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Pabouas nmporpamMma AUCHUIUIMHBL «XUMUs» pa3paboTaHa Ha OCHOBE:!

®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 (pea. ot 16.04.2022) «O6 oOpazoBannu B
Poccutickoii enepanuny;

®denepalibHOTO TOCYJapPCTBEHHOTO 00pa30BaTeNIbHOTO CTaHapTa CpPeHEro oOmero oopa3oBaHus
(yrBepxkaén Ilpukazom Munucrepcrsa odpasoBanus U Hayku Poccuiickoit @enepanuu ot 17 mas 2012
r. No 4130, pen. ot 12.08.2022);

®denepanbHOrO0  rOCyIapCcTBEHHOro  oOpa3oBarenbHOoro  cravjgapra (PI'OC) cpeanero
npodeCcCUOHAIBHOTO 00pa3oBaHus 1Mo creruaibHocTsIM 19.02.07 TexHOoIorus MOJIOKa ¥ MOJOYHBIX
HPOJIYKTOB (YTBEPXKICHHOTO MpHKa3oM MuHHCTepcTBa 00pa3oBanus U Hayku Poccuiickoit deneparyu
ot 22 anpens 2014 r. Ne 378); 19.02.08 TexHon0rus msica U MSICHBIX MPOAYKTOB (YTBEPXKIECHHOTO
npukazoM MuHucrepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @enepanuu ot 22 anpens 2014 r. Ne
379);

Konnenuun npenogaBanus y4yeOHOro rmpenmera «XuMHS» B 00mIe00pa3oBaTeIbHBIX
opranmzanusx Poccuiickoit ®enepainuu, peanu3yoOIIMX OCHOBHbIE 00pa3oBaTENIbHBIC MPOTrPaMMBbl
((yrB. pemiennem Komneruu Munnpocsemenusi Poccun, nmpotokoit ot 03.12.2019 Ne I1K-4BH));

[IpumepHoit paboueli mporpaMMBbl CpeHEro 001Iero o0pa3zoBaHus «XuMHUs» (0a30BbI YPOBEHB);

[Ipumepnoii mporpamMmbl  BocmuTaHus (0moOpeHa pemeHueM  ¢enepaabHOro  ydeOHo-
METOJIMYECCKOT0 00 TUHEHMS 110 001IeMy o0pa3oBanmio, MpoTokos oT 02.06.2020 Ne 2/20).

CocraBuTensb:
IIPENOIABaTEIIb 3Bsaruna O.B.

Pabouas mporpamma paccMOTpEeHa M YTBEpXKACHA Ha 3aceqaHuu KadeApbl TYMaHUTapHBIX U
€CTECTBEHHO-HAYYHbIX TUuCIUILIUH (TipoTokoi Nel ot 28.08.2022 r.)

3aBenyrommii kageapou Bacunenko O.B.

Pabouass mporpamma paccMOTpeHa M YTBEpXkJ€Ha Ha 3acelaHMM IpeIMEeTHOH (LIMKIIOBOH)
komuccuu (mpotokon Nel ot 29.08.2022 r.)

IIpencenares npeAMeTHOM (LIUKJI0BOI) KOMUCCHHU 3Bsiruna O.B.

V.

3agenyrommii oraenenuem CIIO I'opsianos C.A.



COJEP)KAHUE

[TacopT paboueil MPOrPaAMMBI AUCIIUIIITHHBI ... ..uueeeteneete et eteaneeeeaneeneanaennenns

CTpYKTYpa U COIEPIKAHNUE AUCIIHIIITIHBL . . . ..o et eteeetente et et et et eee et eeenaeanennns

YcnoBus peanuzanuu padboueit IPOrpaMMBbl JUCITUTUIAHBL. . . ....uueeneeeeeeeneannennenn.

KOHTpOJ'IB M OLCHKA PE3YJIbTATOB OCBOCHUA AUCHUIIIIMHBI. ...,

OHGHO‘IHI)IG Cp€acTBa A1 NPOBEACHHNA TCKYILICT'O KOHTPOJIA YCIIEBAECMOCTHU U

MIPOMEKYTOUYHOM aTTECTALNU

C4

C.6

C.30

C.33

C.39



1. IACIIOPT PABOYEHN ITPOT'PAMMBI JUCHUATIIAHBI 1.02 «Xumus»

1.1. ObaacTh NpUMeHeHUs1 POrPaMMbI
Pabouas mporpamma mucnuriuabl [1/1.02 «Xumus» sBISeTCS 9acThi0 OCHOBHOHM MPOQeCCHOHATBEHOM
00pa3oBaTeNbLHOM MPOrpaMMbl MOATOTOBKHM CIENHMAIMCTOB CPEIHEro 3BeHa 1o creruaiabHocTsaM 19.02.07
TexHOIOrnsI MOJIOKAa ¥ MOJIOYHBIX NpoayKToB, 19.02.08 TexHOomOrHs Msica M MSICHBIX IIPOAYKTOB

1.2. Mecto mucunmimabl B crpykrype OIIOII
Huctummuna  T1J1.02  «Xumust»  gBisercss  y4eOHOW — JTUCHMIUIMHOM — 00s3aTeIbHOU
npeametHoil obnactu «EctectBennsie Haykn» PI'OC cpemnero obmiero oOpa3oBaHus W 0a30BOM
JTUCIUTIIMHON 001meoOpazoBatenbHoi noaroroBku CIIO u peanusyercs B [ u Bo Il cemecTpax mpu
CpOKeE TMOJIy4eHHUs CpeiHero mpodeccnoHansHOro oopasoBanus 3 roaa 10 mecsies.

1.3. leau 1 3a1a4u M CHUIVIMHBI, IVIAHUPYEMble Pe3yJbTAThI 0CBOEHH S YU4eOHOM
AUCIHHUIIMHBI:

Coneprxanne nuciuiinibl [1/1.02 «XuMus» HanpaBiIeHO HA JOCTUKEHUE CICYIONINX Yeleil:

- GopMupoBaHue y OOyd4arOIIMXCS YMEHHUS OILEHHUBATh 3HAYUMOCTh XMMHYECKOTO 3HAHUS IS
Ka)KJJOTO YEIIOBEKa;

- (opmupoBaHHEe y OOYYAIOIIMXCS ICJIOCTHOTO MPEICTABICHHUS O MHPE M POJIH XUMHUHU B
CO3/IaHUH COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHHBI MUPA; YMEHUS OOBSICHATH OOBEKTHI M IMPOIIECCHI
OKpYy)Xarolel eHCTBUTEIBHOCTH: MPHUPOAHOMN, COLMAIbHOW, KYJIbTYPHOW, TEXHHUYECKOH Cpelbl,
WCIIONB3YS I 3TOTO XUMHUYECKUE 3HAHUS;

- pa3BUTHE y OOYYarOIIMXCS yMEHUN pa3nuyaTh (akThl U OICHKH, CPAaBHUBATH OLICHOYHBIE
BBIBOJIbI, BHJIETh MX CBSI3b C KPUTEPUSIMH OIICHOK M CBSI3b KPUTEPHEB C OMPEIEICHHON CHCTEMOM
LeHHOCTe!, (OpMYyTUPOBATH U OOOCHOBBIBATH COOCTBEHHYIO TO3HUIIHUIO;

- TpuoOpeTeHHe OOYyYarolMMHUCS OIbITa PAa3HOOOPA3HOM ACATENBHOCTHU, TO3HAHUS U
CaMOIIO3HAHUs; KJIIOYEBBIX HABBIKOB, MMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE IS Pa3UYHBIX BUJOB
JeSTeIbHOCTH (HABBIKOB pEIICHHs NpoOJeM, NMPUHATHS PEIICHWH, MOWCKa, aHaimmM3a U 00paboTKH
nH(pOpMAaLlUM, KOMMYHUKATUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHUN, COTPYAHHYECTBA, OE30MaCHOTO
oOpareHus ¢ BEIIECTBAMHU B IIOBCETHEBHOM JKU3HM).

VYueOnas aucuurnnuHa [1/1.02 «Xumus» opueHTUpOBaHa HA JOCTUKEHHE CISIYIONINX 3a1a4:

- U3yYUTh TEOPETHUECKHE OCHOBBI XUMUHU U OCOOCHHOCTH MPOTEKAHUS XUMHUECKUX MPOIECCOB
B OKPY’KAIOIIEH cpe/ie U UX 3HAYMMOCTH VISl KaXKJIOTO YeTIOBEKa;

- U3Y4YUTh COCTaB, CTPOEHUE U CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKUX U OPTaHMYECKUX
COCIMHEHUI M WX B3aMMOIIPEBpAIICHUHN, KOTOpPHIE JIEKAT B OCHOBE NPHUPOAHBIX W TEXHOTEHHBIX
MIPOLIECCOB;

- chopmupoBaTh y OOyYarOUIUXCS OMNBIT Pa3HOOOPA3HOM NEATETBHOCTH, TIO3HAHUS U
CaMOIIO3HAHUsI B OO0JIACTH XUMHUH; KJIIOUEBBIX HABBIKOB SKCIEPUMEHTAIBHON paboThl, HMEIOIINUX
YHUBEpCAIbHOE 3HAYCHUE /IS PA3TUIHBIX BUIOB JCSITEIIBHOCTH.

IInanupyemMble THYHOCTHBIC Pe3yJIbTAThl 0CBOCHHUS Y4eOHOM AUCHMIIMHBI:

- (hopmupoBaHME UyBCTBA rOPJOCTH U YBAKEHHUS K UCTOPUU U JOCTHIKEHUSM OTEUECTBEHHOM
XUMHUYECKON HAyKH; XUMHUYECKH T'PAMOTHOE IMOBEJCHHE B MPOPECCUOHATIBHOMN EATENTbHOCTH U B OBITY
IpH 0OpaleHnH ¢ XMMUYECKUMU BEIIeCTBAMU, MaTepUaIaMH U MPOLecCaMu;

- TOTOBHOCTb K TPOJODKEHUIO OOpa30BaHUS M TOBBIIICHUS KBaTU(PHUKAIMU B H30paHHON
npodeccnoHaNbHOM 1eATENbHOCTH U 00bEKTUBHOE OCO3HAHUE POJIM XMMHUECKUX KOMIETEHIIUN B 3TOM;

- YMEHHE MHCNOJIb30BaTh JOCTHKEHUS COBPEMEHHONM XHUMHUYECKOW HAyKM M XUMHUYECKHX
TEXHOJIOTUN  JUIsl TOBBIIIEHUS COOCTBEHHOTO HMHTEJUIEKTYalbHOI'O Pa3BUTHUS B  BBIOpaHHOM
poeCcCUOHATLHON 1EATEIbHOCTH.

IlnanupyemMbie MeTanpeaMeTHbIE Pe3YJbTATHI OCBOCHUSA Y4eOHOM QM CIUILINHBI:



- YMCHHE HCIIOJb30BAHUS PA3JIMYHBIX BHUJOB IMO3HABATEIbHON JCATEIBHOCTH W OCHOBHBIX
WHTEJUICKTYaJIbHBIX ONepanuid (MOCTAHOBKH 3a7add, (OPMYJIMPOBAHMS THIIOTE3, aHAIW3a M CHUHTE3a,
CpaBHEHHUs, 0000IIEHNS, CHCTEMAaTH3aIH;

- TOTOBHOCTh K BBIABICHUIO IPUYMHHO-CICACTBCHHBIX CBS3CH, IIOMCKAa aHAJIOIOB,
(hopMyIMpOBaHUS BBIBOJIOB) JIJIsl PELICHUS TIOCTABICHHOM 3a1a4u,;

- IPUMEHEHHE OCHOBHBIX METOJIOB ITO3HAHHWS (HAOJIOJCHHUS, HAYYHOTO SKCIICPUMEHTA) IS
W3YYCHHUS PA3JIMYHBIX CTOPOH XHMHUYECKUX OOBEKTOB M TMPOIECCOB, C KOTOPHIMH BO3HHMKAET
HEO0OXO0IMMOCTD CTAIKUBAThHCS B PO ecCHOHaIbHOU cdepe;

- HCIOJb30BAaHHE pPAa3IMYHBIX MCTOYHHKOB JUIS TOJYYCHHS HHPOPMALUU O XUMHUCCKUX
mporeccax, yMEHHE OICHHTh €€ JOCTOBEPHOCTb JUIS JOCTHIKCHHUS XOpOIIMX pPEe3ylIbTaToB B
npodeccuoHaIbHOM chepe.

IL1anupyemMble mpeMeTHbIE Pe3yIbTaThbl 0CBOEHUS Y4eOHOMH JUCHMIIUHBI:
3HATh/ IOHUMATh:
- 3HAaHHE OCHOBOIIOJATAOIIUX XUMUYECKUX IOHATHH, TEOPUM, 3aKOHOB M 3aKOHOMEPHOCTEW;
YBEPEHHOE I10JIb30BAaHUE XMMUYECKOH TEPMUHOJIOTUEH U CUMBOJIMKOM;
- MECTO XMMHHM B COBPEMEHHON Hay4yHOW KapTHHE MHUpA; pOJb XUMHH B (OPMHUPOBAHUHU
KpYyro3opa ¥ pyHKIMOHAIbHON IrPaMOTHOCTH YE€JIOBEKA JUIsl pellieH sl TPaKTUYECKUX 3ajiay;
- IpaBUJIa TEXHUKU OE€30MACHOCTH MPU UCTIONBb30BAaHUM XMMHYECKIX BEIIECTB.
yYMeTh:
- YMCTh [JaBaTb KOJHMYCCTBCHHBLIC OLCHKU W IMPOU3BOJUTL pPaCdYCThI IO XHUMHUYCCKUM (bopMynaM u
YPaBHEHUM;
- O6pa6aTLIBaTB, OOBSICHATD PE3YyIbTaThl HPOBEACHHBIX ONBITOB U A€JIaTh BBIBO/IbI;
- TPUMEHATh METOJbl HAYYHOTo Mo3HaHUS (HaOmioJeHHWe, ONHMCcaHhe, H3MEPEHUE) MpPHU pElICHUH
MPAKTUYCCKUX 3aaa4d.
HCNOJIb30BATH NpPHOOpeTeHHbIe 3HAHUSI U YMEHHMs B NPAKTHYECKON AesiTeIbHOCTH
MOBCEHEBHOI KM3HM JI51:
- (¢dopMHpOBaHUSA COOCTBEHHOW TMO3MIUM IO OTHOLICHUIO K XHMMHYECKOH uHpopmauuy,
IIOJIy4a€MOM U3 Pa3HbIX HCTOYHUKOB;
- IPUMEHEHMs METOI0B IIO3HAHUS NPH PEIIEHUH IPAKTUYECKHX 3a/1a4;
- COOJIOJICHHS TIPaBWJI TEXHUKH O€30MaCHOCTH TIPH WCIIOJIb30BAaHUHM XUMHUYECKUX BEIIECTB B
MPAKTUYECKOHN IEATEIIbHOCTH U TOBCETHEBHOM JKU3HU.
1.4. KotnyecTBO 4acoB HA 0CBOeHUE Y4eOHOM TUCHUIIIUHBI.
MakcumanbHON yueOHOM Harpy3ku o0ydaromierocs (Bcero) 258 4acos, B TOM YHUCIIE:
- 00s13aTeNBHOM ayIUTOPHOM yueOHOH Harpy3ku oOydarorierocs: — 166 qacos;
- CaMOCTOATENIbHOM paboThl oOyuaromierocs —82 vaca
- KoHCynbTanuu — 10 9acos;
- UHIUBUAYaIbHBIN npoekT — 10 yacos.



2. CTPYKTYPA U COAEP)KAHUE JUCIIUITJIMHBI

2.1. O0beM AUCHMILVIMHBI M BHABI Y4e0HOH padoThI

O0beM yacoB

Bupa yueoHoil paboTbi Cemectp Hroro
1 2
MaxkcumanbHa ydeOHasi Harpy3ka (Bcero) 118 140 258
O0s3aTe1bHasi ayANTOPHAsI y4eOHAsA 80 86 166
Harpyska (Bcero)
JIEKIINH, YPOKH 38 40 78
nabopaTopHbIC 3aHATHS 42 46 88

MMPAKTUYCCKUE 3aHATHA

KonTtponbHbie paboTh

KypcoBasi pabora (IpoeKT)

CamocrosiTesibHasA padoTa 00y4auierocs 29 43 12
(Bcero), B TOM 4YHCIIE:

JIOMAITHssL paboTra 19 17 36
paboTa ¢ AOMOJHUTENBHON JIUTEPATYpPOil 10 26 36

U3ydeHHe MaTepuaia yuyeOHuKa

MOWCK U cucTeMaTH3aus HGOpMaIUH C
MCIIOJIb30BaHneM MHTepHET-pecypcoB

COCTaBJICHUC IIJIaHA-KOHCIICKTa

WuauBuayalibHbII MPOSKT 5 5 10
KouncyabTanun 4 6 10
dopma NMPOMeKYTOUHOI aTTecTallu 10 3auer DK3aMeH 3auer,
AUCUHUIINHE DK3aMeH




2.2. TemaTuueckuii miaan u coaep:kanue qpucuumianabl 1. 02 «Xumusn»

HaumeHnoBaHue Copeprxkanue y4eOHOro MaTepuaJjia, 1ad0opaTopHbie U NPaKTHYeCKHe padoThl, O LeM YaCOB YpoBeHb
pa3aesioB M TeM caMOCTOsITeJIbHAsI pa0oTa 00y4aloIMuXcs OCBOCHHUSA
1 cemecTp
Beenenue
BBenenne Jleknus, ypok. HayuHnble MeTOAbI MO3HAHUS BEIIECTB U XUMHUYECKUX SIBIEHUU. Ponp skcnepumeHTa 1 1
U TEOpUU B XMMHUH. 3HaueHHe XuMuu npu ocBoeHnu mnpodeccuir CIIO u cneumansnocreit CI1O
€CTECTBEHHO-HAY4YHOr0 mpoduiist npohecCuoHaIbHOro 00pa3oBaHusl.
Pa3nes |. Opranunyeckasi Xumust
Tema 1.1. Jleknus, ypok. Ilpeamer opranmdeckoit xumuu. I[loHATHE 00 OpPraHUYECKOM BEIIECTBE U 2 1
IIpenmer oprannyeckod xumuu. Kpatkuii odepk UCTOpUM pa3BUTUA OPraHMYECKOM XMMHUH. Butamusm u ero
oprannueckoi | kpymenue. OcCoOOEHHOCTU CTPOEHHs OpraHndeckux coenuHeHuil. KpyroBopot yrieposaa B mpupoJe.
xumuM. Teopus | Jlekums, ypok. Teopus crpoenus opranumdyeckux coeauHeHuit A.M. bytneposa. Ilpeanocbuiku
CTPOCHUA co3maHus Teopuu cTpoeHus. (OCHOBHBIE TOJNIOXKEHUS Teopun crpoeHuss A.M. Bbyrtieposa.
oprann4yeckux | XUMHUECKOE CTPOCHHE M CBOMCTBAa opraHumdeckux BemiecTB. [lonstue 006 mzomepuu. CrocoOsbl
coeMHeHU 0TOOpaKeHHsI CTPOCHHST MOJIEKYJbI ((opmyinbl, Moaenu). 3HaueHue teopuud A.M. BytiepoBa mms

pa3sBUTHsSL OPraHUMYECKOM XUMHM M XHMHYECKHX HporHo3oB. CTpoeHue aroma Yriepoja.
OneKkTpoHHOEe 00JaK0 W OpOuTanb, S- U P-OopOUTAIN. DIIEKTPOHHBIE U BJIEKTPOHHO-TpapUUecKue
(dopMynbl aTOMa yriepoja B OCHOBHOM M BO30Y)XICHHOM COCTOSIHMAX. KoBalleHTHass XuMHuecKas
CBA3b M ee Kiaccuukanus Mo crnocody mnepekpbiBaHus opOutanei (- u m-cBa3u). Ilonstue
ruOpuau3anuu. Pasnuusble TUnbl rUOpuaM3anud U ¢GopMa aTOMHBIX opOuTaneil, B3auMHOE
OTTAJIKMBaHWE TUOPUAHBIX OpOWTaNed W WX PACHOJOXKEHHE B INPOCTPAHCTBE B COOTBETCTBHU C
MUHHUMYMOM JHEpruu. ['eoMeTpusi MOJIEKyNl BEIIECTB, OOpa30BaHHBIX aTOMaMM Yriiepoja B
Pa3IMYHBIX COCTOSIHUSAX THOPHIN3AIIH

Jlekuus, ypok. Kiaccudukauus opranmdeckux coennHeHuid. Kiaccudukamuss opraHMYecKux
BEIIECTB B 3aBUCHUMOCTU OT CTpOEHHUsS yriepoaHod uenu. [loHsTHE (QYHKIMOHANBHON TPYIMIIHL.
Knaccugukaiusi opraHMuecKiX BEIIECTB M0 TUIY (PYHKIIMOHAJIbHOW IPYIIIBL.

Jleknusi, ypok. OCHOBbI HOMEHKJIATypbl OpPTraHWYECKHX BEIIECTB. [pHBHANbHBIE Ha3BaHMS.
PannonanbHass HoMeHKiaTypa Kak mpeamectBeHHula HomeHkinaTypel [UPAC. Homenknarypa
IUPAC: npunnunsl oOpa3oBaHUsi Ha3BaHWUM, CTAPIIMHCTBO (YHKIMOHAIBHBIX TPYMI, HX
o0o3HaueHue B npepukcax u cyppukcax Ha3BaHHH OPraHUYECKUX BELIECTB.

Jlekums, ypok. Tumbsl XuMH4eckux CBS3€il B OPraHMYECKUX COEIMHEHUSX U CIOCOOBI UX pa3phiBa.
Knaccugukaius KOBaJeHTHBIX CBSI3€H MO 3JEKTPOOTPHULATEIBHOCTH CBS3aHHBIX aTOMOB, CIOCOOY
NepeKpbIBaHUS OpOuTaNel, KpaTHOCTH, MexaHu3My oOpa3oBaHus. CBs3b MPHUPOABI XUMHYECKOMN
CBSI3M C TUIOM KPHUCTAJUIMYECKOH pEIIeTKHM BellecTBa U ero (u3ndecKMMu cBoiicTBamMu. Pa3pbiB




XUMHUYECKOW CBSA3M Kak TMporecc, OOpaTHBIH ee oOpa3oBaHWi0. [ OMOTUTHYECKHUU U
I‘eTepOHI/ITI/I‘IeCKHﬁ Pa3pbIBLL CB?I3€I>1, HUX COIIOCTaBJIEHHE C OOMEHHBIM U AOHOPHO-AKICIITOPHBIM
MexaHu3MamMu Uux oOpaszoBanus. [loHsiTue CcBOOOJHOrO paaukana, HYKICODUIBHOU U
AIIEKTPOPUITHHON YaCTHUIIBL.

Jlexkmus, ypok. Knaccudukarus peakuuii B opraHudeckoi Xumuu. [ToHsATHE 0 THIIAX ¥ MEXaHU3Max
peakiuii B opranudeckoit xumuu. Cyoctpat u peareHT. Knaccudukanus peakiuii 1o M3MEHEHUIO B
CTPYKType cyOcTpaTa (IpUcOeUHEHNE, OTIICIICHHE, 3aMellleHre, U30MepHU3alusl) U TUILy peareHra
(panuKanbHBIE, HYKICOPMIbHBIE, JJieKkTpoduiabHbe). Peaknuu mnpucoenunenus (AN, AE),
smumunupoBanus (E), samemenns (SR, SN, SE), nzomepuzanun. Pa3HOBUIHOCTH peakivii KaXK10To
TUIA: TUAPUPOBAHUE U ACTUJIPUPOBAHHE, TAJOTEHUPOBAHUE M JIETAJIOTEHUPOBAHUE, TUApaTAlUs U
Jeruaparauus, TCUAPOTAIOTEHUPOBAHUE U JETHAPOTAIOTCHHPOBAHUE, MOJHMMEpU3aluus |
MOJIMKOHACHC AN, TIeperpynnupoBka. OcoOCHHOCTH OKUCITUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIINN B
OpraHUYeCKON XHUMHH.

Jlekums, ypok. CoBpeMEHHbIE MPEACTABICHUS O XUMUYECKOM CTPOEHUU OPraHMYECKUX BEIIECTB.
OcHOBHbIE HampaBlieHUsI pa3BUTHS Teopuu crpoeHuss A. M. BytiepoBa. M3omepust oprannueckux
BellecTB U ee BUIbl. CTPYKTYpHAsi U30MEpHS: MEXKKIIACCOBAs, YIJIEPOJHOTO CKEJIEeTa, MOJIOXKEHUS
KpaTHOW CBsi3W W (PyHKUMOHAIBbHOHN Tpymmbl. [IpocTpaHCTBEeHHass M30MepuUs: reoMeTpuYecKas U
ontuueckas. IloHarue acummerpuyeckoro ueHTpa. buojormueckoe 3HaYeHHE ONTHUYECKOMN
n3oMepud. B3auMHOE BIMSHHE aTOMOB B MOJIEKYJaX OPraHMYECKHUX BEIIECTB. OJIEKTPOHHBIE
3¢ (deKThl aTOMOB M ATOMHBIX TpYyNN B OpPraHUYECKUX MoJjekynax. WHAyKuuoHHBIA 3¢¢eKT,
MOJIOKUTEBHBIA W OTPHUIATENBHBIA, €ro ocoOeHHOCTH. Me3oMepHblit 3ddext (3dpdekT
COMPSDKEHMS), €T0 0COOCHHOCTH.

JlabopaTopHoe 3ansiTHe. M3roToBIEHNE MOJENel MOJIEKYI - MPEACTABUTENEH Pa3TUYHBIX KIIACCOB
OopraHuveckux coeauHeHuil. OOHapyXeHHe yriepoja ¥ BOJIOPOJa B OPraHMYECKOM COCTUHECHUHU.
OO6napy>xeHue rajgoreHoB (mpoba beinpiiTeiina).

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

JdomaiuHee 3agaHue:

[ToaroroBka cooOIIEHUH TIO TEMaM:

«KpaTKI/Ie CBCACHUSA IO UCTOPHUH BOSHUKHOBCHUSA U PA3BUTUA OpFaHquCKOﬁ XUMHN»
«Kuznb u nesrenpHocth A.M. BytnepoBay

Tema 1.2.
IIpenenbusbie
YIJI€BOA0POAbI

Jlexkuus, ypok. I'omonornueckuit psin ankanoB. Ilonartue o6 yrieBomopoaax. OcobGeHHOCTH
CTPOEHHS IPEJENbHBIX YITIEBOJAOPOIOB. AJIKaHbl KaK MPEACTaBUTEIHN MPEAETbHBIX YIIIEBOJIOPOIOB.
ONEKTpPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHME MOJEKYJbl METaHa M JPYyruX aJIKaHOoB.
I'omonornueckuii psn u  uzoMepus mnapaduHoB. HopmanbHO€ W pa3BETBICHHOE CTPOCHHUE




yrieponHor uenu. HoMmeHkiarypa aJkaHOB M alKWJIBHBIX 3aMecTuTesned. Du3n4ecKkue CBOMCTBA
AJIKaHOB. AJIKaHbI B IPUPOJIE.

Jleknusi, ypok. XvMHUECKHE CBOMCTBa aikaHOB. Peaknuu SR-tuma: rajorenupoBanue (padors H.
H. CemenoBa), HutpoBanue 1o KonosasioBy. MexaHu3M peakiiuy XJOpUpOBaHUS ajdkaHOB. Peakunn
JIETUIPUPOBAHUsL, TOPEHUS, KATATUTUYECKOTO OKUCIEHUs alKaHOB. KPEKMHI aJIkaHOB, pa3IMYHbIE
BU/Ibl KPEKUHIa, IPUMEHEHUE B MPOMBIIUIEHHOCTU. [Tuponu3 u KoHBepcHsl MeTaHa, U30MEpU3aLUs
AJIKaHOB.

Jleknusi, ypok. [IpuMeHenue u cnocoObl moiydeHus: ankaHoB. OOJacTH NMPUMEHEHUS AJIKaHOB.
[TpomblnuIeHHBIE CIIOCOOBI MOTYYCHHUS aJIKAHOB: MOJYYEHHE U3 MPUPOJHBIX HCTOYHHKOB, KPEKHHT
napauHOB, MOJYyYEHHE CHHTETUYECKOTO OCH3WHA, Tasu(uKanus yris, THIAPHUPOBAHHE AIKAHOB.
JlabGoparopHbie CrocoObl MONYYCHUsI aJKaHOB: CHHTE3 Bropia, IekapOOKCHIMpOBaHHE, THIPOJIH3
KapOuaa aTfOMUHUSI.

Jlekums, ypok. [{uknoankanel. 'omongoruueckuil psii ¥ HOMEHKJIaTypa LMKJIOAIKaHOB, X 00ILas
dopmyna. IlonsTHe 0 HanpsHKEeHUH 1UKIA. M30Mepus IUKIOATKaHOB: MEXKKIJIACCOBasi, YIIIEPOIHOTO
ckenera, reomerpuueckas. [lomydenue W (QU3MUECKHE CBONCTBA IUKIOAIKAHOB. XWUMHUYECKUE
CBOMCTBa LUKJIOATKaHOB. Crenuduka CBOMCTB IIMKJIOATKAHOB € MaJlbIM pa3MepoM Lukia. Peakuun
IIPUCOEIMHEHHMS] U PAJJUKAIIBHOIO 3aMEILICHMS.

