIM.

2. Hsanos, B. I'. OcnoBrl xumuu: Yueonuk / Ueanos 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: 06.05.2021). — Pexxum nocTyma: mo
TIOJIITUCKE.

3. boromosnosa, 1. B. Heopranuveckas xumus: yaeoHoe mocodoue / boromonosa U.B. -
Mocksa: Anspa-M, UHDOPA-M, 2020. - 336 c. (ITPODPUnp) — (Cpennee mpodeccHOHATBEHOE
oOpazoBanme) —  ISBN  978-5-98281-187-5 /I D2BC «Znaniumy. — URL:
https://znanium.com/catalog/product/1061490 (mara o6pamenus: 06.05.2021). — Pexxum mocryma:
JUISL aBTOPU3. MOJIb30Baresneil. — TeKCT: 3JeKTPOHHBIM.

Jlono/IHUTeIbHbIEe HCTOYHMKH:

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

(mata oOpamenus: 06.05.2021). — Pexxum poctyma: ansi aBTopu3. mojib3oBaTeneid. — Tekcr:
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: 06.05.2021). — Pexxum gocrymna:
JUISl aBTOPHU3. TIOJIb30BATENE. — TEeKCT: A3JIEKTPOHHBIM.

HNuTepHeT-pecypcenl:

1. Enunas xosmtekuuss LugpoBeix oOpasoBarenbHbix pecypcoB — URL:http:school-
collection.edu.ru (gara oOpamenus: 06.05.2021). — TekcT: 2I€KTPOHHBIH.

2. XWMMKHM ¥ XUMHS: )KypHaJI XUMUKOB-3HTYy3uacToB — URL:http://chemistry-chemists.com
(mara obpamenus: 06.05.2021). — TekcT: 2JI€KTPOHHBII.

6.2 MaTtepua/ibHO-TeXHHYeCKOe ofecrieyeHue y yueOHOro npeamera

MarepranbHO-TEXHMYECKOE U y4eOHO-METOMYEcKoe O00eCliedeHne pean3alli  OCHOBHOM
obpazoBarenbHoi nporpammsbl cootBercTBYeT PI'OC CIIO o npodeccun 23.01.17 Mactep no peMoHTy 1
00CITY)KHBaHUIO aBTOMOOWIIEH.

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

2. Pabouee MecCTO IperojaBaTelsi, OCHAIIEHHAs KOMITBIOTEPOM, JIMLIEH3MOHHBIM MPOrPaMMHBIM
obecriedeHneM W BO3MOYKHOCTBIO TIOJKITFOYEHUS] K HMH(OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHON —CETH
«IHTEpHED.

3. NudopmarmonHo-OMOIMOTEUHBIHN TIEHTP ¢ pabourMy 30HaMH, 000PYI0OBaHHBIMUA YHTATLHBIMA
3a5laMH 1 KHUTOXPaHWIMILAMH, 00€CTIEUMBAIOIIMH COXPAHHOCTh KHMKHOTO (DOH/IA.

6.3 KOHTPOJIb M OLICHKA OCBOCHHUSI 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 OCBOEHHS M NPUMEHEHHUS YHHBEpPCAJIBHBIX YYEOHBIX JCHCTBHM 10
y4eOHOMY IIPEIMETY OCYILECTBIIETCS MPENOAaBaTeNIeM B IIPOLIECCEe MPOBEIECHUS YUeOHBIX 3aHATHH
U CaMOCTOSITEIbHON pabOThl OOydYalOUIMXCS B paMKax TEKYIIErO KOHTPOJS U MPOMEKYTOUHOH
aTTeCTalluH.

B cootBerctBun ¢ tpeboanusimu ®I'OC COO noctmkeHue yHHBEpPCAIBHBIX Y4YeOHBIX
JEeUCTBUH 110 yueOHOMY MpeAMETY JIMYHOCTHBIX, METAIIPEAMETHBIX PE3yJIbTaTOB HE BBIHOCUTCS Ha
UTOTOBYIO OIIEHKY oOydaromuxcs. Ha ypoBHe ocBoeHust y4eOHOTo IpeaMeTa OLCHKa JaHHbBIX
Pe3yJabTATOB OCYIIECTBIISIETCS C LIENbIO BBISBICHUN TUHAMUKH JIMYHOCTHOTO pOCTa 00Yy4aroLIUXCs

MIOCPEJICTBOM HAOIIOICHUS M JOKYMEHTAIBHO HEe (PUKCUPYETCSI.

[Inanupyemble pe3y/ibTaThl
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
BHEAYJUTOPHOM U TBOPUYECKOU
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
o0y4aromuxcsi BO Bpemst
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,
0OIIECTBEHHO 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 BKIIIOYATHCS
B COBMECTHYIO JISSITEITBHOCTD,
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
HaOJIIOEHU 3a
MOBEICHUEM
00ydJaronmxcs 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 00yYaromuMHCS TpU
BBITIOJIHCHUH ~ YYCOHBIX
3aaHUi (B TOM YHCIIE

pasperuenus npooiem; y4eOHBIX 3a71a4 MIPOCKTA);

CIIOCOOHOCTH ¥l TOTOBHOCTB 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 CaMOCTOSITEIbHOI HAOTIOICHUS 3a
MH(POPMALMOHHO- TI03HABATENBHON | mH(OpMaIHOHHO- 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
IIPEICTAaBICHUN O MECTE XUMHH 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;
MMOHMMAaHHUE POJIM XUMUU B
(dbopMHUpOBaHUU KPYTro30pa U
(G YHKIIMOHATIEHOM
IPaMOTHOCTH Y€JI0BEKa [

PEIICHUA MMPAKTUYCCKUX 3aaa4

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

- OIIGHKAa COCTaBJICHHUS
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 BBIMOJIHCHHUS
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 BBIBOIbI; TOTOBHOCTB H
CIIOCOOHOCTH MMPUMEHSATH METOIBI
MO3HaHUS IPU PEILICHUN
MPAKTUYECKHX 3a/1a4

- OBJIQJICHUE OCHOBHBIMH
METOJaMU HAYyYHOTO
IMO3HAaHUWsA,; UCII0JIb3YCMbIMHA B
XUMHUU: HAOJTFOICHUEM,
OIMCAaHUEM, U3BMEPEHUEM,
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;

- OIICHKa 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 ¥ TTMCBMEHHOTO
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

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

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