JlabopaTtopHoe 3aHsitMe. l3roToBieHMe MoJeNeld MOJIEKYJ QJIKaHOB M TaJlON€HAJIKaHOB.
Nzrorosnenue napadpuHUPOBaHHON Oymaru, UCHBbITAHUE €€ CBOWCTB: OTHOLIEHUS K BOJE M JKHpaM.
OOHapy:XeHue BOJbI, CaXH, YIJIEKUCIOrO ra3a B HpPOAYKTax ropeHus cBeud. O3HaKOMJIEHHE CO
CBOMCTBaMM TBEpAbIX Mapa@UHOB: IIJIABICHHUEM, pAaCTBOPUMOCTBIO B BOJE U OpPraHMYECKUX
pPacTBOPUTENAX, XUMUYECKOH HMHEPTHOCTHIO (OTCYTCTBHEM B3aHMMOAEUCTBUS ¢ OpOMHOI BOMO,
pacTBOpaMu NEpMaHraHaTa Kajiusl, TUJPOKCHJA HAaTpus U cepHoW KucioThl). [loayueHue merana u
U3y4YEHHE €r0 CBOMCTB: FOPeHMs], OTHOLICHHUS K OPOMHOI BOJI€ M pacTBOPY MEepMaHraHaTa Kajus.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpumepHas TeMaTHKAa BHEAYAUTOPHBIX CAMOCTOAITEIbHBIX PadoT:

1. HaxoxaeHnue B mpupojie, cCocTaB M pU3nYecKue cBOMCTBa HEPTH.

2. TonMBHO-3HEPreTUYECKOe 3HaYeHUE HEPTH.

3. OCHOBHBIE HaIIPaBJIECHUS UCIIOJIB30BAHNS KAMEHHOTO YIJISL.

4. KokcoBaHMe KaMEHHOTO YIJIS, BaKHEHIINE NMPOAYKTHI 3TOTO Ipolecca: KOKC, KAMEHHOYTOJIbHAs
CMoOJ1a, HaJICMOJIbHAs BOJIA.

Tema 1.3.
ITHJICHOBLIE H
JHEHOBLIE
YIJ1€BO0OPObI

Jlekums, ypok. ['omonornueckuii psii aJKEHOB. DJEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHHE
MOJIEKYJIbl STWJIEHa M alkeHOB. ['omonoruueckuil psg u obmas Qopmyna ankeHoB. M3omepus
ATWJIEHOBBIX YIJIEBOJOPOAOB: MEXKKIACCOBAsA, YIJIEPOJHOIO CKEJETa, MOJOXKEHUS KpaTHOW CBS3H,
reomerpuydeckasi. OcoOEHHOCTH HOMEHKJIATYPhl STHJICHOBBIX YIJI€BOAOPOAOB, Ha3BaHMsI BaKHEHIINX




paaukanoB. OU3HMYECKHE CBOMCTBA AJIKEHOB.

Jlekuus, ypok. XuMUYECKHE CBOICTBA AIKEHOB. DIEKTPO(UIBHBIN XapaKTep peakluii, CKIOHHOCTb
K peakuusM I[PUCOECAUHEHUS, OKUCIEHHUs, noauMepusanuu. [IpaBuno MapkoBHMKOBA M €ro
AJIEKTPOHHOE O00OCHOBaHME. Peaknuu rajaoreHHMpOBaHUS, THUIPOTATIOTEHUPOBAHUS, THJPATAIIHU,
rugpupoBanus. Mexanusm AE-peakiuii. [lonsatre o peakuax noauMepusanuu. ['opeHue aakeHoB.
Peakuuu okucieHus B MATKMX M KECTKUMX ycloBHsAX. Peakuuss Barnepa u ee 3HaueHue s
0oOHapyXeHHs HETIPEAEIbHBIX YIIIEBOAOPOIOB, MOJIYUYEHHUS TJIUKOJICH.

Jleknusi, ypok. IlpumeHenue u cnocoObl TMONy4YeHUsT alKeHOB. lcnosnb3oBaHuWE BBICOKOM
PEaKIMOHHON CIIOCOOHOCTH aJKEHOB B XMMHUYECKOW MPOMBINUICHHOCTH. [IpuMeHeHue sTuieHa u
nponuieHa. [IpoMbIuieHHbIE CTOCOOBI TOMYUYEeHUsI aJTKEHOB. Peakiuu qeruipupoBaHusi U KpeKUHTa
ankeHoB. JlabopaTopHble crTOCOOBI MOTyUEHHUs AJIKEHOB.

Jlekuus, ypok. Ankaauensl. [lonsatue u knaccuukanus JUEHOBBIX YIJIEBOJOPOIOB MO B3aUMHOMY
PacIOJIOKEHUIO KPaTHBIX CBsA3ed B MosieKkyie. OcoOOEHHOCTH 3JIEKTPOHHOI'O U MPOCTPAHCTBEHHOTO
CTPOEHUSI CONPSKEHHBIX AUEHOB. IloHsATHE 0 m-31eKTpoHHOHN cucteme. HoMeHknaTypa JTUEHOBBIX
yriaeBoopoAoB. OCOOEHHOCTM XUMHUYECKHX CBOWCTB CONPSDKEHHBIX JMEHOB KakK CIEACTBHE HUX
3JIeKTpoHHOro crpoeHus. Peakuuu 1,4-npucoegunenus. Ilomumepuszanus aueHoB. CrnocoObl
NOJTYYEHHUsI JUEHOBBIX YIIIeBOA0poa0B: padboTsl C. B. JleGeneBa, neruapupoBaHue aaKaHOB.

Jlekuusi, ypok. OCHOBHBbIE MOHSTHS XHMHHU BBICOKOMOJEKYISPHBIX COETUHEHHUH (Ha MpuUMepe
HpOI[yKTOB HOHI/IMCpI/I3aHI/II/I AJIKCHOB, QJIKaJHMCHOB MW HX ranoreanomBonme). MOHOMep,
MONIUMEpP, pPEakIus TMOJIMMEpPU3alUd, CTENeHb MOJUMEpPU3AINH, CTPYKTYpHOE 3BEHO. THIIbI
MOJIMMEPHBIX [ENE: JIMHEWHBbIC, pPA3BETBIICHHBIC, CIHIMTBIC. [lOHATHE O cCTepeoperysspHbIX
nonuMepax. [lomumepsl TepMoIIacCTHUHbBIE U TepMOpeakTUBHBIE. [IpencTaBienne o miacTMaccax u
amactomepax. [loMMATHIIEH BBICOKOTO ¥ HHU3KOTO JABJICHHS, €r0 CBOWCTBA W IPHUMCHCHHE.
Karanuzatopet I[lurmepa - Harra. [lomumponuneH, ero mnpuMeHEHHWE U  CBOMCTBA.
["anorenconepskamue mnonuMmepsl: TediaoH, mnonuBUHUIXJIopuA. Kayduyku HarypanbHbId U
cuntetnueckue. ComnonumMeps! (OyTaaIueHCTHUPONBHBIN KaydyK). BynkaHuzamus kaydyka, pe3uHa U
>00HUT.

JlaGopaTopHoe 3ansitue. OGHapyXeHHE HENPeAeIbHBIX COSAMHEHUI B KEPOCUHE, CKUTTHIApE.
O3HakoMJIeHHE ¢ 00pa3liaMy MOJIUATUIICHA U MONUIponuieHa. Pacno3HaBaHne 00pa3iioB ajJKaHOB U
ankeHoB. [lomyueHue »TwieHa nerujaparanMell 3TUIOBOrO chnupTa. B3aumopeicTBue 3TUIEHA C
OpoMHOI BOJIOM, pacTBOpoM mepmaHraHata Kaiaus. CpaBHEHHE IJIAaMEHU STWJIEHA C IUIaMEHEM
npeeNbHBIX YIIIEBOAOPOAOB (MeTaHa, NPONaH-0yTaHOBOM cMecH).

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA




Jlomaninee 3aianme:

[TpopaboTKa KOHCIIEKTA [0 OCHOBHBIM BOIIPOCAM:
«[IpumeHeHme U MOJIy4eHHE AIKEHOBY,

«OtaenbHble NPECTABUTENN (ITUIIEH, IIPOIIUIIEH)»,
«Ankaauens (quoseuHBI) KX 0COOCHHOCTH U TPUMEHEHUEY,
«IIpupoaHbIN KaydyK».

Tema 1.4.
AIleTHJIEHOBEBIE
YIJIEBOAOPO/IbI

Jlekums, ypok. I'OMOJIOTHYECKUI psAJ AIKUHOB. OJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE
alleTUICHa W JPYruxX ajakuHOB. ['oMonormueckuit psin u obuias Gopmyna ankuHoB. HoMmeHknarypa
AlETUJICHOBBIX YIVIEBOAOPOIOB. I30Mepus MeXKiIaccoBas, YIJIEPOJHOIO CKEJETa, IOJOKEHUS
KpaTHOM CBS3H.

Jlekuus, ypok. XuMHuUeCKHE CBOMCTBa M IpHUMEHEHHE aIKMHOB. (OCOOEHHOCTH peakuuit
IIPUCOCIMHEHNS 110 TPOWHOW yriepoa-yriiepoaHo cBsasu. Peakuus Kydeposa. I[Ipasuio
MapkoBHMKOBa NPUMEHUTEIbHO K aneTuiaeHaM. lloaBmxHocTe aTomMa BoJopoja (KHUCIOTHBIE
cBoiicTBa ajkuHOB). OkucieHue ankuHOB. Peakuusa 3enuHckoro. IlprMeHeHue aneTHIEHOBBIX
yrieBoaopoaos. [lonuBuHMIaLeTaT.

JIeKIlI/IH, YPOK. HOJ'Iy‘leHI/IC AJIKMHOB. HOJ'Iy‘IeHI/IC AllCTHJICHA IIMPOJIMU30M MCTAaHA U Kap6I/II[HBIM
MCTOJ0M.

JIaﬁopaTopnoe 3aHsiTHe. II3roToBieHne Moaeei MOJICKYJI aJIKMHOB, UX U30MCPOB.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpumepHas TeMaTHKAa BHEAYIUTOPHBIX CAMOCTOSATEIbHBIX PadoT:

1. Sp-rubpuau3aius, TOMOJOTHICCKUHN PsiJl, U30MEPHUST 1 HOMEHKIIATypa; CBOMCTBA, MPUMEHEHHUE H
MIOJIyYEHHUE.

2. KucnoTtHsle cBOICTBa alKUHOB.

Tema 1.5.
ApomMaTH4ecKu
e
YIJIEBOIOPO/bI

Jlekuusi, ypok. ['oMonornueckuid psjx apeHoB. beH305 Kak mpeacTaBUTENb apeHOB. PasButue
MpeACTaBICHU O cTpoeHnn Oenzona. COBpEMEHHBIC TMPEJACTaBICHUS 00 JJIEKTPOHHOM H
MPOCTPAHCTBEHHOM CTpoeHuH OeH3ona. OOpa3oBaHHME apoMaTHUecKOil m-cucTeMbl. ['omonoru
OeH3011a, X HOMEHKJIaTypa, obOmias ¢opmyna. HomeHkmaTypa Juisi AU3aMENIeHHBIX MPOU3BOIHBIX
OeH3oI1a: OpTO-, METa-, Mapa-pacnoiokeHre 3aMmectuteneid. usndeckre CBONCTBA ApEHOB.

Jlekums, ypok. Xumuueckue cBoicTBa apeHoB. [Ipumepsl peakuuii 351eKTpoPHIBHOTO 3aMeIEeHUs:
raJJoreHUpOBaHus, alnkWiupoBaHus (kartamuzatopsl @punens — Kpadrca), HUTpOBaHUS,
cynbpupoBaHus. Peakuuu TruapuUpoBaHUS W TNPUCOECTUHEHHS XJopa K OeHzony. OcobGeHHOCTH
XUMHUYECKHX CBOMCTB IOMOJIOTOB OeH30ja. B3anMHOe BIMsHHE aTOMOB Ha IpUMEpPE TOMOJIOTOB
apeHoB. OpueHTanus B peakuusx ekrpoduibHoro 3amemienus. OpuentanTsl | u Il pona.

Jleknusi, ypok. I[IpuMeHnenue u mnonyyeHue apeHoB. lIpupoaHble HCTOUYHUKU ApOMATHUYECKUX
YIIeBOIOPOAOB. ApoMaTH3allus AJIKAHOB U IIUKJIOAJIKAaHOB. AJIKUIMpOBaHUE OeH30a.




CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

JlomalHee 3a1aHue:
[Toaroroska coOOIIEHUI IO TEMAM:
«Cunre3 Opupnens-Kpadrca. ['eHeTHuecKne CBA3M MEXTY OTJICIBHBIMU KJIACCAMHU YIIIEBOIOPOJIOB.

Tema 1.6.
IIpupoansie
HCTOYHUKH

YIJ1€BOA0PO10B

Jleknusi, ypok. Hedts. Haxoxnenme B mpupose, coctaB W (PuU3MUECKHE CBONCTBA HE(TH.
TormBHORHEpreTHyeckoe 3HaueHne Hedru. [Ipombinennas nepepadoTka HepTH. Pexrudukanms
He()TH, OCHOBHbIE (pakUuMu ee pasleleHus, HX HCIoIb3oBaHue. Bropuunas nepepaboTka
HeTenpoaykToB. PekTudukanus Mazyra npu yMeHbIICHHOM AaBieHHH. KpeKuHT HePTepOIyKTOB.
Paznuunbie Buabl kpekunra, padoter B.I.IllyxoBa. M3omepuzamus ajakaHoOB. AJKHIMPOBAHUE
HETpeIebHBIX YIIIeBOI0po10oB. Pudopmunr HedrenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOILUIMBA.
OKTaHOBOE YHCIIO.

Jlekums, ypok. [IpuponHsiii U momnyTHbli HeTsHOW ra3pl. CpaBHEHHE COCTaBa MPUPOJHOTO U
MOMYTHOT'O Ta30B, X MPAKTUYECKOE MCIOJIb30BaHHE.

Jlekums, ypok. Kamennsiii yross. OCHOBHBIE HAaIpaBJICHMsI HCIIOJIB30BAHHUS KAMEHHOIO YIUIS.
KokcoBanue kaMEHHOro yriisi, Ba)KHEHIIME MPOAYKTHI 3TOTO IMpoliecca: KOKC, KaMEHHOYIOJbHas
cMoJa, HajacMoibHas Boja. CoelnHEeHMs, BbIEIsIEeMble U3 KaMEHHOYIOJIbHOM cMoubl. [IpoaykThl,
NOJy4aeMble W3 HAJCMOJIBHOM BOJBL. JKOJOTMYECKHE aCHeKTHl J00bIYM, NepepadOTKh |
VICIIOJIb30BaHUs TOPHOYHMX UCKOMAEMBIX.

JlaGopaTopnoe 3ausiTme. OmpeneneHne HAIWYHUS HENPENENbHBIX YIJIEBOAOPOAOB B OCH3WHE W
KepocuHe. PacTBOPUMOCTh pa3inyHbIX HEPTEMPOAYKTOB (OCH3MHA, KEPOCHHA, AU3EIBHOTO TOILINBA,
Ba3eJIMHA, napaduHa) Ipyr B IPyTeE.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

I[IpumepHasi TeMaTHKAa BHEAyAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. IlpupoaHbIil ¥ HOMYTHBIA HEPTSIHOM ra3el, HEPTh, Yrob.
2. Ileperonka He()TH U KPEKUHT HEPTETPOAYKTOB, IPUMEHEHHE HEPTETPOTYKTOB

Tema 1.7.
I'mapokcuabHbBI
€ coeJNHeHHus

Jlekuus, ypok. CrtpoeHue u kinaccudukanus cnuproB. Kiaccudukanus cnuproB HO TUIY
YTJIEBOJOPOAHOTO PAJMKANIA, YACITY TMAPOKCWIBHBIX TPYII M THITy aTOMa YIJepoAa, CBA3aHHOIO C
TUAPOKCUIIBHON TPYINIO. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHME T'MAPOKCHIBHON TPYIIIBI.
BnusiHue ctpoeHus cnupToB Ha UX (u3MuUecKue cBOMCTBA. MeXMoneKkysipHas BOJAOPOIHAs CBA3b.
I'oMonornyeckuii psix NpeaenbHbIX OJHOATOMHBIX CIIUPTOB. M30Mepus 1 HOMEHKIAaTypa aJlKaHOoJIOB,
ux obmras ¢hopmyra.

Jlekuusi, ypok. XWUMHUYECKHE CBOWMCTBAa alKaHOJNOB. PeakmMoOHHAas CHOCOOHOCTh MpPEIEIbHBIX
OJTHOATOMHBIX cTUPTOB. CpaBHEHHE KUCIIOTHO-OCHOBHBIX CBOMCTB OPraHUYECKUX U HEOPTAaHUIECKUX
coenuHeHul, comepxkammx OH-rpymnmy: KHCIOT, OCHOBaHUM, aM(OTEpHBIX COSAMHEHWU (BOJIBI,
cnuprtoB). Peakiuu, mnoaTBep)kKIarolIe KHUCIOTHBIE CBOMCTBAa CHHUPTOB. Peakiuu 3amenieHus




TUAPOKCHIIBHOM Tpymnmbl. MeXMONeKyaspHas JAeruapaTainus CIOUPTOB, YCIOBHUS 00pa30BaHUA
npocTbiX 3¢upoB. CroxHble 3(QUPHl HEOPraHWUYECKHMX M OPraHMYECKHX KHUCIOT, pPEaKLuu
srepuduxanyu. OKHCIEHNE U OKUCIUTEIbHOE JeTUPUPOBAHUE CTUPTOB.

Jlekuus, ypok. CriocoObl moiydeHus CUpToB. [ uaponn3 rajoreHankaHoB. ['wapaTamnusi aiKeHOB,
yCIIOBUS €€ MpoBeieHus. BoccTaHoBieHre KapOOHUIIBbHBIX COSAMHEHUH.

Jleknus, ypok. OT/e/bHbIC TPEICTABUTENN ATKAHOJIOB. MeTaHoII, ero MpOMBIIIUIEHHOE MOJIy4eHUE
¥ IpUMEHEHNE B MPOMBINIIICHHOCTH. brosorudeckoe nericreue Mmeranosa. Crienududeckue crocoObl
MOJTYYEHHS ITUII0BOTO criupTa. DU3HOI0THYECKOE AENCTBUE ITAHOIA.

Jleknusi, ypok. MHoroaroMHsle CiupThl. M30Mepus U HOMEHKJIATypa INPEACTaBUTEIEH IBYX- U
TPEXaTOMHBIX CcHUPTOB. OCOOEHHOCTM XUMHMUYECKHMX CBOMCTB MHOIOATOMHBIX CHHUPTOB, UX
KauecTBeHHOe oOHapyxeHue. OTlenbHble IPEICTaBUTENN: STHICHIVIUKOIb, TIMIEPUH, CIIOCOOBI UX
II0JIyY€HUs], IPAKTUYECKOE IPUMEHEHHUE.

Jleknus, ypok. @eHoil. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHHe eHosa. Baumuoe BiusiHuE
apOMaTHYECKOT0 KOJbIAa U TUAPOKCUIBHON Ipymmbl. XUMUYECKHE CBOMCTBA (peHONa KaK (YHKIUSI
€ro XUMHUYECKOT0 CTpOCHHus. bpommpoBaHue QeHona (KaueCTBEHHAs peakius), HUTPOBAHUE
(MMKpUHOBasi KUCIIOTAa, €e CBoWcTBa M mpuMeHeHue). OOpa3oBaHUE OKpAIIEHHBIX KOMIUIEKCOB C
nonoM Fe3+. [Ipumenenne penona. [lomyuenue ¢peHoNa B MPOMBIITUICHHOCTH.

JlaGopaTopHoe 3ansaTHe. PexTudukanys cMecu 3TaHon - Bojga. OOHapykeHHe BOJbl B a3€0TPOITHON
CMECH BOJbI M 3THIJIOBOTO criupTa. M3yuenue pactBopuMocTtu cnupToB B Boje. OKUCIEHHE CIUPTOB
Pa3IMYHOIO CTPOEHUsI XpOMOBOM cmechio. [Tomyuenne austuioBoro >¢upa. Ilonydenue rauuepara
MEIH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

JlomaiHee 3a1aHue:

[ToaroroBka cooOIIeHUH IO TEMaM:

«CTpoeHue, CBOIWCTBA, B3aMMHOE BIIMSHHE aTOMOB B MOJIEKYJe, CIa0OKHCIBIE CBOWCTBA
¢denona (kapOOIOBOW KUCITIOTHI)Y,

«[IprmeHeHme 1 OTy4YeHHEe EeHOIay,

«3amuTa OKpyKarIen cpeasl 0T PEHOTHHOTO 3arpsI3HEHUS.

Tema 1.8.
AJbaeruanl A
KETOHBI

Jleknusi, ypok. ['oMonormveckue psiipl aidbJAETUIOB W KEeTOHOB. [loHsATHE O KapOOHMIIBHBIX
COCIMHEHUSX. OIEKTPOHHOE CTPOEHHE KapOOHWIBHON rpynmel. M3omepus W HOMEHKIATypa
aJBJACTUIOB U KeTOHOB. DU3NUECKHe CBOMCTBA KAPOOHUIIBHBIX COSMHEHUH.

.JIeKIII/IH, YPOK. XHUMHUYECKHE CBOMCTBAa albJCTHUAOB M KETOHOB. PeaKlnoHHAas CIIOCOOHOCTH
Kap6OHI/IHBHBIX COC}IHHeHHfI. PeaKHI/II/I OKHCJICHHA aJIbACTUI0B, Ka4YCCTBCHHLIC PpCaKIUKW Ha
AIBACTUAHYIO TPYIITY. Peaknun noJauKOHICHCAIUHN: O6pa3OBaHI/IC (I)CHOJ'IO(l)OpMaHB)IeFI/IJIHBIX CMOJI.

Jlexnus, ypok. [Ipumenenre u nmosydeHne KapOOHWIBHBIX coequHeHui. [IpumMenenne anpaeruaoB




U KETOHOB B OBITY M MNPOMBIIUIEHHOCTH. AJIBJIETUABI M KETOHBI B mpuponae (3¢upHbBIE Macna,
¢depomonsl). [Tonydenne kapOOHUIBHBIX COCTUHEHUN OKUCIICHHEM CIIUPTOB, THApATAlME AJIKHMHOB,
OKHCJIEHHEM YTIIeBOJOPOA0B. OTAeNbHBIE MPEACTABUTENN AJIBACTHI0B U KETOHOB, CreU(HUIeCKUe
CI0co0bI MX MOJIYYEHUS U CBOWCTBA.

JlaGoparopHoe 3aHsitue. OKHUCICHHE ATaHOJA B ATaHAb PACKAJICHHONW MEIHOW IPOBOJIOKOM.
[Tonydyenune ¢eHoTODOpPMANBACTUAHOTO TOJAMMEpa. Pacno3HaBaHume pacTBOpa aleToOHA U
dopmanuna. M3yueHre BOCCTAHOBUTEIbHBIX CBOWCTB aJIbJICTHIOB: PEAKIUs «CepeOpsHOro 3epKaiay,
BoccTaHoBieHue ruapokcuna menu (II). BzaumopeiictBue ¢opmanbaeruia ¢ TruApoCcyIbhUTOM
HaTpHsl.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

JlomaniHee 3agaHne:

IToaroroska cOOOIIEHHI IO TEME:

«CBOMCTBa, TpPUMEHCHHE M TIOJYYCHHE MYpPaBbUHOrO (MeTaHalsl) W YKCYCHOro (3TaHauis)
aJbIErUI0B)

w

Tema 1.9.
KapGoHnoBrbie
KHCJIOTHI H X
NMPOU3BO/IHBIE

Jlekuus, ypok. ['oMonornueckuil psij npeienbHbIX 0OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [loHsaTne 0
KapOOHOBBIX KHCIIOTaX M HX KJIACCH(PHUKAIMA. IJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHJIBHOW rpymnmbl. ['oMosiorndeckuil psia npeaeiabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT,
UX HOMEHKJIATypa U u3oMepus. MexmomeKyIspHble BOJIOPOAHbIE CBSI3U KapOOKCHUIIbHBIX TPYII, UX
BJIMsIHHME Ha (PU3MYEeCKHe CBOWCTBA KAPOOHOBBIX KUCIIOT.

Jlekums, ypok. Xumuueckue CBONCTBA KapOOHOBBIX KHCIIOT. Peakuuu, WUTIOCTpUPYIOIINE
KHCJIOTHBIE CBOWCTBA M MX CpPaBHEHHME CO CBOWCTBAMHM HeOpraHM4Yeckux Kucior. OOpa3oBaHue
(YHKIIMOHAJIBHBIX TPOU3BOJHBIX KapOOHOBBIX KHCIOT. Peaknuu stepuduxanuu. AHTHIPHUIBI
KapOOHOBBIX KUCJIOT, MX MOJIyY€HHE U IPUMEHEHHE.

Jleknusi, ypok. CrnocoObl monydeHusi KapOOHOBBIX KHUCIOT. OTHAENbHBIE TPEICTABUTEIM M HX
3HaueHue. OOmme crnocoObl TMONYYEHHUs: OKHCIECHHE alKaHOB, alKEHOB, MEPBHYHBIX CIHPTOB,
anbaeruioB. Bakuelmune mnpencTtaBuTeNd KapOOHOBBIX KHCIOT, HMX OWOJOrMYecKas poJib,
crnenuuyeckue CrocoObl TMOJYYeHHUs, CBOMCTBA M TNPUMEHEHHE MYpPaBbUHOH, YKCYCHOH,
MaJbMUTUHOBOM M CTEAPUHOBOM; AaKpWJIOBOW MW METAaKpUIOBOW; OJIEMHOBOW, JMHOJEBOM U
JIMHOJICHOBOM, IIaBEJICBOI; OEH30HHON KUCIIOT.

Jlekums, ypok. Cnoxusie 3¢pupbl. CTpoeHHEe U HOMEHKJIAaTypa CIOXKHBIX 3(HUpOB, MeXKIaccoBas
u30MepHusl ¢ KapOOHOBBIMU KHcioTaMH. CrHocoObl MOMyYeHHs CIOXKHBIX 3¢pupoB. OOpatuMocTh
peakuu dTepudukanyy U GakTopbl, BIMUIIONINE Ha cMelleHre paBHOBecus. OOpa30BaHUE CIOKHBIX
nonmddupos. [Nomudtunentepedranar. JlaBcaH Kak NpeACTaBUTENh CHHTETUYECKUX BOJIOKOH.
XVMHYECKHE CBOWCTBA U MPUMEHEHHUE CI0KHBIX A(PUPOB.

Jlexnus, ypok. XKupsl. Kupsl kak crnoxxabie 23bupsl rmnepura. KapOoHOBBIE KMCIOTHI, BXOISIINE B




COCTaB JKMUPOB. 3aBUCUMOCTb KOHCUCTEHIIUU XUPOB OT UX COCTaBa. XMMHYECKHE CBOMCTBA >KHPOB:
THJIPOJIN3, OMBUICHHE, TUAPUPOBaHKUE. bronorudeckas posib )KMPOB, X HCIIOJIB30BaHHE B OBITY U
IIPOMBILIEHHOCTH.

Jlekuus, ypok. Conu kapOOHOBBIX KUCIOT. Mbiia. CriocoObl TOTy4YeHUsT COJICH: B3aUMOJICHCTBUE
KapOOHOBBIX KHUCJIOT C METaUIaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAaHHUSIMH, COJISIMH; IIEIOYHON
THJIPOJIA3 CIOXKHBIX A(PUPOB. XUMHUECKUE CBOMCTBA COJIEH KapOOHOBBIX KUCIOT: THAPOIIN3, PEaKIH
MOHHOTO OOMeHa. Mblia, CyIIHOCTh MoOMoLero aeicTBus. OTHOIIEHHE MbLIa K >KECTKOH Boje.
Cunrernueckue moromue cpeactsa - CMC (netepreHTsl), UX NPEUMYIIECTBA U HEJOCTATKHU.

JlaGopaTropHoe 3aHsiTHE. B3auMo/1eliCTBHE PACTBOPA YKCYCHOM KUCIIOTHI C MAarHue€M, OKCHUJIOM
uuHKa, ruapokcuom xenesa (I1I), pactBopom kapboHaTta kanus U creapara kanus. O3HaKOMIIEHUE
¢ o0pasuamu cloKHbIX 3(pupoB. OTHOIIEHUE CIOKHBIX 3(PUPOB K BOJIE U OPraHUYECKUM BELIECTBAM.
BoiBeneHne XUPHOro MATHA C IMOMOIIBIO CIIOKHOTO 3¢upa. PacTBOopUMOCTH XKUPOB B BOJE U
OpraHMYecKUX pacTBoputreisix. CpaBHEHHE MOIOIIUX CBOMCTB XO03dKcTBeHHOro msuia u CMC B
KECTKOM BoJie. PacTBOpUMOCTh pa3inuHbIX KapOOHOBBIX KUCIIOT B BojJie. B3aumopeiicTBue ykcycHOU
KUCIOTHI ¢ MeTayuiamu. [lomyyeHre n30aMuinoBoro agupa ykCycHo kuciaotsl. CpaBHEHHE CTETIEHU
HEHACBILIEHHOCTH TBEPJIOTO U JKUIKOTO kUpoB. OMbuIeHHE kuUpa. [loyueHne Mplia U U3y4eHUE €ro
CBOWCTB: IEHOOOPA30BaHMsl, PeaKkLUii HOHHOIO OOMEHa, TUAPOJIN3a, BbIIEICHUS CBOOOTHBIX KUPHBIX
KHCJIOT.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

JlomaniHee 3agaHne:

IToaroroBka cooOIIEHHI 1O TEME:

«OtaenbHble IPEACTABUTENN, UX OCOOCHHOCTH, IPUMEHEHHE U MONIy4YeHHEe (MypaBbHHAsl, YKCYCHas,
OeH30lHas, CTeapruHOBAs!, OJICMHOBASI KUCJIOTHI)».

Tema 1.10.
YriaeBoabl

Jlekuus, ypok. [Toustue 06 yrneBomax. Knaccudukanus yrneBogoB. MoHO-, AU- ¥ TIOTUCaXapHIbI,
HpeI[CTaBI/ITeJ'II/I KaX(HOﬁ prrIHBI yFJIeBO)IOB. BI/IOJ’IOFI/I‘IGCKaH pOJ'II) er'IeBO)IOB, X 3HAYCHHUC B ) KU3HU
YyeJ0BeKa U 00IIecTBa.

Jlekumus, ypok. Monocaxapuasl. CTpoeHHe U ONTHYECKas H30MepHs MoOHocaxapuaos. Mx
KJ1acCU(UKalKs [0 YUCIy aTOMOB yIJiepoJia U Mpupoje KapOoHMIbHOH rpymibl. ®opmynsl Ouiiepa
u Xeyopca g n300pakeHus: MoJieKyl MoHocaxapu1oB. OTHecCeHne MoHocaxapuioB k D- u L-psany.
Baxneilimue npeacraButenu MoHO3. [110K03a, CTpoeHHE €€ MOJEKYJbl U (PU3NYEeCKHe CBOWCTBA.
Tayromepusi. XUMHUYeCKHe CBOWMCTBA TJIIOKO3BI: PEAKLUHU IO albJAETHIHON Tpymme («cepeOpsiHoro
3epKajiay, OKUCIEHUE a30THOW KHUCIOTOM, THUIPUPOBAHKE). Peakiuu TIIFOKO3bl KaK MHOTOATOMHOTO
CIHpTa: B3aUMOJIEMCTBUE TIIOKO3bI ¢ TruapokcuaoM menu (II) mpum xomHaTHOW Temmeparype U
HarpeBaHuu. PasznuunHble TUnbl OpoxeHHs (CIHPTOBOE, MOJOYHOKHCIOE). [roko3a B MpHpoje.
buonoruueckas posb M NpUMEHEHHE TIUIOKO3bl. DpykTo3a Kak M30oMep IMoKo3bl. CpaBHEHHE




CTPOEHHUSI MOJIEKYJIBI U XUMHUYECKHX CBOMCTB TJIIOKO3bl U (PpyKkTO3bl. DpyKTO3a B MPUPOJE U €€
O6uonornyeckas poisb. I[leHTo3pl. Pubo3a u ne3okcupmb03a Kak MPEACTABUTENH albJONECHTO3.
CtpoeHue MOJIEKYIL.

Jlekuuss, ypok. J[ucaxapumsl. Crpoenne mucaxapumoB. CHnocod COWICHEHHS IIMKJIOB.
BoccranaBnuBaromue 1 HEBOCCTaHABIMBAIOIINE CBOMCTBA ANCAXapUI0B KaK CIICJCTBHE COUWICHEHUS
nukia. CTpOGHHWE U XMMHYECKHE CBOMCTBA caxapo3bl. TEXHOJOrMYECKHE OCHOBBI IMPOM3BOJCTBA
caxapo3bl. JIakTo3a M MaIbTO3a KaK H30MEphl CaxapOo3bl.

Jlexnus, ypok. [Tomucaxapunst. O61ee ctpoeHue noaucaxapuos. CTpoeHHe MOJIEKyIIbl Kpaxmaia,
amuio3a M aMwiIonekTHH. (Pdu3nyeckue CBOHCTBA Kpaxmalja, €ro HaxOoXJIeHHe B IpUpoJe U
Ouonorudeckas poiib. ' mukoren. Xumuueckue cBoiictBa kpaxmaina. CTpoeHue 3J1eMEHTapHOTO 3BEHa
LEJUTI0JIO3bl. BiMsHuE CTpoeHHs MOJMMEpHOW Ienu Ha (QuU3MYecKue U XUMUYECKHE CBOWCTBA
[EeJUII0I03bl. [ 'MAponn3 Hemmono3bl, 00pa3oBaHUE CIOXKHBIX 3()UPOB C HEOPraHWYECKUMH U
OpraHu4eckuMu kucioramu. IIoHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX: alleTaTHOM IIENIKE, BHCKO3eE.
Haxoxnenue B mpupone u Ouosormyeckas poib Le/Toiao3bl. CpaBHEHHE CBOWCTB Kpaxmaia U
LEJUTOJIO3BL.

JlaGopaTopHoe 3ansitne. O3HaKoMIIeHHE ¢ (GU3UUECKUMU CBOMCTBAMU TJIHOKO3bI (anTeyHas
ymakoBka, Tabnetkn). KucinorHslil ruapoians caxapossl. 3HaAKOMCTBO ¢ 00pa3liaMy HOJIHCaXapuaoB.
OO6HapyxeHue Kpaxmaja ¢ MOMOULIbI0 KaYECTBEHHON peakIMM B MeJe, xyebe, Horypre, MaprapuHe,
MaKapoOHHBIX H3AENUsIX, Kpymax. Peaknus «cepeOpsHOro 3epkaia» IIIIOKO3bl. B3aumoneiictBue
roKo3bl ¢ tuapokcugoM Meau (II) mpu pasnuuHbix Temmeparypax. JleficTBMe aMMHMayHOTO
pacTBOpa OKcuaa cepebpa Ha caxaposy. OOHapyxkeHHe JIakTo3bl B MoJjioke. [leiicTBue #oma Ha
Kpaxmad.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpuMepHasi TeMaTHKA BHeayIUTOPHBIX CAMOCTOSITEJIbHBIX PadoT:

1. Monocaxapuasl: pubo3a, nae30KkcupuOo03a, TIOK03a, (PYKTO3a - CTPOCHHE, CBOWCTBA,
Ouonornyeckas posib, IPUMEHEHHE U MTOJTyYSHHE.

2. lluknuyeckue 1 OTKPbIThIE (HOPMbI MOJIEKYJ MOHOCaXapHI0B.

Tema 1.11.
AMUHBI,
AMUHOKMCJIOTHI
, 0eJaxu

Jlekuus, ypok. Kiaccupuxaumus u uszomepuss amuHoB. [lonstue o0 amunax. IlepBuunsle,
BTOpUYHBIE U TpeTUuHble aMUHbI. Kitaccudukanuss aMMHOB 1O TUITY YIJIEBOJOPOIHOIO pajuKalia u
YUCIly AaMHUHOTPYINI B MOJEeKyne. [oMmonorudeckue psabl TPEaeNbHBIX anupaTHYeCKuX U
apoMaTHYECKHX aMHHOB, H30MEPHsI U HOMEHKJIATypa.

.JIeKIII/IH, YPOK. XuUMHYCCKHE CBOMCTBA aMHHOB. AMMHBI Kak OpraHU4YC€CKUC OCHOBAHUA, HX
CpaBHCHHEC C aMMHWAKOM W APYIUMH HCOPraHUYCCKHMMHU OCHOBAHUSIMHU. CpaBHeHI/Ie XUMHUYCCKUX
CBOICTB aJ'II/I(I)aTI/I‘-IeCKI/IX H apoOMAaTHYCCKUX aAMHUHOB. 06pa30BaHI/Ie aMH10B. AHNUIIMHOBBIC
KpaCHUTCIIN. IlousTHE O CHMHTETHYECKHX BOJOKHAX. HOJ'II/IaMI/II[I)I 1 IoJJuMaMuIHbIC CHHTCTHYCCKHEC




BOJIOKHA.

Jlekuus, ypok. [Ipumenenue u nonydenue amuHoB. [lomyaenue amunoB. Pa6oter H. H. 3ununa.

Jlekuus, ypok. AMUHOKUCHOTHL. [loHATHE 00 aMHHOKHCIIOTaX, MX KJIAacCH(PUKAIUA U CTPOCHHE.
OnTnueckas n30Mepusi 0-aMUHOKHMCIOT. HOMEHKIIaTypa aMMHOKHCIIOT. /JIBOMCTBEHHOCTh KUCIOTHO-
OCHOBHBIX CBOWCTB aMMHOKMCIOT M €€ IpUYMHBL. bunosnspHsle HOHBL. Peakiuu KOHAEHCALUU.
[lentuanas cBs3b. CUHTETHUYECKHE BOJOKHA: KalpoH, sHaHT. Kiaccudukanus BoaokoH. Iloxydyenue
AMHHOKHCIIOT, UX TPUMEHEHHE U OMoIoruyeckast QyHKITHsL.

Jlekums, ypok. benku. benku kak npupoassie noiaumepsl. IlepBuuHas, BTOpUYHAs, TPETUUHAS U
YEeTBEPTUYHAS CTPYKTYphl OesikoB. OUOpUIUIApHBIE U TI00YspHble Oesiki. XUMUYECKHUEe CBOMCTBA
OeNKOB: TOpEHHE, JeHaTypalus, TUApOJIN3, KaueCTBEHHbIE (LIBETHBIE) peakluu. buosornuyeckue
GyHKLIMU O€nKOB, UX 3HaYeHHE. besnku Kak KOMIOHEHT nuiy. [IpoGiema 0enKkoBOro rojojlaHus u
IIyTH €€ pELICHUS.

JlabopaTopHoe 3ansiTHe. 3roToBIIEHNE IAPOCTEPKHEBBIX U 0O BEMHBIX MOJIENIeN U30MEPHBIX
amMuHOB. PacTBopeHue OenkoB B BojJe U UX Koaryisiuus. OOHapyxeHue Oelka B KypUHOM siile U
mosoke. OOpa3oBanue cojeil aHwimHa. bpomupoBanue anumnnHa. OOpazoBaHHE COJEW TJIMIMHA.
[Tomyyenue meaHoM conu raunuHa. Jlenatypanus Oenka. [[BeTHbIe peakiuu O€NKoB.

Tema 1.12.
A3oTcoaepikaiy
ue
rerepouuKInye
CKHe
COeIMHEHUS.
HykJienHoBbIC
KHCJIOThI

Jlekuusi, ypok. HyknemHoBble KucinoTsl. HyKiIeMHOBBIE KHUCIOTBI KaK MPHUPOAHBIE ITOJIMMEPHI.
Hyxneotunsl, nx crpoenue, npumepel. AT® u AJI®, ux B3auMOIpEBpalleHHWE U POJIb 3TOTO
npouecca B mpupone. Ilonstue JIHK m PHK. Crpoenme [HK, ee mepBuuHass u BTOpHYHAS
ctpykrypa. Pabotet ®@. Kpuka u JI. Yorcona. KommiaemMeHTapHOCTh a30THUCTBIX OCHOBAHHIA.
Pennmukanus JIHK. OcoGennoctu crpoenus PHK. Tunmst PHK u ux Ouonormyeckue ¢yHKIUH.
[Tonstue o TponuHoM kone (kojoHe). buocuHTe3z Oenka B KMBOH KieTke. | eHHas WHXKEHepUs U
O6uorexHoznorus. TpaHcreHHble (P OPMbI pACTEHUH U KUBOTHBIX.

JlabopaTopHoe 3ansTHe. l3roToBiieHHEe OOBEMHBIX U IMIAPOCTEPHKHEBBIX MOJAENECH a30THCTHIX
TETEPOLMKIIOB.

Tema 1.13.
buoaornyecku
aKTHBHbIE
coeMHeHus

Jlekums, ypok. ®epmentsl. [lonarue o pepmeHTax Kak 0 OMOJIOTHUECKUX KaTajau3aTopax OeaKoBOi
npupobl. OCOOEHHOCTH CTPOSHMSI M CBOWCTB B CPAaBHEHMM C HEOPTraHMYECKHMMHU KaTaau3aTOPaMHu.
Knaccudukanust dpepmentoB. OcoOEHHOCTH CTPOCHHUS W CBOWCTB ()EPMEHTOB: CEICKTUBHOCTH H
3P PEKTUBHOCT. 3aBUCUMOCTh AaKTUBHOCTH (epMEHTOB OT TemmepaTypsl U pH cpenbl. 3HaueHue
(bepMEeHTOB B OMOJIOTHH U TPUMEHEHHE B IPOMBIIIIEHHOCTH.

Jlekuus, ypok. Butamunsl. [lonarue o Burammuax. Ux xmaccuduxanus u ob6o3nauenue. Hopma
noTpeOaeHuss BUTaMHHOB. BomopactBopuMmbie (Ha mpumepe ButamMuHoB C, rpynmbel B u P) nu




KUpopacTBopuMbIe (Ha mpumepe BuTamMuHOB A, D m E). ABUTaMHHO3BI, TUIIEPBUTAMHHO3BI M
THIIOBUTAMHUHO3BI, MX MPO(UITAKTHKA.

Jlekuus, ypok. I'opmonbl. IloHsiTHe O TOpMOHaxX Kak OHOJOrMYECKHM AKTHUBHBIX BEIIECTBaX,
BBIMOJIHSAIONINX OSHAOKPHHHYIO PETYJSIHIO KU3HENEATeNHOCTH opraHu3MoB. Knaccudukanus
TOPMOHOB: CTE€pPOUbI, IPOU3BOJHBIE AMUHOKHCIOT, MOJUIENTUAHbIE M OEIKOBbIE TI'OPMOHBI.
OtnenbHbIE IPEACTABUTENN: ICTPAJUOI, TECTOCTEPOH, HHCYJIUH, aJpEHAIUH.

Jleknusi, ypok. JlekapctBa. lloHsiTHe O JekapcTBaX Kak XHMHOTEPAIEBTUYECKHUX IIperaparax.
KpaTkue ucropudeckue cBeieHUs O BOSHUKHOBEHUU U Pa3BUTHH XUMHUOTEpANUu. [ pynmbl JeKapCTB:
cynbdamMubl (CTPENTOIN ), AaHTUOMOTHKHY (TICHUIIWIIJIMH), aHTUITUPETUKH (aCIUPHH), aHAIBI€TUKH
(aHanmpruH). MexaHW3M JCHCTBHS HEKOTOPBIX JICKAPCTBEHHBIX IIPENapaTtoB, CTPOSCHUE MOJICKYII,
NPOTHO3UPOBAHHE CBOWCTB Ha OCHOBE aHAlM3a XWMHUYECKOTO CTPOCHHUS. AHTHOMOTHUKH, HX
KJIaCCU(UKAIUS 0 CTPOCHUIO, TUIy U CHEKTPY ACHCTBHA. besomacHble CrocoObl NMPHUMEHEHUS,
JICKApCTBEHHBIC (DOPMBI.

JlaGopaTopHoe 3ansiTme. lcnbiTaHue pacTBOPUMOCTH aJpeHAIMHA B BOJE U COJISHOM KHUCIOTE.
OOnHapyxeHue aclnupuHa B TOTOBOM JiekapcTBeHHOW ¢opme. OOHapykeHHe BHTaMHHA A B
nojcoiaHeyHoM macie. O6Hapyxenue ButamuHa C B s16510uHOM coke. Onpenenenue ButamMuHa D B
ppIObEM JKHMpE WIM KypuUHOM XKenTke. JleficTBue ammio3bl ciatoHbl Ha Kpaxmai. JleiictBue
JETUAPOTeHa3bl HAa METUJICHOBBIM CcHHHM. JlelicTBHEe Karanasbl Ha TMEPOKCU] BOJOpoAa. AHaiu3
JIEKapCTBEHHBIX IPENAapaToB, IPOU3BOJHBIX CAIULWIOBOM KHUCIOTHL. AHAJIN3 JIEKapCTBEHHBIX
IIpenapaToB, IPOU3BOJHBIX M-aMUHO(EHOJIA.

Koncyabranumu

Bcero 1 cemectp

118

2 cemecTp

Paznen Il. O6masi u Heopranuveckass XUuMHs

Tema 2.1.
Xumus - HAyKa
0 BellecTBax

Jlexknus, ypok. CoctaB BemecTBa. XuMU4YeCKUe MeMeHThI. CIocoObI CYIIIECTBOBAHUS XUMHUYECKUX
AIIEMEHTOB: aTOMBI, MPOCThIE U CJIOXHBIE BellecTBa. BellecTBa MOCTOSHHOTO U TMEPEMEHHOTO
coctaBa. 3aKOH ITOCTOSTHCTBAa COCTaBa BEMIECTB. BemecTBa MOJEKYISPHOTO W HEMOJIEKYISIPHOTO
ctpoeHus. CmocoObl OTOOpa)KEHUST MOJICKYJI: MOJEKYISApPHbIE U CTPYKTYpHbIE (HOPMYIIBI;
IapOoCTEPKHEBBIE M MacIITaOHbIe mpocTpancTBeHHBIE (CTioapTa - bpurneba) Mogenn MoIeKyt.

.JIeKIII/IH, YPOK. I/IBMepeHI/IC BCIICCTBA. Macca atoMOB H MOJICKYIIL. ATtomHas cAnHua MacCcChl.
OTHOCHUTENbHBIE aTOMHAS M MOJICKYJIsSIpHass MaccChI. KommaectBo BE€IeCTBa MW CAUMHUIIBI €TI0
HU3MCPCHUSA: MOJIb, MMOJIb, KMOJIb. Yuciao ABoranpo. MOJBIpHa}I mMacca.

Jlekuusi, ypok. ArperaTHble COCTOSHHMS BellecTBa. TBepmoe (Kpuctalimdeckoe u amopdHoe),
JKUJKOE W Ta3000pa3HOe arperaTHbIE COCTOSHUS BEIIECTBA. 3aKOH ABOTAJIpO M €ro CIEICTBHS.
Mousipablii  00b€M BEIIECTB B Ta3000pa3HOM COCTOSIHMH. OOBEIUHEHHBI Ta30BBIM 3aKOH H




ypaBHeHue MeHeneeBa - KnaneiipoHa.

Jlekums, ypok. Cmecu BemiecTB. Paznmnuus Mexay cMeciMH M XUMHUYECKUMU COEIUHEHMSIMM.
MaccoBast 1 00beMHas 10JI1 KOMIIOHEHTOB CMECH.

JlabopaTtopHoe 3aHsTMe. l3rotoBieHue Mojened MOJEKYJ] HEKOTOPBIX OpPraHU4eCKUX H
HEOpraHu4yecKux BemecTB. O4nucTKa BelecTB (puiabTpoBaHueM U AMCTIILIIIMENH. OUYNCTKa BEIeCTB
IIEPEKPUCTATUIM3ALUECH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

I[IpumepHasi TeMaTHKA BHeAyAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. Bpruncnenue macchl (KOJMYeCTBAa BeELIECTBAa, 00bEMa) MPOJAYKTA PEAKIUH, €CIH IS ero
MOJTyYEHUS IaH PACTBOP C ONPEJEICHHON MacCOBOI JT0JIel MCXOAHOTO BEIIECTBA.

Tema 2.2. Jlekuus, ypok. AToM - cioxHas yacTuua. Jloka3arenbcTBa CI0KHOCTH CTPOEHUS aTOMA: KaTO/IHbIE
Crpoenne U PEHTTeHOBCKHE JTy4d, (poTod3(deKT, pagrnoakTHBHOCTD, 31eKTpoin3. [ImanerapHas Moaens atoma
aToma 3. Pezepdopna. Ctpoenue atoma no H. bopy. CoBpeMeHHbIE MPEICTABICHHUS O CTPOCHUHM aTOMa.
KopnyckyJIsipHO-BOJIHOBOM JyajIi3M YaCTHULL MUKPOMHMPA.
Jlekuus, ypok. CoctaB aToMHOro siipa. HykiaoHBI: IpOTOHBI U HEUTPOHBI. M30TONBI U HYKIM]IBL.
Y CTOMYHMBOCTB SA1IED.
Jlekuus, ypok. OnekTpoHHas o0oiouyka aromoB. IloHsiTHe 00 31EeKTpOHHONW opOHUTaIM U
AJIEKTPOHHOM oOisiake. KBaHTOBBIE uMcia: TJaBHOE, OpOUTaIbHOE (ITOOOYHOE), MAarHUTHOE W
cnuHOBoe. Pacripenienenue 31€KTPOHOB 110 SHEPTeTUYECKUM YPOBHSM, IMOAYPOBHIM U OpOUTANISM B
COOTBETCTBUU C NPHUHLIMUIIOM HauMeHbIIeW sHepruu, npuHuunom Ilaynm u npasuiom ['yHna.
DJeKTpOHHbIE KOH(UTYpallMd aTOMOB XMMHYECKHUX 3JIEMEHTOB. BaneHTHbIE BO3MOXKHOCTH aTOMOB
XMMHYECKUX DJIEMEHTOB. DJCKTPOHHAs KiIacCH(UKAIMA XUMHUYECKUX O3JEMEHTOB: s-, p-, d-, f-
DJIEMEHTHI.
Jlaboparopnoe 3ausitue. HaOmioleHue CHEKTPOB UCIYCKAHUS M TIOTJIOMICHHS COCIUHEHHI
XMMHUYECKHX DJIEMEHTOB ¢ NOMOUIBIO CIIEKTPOCKOMA.
CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA
I[IpumepHasi TeMaTHKAa BHeAyAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:
1. AtomMHBI€ OpOHTaNy, S-, P-, d-, f-aneKTpOHBI.
2. Oco0eHHOCTH pa3MeIIeHUs AIEKTPOHOB 110 OPOUTAISIM B aTOMaX MajblX U OOJBIIMX EPHUOI0B.
3. DHepreTudyeckue ypoBHHU, NOTyPOBHHU
4. 3akoH ABOTaJIpo U CIEACTBHS U3 HETO.
5. PacuerHble 3ajauM Ha HAaxOXKIEHHE OTHOCHUTEIBHOW MOJIEKYJSIPHOM Macchl, OIpEAEIEeHUE
MacCOBOM J0JIM XUMUYECKHX JIEMEHTOB B CJI0KHOM BEIIECTBE.
Tema 2.3. Jleknusi, ypok. OtkpeiTHE  mnepuoAuYeckoro  3akoHa. IIpeamoceuiku:  HaKOIUICHUE




Iepuoauvecku
M 3aKO0H U
IHepuoauvecka
f1 CHCTeMAa
XHMHYECKHX
3JieMeHTOoB /1.
HU. MenneiaeeBa

dakTomornueckoro Marepuaia, paborsl npeamectseHHukoB (M.B. [lebepeitnepa, A.D. lllankypTtya,
Ix. A. Heronenaca, JI.LFO. Meiiepa), cbe3n xumukoB B Kapicpys, nuunoctHele kauectBa J[. .
MenneneeBa. Otkpoitre J[.M. MenaeneesbiM [leproandeckoro 3akoHa.

Jleknus, ypok. Ilepuoguyeckuii 3akoH U crpoeHue aroma. M3orombl. CoBpeMeHHOE MOHSTHE
XUMHYECKOTO  3JeMeHTa.  3akoHoMepHocTh [.  Mosnu.  CoBpemenHas  (opMmynHpoBKa
Ilepuognueckoro 3akonHa. Ilepumommueckas cucrteMa W cTpoeHue aroma. DU3WYECKUN CMBICI
MOPSIIKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'pynIibl U nepuoza. [lepuoanueckoe n3MeHEHNE CBOMCTB
AJIEMEHTOB: pajJiiyca aToMa; YHEPruy MOHU3ALNM; dJIEKTPOOTPUIIATEIbHOCTH. [I[pUUnHbBI U3MEHEHUS
METAJUIMYECKUX W HEMETAJUIMYECKUX CBOWCTB 3JEMEHTOB B IpYyIIax M MEepUoAax, B TOM UHUCIE
Oonmpmux u cBepxOonpiux. 3Hauenwe Ilepuoamueckoro 3akoHa u lleproguyecKkod CHUCTEMBI
xuMuueckux anemeHtoB JI.M. MenneneeBa aig pa3BUTHS HAyKM W IOHUMAaHUA XUMHUYECKOMN
KapTHUHBI MUDA.

JlaGopaTtopHoe 3ansitue. CpaBHEHHE CBOWMCTB NPOCTBHIX BEIIECTB, OKCHUIOB W THAPOKCHIOB
anemenToB Il nepuona.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX PadoT:

1. DnekTpoHHBIE KOH(PHUTYPALIUK aTOMOB XHMUYECKHX 3JIEMEHTOB.

2. 3nauenue llepuonnueckoro 3akoHa u Ilepuoanueckoi cucreMbl XuMudeckux diemeHToB JI.H.
MenpeneeBa sl pa3BUTUSL HAYKH U TOHMMAaHUS XUMHYECKON KapTHHbBI MUpA.

Tema 2.4.
Ctpoenue
BellecTBa

JIeKIII/IH, YPOK. IlonsaTHe 0 XUMHUYECKOM CBSA3U. THIBI XMMHYECKHUX CBS3EH: KOBAJICHTHAaA, HOHHAasd,
MCTAJJIMYCCKAd U BOOAOPOAHAA.

Jlekums, ypok. KoBaneHTHas xumuueckas cBs3b. J[Ba MexaHuW3Ma OOpa30BaHUS D3TOH CBS3U:
OOMEHHBIN U JIOHOPHO-aKIENTOPHBIM. OCHOBHBIE MapaMeTPhl TOTO THUIA CBSI3U: JUIMHA, TPOYHOCTD,
YIroJd CBA3W WM BaJIEHTHBIA yroi. OCHOBHBIE CBOMCTBAa KOBAJIGHTHOM CBSI3U: HACBIIIEHHOCTb,
MOJISIPU3YEMOCTb M TIPOYHOCTh. DJIEKTPOOTPUIIATEILHOCTh U KIIacCH(UKAIMS KOBAJCHTHBIX CBSI3EH
10 3TOMY NPU3HAKY: MOJISIPHAS. U HEMOJISIPHAsk KOBAJIEHTHBIE CBsA3H. [[0JpHOCTH CBSI3M M MOJISPHOCTD
MoieKyJibl. Croco0 TepeKphIBaHUs DIICKTPOHHBIX OpOUTANe W KiIacCHU(PUKAIMS KOBAJICHTHBIX
CBsI3€H MO ATOMY NMPU3HAKY: G- U T-CBsA3H. KpaTHOCTh KOBAJIGHTHBIX CBS3EH M KiIaccu(UKAIMS UX 1O
ATOMY MPHU3HAKY: OJIMHAPHBIC, TBOWHBIE, TPOWHBIC, TTOJYTOPHBIE. THUITHI KPUCTATUTMUYECKUX PEIIETOK
y BEIIECTB C 3TUM THUIIOM CBSI3U: aTOMHBbIE U MOJEKYyJsipHble. DU3HMUECKUE CBOMCTBA BEILECTB C
STUMH KPUCTAIUTMIECKUMHU PEIICTKAMHU.

Jlekums, ypok. MonHasg xumuueckas cBs3b. KpailHMI ciydail KOBaJ€HTHOM IOJISIPHOM CBSA3M.
Mexanu3m oOpa3oBaHMsI HOHHOH CBsI3U. VIOHHBIE KpUCTANIMYECKUE PEIIETKH U CBOWCTBA BEILLECTB C
TaKUMU KPUCTAJLUIAMH.

Jleknusi, ypok. Meraumueckas xuMmudeckas CBs3b. OcoObIi  TUN XWMHYECKOH CBSI3H,




CYIIECTBYIOIIMI B METAJIJIaX U CciuiaBax. Ee oTiauumus v CX0ACTBO ¢ KOBAJEHTHOW M MOHHOM CBSI3SIMU.
CBoiicTBa METAIITUYECKOMN CBsI3M. MeTauIMuecKue KPUCTALTMYECKUE PEIIETKH U CBOMCTBA BEILIECTB
C TAKUMH KPUCTAIIAMHU.

Jlekuus, ypok. Bomoponnas xumuueckass CBsi3b. MexaHu3M oOpa3oBaHHs Takoi cBs3u. Ee
KJIaccu(uKalus: MEXMOJEKYJsIpHas U BHYTPUMOJIEKYJIpHas BOAOPOJAHBIE CBA3M. MONEKyIsIpHbIE
KPUCTAJUIMYECKUE PEIIETKU JUIS 3TOTO TUIa CBsA3H. PU3NYECKHe CBOMCTBA BEIIECTB C BOJOPOLHOMN
cBs3bl0. buosornyeckas poib BOJOPOJHBIX CBA3€M B OpraHu3allMyd CTPYKTYp OHOINOJIMMEPOB.
Enunas mpupona XMMHUYECKUX CBA3€H: HaIU4Me Pa3JIMYHBIX THUIIOB CBS3€M B OJHOM BEILECTBE,
IIEPEX0/ OJTHOTO THIIA CBA3M B IPYrOM U T. II.

Jleknusi, ypok. KommekcooOpazoBanue. [loHsiTHE O  KOMIUIEKCHBIX  COEIUHEHUSX.
KoopaunanuonHoe 4uciio KoMmiuiekcooOpaszoBaress. BHyTpeHHsIsI U BHEIIHss cdepa KOMIUIEKCOB.
HomMmeHKkatypa KOMIUIEKCHBIX coequHeHui. VX 3HaueHue.

JlaGopaTopHoe 3aHsTHe. B3anMonieiicTBIie MHOTOATOMHBIX CITUPTOB C (PEIMHTOBOW KUAKOCTBIO.
KauecTeHHbIe peakiuy Ha HOHBI Fe?* u Fe ¥,

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

JlomaniHee 3agaHne:

IToaroroBka cOOOIEHUM 10 TEME:

«'pyboaucnepcHble CHCTEMBI, HMX KilaccHu(UKauMs W HUCHOIb30BaHUE B MPOQPECcCCHOHAIBHON
JACATCIIBHOCTH ),

«KocMeTnueckue remm,

«IIpuMeHeHne CyCIIeH3UN U OMYJIbCUNA B CTPOUTENIBCTBEY.

Tema 2.5.
IHonumepsl

Jlekums, ypok. Heopranmueckue mnosnmmepsl. [lonmuMepsl - mOpocTble BelIECTBA € aTOMHOM
KPUCTAJIMYECKON PELIETKOM: aJUIOTpOIHbIE BUIOM3MEHEHMs yriaepoaa (anmas, rpadur, kapOuH,
¢bysiepeH, B3aUMOCBSA3b TMOpHIM3AIMM OpOMTaNeld y aTOMOB YIJIepojia C IMPOCTPAaHCTBEHHBIM
CTPOEHHEM AJUIOTPOIHBIX MOJAW(UKAIMIL); celeH U Telryp IenoyedyHoro crpoenus. [lonumeps! -
CJIOKHBIE BEILECTBA C ATOMHON KPHCTANIMYECKOH PpEIIeTKOM: KBapl, KpeMHe3eM (JIMOKCHIHbIE
COCTMHEHUSI KPEMHUS), KOPYHA (OKCHJl ATFOMHUHUS) U aIFOMOCHJIMKATHI (TIOJIEBBIE IIMTATHI, CIIIO/A,
KaoJuH). MuHepassl U ropHbie nopojsl. Cepa ruactuueckas. MuHepalbHOE BOJIOKHO — acOecT.
3HaueHUEe HEOPraHUYECKUX MPUPOJHBIX IMOJIUMEPOB B (OPMUPOBAHWU OJHOM U3 TE€OJOTMUECKHUX
000J104eK 3eMJIU - TUTOC(EPHI.

Jleknus, ypok. Oprannueckue mnoiaumepsl. CrocoObl UX MOMYYEHUS: PEaKIUH MOJTMMEPHU3AIUN U
peakuuu  THoJMKOHJeHcauuu. CTpPYKTypbl  MOJUMEPOB:  JIMHEHHBIE, pa3BETBICHHbIE U
npocTpaHcTBeHHble. CTPYKTYpHpOBaHHE MOJIMMEPOB: BYJIKAaHU3ALUS KaydyKOB, JyOJieHHuE OeNKOB,
OTBEpXkJICHHUE TOJMKOHICHCAIIMOHHBIX MoauMepoB. Kiaccudukanus MOTMMEPOB MO Pa3IUIHBIM
IpU3HAKaM.




JladopaTopHoe 3ansiTue. O3HaKOMIICHHE ¢ O0pa3llaMH IJIaCTMAcC, BOJIOKOH, Kay4YyKOB, MUHEPAJIOB
U ropHbIX nopol. [IpoBepka miaacTMacc Ha JIEKTPUUECKYIO MPOBOJAUMOCTb, TOPIOYECTb, OTHOLICHUE
K pacTBOpaM KHCJOT, Muenodye u okuciauteneil. CpaBHEHHWE CBOWCTB TEPMOPEAKTUBHBIX U
TEPMOIUIACTUYHBIX Iu1acTMacc. [lonmyyeHue HHUTEH M3 KampoOHOBOM WJIM JIaBCAHOBOW CMOJIBI.
OO6Hapy’keHue XJIopa B NOJTUBUHUIXJIOPHIE.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

Jlomaninee 3a1anue:
IToaroroBka cOOOIIEHUI 10 TEME:
«MeToJbI OnIpeiCIICHHS] MOJIIPHOM MacChI MOJIMMEPA.

Tema 2.6.
JducnepcHbie
CHCTEeMbI

Jlekuus, ypok. Ilonstue o nucnepcHbix cucremax. Kraccudukanus AHCIIEPCHBIX CUCTEM B
3aBUCHMOCTH OT arperaTHOrO COCTOSIHHS JTUCIICPCUOHHOW Cpelbl M JHUCIePCHON (Das3bl, a TakkKe 10
pasMepy ux dactull. ['pyboaucriepcHble CHCTEMBI: SMYIbLCUU M CYCIEH3HH. TOHKOAMCIEPCHBIC
CHUCTEMBI: KOJUIOMJHBIC (30JIM W TEeIM) U HUCTUHHBIC (MOJIEKYJSPHBIC, MOJEKYJISIPHO-UOHHBIE M
nonuble). DPdext Tunnans. Koarymsmus B KoliouJHeIX pacTBopax. CHHepe3nc B Telsx.

Jlekums, ypok. 3HaueHHE NUCIEPCHBIX CUCTEM B KUBOM M HEXHUBOW NMPUPOJE U MPAKTUUECKOU
JKU3HN 4YEJIOBEKAa. OMYJbCUUM U CYCHEH3MH B CTPOUTENBCTBE, IUUIEBOW W MEAULMHCKON
IIPOMBIIIIIEHHOCTH, KOCMETUKE. bruosnornueckue, MEAUIIMHCKUE U TEXHOJIOIMUYECKUE 30J1U. 3HAUECHUE
rejie B OpraHM3alliy JKMUBOW MaTepuu. buosnormyeckue, NuileBble, MEIULMHCKUE, KOCMETUYECKUE
renu. CuHepe3uc Kak (akTop, ONPENeNAIOIUI CPOK TOJHOCTU MNPOAYKLIUU HA OCHOBE TeleH.
CaepThIBaHHE KPOBU KaK OMOJIOTHYECKHI CHHEPE3HC, €r0 3HAYCHHE.

JlabopaTopnoe 3ansitue. IlonmyueHue cycnen3un cepbl U KaHudonu. IlomyueHue smynbcuM
pactutenpHOro Mmacia M Oensona. Ilomyuenue 3oss kpaxmana. IlomydeHue 301 cepsl H3
TUHOCYJb(aTa HaTpHsl.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

IIpumepHas TeMaTHKa BHEayAUTOPHBIX CAMOCTOSITEIbHBIX PadoT: -
1. lucnepcHas aza u nucrepcruoHHas cpeja.

2. Knaccugukanus qUCiepCHbIX CHCTEM.

3. IToHsITHE O KOJUIOMAHBIX CHUCTEMAX.

Tema 2.7.
XumMHu4yecKmue
peakuumn

Jlekums, ypok. Knaccuduxanus XuMHUeCKUX peakuil B OPraHUYECKON U HEOPraHUUECKOH XUMUH.
[Tonsatne o xuMHMueckod peakiuu. Peakium, uaymme 0e3 HM3MEHEHHUS KaueCTBEHHOIO COCTaBa
BEIIECTB: AJJIOTPONU3AIMS U n3oMepusanus. Peakiuu, uayime ¢ "3MEHEHHEM COCTaBa BEILECTB: 10
YUCITy M XapakTepy pearupyromux H o0pasyIoUIMXcs BEIIECTB (pa3sIoKEHUs, COCIUHEHHS,
3aMenieHus, oOMeHa); MO0 M3MEHEHHUIO CTENeHEHl OKHUCIEHUS DJEMEHTOB (OKUCIUTEIbHO-
BOCCTAHOBUTEJIbHBIE M HEOKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMK); MO TerioBoMy 3(ddexty
(9K30- W ’HAOTEpMUYECKHE); 10 (ha3e (rOMO- M TreTepOreHHbIE); MO HAMpaBJICHUIO (0OpaTHUMBIC H




HEOOpaTHMPbIE); IO HCIOJIb30BAHUIO KaTajau3atopa (KaTaTUTHYECKHe W HEKaTaTUTHYECKHE); 0
MeXaHU3MY (paJuKajabHble, MOJEKYJISIPHbIE U HOHHBIE).

Jlekumsi, ypok. BeposTHOCTb NIPOTEKaHUSI XUMUYECKUX peaKIUii. BHYTpEeHHSs SHEPrusi, SHTAJIbIIHS.
TennoBoit 3¢ dexr xumuyecknx peakuuit. Tepmoxumudeckue ypaBHeHus. CTaHAapTHas SHTAIBINS
peakumii u o6pazoBanus BemecTB. 3akoH I'. U. I'ecca u ero ciueacTBus. DHTpONUSI.

Jlexknus, ypok. CkopocTh xumudeckux peakuuil. [lousitue o ckopoctu peakiuit. CKOpocTb TOMO- U
FeTEPOreHHON peakuuu. JHeprus akTtupBaluu. PakTophl, BIUSAIOIMIME HAa CKOPOCTh XUMHUYECKOH
peakuu. [Ipupona pearupyrommx BemiectB. Temmeparypa (3akon Bant - T'odda). Konuenrpamms.
Karanu3aTopel u Kartajin3: roMo- U reTepOreHHbIN, UX MeXaHU3Mbl. DEpPMEHTHI, UX CPABHEHHE C
HEOPraHWYECKUMH  KaTaU3aTOpaMU. 3aBUCUMOCTh CKOPOCTH  pEakIMil OT TMOBEPXHOCTH
CONPHUKOCHOBEHUS PEarupyroUIX BEIIECTB.

Jlekuus, ypok. OOpaTUMOCTh XUMHYECKHX peakiuil. Xumuuyeckoe paBHoBecue. [lonsitue o
XUMHUYCCKOM PaBHOBCCHU. PaBHOBecHEBIE KOHICHTpAIUH. I[I/IHaMI/I‘IHOCTI) XUMHYCCKOT'O paBHOBCCHA.
®dakTOpbI, BIUSIONIME HA CMEIIICHUE PABHOBECHS: KOHIICHTPAIIUS, JaBIICHHE, TeMIIepaTypa (IIPHHIIUI
Jle llarense).

JlabopaTopnoe 3ansTHe. I[lonydyeHue Kuciopoja pa3joKEHHUEM IMEpPOKCHIa BOIOpoAa U (WIIH)
nepMaHraHara Kanus. Peakiuu, uaymme ¢ o0pasoBaHueM OCaJIKa, Ta3a WK BOJBI JIsi OPraHUYECKUX
Y HEOPTraHWYECKHUX KHUCIIOT.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpumepHas TeMaTHKA BHEAYAUTOPHBIX CAMOCTOSITEIbHBIX Pa0oT:

1. 3aBUCUMOCTb CKOPOCTH XMMHUYECKUX PEAKIUI OT pa3inyHbIX (PaKTOPOB: MPUPO/IbI pEArHPYIOIINUX
BEUIECTB, MX KOHLEHTPALUH, TEMIIEPATypbl, INOBEPXHOCTH CONPUKOCHOBEHMSI M HCIOJIb30BAHUS
KaTaJIu3aTOPOB.

Tema 2.8.
PacTBopbI

Jlekums, ypok. Ilonsarue o pactBopax. @uU3nko-XxuMudeckas MpUPOAA PaCTBOPEHUS M PAaCTBOPOB.
B3aumoseiicTBue pacTBOpPUTENST U PacTBOPEHHOro BelecTBa. PactBopuMmocTh BemiecTB. CriocoObl
BBIPQ)KEHUSI KOHIEHTpAIlMM PAacTBOPOB: MaccoBasl J0Js PacTBOPEHHOIO BellecTBa (MPOLIEHTHas),
MOJISIpHasl.

Jlexnusi, ypok. Teopus dIeKTpONIMTHYECKOW AuMccolManuy. MeXaHu3M IUCCOLUAlUU BEILECTB C
pa3IMYHBIMHM TUIIAMU XMMHUYECKUX CBsi3ed. BKilag pyccKUX ydeHBIX B pa3BUTHE MPEJCTaBICHUN 00
IEKTPOJINTUYECKOW  aucconrand. OCHOBHBIE — IIOJIOKEHUS  TEOPUM  BJIEKTPOJUTUYECKON
mucconranuu. CreneHp IeKTPOIUTUYECKON Tuccouranuu u (hakTopsl ee 3aBUucUMocTi. CuiibHbIE U
cpenHue 3IeKTponuThl. Jucconuanus Boasl. BogoponHslil nokasarens. Cpena BOJHBIX pacTBOPOB
EKTPOIUTOB. Peakiinu oOMeHa B BOJHBIX PACTBOPAX IEKTPOIHUTOB.

Jlekuus, ypok. ['maponu3 xak oOMeHHBIH mpouecc. HeoOpaTuMmplif TMIpONN3 OpPraHUYECKUX MU
HEOPraHMYECKUX COCAVMHEHMH W €ro 3HA4YCHHE B IPAKTUYECKOW JCATEIBHOCTH 4YEJIOBEKA.




OOparumbiii ruaponau3 coneit. CtymeHdaTbli ruaponn3. [IpakTuyeckoe mpUMEHEHHE THAPOJIH3a.
['maponu3 opraHMyecKux BemiecTB (OEIKOB, JKUPOB, YIIIEBOJIOB, MONHUHYKIEOTHI0B, AT®D) u ero
OHoJIOruuecKoe U npakTuyeckoe 3HaueHue. OMbUIeHHE KUPOB. Peakius srepudukanuu.

JlaboparopHoe 3aHsiTue. XapakTep IUCCOIMAIMU PA3TUYHBIX THAPOKCUIOB. I[Ipuroromienue
pPacTBOPOB Pa3IMYHbBIX BUJIOB KOHIICHTPAIIHIH.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIXCHA

JlomalHee 3a1aHue:

[Toaroroska coOOIIEHUH II0 TEME:

«'mapaTupoBaHHbIC U HETHAPATUPOBAHHBIE UOHBI», «CTENEHb JIEKTPOJUTUUECKON TUCCOIUAIIUN,
«CuJIbHBIC B CITA0BIC DJICKTPOJIUTHDY.

Tema 2.9.
OKHuCINTEIBHO-
BOCCTAHOBHTEJI
bHbIE peaKIHH.
DJIeKTPOXMMUY

ecKHe

NMpoecchl

Jlekuusi,  ypoK. OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHH. CreneHb OKHCJICHHUS.
BoccranoBurermn u okumcanTean. OKHCIEHHE M BOCCTAaHOBJICHWE. BajkKHEHIME OKHUCIHTSIH U
BOCCTAaHOBUTEIN. BoccTaHOBUTEbHBIE CBOMCTBA METAJIJIOB - MPOCTHIX BelecTB. OKUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIC CBOHMCTBA HEMETAUIOB - MPOCTHIX BeIIECTB. BOCCTaHOBHWTENBHBIC CBOMCTBA
BCIICCTB, OOPA30BAHHBIX DJJIEMEHTAMH B HU3MICH (OTPHIIATEIBHON) CTENICHH OKHUCIICHUS.
OKHCIHTENIbHBIE CBOMCTBA BEIECTB, OOPa30BaHHBIX JJIEMEHTAMH B BBICHICH (TIOJOXKHTEIBHOMN)
creneHn okucieHus. OKHUCIHUTENbHBIE U BOCCTAHOBUTEIBHBIE CBOWMCTBA BEIIECTB, OOPa30BaHHBIX
AJIEMEHTaMH B TPOMEKYTOUHBIX CTEIEHSIX OKHCIICHHUS.

Jleknusi, ypok. Kiaccudukanusi OKHCIUTENTbHO-BOCCTAHOBUTENBHBIX  peakuuidl. Peakiuun
MEXXATOMHOTO U MEXMOJIEKYJIIPHOTO OKUCIIEHUA-BOCCTAHOBJICHMsI. Peakinu BHYTpUMOJIEKYJISIPHOTO
OKHCJIEHUSA-BOCCTAHOBJICHHUS. Peakiun CaMOOKHCIICHHUS-CAMOBOCCTAHOBIICHHUS
(TUCTIpOTIOPLUMOHUPOBAHMS). METO/Ibl COCTABJICHUSI YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii. MeTon anekTpoHHOro OanaHca. BnusHue cpeapl Ha NpPOTEKaHHE OKHCIUTENBHO-
BOCCTaHOBUTEJIbHBIX ITPOLIECCOB.

Jleknusi, ypok. XuMHYECKHE HCTOYHUKH TOKA. DJEKTPOJHBIE MOTCHIMANbI. Psii cTaHgapTHBIX
AIIEKTPOJHBIX TOTEHIIUAIOB (ANEKTPOXUMHUUYECKUN P HaMpsDKeHUW MeTayuioB). ['anmpBaHMueckue
9JIEMEHTHl W TPHUHIUIBI UX paboThl. CoCTaBeHHE TalbBaHMYECKUX 3JieMeHTOB. OOpazoBaHHe
raJbBaHUYECKUX Iap NPU XUMHUYECKUX Mpoueccax. ['aJlbBaHMUYECKHUE DJIEMEHTHI, PUMEHSEMBIE B
JKU3HH: CBUHIIOBAsI aKKyMYJIATOpHAs Oatapesi, HUKEIb-KaIMHUEBbIe OaTapen, TOTUTMBHBIC DJIEMEHTHI.

Jleknusi, ypok. OJEKTpoJiM3 paciylaBOB M BOJHBIX pacTBOPOB 3JeKTposuTOB. [lpoieccsl,
MPOUCXOJAIINE Ha KaTOJAe M aHoJe. YPaBHEHUS DJIEKTPOXUMHUYECKHX IPOIECCOB. DIEKTPOIH3
BOJHBIX PAaCTBOPOB C MHEPTHBIMU AIIEKTPOJAMU. DIEKTPOJIU3 BOJHBIX PACTBOPOB C PACTBOPUMBIMU
anekTpoaamu. [TpakTuueckoe NpUMeHEHUeE 3JIEKTPOIIU3a.

JlaboparopHoe 3ansiTHe. B3auMoaeiicTBUE METAJIJIOB C HEMETANIAMH, a TAKXKE C PACTBOPAMHU COJIEH
YW pacTBOpaMH KHCJIOT. B3anmonaeilcTBHe CepHOM M a30THOM KHUCJIOT ¢ Menblo. OKHUCIUTENIbHBIC




CBOICTBaA NepMaHraHaTa Kajus B pa3JIM4HbIX Cpeliax.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIXCA

IIpumepHasi TeMaTHKA BHEAYIUTOPHBIX CAMOCTOSITEJIbHBIX PadoT:
1. CrenneHb OKHCIIECHHUS.

2. OxucIuTeNlh 1 BOCCTAHOBJICHHUE.

3. BoccTaHOBUTENb U OKHCICHHUE

Tema 2.10.
Knaccupurxaun
sl BelleCTB.
IIpocrhie
BelllecTBa

Jlexkuus, ypok. Krnaccubukamuss HeopraHM4YecKHX BemiecTB. lIpocTele M CIIOKHBIE BELIECTBA.
Oxcuapl, ux kiaccudukanua. I'mapokcuisl (OCHOBaHUS, KHCIOPOJCOAEpXKALIME KHUCIOTHI,
amdorepubie ruapokcusl). Kucnorsl, ux knaccudukanus. OcHoBanus, ux kinaccupukanus. Comu
CpEJIHUE, KUCIIBIE, OCHOBHBIE M KOMILIEKCHBIE.

Jlekums, ypok. Merambl. IlonoxkeHne MeTamioB B NEPUOAMYECKON cHCTEME M OCOOEHHOCTHU
CTpoeHHUsi ux aToMoB. [IpocThie BemiecTBa — METaUIbl: CTPOCHHE KPUCTAJUIOB M METaJJIMYecKas
XUMHYecKast cBsi3b. OOmme (pu3nveckue CBOMCTBA METAUIOB U MX BOCCTAHOBUTEIHHBIC CBOWCTBA:
B3aUMOJIEIiCTBHE C HeMeTaulaMH (KUCIOPOJIOM, rajJloreéHaMM, Cepoi, a30TOM, BOAOPOAOM), BOJOH,
KHUCJIOTaMHU, pacTBOpAaMHU COJIEH, OPraHWYECKMMH BEIECTBaMHU (CHUPTAMM, TaJoreHaJKaHAMH,
denonom, kuciaoramu), 1menoyamu. OKCHIIBI U THIPOKCUABI METAIJIOB. 3aBUCUMOCTh CBOMCTB ATHUX
COCIMHEHUN OT CTENeHEW OKHUCIEHUS METAJUIOB. 3HAu€HUE METAUIOB B MPUPOJAE U KU3HU
OpPraHu3MOB.

Jlekumusi, ypok. Koppo3zus wMeraimoB. Ilonstue  koppo3uu. XuMUYeEcKas
DnekTpoxummudeckast Kopposus. CriocoObl 3alIUThl METAJIJIOB OT KOPPO3HH.

KOppO3Hsl.

Jlekums, ypok. OOuie cnocoObl mojydyeHus: MetaioB. Metaiisl B npupoje. Meramnyprus u ee
BUJBI: MUPO-, THJIPO- M DIEKTPOMETALTYpPIus. DJIEKTPOJIU3 pacljaBOB M pacTBOPOB COETUHEHUI
METAJIJIOB M €r0 MPAaKTHYECKOe 3HAUCHUE.

Jlexkuus, ypok. Hemeramnsl. Ilonoxenue HemerannoB B Ileproanueckoit cucreme, 0COOEHHOCTH
CTPOEHHUSI UX aTOMOB. OJEKTPOOTPHULATENBHOCTb. biaropogHsle Tras3bl. DJIEKTPOHHOE CTPOCHUE
aTOMOB OJIArOPOJIHBIX Fa30B U OCOOCHHOCTH MX XMMUYECKUX U (pu3nueckux cBoiicTB. Hemeramasr —
IpocThle BemecTBa. VX aroMHOE M MOJIEKYJISPHOE CTPOEHHE HX. AJuioTponus. XHMHYECKUE
cBoiicTBa HemeTayoB. OKHMCIUTENBHBIE CBOMCTBAa: B3aUMOJEHCTBHE C METAUIAMM, BOJOPOAOM,
MCHEC OJICKTPOOTPUIATCIbHBIMHA HEMCTaJIlIaMU, HEKOTOPBIMHU CJIO)KHBIMH BEUICCTBaMU.
BoccranoButenbHbIE CBOWCTBA HEMETAUIOB B peakUUsX C (TOPOM, KHUCIOPOJOM, CIOKHBIMH
BEIIECTBAMH — OKUCIUTENSIMU (a30THOM M CEpHON KHUCIOTaMU U JIp.).

JlabopaTopHoe 3ansaTue. O3HaKOMIICHHE ¢ 0Opa3llaMu MPEACTaBUTENEH KIACCOB HEOPTaHUYECKUX
BemiecTB. O3HakomileHHE C oOpa3lamMu NpeICcTaBUTENed KIJIACCOB OPraHWYEeCKUX BEIECTB.
O3nakomienue ¢ koyekuueit pyn. [lonyuenue kuciaoponaa u ero cpoiictsa. [lonyuenue Bogopoa u
ero cpoiictBa. [lonyyeHne mniuacTMUecKOM cepbl, XMMHUYECKHE CBOICTBA cephl. B3aumoneiicTBue




METAJIJIOB C pacTBOpaMU KHUCIOT U coseil. CBoMcTBa yriis: aicopOLHMOHHBIE, BOCCTAHOBUTEIbHBIE.
B3aumoneiicTBrue IIMHKA WIM QTIOMUHUS C PACTBOPAMH KHUCIJIOT U 1ienodeit. OkpammBanue miaMmeHu
KaTHOHAMM IEJIOYHBIX U MIEJTOYHO3EMENIbHBIX METAJIOB.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

Jlomaninee 3a1anue:

[TonroroBka cOOOIICHUI TIO TEME:

«Mctopuss mnonydyeHus U IMPOU3BOJCTBA  ATFOMHUHUSY,
paduHUpOoBaHue Menny, «Ku3nb u aesarenbHocThb I 3By

«:‘)J'ICKT];)OJ'II/ITI/ILICCKOG IIOJIYUYCHHUE U

Tema 2.11.
OcHoBHBIE
KJIACCHI
HEOPraHu4ecKn
XH
OpPraHuYecKux
coeIMHeHu i

.JIeKIII/IH, YPOK. BOI[OpOl[HBIC COCOAUMHCHUS HEMCTAJJIOB. HOHY‘IGHHG aMMHadKa U XJI0pOBOAOpPOJa
CHHTE30M M KOCBeHHO. Du3ndeckue cBoiicTBa. OTHOIIEHHE K BOAC: KUCIOTHO-OCHOBHBIC CBOMCTBA.

Jlekumsa, ypok. Oxcuasl U aHruApuabl KapOOHOBbIX KucioT. Heconeobpasywomue u
coseobpa3zyromue okcuabl. Kucioruele okcupl, ux cBoicTBa. OCHOOBHbIE OKCH[IbI, UX CBOMCTBA.
AmboTepHbIe OKCHIBI, MX CBOWCTBA. 3aBHUCHMOCTh CBOWCTB OKCHIOB METANIOB OT CTEICHU
OKHCJICHHsI. AHTUAPU/IbI KAPOOHOBBIX KUCJIOT KaK aHAJIOTU KUCIOTHBIX OKCHJIOB.

Jlekums, ypok. KwucimoTel opranudeckue W HeOpraHudeckue. KHCIOTBI B CBETE€ TEOpUH
ANEKTPONUTHYECKOM auccormanui. Kucnorel B cBete mpoTtoinuTHueckoi Teopuu. Kiaccudukanus
OpraHMYECKUX U HEOpraHMYecKux KuciaoT. OOmme CcBOHCTBA KUCIOT: B3aUMOJICHCTBUE
OpPraHMYeCKHUX M HEOPraHMYECKUX KHUCIOT C MeTallaMi, OCHOOBHBIMHU M aM(OTEPHBIMU OKCHJIAMH U
THAPOKCUAAMH,  COJIAIMH,  oOpa3oBaHME  CIOXKHBIX  3¢pupoB.  OCOOEHHOCTH  CBOWCTB
KOHIIEHTPUPOBAHHOW CEPHOU M a30THOM KHUCIIOT.

Jleknusi, ypok. OcHOBaHMsS OpraHudeckue W HeopraHuyeckue. OCHOBaHHS B CBETE€ TEOPUHU
AIIEKTPONIUTUYECKON nucconranui. OCHOBaHUS B CBETE MPOTONUTHYECKOM Teopuu. Knaccuduxarms
OPraHMYEeCKUX M HEOPTraHMYECKHX OCHOBAaHUW. XMMHYECKHE CBOMCTBA LIEJIOYEH U HEPACTBOPHUMBIX
ocHoBaHui. CBoOHCTBa OECKHCIOPOJHBIX OCHOBAaHMW: aMMHaka W aMUHOB. B3aumHoe BIusHUE
aTOMOB B MOJICKYJIE aHUJIMHA.

Jlekuus, ypok. AmdoTrepHble OpraHMYecKMe M HeOpraHuyeckue coeauHeHus. AmdoTepHbIe
OCHOBaHUSI B CBET€ MPOTOJUTHYECKONH Teopuu. AMGOTEpPHOCTh OKCHIOB U THAPOKCHIOB
NIEPEXOHBIX METAJUIOB: B3aUMOJECHCTBHUE C KUCJIOTAMU U LIEJII0YaMHU.

Jleknus, ypok. Comu. Kimaccudukanmss m xumudeckue cBorcTBa coneil. OCOOEHHOCTH CBOWMCTB
COJIe OPraHUYECKUX U HEOPTaHUYECKUX KHUCIIOT.

.]IeKllI/[Sl, YPOK. I'emeTnyeckas CBSA3B MCXKIAY KJlacCaMMW OpraHuYCCKUX H©W HCEOPraHWMYCCKUX
coequHeHU. lloHATHE O TEHETUYECKOM CBA3M M TEHETHUYECKHUX PAAAaX B HEOPraHUYECKOW H
oprannyeckoi 30 xumuu. ['eHeTHUecKue psAIbl MeTaJIa (Ha MpUMEpe KaTbIIHS U JKelie3a), HeMeTasa
(cepbl U KpeMHHs), IEPEXOJAHOTO AIeMeHTa (IIMHKa). ['eHeTrndeckue psapl U TeHeTHYecKast CBSI3b B
OPraHN4YeCcKOr XUMHUHU. ENMHCTBO MHpa BENIECTB.




JlaGoparopHoe 3ansTHe. [lonydyeHne U CBOMCTBA YriaeKUciIoro raza. CBOWCTBA COJISIHOM, CEpPHOM
(pa3z0aBieHHON) U YKCYCHON KHCIOT. B3aumojelicTBUe THAPOKCUAA HATPUS C coysiMu (Cylbdarom
veau (II) u xnopumom ammonus). Pasznmoxkenue rumpokcuna meau. Ilomydenwe u amdorepHbie
CBOMCTBA TMAPOKCHJIa AIFOMUHUS. [loiydeHre )KeCTKOM BOJbI U U3YYCHHE €€ CBOMCTB. Y CTPAaHECHHE
BPEMEHHOM M MOCTOSHHOM XecTKocTH. lIpaktmueckue 3anatrus Ilonydyenuwe xyiopoBojgopona M
COJIIHOM KMCJIOThI, UX CBOMCTBA. IlosydeHne ammuaka, ero CBOMCTBa.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCA

JlomaiHee 3a1aHue:
IToaroroska coOOIIEHUH 10 TEME:
«CoBpeMeHHOE MPOU3BOJICTBO U MOTPEOJICHNE OCHOBHBIX KJIACCOB HEOPTaHUYECKUX BEUIECTBY.

Tema 2.12.
Xumusa
7JIEMEHTOB

Jlexknusi, ypok. S-DJI€eMEHThI

Bonopoa. /{BolicTBEHHOE MOJIOKEHHE BOAOPOJAA B NEpHOAUYECKOW cucteme. M3oTomsl Bomopona.
Tsoxenas Boja. OKUCIMTENbHBIE M BOCCTAaHOBUTENIBHBIE CBOICTBA BOAOPOZA, €ro IOJyuYE€HUE U
npuMeHeHue. Poib Bojopona B kKMBOM M HexHBOM mnpupojge. Bonma. Ponb  Boabsl  Kak
Cpenoo0pa3yronIero BEMIecTBa KIETKUA. DKOJIOTHIECKUE aCTIEKThI BOJIOTIONB30BaHUS.

Onementsl [A-rpynnel. [enounsie Metanmabsl. OOmias XapakTepUCTHKA IIEJIOYHBIX METAJIOB Ha
OCHOBaHMM mnoJyioxkeHus B llepmoamueckori cucreme snementoB J[.M. MeHneneeBa U cTpoeHUs
atomoB. [lomydyenue, ¢Gu3mdyeckne W XUMHUYECKHE CBOWCTBA IICTIOYHBIX METAIOB. KaTHOHBI
HIETIOYHBIX METAIJIOB KaK BakKHEWIas XxuMudyeckasi ¢popMa UX CyIIECTBOBaHUS, PETYIATUBHAS POIb
KaTUOHOB KaJIusd U HATPHA B JKHUBOH KJIETKE. HpnponHHe COCAUHCHU HATPUA U KaJlusd, UX 3HAYCHUC.
OnemenTtsl IIA-rpynmel. OOmiasi XapakTepHCTHKA IIEIOYHO3EMEIbHBIX METAJUIOB W MarHus Ha
ocHOBaHMM ToyokeHUs1 B [lepumonnueckoit cucreme snementoB . M. MenneneeBa u cTpoeHUs
aToMoB. Kanbuuii, ero nonydenue, puandeckre 1 XUMAYECKHUE CBOWCTBA. BaxkHelne coenHeHus
KaJIBIIMsI, UX 3HaUeHue U mpumeHenue. Kanpuuii B nmpupoie, ero 6mosornyeckas pob.

Jlexknusi, ypok. p-2JIeMEHTHI

AnroMuHUN. XapakTepUCTHKA aJIOMUHUS Ha OCHOBAaHMM IoOJOXeHUs B Ilepmonmyeckoil cucreme
anementoB Jl. . MenzeneeBa u ctpoenus aroma. [lonyuenue, pusndeckie 1 XuMUYeCKHe CBOWCTBA
alnioMUHMA. BaxHellne CcoeIMHEHUs aJlOMUHUS, WX CBOWCTBA, 3HAYEHUE U IPUMEHEHHE.
[TpuponHble cOeAMHEHNS ATIOMUHUS.

VYraepon u kpemHuil. OOImas xapakTepuCTHKa Ha OCHOBAHMU UX MoyoxeHus B Ilepuoanyeckoit
cucreme JI. . MenneneeBa u crtpoeHust aroma. IIpocTeie BemiectBa, oOpa3oBaHHBIE 3THMHU
aneMeHTaMu. OKCHIbl M TUAPOKCUIBI YIiepoJa M KpeMHMs. BaxHeiline conu yroibHOHW H
KpeMHUEBOM KUCIOT. CUITMKaTHAs! IPOMBIIIIEHHOCTbD.

['anorensl. OO6mmas xapakTEepUCTHKa TaJOr€HOB Ha OCHOBAHMHU UX mosiokeHus B [lepuonmueckoit
cucreMe sneMeHToB JI. M. MenzaeneeBa u crpoeHuss aroMoB. ['ajloreHsl - IIPOCTHIE BEILECTBA:
CTPOCHHUE MOJEKYJ, XMMHYECKUE CBOMCTBA, NMOIY4YCHHE M NPUMEHEHHME. BakHeHIune coelIMHEHUs




raJIoreHOB, WX CBOICTBa, 3HAUeHHE M NpHUMeHeHue. ['amoreHsl B mpupoze. buonormyeckas poib
raJIOr€HOB.

Xanpkorenbl. OOm@as XxapakTepUCTHKAa XaJbKOTEHOB HAa OCHOBAaHMM UX TOJOXEHUS B
Ilepuonnueckonn cucreme snemeHToB JI. M. MenzaeneeBa u crpoeHuss aroMOB. XaJbKOI€HBI -
npocTeie BemecTBa. Amtorponusa. CTpoeHre MOJIEKYJ aNIOTPONMHBIX MOAU(HUKAIUI U UX CBOMCTBA.
[Tony4yeHue u MpuMEHEHHE KUCIOPOAa U cepbl. XaIbKOT'€HbI B IPUPOJIE, UX OMOIOrHYecKast poib.
OneMeHThl VA-rpymmbl. OO0mmas XapakTEepHCTHKA 3JEMEHTOB ATOM TPyNIbl Ha OCHOBAaHUH HUX
nosnoxenuss B Ilepmommnueckoir cucreme snemeHtoB /[[. M. MenneneeBa M CTPOECHMsS aTOMOB.
CtpoeHue MOJIEKYIbI a30Ta U aJUIOTPONHBIX Moaudukauuit hocdopa, ux huznuecKue u XUMUYECKUE
cBoiictBa. Bomopomusie coemuHeHus sieMeHTOB VA-rpymmbel. Oxcuiasl a3ota u docdopa,
COOTBETCTBYIOIINE UM KUCHOTHL. Comiu 3Tux KucinoT. CBoiicTBa KMCIOPOJIHBIX COCTUHEHHI a30Ta U
docthopa, ux 3HaUCHHE U TPUMEHEHHUE. A30T U Pochop B MpUpoae, UX OMOJIOTHUECKAs POITb.
Onementsl IVA-rpynmnsl. O0mas XapakTepUCTHKa 3JI€MEHTOB 3TOM TIpYIIbl Ha OCHOBAaHMU HX
nonoxkeHus B [lepuoanueckon cucreme anemeHToB Jl. 1. MeHeneeBa u cTpoeHust aTOMOB. Y TJIEPO.L
u ero ajutorponus. CBoicTBa aJUIOTPONHBIX MOAM(DUKALUE yriaeposa, UX 3HaYeHHUE U MIPUMEHEHHUE.
Oxkcuapl W THIPOKCHUIBI YIiepoja U KpEeMHHUs, MX XUMHuYeckue cBoiictBa. Conu yroipHOW u
KPEMHHUEBBIX KUCJIOT, MX 3HaYeHHe U mpuMeHeHue. [Ipuponoodpasyroias posib yriaepoaa Juist >KUBOH
Y KPEMHUSI JIJ1s1 HEKUBOM PUPOIBIL.

Jlexuus, ypok. d-DiaeMeHThI
OcoOennoctu crpoenusi atromoB d-anementoB (IB-VIIIB-rpynm). Menp, muHK, Xpom, Keneso,
Maprasel] Kak IpoCTble BEIIECTBa, UX (PU3MYECKHEe M XUMHUUYecKue cBoicTBa. HaxokaeHue »THX
METaJUIOB B TIPUPOJE, MX TodydeHue u 3HadeHne. CoenuHeHus: d-d2JIEMEHTOB C pa3IMIHBIMU
CTETIEHSIMH OKHUCIIEHHUs. XapakTep OKCHJOB U THAPOKCHUIOB 3THUX JIEMEHTOB B 3aBHCUMOCTH OT
CTENCHU OKHCIICHHS METaJIA.

JlabopaTopHoe 3ansiTHe. l3yueHHe CBOWMCTB NPOCTBIX BEIIECTB M COEOUHEHHM S-DJIEMEHTOB.
N3yueHnne CBOMCTB IMPOCTBIX BEIIECTB M COCAUHEHUN p-2JIeMEHTOB. M3ydeHue CBOWCTB IPOCTBIX
BEIIECTB U coequHeHuit d-anemenToB. [lonydenne ruJpoKCHIOB AIFOMUHUS U [IUHKA; UCCIIeI0BaHNUE
ux cBOMCTB. [lonydenne u uccieoBaHue CBOMCTB OKCHUJIOB CEPHI, yriaeposa, ¢pocdopa.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIXCHA

IIpumepHasi TeMaTHKA BHEAYIMTOPHBIX CAMOCTOSATEJIbHBIX PA0OT:
1. 3aBUCHMOCTH CBOMCTB CIIOJKHBIX BEIIECTB OT MecToroaoxkeHus B Tadbimme /(.M. Menaeneena.

Tema 2.13.
Xumusa B
JKU3HU
o0IecTBa

Jlekumusi, ypok. XuMus M TPOU3BOJACTBO. XHUMHUYECKas IMPOMBIIUIEHHOCTh WU XUMHYECKHE
TeXHOJOTHH. ChIpbe JJIsI XMMUYECKON MPOMBINUIEHHOCTH. Boia B XMMUYECKOW MPOMBIILIEHHOCTH.
OHeprusi s XMMHUYECKOro MpOU3BOACTBA. HayuHble NPUHLIMIBI XUMHUYECKOTO MPOU3BOJACTBA.
3anmTa OKpYXaroliell cpeabl U OXpaHa TPyJa MpH XUMUYECKOM Ipou3BoJicTBE. OCHOBHBIE CTaauU
XUMHYECKOTo Mpon3BojicTBa. CpaBHEHHE MPOU3BOJICTBA AMMHAaKa U METaHOJIA.




Jlekumsi, ypok. XuMHS B CEJIbCKOM XO3SMCTBE. XHUMH3aIUs CEIbCKOTO XO35HMCTBA M €€
HampaBlieHUsl. PacTeHWss W TMOYBa, IOYBCHHBIN TOTJIOMIAIONIMA KOMIUICKC. YIOOpEHUS M HX
kinaccuukanus. XHUMHUECKHE CpPEJACTBA 3allUThl pacTeHui. OTpuIaTelbHBIC TOCIEICTBUS
MPUMEHEHUS TIECTUIMIOB ¥ 00pb0a ¢ HUMU. XUMH3aIs )KUBOTHOBOJICTBA.

Jlekuusi, ypok. XuMusi U 3KOJOrUsl. XUMHUYECKOE 3arpsi3HEHUE OKpykaromend cpeasl. Oxpana
rupocdepbl OT XUMUYECKOTo 3arpsi3HeHus. OXpaHa TOYBBI OT XUMHUYECKOro 3arpsi3HeHust. Oxpana
aTMocepsl 0T XUMUYECKOTO 3arpsi3HeHus. OxpaHa (uopbl U GpayHbl OT XMMHUYECKOTO 3arpsi3HEeHUSI.
buotexHonorust u reHHast HHXEHepUs.

Jlekumsi, ypok. XuMHsg M TOBCEJHEBHasl >XWU3Hb 4YejoBeka. JlomamiHsga anteka. Moromme u
guctsimue cpeactBa. CpencrBa 60pbObI ¢ OBITOBEIMU HaceKOMBbIMUA. CpelCcTBA JTUYHONW TMTHCHBI U
KOCMETHKU. XUMHUSA U Numia. MapKUpOBKHU YMAaKOBOK MHUIIEBBIX UM TUTHEHUYECKUX MPOIYKTOB U
YMEHUE UX YATATh. DKOJIOTHS KIJINIIA. XUMHUS U TCHETHKA YEIOBEKa.

JladopaTopHoe 3anaTue. O3HaKOMJICHHE C KOJUICKIIUEH yoOpeHnit n necTuiuaoB. O3HaKOMIICHUE
¢ oOpa3iamu cpeJICTB OBITOBOW XMMUH U JICKAPCTBEHHBIX MPEIApaToB.

CAMOCTOATEJBHASA PABOTA OBYYAIOIIIUXCHA

IIpuMepHasi TeMaTHKA BHeAyIUTOPHBIX CAMOCTOSAITEJIbHBIX PaldoT: -

1. Xumusi B IpOMBIIIIIEHHOCTH.

2. IIpyHIMIIBI XUMUYECKOTO ITPOU3BOJICTBA.

3. XUMHUKO-TEXHOJOTUYECKUE MPUHIUIIBI TPOMBIIUIEHHOTO IOJTyYEHHS] METAJLIOB.
4. IIpousBoactBo uyrysa. [IpousBonacTeo cranm.

KoncyabTanumn 6
Bcero 2 cemectp 140
Bcero uacoB 258




3.YCJIOBUSA PEAJIM3AIIMNA PABOYEMN ITPOT'PAMMBI JJUCITUTIIUHBI
3.1. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

3.1.1. OGpa3oBaTenbHble TEXHOJOIMM, NPUMEHSEMblE B Ipollecce M3Y4YECHUs JaHHOU
JVCLIATUTHHBL:

- MOJlyJIbHBI€ TEXHOJOI'HH;

- TEXHOJIOTUS] KPUTHUECKOTO MBIIIICHHS;

- TEXHOJIOTHS TPOOJIEMHOTO O0yUeHNS,

- TEXHOJIOTHUS IPOEKTHOTO O0YYCHHUS;

- nH($OPMAIIMOHHO-KOMMYHUKATUBHBIE TEXHOJIOTUH;

- KEHC-TEXHOJIOTUU.

[IpuMeHeHne AaHHBIX TEXHOJIOTUH MO3BOJIUT COKPATUTH BPEMEHHBIE 3aTPAaThl HA MOATOTOBKY
oOyyaromuxcst K y4eOHBIM 3aHATHAM; OyAyT CcHocoOCTBOBAaTh (POPMHUPOBAHUIO KITFOUEBBIX
KOMIIETEHIIMH, a TaKXkKe II0Jy4YeHUI0 KaueCTBEHHO HOBOIO 0OOpa30BaTENbHOIO MPOJIYKTAa Kak
KBHHTAICCEHIIMH BCEX KITFOUEBBIX KOMIIETEHIINI, BOCTPEOOBAHHBIX B COBPEMEHHOM OOIIIECTBE.

3.1.2. Ucnosib30BaHNe AKTUBHBIX M HHTEPAKTUBHBIX ()OPM NPOBeAeHUs 3aHATHIT

Cemectp Bun 3anstus AKTHBHBIE 1 UHTEPAKTUBHBIEC ()OPMBI
MIPOBEICHUS

3aHSITUN
1 cemectp Jlexuusi, ypok TexHoIoTHsI MPOEKTHOTO 00YUEHUS:
- nyOJd4yHas Tpe3eHTalUs WHIUBUIYAIbHOTO
MIPOEKTA;
JlaGopartopHbie Ketic-Texnonoruu:
3aHATUSA - aHaJIU3 KOHKPETHBIX CHUTYallUd [0 TeMaM:
«Teopus
CTPOCHUS OpraHUYECKUX COCIMHECHHI»,
«'uapoKCcUIIbHBIE COETUHEHUS», «AJBAECTUBI U
KETOHBI».
TexHomoruu MpoOIEeMHOT0 O0yUEHUSI:
- TpyImoBoe OOCYXIEHHE BOMpOca MO TEMaM:
«KapOoHOBBIE KHCIOTHI M HMX MPOU3BOIHBICY,
«YTIIEBOIBD, «AMMHEL, aMUHOKHCIIOTHI,
Oenmkny, «A30TcoaepKalue
FeTEPOLNKINYECKUE COSAUHEHU. HyknenHosble
KHCJIOTHI.

buronornueckyu akTUBHBIE COCTUHEHUSIY.

2 ceMecTp Jlexuusi, ypok TexHOMOorHsI MPOEKTHOTO O0YUEHUS:

- myOJu4YHas Tpe3eHTallUs WHIUBUIYAIBHOTO
IIPOEKTA,

JlaGopaTopHsble Kelic-TexHonoruu:

3aHATHS - aHauM3 KOHKPETHBIX CHUTyallud MO TEeMaM:
«Ilepnognueckuit 3akoH U llepuoanueckas
cucTteMa xuMmuueckux oanemenTtoB . .
MenpneneeBa», «Ctpoenue aroma. CtpoeHue
BEIIIECTBAY, «ITonmumepsl. HucnepcHbie
CUCTEMBI», « XUMUUYECKHE PEAKITUN.
TexHonoruu NpoOIEeMHOr0 00yYeHUsI:

- TPYMIOBOE OOCYKIEHUE BOMpPOCa MO TeMaM:
«PactBOpbI», «OKuCIUTENHHO-

BOCCTAHOBHTCJIbHBIC PCaAKINH.
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DIEKTPOXUMHUYECKHE MPOLECChD», «OCHOBHBIE
KJIacChl HEOPraHUYECKUX U  OPraHMYEeCKUX
COCIUHCHMITY, «XUMHUS DJIEMEHTOB», «XHUMHUI B
JKM3HH 00IIeCTBaY

3.2. TpeGoBaHusi K MUHUMAJIbHOMY MaTePHAJIbHO-TEXHHYECKOMY 00ecredeHH 0

Ne n/nm HaumenoBanue o0bekTa, Anpec (MecToronoxeHnrue) o0beKTa,
HOJTBEPKIAIOIIETO HAINYHE MOJTBEPKIAIOIIETO HAINYHE
MaTepUaIbHO-TEXHUYECKOTO MaTepUaIbHO-TEXHUYECKOTO 00ecTeueHUs

o0ecrieyeHus, C epeyHeM (c ykazaHreM HOMepa TaKoro 00bEKTa B
OCHOBHOT'O 000pYy10BaHUS COOTBETCTBUH C JOKyMEHTaMH IO
TEXHUYECKOH MHBEHTAPU3AIINH)

1 VYyeOnas aynutopuss ans nposenenus | 394087, Boponexckas o00gacTth, T.
3aHATUM JIEKIMOHHOIO, CEMHMHApCKOro, | Boponex, yi. Tumupssesa, 1. 21, a. 104
n1abopaTopHOTO TUIIA, TEKYIIIETO
KOHTPOJIA u IIPOMEKYTOUYHON
aTrrecraluu, KOHCYJIbTAIIUI

«Jlaboparopust ~ XUMHH»:  KOMIUICKT
yueOHOll Mebenn, AEeMOHCTPAIlMOHHOE

obopynoBaHue, n1abopaTtopHOe
00opyIoBaHueE: (OTOKOTIOPUMETPHI,
KOHJTyKTOMETP, CTaJlarMOMeETp,
TUTPOBAJILHBIE YCTAHOBKH, (OTOMETP
IIJIAMEHHBIH, pedpakTomMeTpsl,

MOJIAPUMETP, TIECOYHAst OaHs, BECHI
TEXHUYECKHUE, PEAKTUBHI, JabopaTopHas
mocy/a, pH-meTpsl, MarduTHBIE
MENIAJIKHA, Y9eOHO-HATIISAIHBIC TOCO0uS,
MPE3EHTAlIMOHHOE obopynoBaHue,
HCIIOJIb3yEMOE HIPOrpaMMHOE
oOecneuenne: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /
Mozilla Firefox / Internet Explorer, ALT
Linux, LibreOffice..

2 VYyebHast ayuTopus g | 394087, Boponexkckas ~— obmacte, T.
CaMOCTOSITEIILHOM paboThl: KoMIUIeKT | Boporex, yin. Tumupszera, 1. 21, a. 103(c
yuebHoii MeOenu, nemoHctpanuonHoe | 16.00 mo 20.00)

obopyioBaHue, y4eOHO-HAaTJIsATHbIE
nocoOusi, KOMITBIOTEpHAs TEXHUKA C
BO3MOXHOCTBIO ITOAKJIIFOUCHHSA K CCTU
«HTEepHET» M O0OECIeYeHneM J0CTyma
B DJIEKTPOHHYIO  MH(pOPMAIMOHHO-
00pa3oBaTeNbHYIO cpeny,
UCIIOJIb3yeMOe MPOrpaMMHOE
obecnieuenne: MS Windows, Office MS
Windows, DrWeb ES, 7-Zip,
MediaPlayer Classic, Yandex Browser /
Mozilla Firefox / Internet Explorer,
ALT Linux, LibreOffice.
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3.3. UupopmannoHHoe obecneyeHue 00y4eHus (epeyeHb PEKOMEH1yeMbIX YU4eOHBIX
n3nannil, IHTepHeT-pecypcoB, HOMOTHUTEIIBHON JTUTEPATYPHI)

3.3.1. OCHOBHbIE UCTOYHUKHU:

1. TI'a6puensu, O.C., OctpoymoB U. I'., CnagkoB C. A Xumus: 10 kiacc: 6a30Bblii YPOBEHbB:
yuebnuk / O.C. I'abpuenss. - 3-e u3z., crep. - Mocksa: I[Ipocsemienue, 2021. - 192 c.

2. I'abpuensu, O.C. Xumus: 11 knacc: 6a30Bbiil ypoBeHb: yueOHuk / O.C. ['abpuensH. - 4-e
u31., crep. - Mocksa: I[Ipocsemenue, 2021. - 224 c.

3. MapteiHoBa, T.B. Xumus: y4eOHMK M TPAKTUKYM I CPeAHEro MpodhecCHOHATBHOTO
obpazoBanus / T.B. MaprteiHoBa, 1.B. Apramonosa, E.b. ['ogyHoB; mox oOmieii pemakiueii T.B.
MapTeIHOBOK. - 2-¢ u3Ad., uchp. U gom. - MockBa: M3marenscTBo FOpaiit, 2020. - 368 ¢. — [DU]-
Pexxum noctyna: https://urait.ru/bcode/450810>.

4. Mocksa, B.B. Opraaudeckass xumusi: 0a30Bble MPUHIHIBL: yueOHOe mocodue myis CIIO /

MockBa B. B. - Mockpa: M3parensctBo [Opaiir, 2020. — 143 c. -[DU]- Pexum pgoctyna:
https://urait.ru/bcode/441354>.

3.3.2. JlonmoaHUTEIbHBIC UCTOYHHUKH:

1. MakcanoBa, JI.A. BpICOKOMOJEKYJIIpHBIE COEAMHEHHUS W MaTepuaabl JUIsl MHILEBON
MPOMBINUIEHHOCTH: ydueOHoe mocobue ans CIIO / MakcanoBa JLLA., Aropoa O.K. - Mocksa:
UznarensctBo FOpaiit, 2021. — 220 c. - [BU]- Pexxum noctyna: https://urait.ru/bcode/475633>.

2. AmnapneB, A.M. O6mas u Heopranuyeckass xumus. JlabopaTopHbIi MpakTUKyM: ydeOHOe
nocooue s CIIO / AmapueB A.W., KazakoBa A.A., lllepaumbina JI.B. -MockBa: M3naTenbcTBo
FOpaiit, 2022. - 159 c. - [DU]- Pexxum moctyna: https://urait.ru/bcode/492472>.

3.3.3. MeTtoanueckue U3IaHus

1. Meroanueckue yKa3aHUs Ui CAMOCTOSTEIBHOW pPabOThl MO JUCIHHIUIUHE «XUMUS»
(cpennee oOmiee obpazoBaHue, MpoduiIbHAsS AUCHUIUIMHA) A O00YYarOMIMXCS MO CHEeIHMaTbHOCTAM
cpeanero mpodeccroHansHoro oopazosanus / coct.: O.B. JIpskonosa, O.B. Ileperonyas. - Boponex:
BopoHeKCKUiT TOCYmapCcTBEHHBINH arpapublii yHuBepcuter, 2018. - [DU]- - Pexum mpocryma:
http://catalog.vsau.ru/elib/metod/m146646.pdf>.

3.3.4. [lepnoanyueckue U3aHUA:

1. BectHuk BOpOHEXCKOro rocygapcTBEHHOTO arpapHOrO YHHUBEPCHUTETA: TEOPETUUECKHH U
Hay4yHO-TIpaKTH4eCKUi xypHan / Boponex. roc. arpap. yH-T - Boponex: B'AY, 1998-

2. Xypnan ananutuueckoil xumuu / Poccuiickas akagemus Hayk - Mocksa: Hayka, 1946-

3. Kypnan ¢pusnueckoit xumuu / Poccuiickas akanemus Hayk - Mocksa: Hayka, 1934-

4. XumHsi U TEXHOJOIHs MUILEBBIX NPOAYKTOB [DneKTpoHHBINH pecypc]: PedeparuBHblii
xypuain / BUHUTU PAH - Mocksa: BUHUTU PAH, 2000- - CD-ROM

3.3.5. Ilepeuenp pecypcoB HHGOPMAIIMOHHO-TEICKOMMYHUKAIMOHHON cetu «HTepHETY,
HEOOXOMMBIX JUISl OCBOSHHS AW CIUILITHHBI
1. DIeKTPOHHBIE MOJHOTEKCTOBBIE pecypebl Hayunoit oubmuorekn B'AY (http:// library.vsau.ru/)

Ilepeyens TOKYMEHTOB, MOATBEPKIAIONIAX HATHYHE/TIPABO UCTIOTb30BAHUS N (PPOBBIX
(31eKTpOHHBIX) OMbanoTeK, IBC
(3a meproJ1, COOTBETCTBYIONIUI CPOKY TomyueHus: oOpazoBanus o OOIT)

YueOnbrii  (Nen/m HaumMeHoBaHHe JOKYyMEHTA C yKa3aHHEM Cpoxk aeiicTBust

rox PEKBH3HTOB

2022/2023 | 1. Kontpakt Ne 358//1Y ot 30.08.2021. (OBC «JIAHb») 24.09.2021 — 23.09.2022
2. Konrpakt Ne 612/1Y ot 27.12.2021. (3BC 01.01.2022 — 31.12.2022

«ZNANIUM.COM»)
3. [Komrpaxt Ne 320//1Y ot 04.08.2022. (9BC IOPAIT — (BO))  [05.08.2022 — 04.08.2023
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http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=12775&TERM=%D0%93%D0%B0%D0%B1%D1%80%D0%B8%D0%B5%D0%BB%D1%8F%D0%BD,%20%D0%9E%D0%BB%D0%B5%D0%B3%20%D0%A1%D0%B5%D1%80%D0%B3%D0%B5%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/450810
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0,%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/441354
http://catalog.vsau.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6157&TERM=%D0%9C%D0%B0%D0%BA%D1%81%D0%B0%D0%BD%D0%BE%D0%B2%D0%B0,%20%D0%9B%D1%8E%D0%B1%D0%BE%D0%B2%D1%8C%20%D0%90%D0%BB%D0%B5%D0%BA%D1%81%D0%B5%D0%B5%D0%B2%D0%BD%D0%B0%5B1,1004,4,101%5D&LANG=rus
https://urait.ru/bcode/475633
https://urait.ru/bcode/492472
http://catalog.vsau.ru/elib/metod/m146646.pdf

4. |Komrpakt Ne 321/I1Y ot 04.08.2022. (35C IOPAIIT — (CIIO)) [05.08.2022 —04.08.2023

5. Kontpakt Ne 334-11V ot 30.08.2022. (3BC IPRboOkS) 01.09.2022 — 31.08.2023

6. KonrpakT Ne 411-71Y ot 10.10.2022. (3bC «JIAHb») 12.10.2022 — 11.10.2023

7. Kontpakt Ne 561/11Y ot 07.12.2021 (3BC E-library PYH2B)  [01.01.2022 - 31.12.2022

28.03.2017 - 28.03.2022

8. Jlorosop Ne101/HDB/2097 ot 28.03.2017 (HaunonansHas
(mpostoHTanus 10

biiekTpoHHas16nbnmorteka (HIB))

28.03.2027)
9. AKT BBOJIa B 9KCILTyaTaluio DJeKTpoHHOH 6ubiauoreku B'AY  [Beccpouno
Ne 33 0119.01.2016
2. [IporpammHoe obecrieueHne 00Iero Ha3HaYCHMS
0 HasBanue Pasmemnienue
1 | Onepannonnsie cuctemsr MS Windows /Linux /Pen OC [IK B noxanbHo# cetu BTAY
2 | Makers opucubix npunoxkennii MS Office / OpenOffice/LibreOffice I1K B nokanpHo# cetu BTAY
3 | porpammer mas nmpocmotpa daiinos Adobe Reader / DjVu Reader K B nokanpHo# cetn BITAY
4 | Bpaysepsi SIuznexc Bpaysep / Mozilla Firefox / Microsoft Edge 1K B nokansHo# cetu BI'AY
5 | AnTuBupycnas nporpamma DrWeb ES [IK B noxanbHo# cetu BTAY
6 | Iporpamma-apxusarop 7-Zip 1K B nokansHo# cetu BI'AY
7 | Mynsrumenua npourpsiBatens MediaPlayer Classic [IK B nokamnpHo# cetn BITAY
8 | Inmardopma onnaiin-o0yuenus eLearning server [IK B noxanbHo# cetu BTAY
9 | Cucrema kommbroteproro tectupoanus AST Test [IK B noxansHo# cetu BTAY

- CaiiTbl 1 MHQOPMALIMOHHBIE TOPTAIIBI

1. http://hemi.wallst.ru/ - Xumusi. 00pa30BaTeIbHbINA CAUT IS INKOJIBHUKOB U CTYICHTOB.

2. https://himija-online.ru/ - Xumus on-line.

3. http://chemistry-chemists.com/ - XXypuan Xumus 1 XuMHKH.

4. http://chemistry.vsau.ru/raboty-studentov/ - Caiit kadenpsr xumun BI'AY.

5. http://www.chem.msu.su/rus/elibrary/ - DnexTpoHHas 6MOIMOTEKa MAaTEPHUAIIOB 110 XUMUH.
6. https://ru.wikipedia.org/ - Bukunenus - SHIMKIONEUS Ha PYCCKOM SI3BIKE.

3.4. Oco0eHHOCTH OpraHu3auMM 00pa30BATEJbHOI0 MNpouecca MO JAMCHUILVINHE IJIsl
HHBAJM/I0B U JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSIMHU

CopepxaHue ITUCHUIUIMHBI M YCIOBUS OpraHU3alMu OOYy4YeHHUS [UIsl OOYYaroIMXcs C
OTPAaHWYCHHBIMH BO3MOXXHOCTSIMU 37I0POBBSI M WHBAIUIOB KOPPEKTUPYIOTCS TMPU HATUYHH TaKUX
00y4Jaromuxcsi B COOTBETCTBUU C HHIWBHUYaTbHOW MPOrpaMMOi peaduiInTalui MHBAIH/IA, & TaK Ke
«TpeboBaHUSAMH K OpraHH3aIlMK 00pa30BATEILHOrO Tporecca JUIsl OOyUeHUs WHBAIUIAOB M JIUI[ C
OTPaHUYEHHBIMHU BO3MOXKHOCTSMHU 370POBbsI B MPOo(hecCHOHATBHBIX 00pa30BaTeIbHBIX OPraHU3AIIMSIX,
B TOM 4YHCII€ OCHAIlEHHOCTH oOpa3oBarenbHoro mpormecca» (Ilucemo Munobpunayku PO ot
18.03.2014 r. Ne 06-281), IlonoxeHnemM 0 METOAMKE OIIEHKH CTETIEHU BO3MOKHOCTH BKJIIOUCHHMS JIUII
C OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbSl 1 MHBAJIHMJIOB B OOIIMI 0Opa3oBaTeIbHBIN IMPOIIEece
(HUMU, 2015); Ilonmoxxenuem OcoOEHHOCTH OpraHu3aluu o00pa3oBaTeNBLHOTO IMpolecca I
00pa30BaTebHBIM TpOTpaMMaM JJIs HHBAJIUOB | JIUI] ¢ OTPAaHUICHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS

(I1 BCAY 1.1.01-2015).

4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUA JTUCIUIIJIMHBI
Texkymuil KOHTPOJIb YCIEBAEMOCTM W OLEHKA pe3yJbTaTOB OCBOECHUS JIUCLUILIUHBI
OCYLIECTBIISETCS MPENOAABaTEIEM B IIPOLIECCE MPOBEACHUS ayAUTOPHBIX 3aHATUI U TECTUPOBAHUS,
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a TaK)Ke BBITIOHEHUS 00yJaronumucs pedepaTos.

4.1. ®opmbl, METOABI U CPEACTBA KOHTPOJISI H OLICHKH 00pa30BaTe/IbHBIX Pe3yJIbTAaTOB
00yJammxcs

Pe3yabTarhl 00yueHHs

(I)OpMLI H METOAbI KOHTPOJIA U OIICHKH

Hepeuens nuunocmubIx pe3ynvbmanmog:

- (¢hopMHpOBaHKE y OOYYAIOIIMXCS YMEHHS
OIICHUBATh 3HAYMMOCTh XUMHYECKOTO 3HAHUS
JUTSL KQXKIOTO YETIOBEKa;

- ¢opmupoBaHue |y  OOyYarommxcs
[IEJIOCTHOTO TPEJCTABICHUS O MHPE U POIHU
XUMHH B CO3JIaHUU COBPEMEHHOM

€CTECTBEHHOHAYYHOW KapTUHBI MHUpPA; YMEHUSA
OOBSICHATH OOBEKTHI M TIPOIIECCHI OKPYKAIOIICH
JIEACTBUTEIBHOCTH: MPUPOJHOM, COLIMAIBHOM,
KYJIbTYPHOH, TEXHUYECKON Cpebl, - UCIOJIB3Ys
JUISL 5TOTO XUMHUYECKHUE 3HAHUS,

pa3BuUTHE Y OOYYAIOUIMXCS yMEHHM
paznuuath (GakThl U OIEHKU, CpaBHUBATh
OIICHOYHBIC BBIBOJBI, BHUICTh HX CBS3b C
KPUTEPUSIMH OILEHOK U CBSI3b KPHUTEPUEB C
ONPENCIICHHOMN CUCTEMOM LIECHHOCTEH,
dbopMynupoBath u 000CHOBBIBATH
COOCTBEHHYIO MMO3HUIINIO;

- npuoOpeTeHne OO0YyYaroIIMMHCS OIbITa
pa3HOOOpa3HOW JEATEIBHOCTH, MO3HAHUS U
CaMOIIO3HAHUS; KITFOYEBBIX HABBIKOB,
MMEIONUX  YHHUBEPCAJTbHOC 3HAYCHHUE  JUIS
pa3IMYHBIX BUAOB JIEATEIHHOCTU (HABBIKOB
pelieHuss TpoOJieM, TMPUHATUS  PEIICHHIA,
MOMCKA, aHaiu3a U 00paboTkM WHopMaluy,
KOMMYHHKATHBHBIX HABBIKOB, HAaBBIKOB
U3MEpeHull, COTpyaHUYECTBa, 0€30MacHOro
oOpalieHusi ¢ BEMIECTBAMU B ITOBCEIHEBHOM
KHU3HU).

IHepeuenv memanpeomemuuix pe3ynbmamos:.
YMEHHE HWCIOIb30BAHMS PA3ITUYHBIX
BHJIOB  TIO3HABATCILHOW  JICATECIHLHOCTH U
OCHOBHBIX  MHTEJUIEKTYaJIbHBIX  OIEepaluii
(TToCcTaHOBKH 3aJ1auH, (hopMyIIMpOBaHUS
TUMOTE3, aHalu3a W CHHTE3a, CpaBHEHUS,
0000IICHHS, CHCTEMAaTU3allNH;

- TOTOBHOCTH K BBISIBJICHUIO MPUIHHHO-
CIICICTBEHHBIX ~ CBSI3CH, TIIOMCKAa AaHAJIOTOB,
(GbopMynupoBaHUS BBIBOJIOB) HJSl  pEIICHUS
MMOCTaBJICHHOM 3a7a9H;

MPUMEHEHHE OCHOBHBIX METOJIOB
MO3HAaHUA (mabmroieHus, Hay4HOT'O
OKCIIEPUMEHTA) [UISl HW3YYCHHUS PA3TUYHBIX
CTOPOH XUMHYECKHX OOBEKTOB M IPOIIECCOB, C
KOTOPBIMH BO3HUKAET HE00X0IUMOCTh
CTaJIKUBAThCS B MpOQecCHOHANbHOMI cdepe;

- HCTOJBh30BAHUE PA3NIUYHBIX HMCTOYHUKOB

Dopmul KORmMPONa 00yyenun:

- IoMaIliHee 3ajJjaHre MPOOIEMHOTO XapaKkTepa,
NMpakTHYeCKUe  3aJaHus Ha  PEICHHUE
XMMHYECKUX 3371ay;

- TMOATOTOBKAa ¥ 3alllUTa WHIWBUAYAIbHBIX
MIPOEKTOB,

Dopmul OUeHKU De3ynbmamueHocmu
00yYeHusn: TPATUIMOHHAS CHUCTEMa OTMETOK B

Oamrax 3a KaXIyio BRIITOJIHEHHYIO paboTy, Ha OCHOBE
KOTOPBIX BBICTABIISIETCSI HTOTOBAsI OTMETKA.

Memoobl KOHmMpPONA HANPAGIEHb HA NPOGEPKY
\yMenus ooyuaouuxca:

- OIEHKa CHoco0OB TMONydeHUS W 00paboTKH
Pe3yIbTaTOB HAYYHBIX SKCIICPUMEHTOB;

- BBIIOJIHATH YCJOBHS 3aJaHUS Ha TBOPYECKOM
YPOBHE C IIPEJICTaBICHUEM COOCTBEHHOH MTO3HIINH;

- JleNiaTh OCO3HAHHBIH BBEIOOp CIIOCOOOB ACHCTBHI

H3 paHeC U3BCCTHLIX;
- OCYIIECTBIIAITh  KOPPEKIUIO  (WCIIpaBIICHUE)
CIIeJTaHHBIX omunboK Ha HOBOM YpOBHE

npejaraéMbIxX 3aJaHui;
- paboTarh B TpymIme W MPEACTaBIsATh KaK CBOO,
TaK U MO3ULMIO TPYIIIbL;

- paboTaTh C OCHOBHBIMH  QITOPUTMaMU
MIOJTYYEHUS MHTEpIpeTannuu pe3ynbTaToB
XUMHAYECKUX  OKCHEPHUMEHTOB, HAOMIOACHUM U
HU3MEPECHUM.

Memoovt ouenku pe3ynbmamog O00yueHUuA:

(opMHupOBaHHUE pe3ybTaTa HTOIOBOW aTTECTALMH I10
JUCUMIUIMHE HA OCHOBE CYMMBI DE3YJIbTaToOB
TEKYIIET0 KOHTPOJIA.

34




JUIS TIONy4deHus] WHPOPMAIUU O XHUMHYECKUX
mpoleccax, yMEHHUE OILIEHUTh €€ JJOCTOBEPHOCTD
JUISL JTOCTHDKEHMSI XOpOIIMX pe3yJIbTaTOB B
npodeccuoHabHOU chepe

Iepeuenv npedmemnubix pezynomamos:

B xozte ocBOCHMSI TUCIUILTHHBI 00YYarOIIHACS
JOJIDKCH 3HATH/TIOHUMATD:

- 3HaHUWE OCHOBOIIOJIATAIOIINX XUMHUYECKHX
IIOHSATHUH, TEOpUH, 3aKOHOB u
3aKOHOMEPHOCTEH; YBEpPEeHHOE TOJIb30BaHUE
XUMHUYECKON TEPMUHOJIOTHEN U CUMBOJINKOM;

- MECTO XMMHHU B COBPEMEHHON Hay4yHOU
KapTUHE MUPA; POJb XHUMHH B (OPMHUPOBAHUU
Kpyro3opa ¥ (QyHKIHMOHAIbHOH TPAaMOTHOCTH
YeJIOBEKa /IS PEIICHUS IPAKTUYECKUX 3a]1a4;

- TIpaBWJIa TEXHUKH O€30MacHOCTH IpHU
WCIIOJIb30BAaHUM XUMUYECKHUX BEIIECTB.

yMeTh:

- 00pabarbiBaTh, OOBSCHATH PE3YyIHTATHI
MIPOBEJICHHBIX OIBITOB U JIeTIaTh BHIBODIL;

- TPUMEHATH  METOJBl  HAay4YHOIO
MMO3HAHUSA (HabmroieHue, OITHCaHUE,
W3MEPECHHUE) TIPU PEIICHUU MPAKTHYECKUX
3ajad.

HCNO0JIb30BATH npuodpeTreHHbIe
3HAHMS M YMEHHUSI B TNPAKTHYECKOMH
AeSITeJIbHOCTH M TOBCeIHEBHOW KM3HU

IS

- opmupoBaHusi cOOCTBEHHOU MO3ULIUU
1o OTHOIIECHHUIO K XUMHUYECKON
uHbopMalMY, TOJNy4aeMOH U3  Pa3HbIX
HCTOYHUKOB;

- IPUMEHEHHUsS METOAOB MO3HAHUS IPH
PEIICHUHU MMPAKTHYCCKUX 3a1a4,

- coONo/ieHusT  MpaBWJI  TEXHUKHU
Oe3omacHoOCTH npu UCTOJIb30BAHUHU
XUMHUYECKHUX  BCIIICCTB B HpaKTI/I‘-ICCKOI\/'I
JesITeIbHOCTH U TIOBCEITHEBHON YKU3HH.

4.2. XapaRTe HCTHKA OCHOBHBIX BU/IOB 1€ATCJIbHOCTH CTYACHTOB

Copnepxanue o0yyeHus

XapakTepucTHKA OCHOBHBIX BU/0B J1eSITEJIbHOCTH CTY/ICHTOB
(Ha ypoBHe y4eOHBbIX 1elCTBHIi)

BBeaenue

AKTyanu3anus 3HaHMM O mpeaMere xuMmusd. Bricka3blBaHMe
COOCTBEHHBIX CYXICHHH O 3HAUE€HHUM XMMHUYECKOH HayKH JUis
OTJEJIBHOIO 4YeJIOBEKa, TOCyAapcTBa, oOmecTBa. Bbicka3piBaHue
CYXJIEHUI 0 3HaueHue XMMUU Ipu ocBoeHuu npodeccuit CIIO u
cnenuansHocter  CIIO  ecrecTBEHHO-HAaydHOro  mpoduis
npo(eccHOHAIbHOTO 00pa30BaHusl.

Paszgea I. Opranuveckast Xumus

Tema 1.1.
IIpeamer oprannyeckoit
xumuu. Teopus crpoenus

Pacckas o KHaCCH(bHKaLIPII/I OpraHU4YC€CKUX BCHICCTB: MPUPOAHBIC,
HUCKYCCTBCHHBIC 1 CMHTCTUYCCKUC, XapaKTCPHUCTHUKA 0COOEHHOCTH
OpTraHUYCCKUX COGI[I/IHGHI/Iﬁ, PaCCMOTPCHUC IMpUMEpPoOB
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OPraHUYeCcKHUX COeAUHEeHUM

OopraHnyeckux coenuHeHuid. OObSICHEHHE TTOHITHIA: BaJCHTHOCTD,
XUMHYECKOE CTPOEHHUE, YIJIEPOJHBIM CKeleT, CTPOCHHE aroma
yriaepoaa, TOMOJIOTUYECKUN Psi U TOMOJIOTMYECKas pPa3HOCTb,
TOMOJIOTH, TPUMEPHl  OCHOBHBIX  KJIACCOB  OPTaHMYECKUX
COEIMHEHUI M UX TOMOJIOTOB.

Tema 1.2. Pacckas o cocraBe ajlkaHOB, TOMOJIOTMYECKOM PsiJIe IIPEAEIBHBIX
IIpeneabHble yriaesonoponos. IIpumepsl n3omepos ankaHoB. CocTaBicHHE
yIJ1€BOAOPOAbI (opMyIIBI HF30MEPOB M TOMOJIOTOB, Ha3bIBAHUE X 10

MexayHapoaHoi Homenknatype MFOITAK. PaccmoTpenue
XMMHUYECKHUX CBOMCTB aJIKaHOB HA IIPUMEPE METAHA, ITAHA:
peaKuuy TOpeHus, 3aMeICHUs, IeTUIPUPOBAHUS, OCHOBHbBIE
CIOCOOBI OJTYYEHHUsI, COCTABIICHHE YPABHEHHUSI COOTBETCTBYIOLINX
peaKuid.

Tema 1.3. Pacckas o cocraBe aIKeHOBU JIKOAMEHOB, TOMOJIOTHYECKOM PSIE

JTHJIEHOBBIE U IMeHOBbIE | HENIPEAEIbHBIX YIIIEBOAOPOIOB. [IpuMepsl H30MEPOB AJIKEHOB.
yIJ1€BOAOPOAbI Cocranenue (popMyJibl ©30MEPOB U TOMOJIOIOB, HA3BAHUE UX 110
MexayHapoaHoit HomeHnknarype MFOITAK. Paccmorpenue
XUMHUYECKHUX CBOMCTB aJKEHOB U aJJKOJAMEHOB: PEAKIIMHU FOPEHUS,
3aMelleHus, IeTHIPUPOBAHUS, OCHOBHBIE CLIOCOOBI MOJTYUYCHHUS,
COCTaBJICHHE YPABHEHUsI COOTBETCTBYIOIIMX PEAKIIHII.

Tema 1.4. Paccka3 0 cocraBe  anKkuMHax, TOMOJIOTHYECKOM  psfe

AleTH/IeHOBBIE HEeNpeleNbHbIX YIIeBoa0poAoB. [Ipumepsl HM30MEpPOB aIKHUHOB.
yIJ1€BOAOPOAbI CocraBieHue GopMysbl U30MEPOB M FOMOJIOTOB, Ha3BaHUE UX IO
MexayHapoaHoit  HomeHkiatype MIOITAK.  Paccmortpenue
XUMHUYECKUX CBOWCTB QJKaHOB Ha MpUMEpe MeTaHa, JTaHa:
peakuuu TOpEHHUs, 3aMEUIeHMs], JETUIPUPOBAHMS, OCHOBHbIE
CHOCOOBI MOJIyUYEHHs, COCTABICHUE YPABHEHUS COOTBETCTBYIOLIUX

peaKuuid.

Tema 1.5. Paccka3z 00 0COOEHHOCTAX CTpOeHHsI OEH30Ja U €ro TOMOJIOIOB;
ApomaTnyeckue dbopmyna O6eH30i1a, CIOCOOBI MOTYyYEHUs, XUMHUYECKHUE CBOMCTBA,

YIJI€BOI0POAbI COCTaBJICHUE YPABHEHUH COOTBETCTBYIOIINUX PEAKIIUM.
Tema 1.6. Pacckaz o mHpHUpPOIHBIX HCTOYHHMKAX YIJIEBOJOPOJIOB — HE(Th,
IIpupoaHbie HICTOYHUKH | CIOCOOBI €€ MepepadOTKH, COCTaBICHHE YpPaBHEHUS KPEKUHTa,
YIJ1€BOJOPOAOB KaMEHHBI  yroib, cmocoObl ero mnepepabotku. M3yuenue
MOHSITUI: TETOHALIMOHHAS! YCTOMYUBOCTh, OKTAHOBOE YHUCIIO.

Tema 1.7. Paccka3 o coctaBe cMpTOB, CTpOoeHUE (DYHKIIMOHAIBHOW TPYIIIBI
I'mapoxkcuinbHbIE cnuptoB, CocraBieHue (opMynbl H30MEPOB U T'OMOJIOTOB,
COCAMHEeHUSA Ha3BaHME HX IO MexayHaponHod HoMmeHkiatype WIOITAK.

PaccmoTpenne XUMHYECKMX CBOWCTB CHMPTOB Ha IpPHUMEpe
IIPOIIAHOJIA: PEAKLUN TOPEHHUs, 3aMELICHMs, JerMIpUpOBaHUs,
JEeruapaTaly, OCHOBHBIE CIOCOOBI TOJYYEHHs, COCTaBIICHUE
YPaBHEHUsI COOTBETCTBYIOIINX PEAKIIHM.

Tema 1.8. Pacckaz o0 cocraBe anbAeruaOB M KETOHOB, CTPOCHUE

Albaeruabl 1 KeTOHLI

¢dbyakmonansHOM rpynmnel. CoctaBieHue (GpopMynbsl U30MEPOB U
TOMOJIOTOB, Ha3BaHWE WX M0 MEXIYHAPOJHONW HOMEHKIIAType
HIOITAK. PaccMoTpeHHe XMMHUUYECKMX CBOWCTB alIbJIETHAOB U
KETOHOB: PEaKIMW TOPCHWs, 3aMEIIEHUs, JEeTHUIAPUPOBAHUS,
JeTUapaTaly, OCHOBHBIE CIOCOOBI TOJYYECHHS, COCTABIICHUE
YpaBHEHHUS COOTBETCTBYIONIUX PEAKITUN
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Tema 1.9.
KapGoHoBble KMCJIOTHI U
HX POU3BOJIHbIE

Paccka3z o cocraBe KkapOOHOBBIX KHCIOT M WX IPOU3BOIHBIX,
cTpoeHHe (QyHKIHOHANbHONU rpynnbl. CocTtaBieHue (Gopmysbl
W30MEPOB M TOMOJIOTOB, HA3BaHUE HX [0 MEXIYHAPOAHOU
Homenkiarype MIOITAK. PaccMoTpeHne XMMHUYECKHUX CBOWMCTB
KapOOHOBBIX KHCIIOT M HMX MPOU3BOJHBIX: PEAKIMH TOPEHHS,
3aMeIeHus,  JeTHAPUPOBaHUS,  JAETUApATAllMM,  OCHOBHBIE
CIIOCOOBI MOJTYYEHHsI, COCTABIICHUE YPABHEHUS COOTBETCTBYIOLINX
peaKuid.

Tema 1.10.
YriaeBoanl

AKTyanuzamnusi 3HaHMW 10 Owmosiormu. Pacckaz o cocrase
YIJIEBOJIOB, CTpoeHUe (PyHKIMOHAIBHON rpynmnbl. CocTaBieHUE
dbopmMynabl  HM30MEpPOB W TOMOJIOTOB, Ha3BaHHE WX IO
MexayHapoaHoir  HomeHkiatype MIOITAK. Paccmortpenue
XUMUYECKUX CBOMCTB YTJIEBOJIOB M X OMOJIOTMYECKOM 3HAUCHUE.

Tema 1.11.
AMHHDBI, AMMHOKHCJIOTHI,
0eJIKu

Pacckas o cocrtaBe kapOOHOBBIX aMHHAX, aMUHOKHUCIIOTaX, OelKax,
cTpoeHue  (QYHKUMOHAIBHBIX  [PYMN,  IMENTHAHAs  CBSA3b.
CocraBinenue (opMynsl Ha3BaHHE WX TI0 MEXKIYHAPOIHON
HomeHknarype MIOITAK. PaccMoTpeHne XMMHYECKHMX CBOMCTB
aMUHOB, aMMHOKMCIIOT, OEJIKOB: pEaKlUu TOpPEHMs, 3aMELICHMUS,
JNETUIPUPOBaHMS, JEeruapaTaluy. OcHoBHbIE Coco0bI
10JIy4€HUs], COCTABICHUE YPAaBHEHHsI COOTBETCTBYIOIIMX PEAKIIHH.

Tema 1.12.
A3oTcoaeprkaime
reTepouuKJINYecKHe
coennnenus. HykieunoBbie
KHCJIOTBI

Axrtyanuzauus 3HaHMH 10 Owuosorumu. Pacckaz o cocrase
HYKJIEMHOBBIX ~KHCJIOT, CTpPOCHHE (YHKIHMOHATHHON TPYIIIIHL.
CocraBieHue GopMysbl U30MEPOB M FOMOJIOTOB, Ha3BaHUE UX IO
MexayHapoaHoit  HomeHkiatype MIOITAK.  Paccmortpenue
XUMHUYECKHX CBOMCTB HYKJIEHHOBBIX KUCJIOT M UX OMOJIOrHMYECKON
3Ha4yeHUeE.

Tema 1.13.
BuoJjornyecku akTUBHBIE
coeuHEeHUS

Paccka3 o BUTaMHHAxX, TOPMOHAX (pepMeHTax ,MX Kiaccudukanus
1 0003HaueHHNE, 0COOCHHOCTH CTPOCHUS M CBOMCTB B CPAaBHEHHH C
HEOPraHMYeCKUMH KaTalu3atopamu, Kiaccuukanus.PackpbiTe
Ha TMpUMepax posib XUMHM B (OPMHUPOBAHMHU COBPEMEHHOM
HAay4yHOM KapTHHBl MHUPa M B IPAKTHYECKOH JEATEIBHOCTH
yenoseka.lIpencraBienne o OyTH peHIeHHus TI00aibHbIX
npobseM, CTOSIUX TMepe] YeIOBEYECTBOM: HKOJOTHMUECKHX,
OHCPICTUYCCKNX, CBIPBCBBIX, WU POJIb XMMHUH B PCHICHUU ITHUX
npobiem.

Paznen Il. O6masi u Heopranuyeckass XUuMHUs

Tema 2.1.
XuMmus - HayKa 0
BelecTBax

AKTyanuzamus 3HaHUM O CIEQYIOIIHUX TMOHSTHSAX: BEUIECTBO,
XMMHYECKHUN 3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAs
U MOJIEKYJISIpHAsi MACChl, HOH, aJUIOTPONUSA, H30TOMbI, XUMUYECKas
CBSI3b,  DJIEKTPOOTPULATEIBHOCTb, BaJICHTHOCTD, CTEIICHb
OKHCJICHHUS, MOJIb, MOJISIpHAsT Macca, MOJIIPHBIH  00BeM
ra3oo0pa3HBIX  BEIIECTB,  BEIIECTBA  MOJICKYISIPHOTO U
HEMOJIEKYJISIPHOTO ~ CTPOCHMS,  pacTBOPbBI,  DJEKTPOJUT U
HE3JIEKTPOJIUT, JJIEKTPOIUTHYECKAs AUCCOLMALINS, OKUCIUTEID U
BOCCTAHOBUTENb, OKHCJICHHE W BOCCTAHOBJICHHE, TEMJIOBOMH
3¢ (deKT peakuu, CKOPOCTh XHWMHUYECKOW pEaKkIuu, KaTaius,
XMMHYECKOE PABHOBECHE..

Tema 2.2.
Crpoenne aroma

Pacckaz o mnpoucxoxaeHue M IPEBPALEHUE XHUMHUYECKHUX
JJIEMEHTOB BO BCEJIIEHHOW. PaccMoTpeHme Mojnenu CTpoeHus
aToMa, TOHATHSA AIpO U HYKIOHBI, JJIEKTpoH. PacmpenencHue
AJIEKTPOHOB 10 OPOUTAJISIM B COOTBETCTBHE ¢ MpHuHIMNIOM [laymun
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U npaBuioM XyHJa.

Tema 2.3.
Iepuoauveckuii 3aK0H U
Ilepuoanueckasi cucrema
xuMuueckux saementoB . U.
MenaeneeBa

YcraHoBKa  DBOJIOLMOHHOM  CYIIHOCTM  MEHJEIIEEBCKOW U
COBpPEMEHHON (GopMyIHpOBOK Tmepuoanueckoro 3akoHa J[. M.
MengeneeBa. OOBsicHeHHE (U3UYECKOTO CMBICTA CHUMBOJIUKH
MEePUOJNYCCKOM  TaOIUIBI XUMHUYeCKHX djemeHTtoB JI. U
MeneneeBa (HOMEPOB JIEMEHTA, MIEPUO/IA, TPYIINbI) U YCTAHOBKA
MPUIMHHO-CIICJICTBEHHON CBS3W MEXAY CTPOCHHEM aToMa H
3aKOHOMEPHOCTSIMM ~ M3MEHEHMSI  CBOMCTB  JJIEMEHTOB U
00pa3oBaHHBIX HMH BEHIECTB B IE€pUOAaX H TpyMmax.
XapakTepucTUKa IEMEHTOB MAJIBIX U OOJBIINX TEPUOIOB MO UX
nosjoxxeHuto B Ilepuonuueckoii cucreme /. . Menpeneena

Tema 2.4.
CrtpoeHue BemecTBa

YcraHoBKa 3aBUCUMOCTHM CBOMCTB XHMMHYECKHX BELIECTB OT
CTpPOCHHSI aTOMOB OO0pa3yIOIUX HX XHMHYECKHUX JJIEMEHTOB.
XapakTepuCTUKa BaXHEUIIMX THUIIOB XUMHYECKHUX CBS3EH U
OTHOCUTENIbHOCTH A3TOW THUMOJOTHH. OObSCHEHHE 3aBUCHMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOECHUSA KPUCTALIMYECKUX
peuietok. DOPMYIMPOBKA OCHOBHBIX IIOJIOXKEHUH  TEOpHUH
BJIEKTPOJUTUYECKON JHUCCOLMAMA M XapaKTepUCTHKA B CBETE
3TOl TEOpUU CBOMCTB OCHOBHBIX KIIACCOB HEOPTraHMYECKHUX
coequHeHnil. DOpPMYNIMPOBKA OCHOBHBIX IOJOKEHUNA TEOPUHU
XUMUYECKOTO  CTPOEHUS ~ OPraHWYeCKMX  COCAUHEHUHW U
XapaKTEPHUCTUKA B CBETE ATOM TEOPUU CBOMCTB OCHOBHBIX KJIACCOB
OpPraHUYECKUX COETMHEHUM

Tema 2.5.
ITostumepobI

Paccka3 0 COBpEMEHHBIX IIPEICTABICHUS CTPOCHUM TBEPIBIX,
KHUJIKUX M Ta3000pa3HbIX BELIECTB, OOIME MOHATHUS XUMHHU
BBICOKOMOJICKYJIAPHBIX COGI[I/IHCHPIfI: MOHOMCED, MoJIMMEp,
CTPYKTYPHOE€  3BEHO, CTENECHb MOJMMEPHU3ALUU, CpPEAHsA
MoJieKyisipHass  Macca. OcHoBHble MeToAbl cuHTe3a BMC
(MOJIMKOHIEH Al TOJIMMEpU3alns).

Tema 2.6.
JducnepcHbie cUCTEMBI

Pacckaz o gumcnepcHeIX cucTeMaxX, KOJUIOMAHBIX CHCTEMAX.
[lonyyenue wu cBOMCTBA JHUCHEPCHBIX cUCTEM. McTUHHBIE
pactBopbl. PacTBOopeHne Kak (UBUKO-XUMHUYECKHUN MpOIlecC.
TennoBsie siBIeHUS Npu pacTBopeHHUU. CrocoObl BBIPAKEHUS
KOHIEHTPALMKU PACTBOPOB.

Tema 2.7.
XUMHYECKHE peaKIuu

Pacckas o XuMUUeCKHX peakiys, KOTOpbIE MPOTEKAIOT B )KUBOU U
HEXHUBOM Mpupoje, Jexalue B OCHOBE OHOr€OXMMHYEKHUX
KpYrOBOPOTOB ~ BEIECTB.  3aKOHOMEPHOCTHM  IMPOTEOKaHUS
XUMHUYECKHUX peakuuii. Tennossle 3¢ deKTh
peakiuii. O6paTUMOCTh XMMUYECKHX PEaKIHUil.

Tema 2.8.
PacTBopsI

Pacckaz o0 pactBOpax, HX H3UKO-XUMHUYECKas MPUPOJAA
pacTBOpEeHUsI M pacTBOpPOB. B3anmoneicTBHEe pacTBOpUTENSI U
PacTBOPEHHOTO BCIICCTBA. Teopus 3JEKTPOJIUTUYECKON
JTUcCoIManuu. MexaHu3M JUCCOIMAIMKN BEIIECTB C Pa3IUIHBIMU
TUTIAMU XUMHYEeCKuX cBs3eil. OOCykKIeHHWe BKIala PYCCKUX
YYEHBIX B pa3BUTHE MPEICTaBICHUH OO0 HSIEKTPOIUTHUECKOMN
JHUCCOIHAIINH. OcHOBHBIC MIOJIOKCHUS TEOPUH
AJIEKTPOIUTHYECKON qucconuanui. CTeneHb 3JIeKTPOIUTHIECKON
JUCCOIMAMU U (akTOphl ee 3aBUCUMOCTH. CUJIbHBIC U CPEIHHE
3NEKTpOoNuThl. Jlucconumanuss Boabsl. BomopoaHblil moKa3aTessb.
Cpena BOJHBIX pPacTBOPOB JIIEKTpONUTOB. Peakium oOMmeHa B
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BOAHBIX paCcTBOpaAX 3JICKTPOJIUTOB.

Tema 2.9. OKuCINTEIBHO-
BOCCTAHOBHTEJIbHbIE PeaKIiH.
DJIeKTPOXMMHYECKHUE
npoiecchbl

Hcnonb3oBanue B y4eOHOW U MPOPECCHOHATBHON NEATEIBHOCTH
XUMUYECKUX TEPMUHOB U CHMBOJIMKM. Ha3BaHue W3y4eHHBIX
BEILECTB 10 TPUBUAJIBHON WJIM MEKIYHAPOAHOW HOMEHKIIAType U
OTpPa)KEHUE COCTABA TUX COCIMHEHUM C MOMOIIBIO XUMHUYECKHX
¢dopmyn. OtpakeHHe XHUMHYECKHUX MPOIECCOB C IOMOIIBIO
ypaBHEHUW XUMHUYECKMX peakiuid OOBSICHEHHE CYIIHOCTH
XUMHYECKHX TporeccoB. Kimaccupukanus XUMUYECKHX PEaKITUi
[0 pa3auyHbIM [PU3HAKAM: YHUCIY M COCTaBy NPOAYKTOB U
peareHToB, TerioBoMy 3¢ (deKTy, HampaBieHUI0, da3ze, HATHIHIO
KaTaJIu3aToOpa, H3MEHEHUIO CTENEHEH OKUCIEHUS DSJIEMEHTOB,
00pa3yloImMX BEIIeCTBA. YCTAaHOBKA MPU3HAKOB OOIIEr0 U
pa3IMYHOTO B THUIIOJIOTHMM PEAKUUH Uil HEOPraHUYECKOM |
opranuveckoil xumuu. Knaccugukaius BemecTs U MpoIeccoB ¢
TOYKM  3pEHHsS]  OKHUCJIEHUs-BOCcCTaHOBJIEeHUs.  CocTaBlieHHE
yYpaBHEHHI peakyil ¢ MOMOIIBIO METOAA DIIEKTPOHHOTO OayaHca.
OObscHEHHE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW peakluud Hu
MIOJIOKEHHSI XMMUYECKOTO PAaBHOBECHS OT Pa3IMYHBIX (haKTOPOB

Tema 2.10.
Knaccupukauus Beuiecrs.
IIpocThie BemecTBa

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOWCTB, IOJY4YEHUS U
npuMeHeHust BaxkHenmux metayios (IA u Il A rpymnm, anromunus,
’&KeJe3a, a B €CTECTBEHHO-HAyYHOM Npoduie U HEKOTOpbIx d-
JIEMEHTOB) M MX CcoeJuHeHui. XapaKTepucThKa COCTaBa,
CTPOEHUS, CBOMCTB, NOJY4YEHUS M TPUMEHEHHs BaKHEHIINX
nemerauio (VIII A, VIIA, VIA rpymm, a Takxke a3ora u
¢docopa, yraeposa 1 KpeMHHUsI, BOJIOPOJ1A) U UX COSAMHEHU.

Tema 2.11.
OcHOBHBIE KJIACCHI
HEOPTraHNYeCKHX H
OPraHUYeCcKHUX COeAUHECHUM

Pacckaz o0 kucinorax B CBETE€ TEOPUU DIEKTPOJUTHUECKOH

U CCOLIAIUH, B CBETE MIPOTOIUTUYECKON TEOPHH.
Knaccudpukanys opraHu4ecKuX W HEOPraHMYeCKUX KHUCIOT.
OOmme cBoiictBa KuCIOT. . OCHOBaHHMS OpraHUYecKue u

Heoprannueckre. OCHOBaHMS B CBETE TEOPUH IEKTPOJIUTUUECKON
nucconanuu. OCHOBaHUSL B CBETE€ MPOTOJUTUYECKOM TEOPHUH.
Knaccudukanusi opraHU4eCKUX W HEOPraHUYECKHX OCHOBAHUM.
XUMHUYECKUE CBOWCTBA IIEIOYEN U HEPACTBOPUMBIX OCHOBAHUU.
l'eneTndeckass CBsi3b MEXJy KIaccaMHd OPraHUYECKHX W
HEOPraHU4YecKuX coeArnHeHui. [IoHsITHE O TeHEeTUYECKOU CBS3H U
TFeHETUYECKUX psax B HEOpPraHW4Yeckol u opranudeckoi 30
xumun. ['eHeTndeckue psapl MeTalia (HAa MpUMEpe Kalblus U
xKenesa), HemeTaiyia (Cepbl U KPEeMHHUS), TIEPEXOAHOTO JIEMEHTA
(uMHKa).

Tema 2.12.
XuMHA DJIEMEHTOB

OOmasi XapakTepUCTUKa METAJUIOB M HEMETAJIJIOB Ha OCHOBAHUU
ux nonoxenuss B Ilepumonuueckoir cucreme snementoB J. U.
MenpeneeBa W CTPOCHUA aTOMOB. BaxkHelmne CcoeauHEHUs
rajJjioreHoB, UX CBOMCTBA, 3HAUEHHWE W NpPUMEHEHHue. ['amoreHsl B
npupone. buonornueckas posib  ramoreHoB. llomydyenwe wu
MPUMEHEHHUE KHUCTIOpoAa U cepbl. XalbKOr€Hbl B IMPUPOJE, HUX
Oowosornueckas poib. Yriepon u ero ammorponus. CBoiCTBa
QIIOTPONHBIX ~ MOAM(HKAIMN  yroepoja, WX 3HAYeHHE U
npuMenenue. [Ipupogoodpasyrorias posb yriaepoaa i KUBOU U
KPEMHHS 111 HEXKUBOW IPUPOIBI
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Tema 2.13.

Paccyxnenue Ha TeMy: XMMHUS M IPOM3BOJACTBO. XUMHUYECKas

XuMus B JKU3HH 00111eCTBA OPOMBININIECHHOCTE W XHUMHWYCCKHUE TCXHOJIOTHH. CBIpI)C JJIsL

XAMHYECKOM MIPOMBILUICHHOCTH. XUMHYECKOE 3arpsi3HEHUE
OoKpyXKaromei cpenpl. OxpaHa rtugpocepbl OT XUMHUYECKOTO
3arpsisHeHusi. OXpaHa MOYBBI OT XMMHYECKOTO 3arps3HEHUS.
Oxpana armocdepbl OT XHMHYECKOro 3arps3HeHus. OxpaHa
(bropsl 1 hayHBI OT XUMUYECKOTO 3arpsi3HeHUs. buoTexHomorus u
TE€HHAsI NHYKCHEPHUSI.

5. OHEHOYHBIE CPEACTBA JUIA ITPOBEJEHHSA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH U ITPOMEKXYTOYHOU ATTECTAIIUU

5.1.

Kpurepun oumeHku pe3yaibTaToB 00yUeHUS

5.1.1. Kputepuu oneHkKH 3a4era

OueHka »K3amMeHaTopa, Kputepun
YpOBEHBb
«3auTeHO» oOyuaroluiics 3HaeT Kypc Ha ypOBHE JIEKIIMOHHOI'O MaTepHaia,

6a30BOro ydeOHMKA, JIOMOJIHUTEIbHON y4eOHOW, Hay4dHOH W
METOJIOJIOTUYECKON JINTEpaTypbl, YMEET IPUBECTU pa3HbIE
TOYKH 3pEHUs 110 U3J1araeMoMY BOIIPOCY.

«He 3aureno»

O6y‘l&IOH.[HI>iCH HUMECT HpO6CJ'IH B 3HAHUAX OCHOBHOI'O yqe6H0ro
Mmarepuaia, A0IIYCKacT IMPUHIUITUAJIBHBIC OIINOKH B
BBIITOJIHCHHUHU IMPEAYCMOTPCHHBIX nporpaMMoﬁ 3aJaHuM.

5.1.2. Kpurepnu oneHKH 3K3aMeHAa

Oruenka

Kpurepuu

«OTIHUYHO»

CTaBUTCS B Clydae 3HaHHS, IOHMMAHUs, TIJIYyOMHBI YCBOEHHS
oOydaromuMmcsi Bcero o0beMa MpOrpaMMHOIO Marepuana; yMEHHUs
BBIJICJIATh TJIAaBHBIE TIOJIOKEHUS B H3YYEHHOM Marepuane, Ha
OCHOBaHWU (aKTOB M TIPUMEPOB 00001IaTh, JeNaTh BHIBOMBI,
YCTAQHABJIMBAaTh MEXIPEIMETHbIE U BHYTPUIIPEIMETHBIE CBS3H,
TBOPYECKH TMPHMEHATh TIOJyYE€HHBIE 3HAHUS B HE3HAKOMOU
CUTYallUH; OTCYTCTBUS OUIMOOK M HEJAO0YETOB IPU BOCIPOU3BEIECHUU
M3y4EeHHOTO MarTepuaia, NpU YCTHBIX OTBETaX, YyCTPaHEHHS
OTJENIbHBIX HETOYHOCTEH C MOMOIIbIO JAONOJHUTENBHBIX BONPOCOB
npenogaBaresns; COOMIOACHUS KyJIbTyphl HMUCBMEHHOW W YCTHOM
peuu, mpaBui 0(hOpMIICHHUS] TUCbMEHHBIX PadoT.

«XOpOILLIO»

CTaBUTCS B Cllydae 3HAHHS BCErO0 W3YYEHHOI'O MaTepuasa; yMEHUus
BBIJICNIATh TJIaBHBIE IMIOJIOKEHUS B M3YYEHHOM Marepuaie, Ha
OCHOBaHWM (AKTOB M TIPUMEPOB 0000IIaTh, JENaTh BHIBOMBI,
YCTaHABIMBATh MEXIPEIMETHbBIE W BHYTPUIIPEAMETHBIE CBS3H,
MPUMEHATh  MOJyYeHHbIE 3HAHWS HA  TPAKTHUKE; HaJIUYHe
HE3HAYUTENbHBIX (HETpyOBIX) OIIMOOK TMpPU BOCIPOHU3BEICHHUH
M3y4EeHHOTO MaTepuaja; COONIOJCHUS OCHOBHBIX MPABUJ KYJIbTYPHI
MUCPMEHHOW W YCTHOM peuu, MpaBuil O(POPMIICHUS MHCHbMEHHBIX
pabor.

«KYHOOBJICTBOPUTECIIBHO»

CTAaBUTCS B Cllydac 3HAHUSA M YCBOCHMS Marepuajga Ha YypOBHE
MUHUMAaJbHBIX ~ TPEOOBAaHUN NPOrpaMMBbl, 3aTPyJHEHUS IpU
CaMOCTOSTEIILHOM BOCIIPOU3BEJICHUN, HE00X0AMMOCTH
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YpOBHE  BOCHPOM3BEICHUS, 3aTPyAHEHHUS TpU OTBETax Ha

HE3HAUUTENIPHOW IOMOIIM IperojaBaTelis; yMeHus paboTarh Ha

BUJIOM3MEHEHHBIE BOMPOCH; Hamuuws 1-2 TpyObIX OMHUOOK,
HECKOJIbKUX  HErpyObIX TpHU  BOCIPOU3BEACHUU  HU3YyYECHHOIO
MaTepuia; HE3HAYUTEIHHOTO HECOONIOACHHUS OCHOBHBIX IPaBUII
KYyJIbTYpbl NHCHbMEHHONM M YCTHOH pe4H, MpaBwil OQOpPMIICHUS
MUCHbMEHHBIX padoT.

«HCYOOBJICTBOPUTCIBHO»

YpOBHE HIKE€ MHUHHMMAJBHBIX TPEOOBAaHUN MPOTpamMMbl; OTCYTCTBHUS

CTaBUTCA B CJIyda€ 3HAHUA U YCBOCHUA yqe6H0r0 Marcepuajia Ha

yMeHHsI padoTaTh Ha YpOBHE BOCIPOU3BEICHUS, 3aTPYIHCHUS NPH
OTBETaX Ha CTaHJAPTHBIC BOMPOCHI; HAIWYHS HECKOJBKHX TPYOBIX
omMOOK, OOJBIIOr0 4YHWClIa HErpyObIX TMpH BOCIHPOU3BEIACHUU
U3Y4EHHOTO MaTepualia; 3HAYUTEIIbHOTO HECOONIOJICHHUS OCHOBHBIX
OpaBWJl  KYJIbTYpbl HUCBMEHHOM M  YCTHOM pe4d, MpaBuI
0 opMIICHHSI MTUCHbMEHHBIX PaOOT.

5.1.3. Kputepum ouieHKH NPOEKTOB

OueHka, ypoBeHb

Kputepun

«OTINYHOY, BEICOKUI
yYpOBEHB

1. IIpaBUIBHO MOHSATHI LEJb, 33Ja4H BHITIOJTHEHHS POEKTA.

2. CoOnrofeHa TEXHOJOTUS HUCIHOJHEHHS] MPOEKTA, BbIJIEPIKaHBI
COOTBETCTBYIOIINE 3TAIbI.

3. [IpoekT opopMIICH B COOTBETCTBUU C TPEOOBAHUSMHU.

4. IIposiBiieHBI TBOPYECTBO, MHUIIUATUBA.

5. IlpenbsBIeHHBIN MPOAYKT ACSATEIBHOCTA OTJIMYAECTCS BBICOKHM|
KaueCTBOMMCIIOJIHEHHUSI, COOTBETCTBYET 3as1BJICHHOU TEME.

«XO0pouIo», MOBBIIICHHBIN

YPOBEHb

1. IlpaBuiIbHO MOHATHI L1€Jb, 33]Ja4U BHIIIOJHEHUS IPOEKTA.
CoOmtofeHa TEXHOJOTHsSI MCIOJNHEHHUs MpOEeKTa, JTambl, HO
JOMYIICHBI HE 3HAYUTCJIIbHBIC OHII/I6KI/I, HE TOYHOCTHU B|
odopmieHun.

2. IIposiBIEHO TBOPYECTBO.

3. IIpenbsiBieHHBIH TPOAYKT AEATENBHOCTH OTJIMYAETCS] BBICOKUM|
KauC€CTBOM HMCIIOJIHCHUS, COOTBETCTBYCT 3asBJICHHOM TEeMe.

((YI[OBJ'ICTBOpI/ITeJ'ILHO»,

0a30BbIil YPOBEHD

1. [TpaBWJILHO TIOHSATHI [IEJTh, 32149 BBITOJIHEHUS TIPOCKTA.

2. CobmroieHa TEXHOJIOTHSI BBIMIOJTHEHUS TIPOEKTa, HO UMeroTcs 1-2
OIIMOKY B ATaNax Wik B 0POPMIICHHUH.

3. CaMOCTOATENHFHOCTh IPOSBIIEHA HA HEIOCTATOYHOM ypPOBHE.

«HeynoBiaeTBOpUTEIBHOY

HpOCKT HC BBIINIOJIHCH UJIM HE 3aBCPUICH

5.1.4. Kputepuu ouieHKH TeCTUPOBAHUSA

OueHka, ypoBeHb [Tokazarens oneHku

«OTANYHOY», BLICOKUH He menee 90 % Gamtos 3a 3a1aHus TECTA.

«Xopo110», IPOABUHYTHIN

He menee 75 % 0ayuioB 3a3amaHus TeCTa.
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«Y NOBJIETBOPUTEIHHOY, TOPOTOBBIN

He menee 55 % 06ajuioB 3a3am1adus TECTA.

«HeynoBneTBoputenbHO» Memnee 55 % 6ainoB 3a 3a/1aHus TecTa.

5.1.5. Kputepuu ouieHKH YCTHBIX OTBETOB

OneHka, ypoBeHb

Kpurepuu

«OTINYHOY, BEICOKUI
YpOBEHBb

BricraBnsiercs, ecnu 0OydaroUIMiics IMOCIIEAOBATENBHO, YETKO,
CBS3HO, OOOCHOBAaHHO U 0€30mMO0YHO W3JIaraeT Yy4eOHBIH
MaTepual; JaeT OTBET B JIOTMYECKOH IOCIeNI0BaTEIbHOCTH C
WCIOJIb30BAHUEM  NIPUHATOH  TEPMHUHOJOTHHU;  TOKa3bIBAET
MMOHMMAHHUE CYIIHOCTH PAacCMAaTPUBAEMBIX NMOHATUH, SIBICHUHN U
3aKOHOMEPHOCTEM, TEOpHUM, B3aUMOCBS3EH; YMEET BbIICIATH
IJIaBHOE, CaMOCTOSTENIbHO MOATBEPK/IaTh OTBET KOHKPETHBIMU
npuMepaMu, (akTamu; CaMOCTOSATENBHO  aHATU3UPYeT |
000011aeT TEOpEeTUYECKU MaTepuai; cBOOOJHO YCTaHABIMBAET
MEXIIpeIMETHBIE (Ha OCHOBE paHee MPUOOPETEHHBIX 3HAHMIA) U
BHYTPUIIPEIMETHBIE  CBSI3U; YBEPEHHO H  0€30MIMO0YHO
MPUMEHSET TOyYeHHbIC 3HAHUS B PEIICHUHM HOBBIX, paHee He
BCTPEUABIIUXCS 3a/1ay; PAalMOHAIBHO HCIOIb3YeT CIHpPaBOYHBIC
MaTepHallbl, y4eOHUK, JIOTIOJTHUTEIILHYIO JUTEPATYypY,
MIPUMEHSIET YIOPSAOYCHHYIO CHUCTEMY YCJIOBHBIX O0O3HAaYeHHIA
IpU BEJICHHUM 3aIlMCei, COMPOBOXKIAIONIMX OTBET; JOMYCKaeT B
OTBETE HEJO0YEThI, KOTOPHIE JIETKO HCIPABISIECT MO TPeOOBaHUIO
Mpero1aBaTeds.

«X0opo1Io», MOBBIILICHHBIN
YPOBEHb

BricTaBisiercs, ecnu 00ydaroIIuiics MOKa3bIBA€T 3HAHUE BCETrO
U3YYEHHOro  y4yeOHOro MaTepuasa; JaeT B  OCHOBHOM
MpaBWIbHBI  OTBET; y4yeOHBIM  Marepual  M3JIaraer B
00OCHOBAHHOH JIOTUYECKOW TOCJIEeI0BAaTENIbHOCTH, HPU 3ITOM
JOTIyCKaeT OJHY HerpyOyro omubky unu He Oonee IBYX
HEJOYETOB B  HCMOJb30BAaHUM  TEPMHHOJIOTMH  y4e€OHOIO
IIpeIMeTa, KOTOPbIE MOXET HCIPaBUTh CAMOCTOSATEIBHO;
aHAJIM3UPYET U 0000IaeT TEOPETUUECKUI MaTepuall; coOII01aeT
OCHOBHBIE TIpaBMJa KyJbTYpbl YCTHOM pE€YM; IPUMEHSET
YHOPSAAOUYEHHYIO CUCTEMY YCJIOBHBIX 0003HAYeHUH NPU BEICHUU
3aIMCEH, COMPOBOMKAAIONINX OTBET.

«Y 10BJIETBOPUTEIILHOY,
0a30BbIl YPOBEHD

BricTaBnsiercs, ecinu o0y4aromiuiics: J€MOHCTPUPYET YCBOCHUE
OCHOBHOT'O COJIEp>KaHUs y4eOHOro marepuaiia, UMeeT MpoOebl,
HE TPEMSITCTBYIOIINE JajbHEHIIeMy YCBOEHHIO Y4eOHOTo
MaTepuana; TPUMEHSET ITOJyYCHHbIC 3HAHUS TP OTBETE Ha
BONIPOC, aHajM3e NPEUIOKEHHBIX CUTyalluid 1o o00pasily;
JIOITYCKAeT OIMOKHA B WCIOJB30BAHUN TEPMHHOJIOTHH y4eOHOTO
MpeaMeTa; TMOKa3bIBaeT HEAOCTaTOYHYI C(HOpMHPOBAHHOCTH
OTIENBHBIX 3HAHWW W YMEHHWH; BBIBOABI M  00OOIICHUS
apryMeHTUpyeT cnabo, TOMyCcKaeT B HUX OLIMOKH; 3aTpyTHSAETCS
npu aHanu3e © 0000meHuu Yy4eOHOro Marepuana; Jaer
HEMOJIHBIE  OTBETHI Ha  BOMPOCHl  MPENoJaBaTeNis  HWIN
BOCIIPOU3BOJUT COJACPIKAHHE paHee MPOYUTAHHOTO YUeOHOTO
TEKCTa, CJIa00 CBS3aHHOTO C 33JaHHBIM BOIPOCOM; HCITOJIb3yeT
HEYMOPSIOYCHHYI0 CHUCTEMYy YCIOBHBIX O00O3HAYeHMI TpHU
BEJICHUU 3aITUCEH, COMPOBOXKIAIOIINX OTBET.

«HeynoBneTBOpUTEIBHOY,

BricTaBisiercs, ecnau oOydarolUiicsi: HE pPAacKpbul OCHOBHOE
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HU3KUH YPOBEHb

coliepkaHue ydeOHOro Marepuaiia B IpeleiaxX MOCTaBICHHBIX
BOIIPOCOB; HE YMEET MPUMEHSATh UMEIOLIUECS 3HAHUS K PEIIECHUIO
KOHKPETHBIX BOIIPOCOB U 33Ja4 10 00pa3ily; JOMYCKAET B OTBETE
Oosee NByX rpyObIX OIIMOOK, KOTOpbIE HE MOXET HCIPABUTh
JJaKe IPU IOMOLIM 00yJaroUIMXcs U IPErnoaaBaTersl.

5.2. OueHo4YHbIe CpeACTBA I NMPOBeleHUs] TEKYIIero KOHTPOJIs ycleBaeMOCTH

5.2.1. TecroBble 3a1aHus
Pa3nen.1. Oprannyeckasi XuMus.
1. Opranuueckas XuMHs - 3TO XUMUSI COEAMHEHU:
a) yriepojaa
0) azora
B) KHCIIOpOJa
T) XJopa

2. [lpenenbHbBIE YIIIEBOAOPOIBI XapAKTEPU3YIOTCS HATHUUEM:
a) KpaTHBIX U apOMAaTHYECKOTO TUIIA CBS3CH

0) OIMHAPHBIX CBsI3eil

B) KpaTHBIX CBsI3eH

T') apOMaTUYECKOTO TUTIA CBS3H

3. CoupTsl ¥ QeHoITBI cofepxKaT (HYHKIHOHATIBHYIO TPYIILY:
a) -OH

6) -COOH

B) -C=N

r) >C=0

4. Ha3BaHue ankaHy JJaeTcs M0 BEIHYUHE!

a) caMoil JJIMHHOM LeNH YIIePOJIHBIX aTOMOB
0) caMoif KOPOTKOM LENH YIIEPOAHBIX ATOMOB
B) CaMBbIX MEJIKUX PaJUKaIoB

r) OOKOBBIX IIeTICH

5. Monekyna 3TuHa (alieTuiieHa) COAEePIKUT:
a) OJIHy T-CBS3b

0) 1Be T-CBSI3U

B) TOJIBKO G-CBSI3U

T) TPH T-CBSI3U

6. V3 xakoro cnupTa MOKHO ITPH OKUCIICHUH TOTYYHUTh alTbICTH/I?
a) MeTaHOJI

0) mpormano-2

B) MIEHTAHOJI-3

T) 2-MeTHIOYTaHOI-2
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7.C aMmMua4HBIM PACTBOPOM OKCHJIa cepedpa He B3aUMOJICHCTBYET:
a) TII0K03a

0) ManbTO32

B) IponaHaJib

I) YKCYCHasl KHCJI0TA

8. Kakas kapOOHOBasi KUCJIOTA HE BXOJUT B COCTAB KUPOB?
a) MaJbMUTHHOBAS

0) creapuHOBas

B) YKCYCHAasl

T') OJICUHOBAs

9. Dranon oOpa3yeT aJKOTOJISTHI C:

a) Na

6) NaOH

B) CaO

r) Cu(OH):

10. Kakoe w©3 mNpUBENCHHBIX COCAMHCHUU BCTYNMAeT B PEAKIUIO «CepeOpsSHOro
3epKanan?

a) YKCyCHasl KUCJIOTa

0) MeTaHaJIb

B) Oyranon-1

T') MPONaHOH

11. B xakoe NOJOXEHHE apOMaTHYECKOTO KOJbLa BBOJHUTCS HHUTPOTPYIIA IIPH
HUTPOBAaHUU TOIyo0JI1a?

a) OPTO-TIOJIOKEHUE

0) MeTa-1o0JI0KEeHHe

B) Mapa-noJoXeHne

') OpPTO- U Napa-MoJI0KEHUs

12. B pe3ynbrare Kakoi peakiuu 00pazyeTcs CIOKHBIH d(up?
a) aTepuPUKALUA

0) cIUpPTOBOTO OPOKEHUS

B) TUJIPUPOBAHUS

') OKUCJICHHUS

13. Kak Ha3wiBaeTcs qaHHOE coequHeHue mo HoMeHknaType MIOITAK:

CHg—,CIZ—CHz—CIH—CHg
O CHs

a) 2-MeTHJITIEHTaHOH-4
0) 4-MeTHJIIEHTAHOH-2
B) 2-METWJIIIPOTIaHON-4
r) 4-MeTUJITICHTaHATb

14. TIpu okuclieHuy anbaeruaa oopasyercs:
a) NepBUYHBIH CIIUPT

0) BTOPUYHBIN CIUPT

B) CJIO>KHBIN 3up

') KapOOHOBas KUCIIOTA
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15. Onpenenute Kakoe U3 yKa3aHHBIX BEIIECTB HE OYIET pearupoBaTh C THAPOKCHUIOM
HaTpus’?

a) MPOIAaHOBasi KUCIIOTa

0) xs10p3TaH

B) (heHON

I) IEHTAHOJI-2

16. B3aumoseiicTBHe C KaKUM U3 MIPUBEICHHBIX COSAMHEHUH ABISETCS KaYeCTBEHHON
peakuei Ha anbAeTruabl?

a) aMmMuavHblii pactop Ag20

6) NaOH

B) Br

r) PCls

17. [Ipu HUTPOBAHHMH KAKOTO CITUPTA 00pa3yeTcs B3pbIBYATOE BEIIECTBO?
a) mponanosi-1

0) nponantpuo-1,2,3

B) npomnaxanon-1,2

r) nponanauoi-1,1

18. Kakoe BemecTBO MOXHO TOJIYYUTH TPH IIEIOYHOM T'HIPOITH3E TPUTIATEMUATHHA?
a) Boj1a

0) MaJIbLMUTHHOBAS KHUCJIOTA

B) NAJILMUTAT HATPHUS

I') TUAPOKCHU HATPHS

19. B3aumopeicTBrE ¢ KaKUM U3 IPUBEICHHBIX COCMHEHHI SBIISCTCS Ka4eCTBEHHOMN
peakxiell Ha MHOTOaTOMHBIE CITUPTHI?

a) ammuauHblil pactBop Ag20

6) NaOH

B) Br

r) Cu(OH)2

20. 40 % BOIHBIN pacTBOP KaKOTO M3 MPUBEICHHBIX BEIIECTB HA3BIBAIOT (HOpMAITMHOM?
a) MeTaHaJsA

0) sTaHans

B) MpoIaHas

T) IpONaHOHa

21. Kakyto popmyiy nmeet GpeHon?
a) cH 6)

H|c/O C|:—CH2— OH (|3H2—(FH—?H2
HG->-CH OH OH OH

CH
C

HC - H\C—OH
O

C C
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22. Kakoe u3 IpUBECHHBIX BEIIECTB OyIE€T BCTYIATh B PEAKIIUIO MTOJMKOHICHCAIIHH?
a) aTaH

0) oTeH

B) 3TaHOJI

I) 3TaHAJIb

23. Kakas 13 NpuBEACHHBIX KUCIIOT ABJISETCS HENPEAEIbHOM IBYXOCHOBHOMN ?

a) MacJsTHas

0) MasioHOBas

B) METaKpUJIOBas

r) MaJIeMHOBast

24. PacTBOp Kakoro COCJUHEHHUS B BOJIE HA3bIBAIOT KApOOIOBOW KUCIOTOM?
a) TUJIOBOI'O CIIUPTA

0) 6eH3UIIOBOTO CcIIUpTa

B) TJIMIIEpHHA

r) enoa

25. Kakoe coenaeHne oOpa3yercs py TUAPUPOBAHUN TTPOTIAHOHA?
a) mpomnanos-1

0) mponanoJi-2

B) IIPOITaHAJIb

T) [Ipornax

26. Kakoe coenaeHre 00pa3yeTcs MpH OKUCICHUH STUJIOBOTO CIIpTa?
a) MypaBbUHBIN aJIbJICTHT

0) YKCYCHBII ajbaeruja

B) MPOITMOHOBBIN AJTbICTH]L

T') alleTOH

27. Yto Takoe xupbi?

a) COJIM LIEJIOYHBIX METAJIJIOB BBICIINX KapOOHOBBIX KHCIIOT

0) mpocThie 3(UpPbl MHOTOATOMHBIX CIIUPTOB

B) BBICOKOMOJIEKYJISIPDHbIE COCIUHEHHUs, COCTOSAIIME U3 OOJBIIOr0 YHcia OCTaTKOB
TIIFOKO3BI

r) CMeCH CJI0KHBIX 3(HPOB IJIMIEPHHA W BBICIIUX KapOOHOBBIX KHCJIOT

28. IlepBblIii MpecTaBUTENb TOMOJIOTHUECKOTO Psijia MPeAeIbHBIX YIIIEBOI0POIOB - ITO:
a) Mporax

0) meTaH

B) 3T€H

T) 9TUH

29. B3aumoieiicTBHE C KaKUM M3 MPUBEJICHHBIX COSAMHEHUH SABIsSETCS KaueCTBEHHON
peakmueit Ha peHOIIbI?

a) ammuauHblil pactBop Ag20

6) NaOH

B) FeCls

r) Cu(OH):
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30. Kakyro ¢popmyiny UMeeT STUIIOBBIN CTUPT?
a) CH3OH

6) CH3CH20H

B) CH3COOH

r) (NH2).CO

31. Jlnsg oTeHa He XapaKTePeHbl PEaKIuu
a) MPUCOEANHEHUS

0) OKHCIICHHS

B) 3aMelleHusI

I') MOJIMMEPHU3ALUU

32. B peakuuio «cepeOpstHOTO 3epKajia» BCTYIaeT
a) YKCyCHasl KUCJIoTa

0) MeTaHaJIb

B) OyTaHon-1

T') MPONaHOH

33. Monocaxapu bl - 3T0

a) MHOT0ATOMHBIE AJTbIETH/10- HJIH KETOCHUPTHI

0) cioxHbIe AUPBI TIMIICPUHA U BBICIITUX KapOOHOBBIX KHCIIOT

B) COJIH IIEIIOYHBIX METAJUIOB BHICIIUX KapOOHOBBIX KHCIIOT

r) npupoansie BMC, cocTosiiiye u3 0cTaTKOB 0.-aMHUHOKHUCIIOT, CBSI3aHHBIX MENTHIHOM CBSI3bIO

34. Ilpu okuCIeHUH anbJeruaa oopasyercs
a) MEepBUYHBIN CIUPT

0) BTOPUYHBINA CITUPT

B) CIIOXKHBIHN 3(hup

r) KapOoHOBasi KHCJI0TA

35. B cocTaB XHpOB HE BXOAUT
a) MaJbMUTHHOBASI KUCIOTA

0) creapuHOBast KMCIOTa

B) YKCYCHAas1 KHCJIOTA

I') OJIEMHOBAs! KMCIIOTa

36. B peakuuio sTepuuKayi BCTynaeT
a) MpomnaHajib

0) 6eHzon

B) 3TaHOJI

r) OyTaHOH

37. IIponan He B3aUMOJICHCTBYET C
a) Clz (cBer)

6) HNO3

B) Br2

r) CHsCOOH

38. benku - 3T0
a) MHOT'OATOMHBIC aJIbACTUI0- UJIU KGTOCHI/IpTI)I
0) cioxHbBIE YPUPHI TIUIEPUHA U BHICIINX KaPOOHOBBIX KUCIIOT

B) COJIM IICJIOYHBIX METAJIJIOB BBICIIINX Kap6OHOBI)IX KHCIIOT
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r) npupoansie BMC, cocrosimue U3 0CTaTKOB 0-AMHHOKHCJIOT, CBSI3AHHBIX MENTHIHOM
CBA3bI0

39. Io npaBmry MapKOBHUKOBA B3aMMOJICHCTBYET
a) OyTeH-2

0) aTeH

B) OyTuH-2

r) Oyren-1

40. I1pu ruaposmse Kpaxmania odpazyercs
a) O-TJIFOKO3a

0) p-riiroko3a

B) O-TaJlaKTO3a

r) B-dbpykTo3a

41. I'munepun umeet Gopmyy

a) CeHs-CH2-OH

0) CH3-CH2-OH

B) CH2(OH)-CH(OH)-CH2(OH)
r) CeHs-OH

42. MoueBuHa UMEET CTPYKTYPHYIO hopMyITy
a) NH>—CO—NH:2

0) CHs—CO—NH>

B) CH3—CO—0O—CO—CH3s

r) CH:—CO—0—C2Hs

43. AnkeH, coliepKallluii B CTPYKTYpe LIENOUYKY U3 TPEX aTOMOB YIJIepo/ia - 3TO:
a) nponeH

0) MeHTEH

B) IEHTUH

r) OyTeH

44. B cocraB TBEpPIOTO )KMpPa BXOJUT
a) OeH3oifHas KUCIIOTa

0) yKCyCHasl KHCIIOTa

B) CT€aPUHOBAsi KUCJI0TA

I') MOJIOYHAsl KUCIIOTa

45. B cocTaB )KUJIKOTO KUpa BXOJIUT
a) MypaBbHHas KUCJIOTA

0) 0JIeMHOBAasi KHCJI0TA

B) IlIaBeJieBasi KUCIOTa

') TAJIbMUTHHOBAS KHUCIIOTa

46. Conu kapOOHOBBIX KUCIIOT 00pa3yloTCs MpH AEHCTBUH
a) Clz

6) NaOH

B) HCN

r) HBr

47. B cocTaB OEIKOB BXOIUT

a) OeH30ITHas KUCIIOTa
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0) maBeeBas KUCIOTa
B) CT€apUHOBAs KHCIIOTa
r) aMHHOYKCYCHAasl KHCJI0Ta

48. K npocTeiM caxapam (MOHOcCaxapuaam) OTHOCUTCS
a) TIII0K03a

0) caxapo3sa

B) Kpaxmaj

') MaJIbTO3A.

Pa3zpnen.2. O0masi 1 HeOpraHmyeckass XuMusl.

1. ®opmyia oKcua Kalus:
a) HNO3

6) CaO

B) K20

r) KOH

2. [IpuBenuTe Ha3BaHUE BelIeCTBA, XUMHUUecKas opmyna kotoporo, AlCls:
a) kapOoHaT HATPHS

0) cynb(at KaabIus

B) XJIOPHU/ AJTIOMUHHUSA

T') OKCHUJ] aIFOMUHUSA

3. lllenoubto sBIIACTCS:
a) K20

6) HNOs

B) CaSO4

r) NaOH

4. CepHas KUCTIOTa UMEET (PopmyIy:
a) HNO3

0) H2SO3

B) H2SO4

r) HCI

5. OCHOBHBIM OKCHJIOM SIBJISIETCS:
a) CO2

6) SO3

B) Na2O

r) P20s

6.K mpocThIM BeliecTBaM OTHOCHUTCS:
a) CO2

0) O2

B) HCI

r) KNO3

7. CIOKHBIM BEIIECTBOM SIBIISIETCS:
a) N2
0) O2
B) Al
r) KNOs
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8.HasoBure nanuoe coennuenne SO3?
a) OKcHJ cepbl

0) cepHast KHCJIOTa

B) cepa

T') TUAPOKCHU/I HATPUS

9. Kucnora, KoTopas sIBJsSI€TCS HECTOMKOM M JIETKO pasiiaraeTcs ¢ BbIAEIEHHEM YIIIEKHCIOTO
rasa - 9T0:

a) HCI

0) H2S04

B) H2COs3

r) HNOs

10. Oxcuny Kanblusi COOTBETCTBYET (hopmyra:
a) K20

0) Ca2O

B) K203

r) CaO

11. Tpu pucconmanuu OKCUAA ATFOMUHUS 00Pa3yIOTCS HOHBL:
a) AP u 30H"

6) 2AI¥" u 30%

B) H u AP

I') OKCH/bI HE JUCCOLUNPYIOT

12. TIpu B3aumonetictBun okcuaa cepol(V1) ¢ Bomoit oOpaszyercs:
a) HCI

0) H2S04

B) NaOH

r) NaxSO4

13. Yriekuciomy ra3y COOTBETCTBYET (hopmya:
a) HCI

0) K3POg4

B) NaOH

r) CO2

14. Tlpu B3aUMOJCHCTBUM OKCHAA KajHs C YIIEKUCIbIM TazoMm (okcuaoMm yrieposa(lV))
obpazyercs:

a) KCI

6) K2COs

B) K2SO4

r) K3PO4

15. ITpu TepMUYECKOM Pa3JIOKEHUH THAPOKCUIA MATHUS 00Pa3yrOTCS:
a) K20 u CO2

6) MgO u H20

B) CaO u SO3

r) MgO u CO>

16. TIpu B3auMOJEHCTBUM OKCH/IA KATIBIIUS U XJIOPOBOJIOPOAHOM (COJISTHOM ) KUCIIOTHI 00pa3yroTCs:

a) CaCOs]
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0) KCIO4 u H20
B) K2SOs 1 H271
r) CaCl2 m H20

17. K CHIIBHBIM 3JI€KTPOIUTAM OTHOCUTCS:
a) HCI

06) H2CO3

B) CH3;COOH

r) H2Si03

18. Tlpu auccormaniy CepHO KHCIOTH 00Pa3yroTCs:
a) H" u SO4*

0) 2H* u SO4*

B) Na* u OH"

r) H" u NOs

19. Quccouuarius - 3To Opoliecc:

a) B3aUMOJICHCTBUS KUCIOTHI C OCHOBAaHUEM
0) pacnaja BemecTBa HA HOHbI

B) YCKOPEHHS XUMHYECKOMN peaKIuu

') 00pa30BaHUsI KOMIUIEKCHOTO HOHA

20. Okcuasl - 3TO:

a) MPOCThIC BEIIECTBA HEMETAJLIBI

0) CJ102KHbIE BENIECTBA, COCTOSIIIUE U3 2-X 3JIEMEHTOB, OJJHH U3 KOTOPBIX KUCJIOPO/I

B) CJIO’KHBIC BEIIECTBA, COCTOSINNE U3 KATHOHOB BOJAOPO/Ia M AHHOHOB KMCIOTHBIX OCTaTKOB
I') IPOCTHIC BEIIECTBA METAJLIBI

21. Kucnora HNO3 Ha3biBaercs:
a) CoJIsTHas

0) a3oTHas

B) a30THCTas

T) cepHas

22. Conu cepHOM KUCIOTHI Ha3bIBAIOTCS:
a) XJIOPU/IBI

0) cynbhuasl

B) cyJab(darsl

T) CyJb(UTHI

23. AMGOTEpHBIM OKCHJIOM SIBIISIETCS:
a) CO2

6) H20

B) Na.O

r) ZnO

24. K menodaM OTHOCHTCS:
a) AI(OH)3

6) Mg(OH):

B) Zn(OH):

r) NaOH

25. IIpu B3auMOICCTBUM OKCHA HATPHUS C BOJOW 00pa3yeTcs:
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a) HCI

0) H2SO4
B) NaOH
r) Na(OH)

26. Ipu mucconmaryy Xja0pyaa HaTpyst 00pa3yroTCs:
a) Na* u OH™

0) Na*u CI~

B) K" u CI”

r) 2Na* u SO4*

27. I1pu B3aMMOICCTBUHU CEPHON KHCIIOTHI C OKCHUJIOM HATPHs 00pa3yrOTCS:
a) Na2SO4 n H20

6) Na.COzu H20

B) NaCl u H.O

r) Na[AI(OH)4]

28. K KHCIBIM COJISIM OTHOCSIT:
a) Na2SOq4

0) KHCOs3

B) MgOHCI

r) Na[AlI(OH)4]

29. K 0CHOBHBIM COJISIM OTHOCHT:
a) Na2SOq4

0) KHCO3

B) MgOHCI

r) Na[AlI(OH)4]

30. ®opmyna ruIPOKCUAA KaTbLIUS:
a) K20

0) Ca.0

B) KOH

r) Ca(OH):

31. HepacTBopuMOIi B BOJI€ KHUCIOTOU SIBIISIETCSI:
a) HCI

0) H2S04

B) H2SiO3

r) HNO3

32. K mienouaM He OTHOCHUTCS:
a) NaOH

0) Mg(OH):

B) Ba(OH):

r) KOH

33. KaTnoHbl Maruus u cyib(ar-aHuOHbI 00Pa3yrOTCs TPU AUCCOLMALIIN:
a) MnSO4

6) MgCl:

B) Cu(NO:s):2

r) MgSO4
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34. B peakuuio HeHTpanIn3aluy BCTYNAIOT:
a) OKCHJI U BOJia

0) OKCHJI U KHCIIOTa

B) COJIb U IIEJI0Yb

r) KHCJIOTA U IeJI0Yb

35. I'uaponusy He OABEPraeTcs:
a) Cu(NO3)2

0) NasPO4

B) K2SO4

r) CH3COONH4

36. [pu auccormanyy TuApPOKCHIA Kajist 00pasyroTCsL:
a)H" u OH™

6) Ca?" u OH"

B) K" u OH"

r) H" 1 SO4*

37. MonsipHasi KOHIICHTPAIHS PACTBOPOB PACCUUTHIBACTCS IO (hOPMYJIE:
Omeemur:

a) a)(e _ 661) — M .100% 6) C, = m(e — 6a)
m(e — 6a) M (e —6a) -V (p — pa)

B) 7T (¢ — 6a) = m(e —ea) r) pH= -IgCH"

V(p — pa)
38. KuciioTHBIM OKCHUIOM SIBJISIETCH:
a) CO2
0) CaO
B) Na2.O
r) Al2O:s.

39. Conu a30THOM KUCIOTHI Ha3bIBAIOTCS:
a) XJIOPU/JIBI

0) HUTPATBI

B) CyJib(aThl

I') KapOOHATHI

40. Conu CONSTHOM KHCIOTHI Ha3bIBAIOTCH:
a) HUTpAaThbl

0) xyIopuabI

B) CyJib(aThl

r) dpochats

41. K cpeqHuM CcOIsIM OTHOCST:
a) Na2SOq4

0) KHCOs3

B) MgOHCI

r) Na[AI(OH)4]

42. Conu ocdatsl obpa3zyer:
a) H3POq
6) HNOs
B) HCI
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r) H2S04

43. Illenoun - 3T0:

a) - 3TO HEPACTBOPHMBbIE OCHOBAHUS

0) - 3T0 pacTBOPUMBbIe OCHOBAHMS

B) - 3TO NPOIYKThI B3aMMOAEHUCTBHS IPOCTHIX BELUIECTB C KMCIOPOJOM
I') - 3TO MPOCTHIE BEILIECTBA

44. I1pu B3aMMOJEHCTBUM COJISIHOM KUCIIOTHI ¢ THIPOKCHIOM OapHsi 00pa3yroTcs:
a) BaSO4m H20

6) BaClou H20

B) Ba(NO3)2u H20

r) BaClz u Hz1

45. Kucnora, koTopast 00pa3yer coJId HUTPATHI -3TO:
a) HCI

0) HNOs

B) H2SiO3

r) H2S04

46. Paz0aBicHHAs cepHAs KUCIIOTa B3aUMOJICHCTBYET C:
a) Mg
0) Cu
B) Ag
r) Au

47. CepoBOogOopOAHAS KUCTIOTAa 00pa3yeT COMH:
a) cyabdarsl

0) cynbduts

B) CyJb(uIbI

T') XJIOPUJIBI

47. MaccoBas 707151 paCTBOPEHHOTO BEIIECTBA PACCUUTHIBAETCS 1O (hopmysie:

a) (6 — 6a) = =59 10006
m(p — pa)
6)C,, = m(e — 6a)
M (6 —sa) -V (p— pa)

B)T'(6 — 6a) = M(s —6a)

V(p - pa)
r) pH=-1gCx™
48. CUIbHBIM OKUCIUTEJIEM SIBIIAETCS:
a) H.0
0) K2Cr207
B) H>
r) Mg

49. 'maponus - 3T0 mpoLEeCC:

a) BSaHMOHeﬁCTBHSI KHCJIOTBI C OCHOBAaHHUEM
0) pacmajna BemecTBa Ha HOHBI

B) YCKOPEHHSI XUMUYECKOM peaKuu
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') B3aUMO/JICHCTBUSI BEIIECTB C BOJION

50.pH=78B........... cpezne.

a) KUCJIOH

0) HeMTpPaJIbLHOM

B) IIETOYHOM

T') OKUCIIUTEIbHO-BOCCTAHOBUTEIHHON

51. OxucnuTenbHO-BOCCTAHOBUTENBHBIE PEAKIIMU - 3TO PEAKLIUU:
a) MpoTeKaromye 0e3 N3MEHEHHUS CTETIEHN OKUCIICHUS

0) npoTekalIue ¢ U3MEHEHHEeM CTeleHH OKUCIeHH

B) IpoTeKaromue 6e3 nsmenenus pH

I') IPOTEKAIOIINE MEXKY KHCIOTOW U OCHOBaHUEM

52.pH=128B............ cpene.

a) KUCJIOH

0) HeliTpanpHOU

B) IIEJIOYHOM

T') OKHCIUTEIbHO-BOCCTAHOBUTEILHON

53. I'mapoinus no katuony (kucinas cpena, pH<7) mpoTekaer B pacTBOpE COJIM:
a) MgCl

6) NaNO3

B) KCI

r) Na2SO4

S54. pH=1B.......... cpene.

a) KNCJI0u

0) HeWTpaIbHOMI

B) IICJIOYHOMU

T') OKUCIIUTETHbHO-BOCCTAHOBUTEIHHON

55. B HeiiTpanbHOI cpesie BOAOPOAHBIN MTOKa3aTelb paBeH:
a)0

6) 1

B) 7

r) 10

56. Ipu AuCCOIMAIMU HUTPAaTa MarHust 00pa3yoTces:
a) Mg®* u SO4*~

6) Mg?* u 20H

B) Mg?* u 2NO3

r) Mg?* n 2NO;

57. B peaknuu: Cu + 4HNO3 (ko) — CUu(NOz3)2 + 2NO21 + 2H20 BoccTaHOBHTEIH OTIACT
..... DJIEKTPOHOB.

a) 1e

0) 2¢

B) 3¢

r) 48
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58. K KOMIUIEKCHBIM COETUHEHUAM OTHOCHUTCS:
a) H.0

0) H2SO4

B) NaOH

r) K2[Zn(OH)4]

59. CHJILHBIM BOCCTaHOBUTEEM SIBISETCS:
a) Mg

0) H2SO4

B) H2O

r) HNO3

60. IIpu B3aMMOACHCTBHM COJITHON KUCIIOTHI C IIAHKOM 00pa3yrOTCs:
a) ZnCl2u H21

6) ZnSO4u H20

B) ZnCl2 u H20

r) ZnSO4 1 H21

5.2.2. YcTHBII onipoc
Paznen.l. Oprannyeckasi Xumusi.

1. Yro siBNIsieTca NpeaMeToOM U3y4EeHHs] OPraHUYEeCKON XUMUU?

2. Kakoe 6uonornyeckoe 3Hau€HUE UMEIOT OpraHUYECKHE BELIECTBA B IPUPOJE?

3. Onumure NpUMEHEHUE OPraHUYeCKMX COCOUHEHHH B CEIbCKOM XO3sIiiCTBE U B
IIPOMBILIIEHHOCTH.

4. ITo xakuM MpU3HAKaM KJIaCCUPUIIUPYIOTCS OPraHuYecKue COeAMHEHUS?

5. Kakue rpynmnsl aTOMOB Ha3bIBaIOTCS (PYHKIIMOHAJIBHBIMU IPyNIaMu?

6. I[IpuBennuTe npUMepsl OCHOBHBIX KJIACCOB OPraHUYECKUX COCIUHEHUI.

7. Kakoe siBIeHNE B OpPraHN4eCKOW XMMHH Ha3bIBAETCS «U30MEpHUE»?

8. Kakue BUJIbI N30MEPHUH XapAKTEPHBI UIsl OPraHUYECKUX COCIUHEHUN?

9. Kakoii psi1 B OpraHM4ecKoi XMMUHU Ha3bIBAETCS «TOMOJIOTUYECKUM»?

10. Yem oTnMuaroTcss rOMOJIOTH OT U30MEPOB?

11. IlpuBeauTe TOMOJOTHYECKHE PSAABI NPEIEIBHBIX YIJIEBOJAOPOIOB M HENPEAEIbHBIX
CIIUPTOB.

12. [TepeuncnuTe OCHOBHBIE TIOJIOKEHUS TEOPUN XUMUYEeCcKoro crpoeHust A.M. bytnepoga.

13. OnuumnTe TUIBI CBSA3E€H B OPraHUYECKUX COECAVHEHUSX.

14. HazoBuTe TUIIBI OPraHUYECKUX PEAKIINM, TPUBEINUTE TPUMEPBHI.

15. OnuinTe NpOCTPaHCTBEHHOE CTPOEHUE OPTaHUYECKUX MOJIEKYII.

16. Kakue coequHEHMS OTHOCATCS K KJIACCY «YTJIEBOJOPOIBIN?

17. Ha xakue Tpymnsl IeasSTCs yIiIeBOAOPOIbI?

18. OnummTe TpUHIMIIBEI HOMEHKJIATYPBI YTIEBOAOPOIOB.

19. IlpuBenuTe HU3IIME TOMOJIOTH MIPENEIBHBIX YIJIEBOAOPOOB (AIKAaHOB).

20. Kako#t Tun peakiuii HanboJiee XapakTepeH IS aTKaHOB?

21. B xakue TUIIbI peakluil BCTYNAIOT HENPEAEIbHbIE YTIIIEBOAOPObI?

22. Kakue peakiuu mo3BOJIAIOT JOKa3aTh HAJWYWE JBOWHOW WM TPOMHOM CBA3M B MOJIEKYJIE
yraesoxopoaa?

23. 3amummTe peaknuu TONMMEpH3alu  dTHieHa u OyraaumeHa-1,3. Tine mpumeHstorcs
NIPUBECHHBIE TIOIUMEPBI?

24. IIpuBennTe NpuMepbl ApOMAaTHYECKHUX YIIIEBOIOPOOB.

25. Kakue npoyKTbl nepepaOOTKH YTIIEBOI0POIOB IPUMEHSIOTCS B CEIBCKOM X035HCTBE?

26. Kakue oprannyeckne COeIMHEHNs OTHOCSTCS K KJIacCy CITUPTOB?
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27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.
40.

Onummre KIacCHPUKAIUIO CIUPTOB, IPUBETUTE PUMEPEI.

B xakue peakiuu BCTymaeT 3TUIOBBIN CIUPT? 3aMUIIUTE CXEMbI PEAKIIUM.

['ne ucnonb3yercst ITUIOBBINA CIUPT?

Kaxkas peakuus Ha3pIBaeTCs peakiuuen srepuduxanim’?

CocrtaBbTe (OPMYIIBI IBYX- U TPEXaTOMHBIX CIIUPTOB.

Kakue xuMuyeckue cBOWCTBA XapaKTEPHbI JJIi MHOTOATOMHBIX CIIUPTOB?

C nomouip1o, KaKOH peakliii MOKHO OTJIIMYUTh MHOI'OATOMHBIE CIIUPTHI OT OAHOATOMHBIX?
Kakoe 6uonoruueckoe 3Ha4yeHIE UMEET TPEXaTOMHBIN CIIUPT MNIULIEPUH?

Kakue coequnenus naszpiBatoT penonamu? [Ipusenure Gopmyinsl GeHOIIOB.

Onumure XUMUYECKHE CBOMCTBA (DEHOIIOB.

Kakas kauecTBeHHas peaxiysi UCIOIb3YeTCsl UIsl OOHAPYKEHUsS! (PeHOJIOB?

I'ne npumensirorcst heHob1?

Kakas ¢yHKuMoHanpHast rpyma Ha3bIBaeTcst KapOOHMILHON?

[TpuBenute GopMysIbl HU3MIMX FOMOJIOTOB MPEEIbHBIX albJIETUI0B U KETOHOB. B ueM nx

paznuuue?

41
42

. OrmmumTe HOMCHKIJIATYPY aJIbACTUIO0B U KECTOHOB.
. HepeLII/ICJII/ITe THIIBI peaKuHﬁ, XAapPaKTCPHBIC I aJIbACTUAOB W KCTOHOB, MPHUBCINUTC

PUMEPBL.

43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

58

59.
60.
61.
62.

63
64
65

Kakoii peakiueil MOXHO OTJIMYUTD aIbAETUABI OT KETOHOB?

I'ne npumensercs Gopmanun? [Ipusenure popmyiny MeTaHas.

I'me mpumensiercs aneToH? 3anuImuTe ero Gopmyiy.

ITpuBenure hopMysbl apOMAaTHUYECKUX aJIbJIETUI0B U KETOHOB.

Kakwne oprannveckue coeIMHEHMS OTHOCSTCA K KApOOHOBBIM KHCIOTam?
Onumute Kiaccu(GuKanuo KapOOHOBBIX KHCIIOT.

Kak ornpenenuts 0CHOBHOCTh KapOOHOBOM KHCIIOTHI?

Kakue xumMuueckue CBOMCTBa XapaKTePHbI 11 KapOOHOBBIX KUCIOT?
[TpuBenure hopmMysbl HETIPENEIBHBIX KAPOOHOBBIX KHCIIOT.

[IpuBenuTe nprMepbl IBYXOCHOBHBIX MPEEIbHBIX KAPOOHOBBIX KUCIIOT.

Kakum 00pa3oM mpoTekaroT peakluy 3aMeIeHUs y apOMaTHUECKUX KapOOHOBBIX KUCIIOT?
Kakue coenHeHHs OTHOCATCS K KUpam?

OrnumuTe KaaccuUKaIuio KUpoB.

IIpuBenuTe npUMepsl KUBOTHBIX KUPOB U PACTUTEIIBHBIX MaCEIL.

Kaxue kapOOHOBBIE KHCIIOTBI BXOJST B COCTaB JKUPOB?

. 3anummute GopMyIy TBEPJIOTo KHpa TPUCTEApPHHA.

CocraBbte popMmyiy auosieocteapua. Kakyro KOHCUCTEHIIHIO UMEET ITOT KUpP?
[IpuBenuTe cxeMmy peaklMy Iepexoia OT KUAKOTO KUPA K TBEPAOMY.

KaxoBa Guonornyeckasi poJsib *UpPOB B KUBBIX OpraHu3Max”?

3anuIIunTe peaklMIo MOJIYYEHUs MbLIA U3 XKUPA.

. JlaiiTe onpeaeneHre yriieBoiaM 1M caxapam.

. OnuumTe Kaaccu(puKauo yrieBooB.

. IlpuBenutre ¢opmynsl D-pubo3sr u D-me3okcupu6o3bl. B cocTaB, Kakux BaXHBIX

MMPpUPOAHBIX COE€IUHEHUI BXOOAT 3TU IIEHTO3bI?

66

. 'ne B mpupone Bcrpedaercs rimoko3a? CKOIBKO aCHMMETPHYECKUX aTOMOB yIiiepoja OHa

conepxut? Hanummre ¢popmynsl D-rimoko3sl u L-riitoko3bl.

67. 3anumuTre TayroMepHble (POPMBI TIIFOKO3BI.

68. IlpuBegure Qopmyiny D-¢ppykTossl. CKOIBKO acHMMETPHYECKHX aTOMOB yIJepoja OHa
COIEPKUT?

69. Kak oOpazyrorcs 1mkimmueckue (opmbl MoHocaxapunoB? 3armmmte (opmynsl - o,D-

TITIOKOMMPaHo3bI U 3,D-ppykTodypaHo3bl.

70
71
72
73

. Kakne MoHOCaxapuipl BXOAAT B cOCTaB Meza?
. C IoMoI111b10 KaKOW peakiii MOKHO OTJIMUMTH TITFOKO3Y OT (hpyKTO3bI?
. Kakolt nucaxapun conepxurcsi B MOJIOKe?

. Kak HazpIBaetcst caxap, KoTopblid yrotpeossiercs B muie? Kak ero momy4garor?
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74. T'me B pacTeHusIX HakarumBaeTcss Kpaxman? Kakyro OMONOrMYecKyio poiib HUIpaeT 3TOT
nonmcaxapuu’?

75. HazoBuTe pupOIHbIE HCTOYHUKH LIETUTIOIO03bL.

76. OnuimTe NPUMEHEHHE 1IEIUTIOI03bL.

77. Kakue opraHn4eckue BELeCTBa OTHOCAT K amuHam? [ IprBeanTe npuMepsl.

78. 3amummre cxeMy oOpa3oBaHHMs aMmuia KUCIOThL. Kakoi amuj NpUMEHSETCS B CEIbCKOM
xo3siicTBe?

79. IlpuBenuTe mpuMepbl aMUHOKUCIIOT. Kakoe Groorndeckoe 3Ha4YeHNE OHU UMEIOT B TIpUpoie?

80. B uem 3akimouaercss aMpOTEpHOCTh AaMUHOKUCIIOT?

81. Jlaiire onpeenenHue, 4To Takoe OCIKH.

82. Onwmimre Kiaccu(uKaImio OeIKOB.

83. Kakwuie THITBI CBSI3€H CoZepKaTcs B MOJIEKYIax OeITKOB?

84. IlpuBenure (hOpMyIbl 3aMEHUMBIX M HE3aMEHUMBIX aMUHOKHUCIIOT.

85. CocraBbTe cxeMy 00pa30BaHusl JUIENTH 1A ATAHWITNIUIMHA, BBIICIUTE MENTHIHYIO CBSI3b.

86. Kakue 6enku 0THOCATCS K IIPOCTBIM U CIIOKHBIM?

&7. Kakue OeNnKy SIBIAFOTCS MOJIHOLIEHHBIMU?

88. Omummre cTpoeHne OEIIKOB.

89. [lepeunciuTe 1IBETHbIE KAUECTBEHHBIE PEAKIUU HA OEJIKH.

90. Kakune 6nonorndyeckrie yHKIMH BBITOTHSIOT OCJIKH B KUBBIX OPraHU3Max?

91. Yto Takoe ¢hepMeHTHI?

92. Kakue opraHn4ecKkue BeLecTBa OTHOCAT K TOpMOHaM?

93. Kakue BuTamMuHbI Bbl 3HaeTe? KakoBa vx OMoiorunieckas posb?

94. TIpuBenute npuMepsb AIKAIOHIOB.

95. TlonsATHE O JIEKapCTBEHHBIX Mpenaparax.

96. OnuiumTe coCcTaB HyKJIEUMHOBBIX KUCIIOT.

97. 3anuimre cxeMmy THIpOJi3a HYKJICMHOBBIX KHCIIOT.

98. UeM oTimyaroTcs HyKJICOTUIBI OT HYKJIEO3U10B?

99. Onuimre 6uonorudeckyro poib JHK.

100. Onummte 6ronorudeckyro pois PHK.

Paszpnen.2. O0masi 1 HeOpraHm4yecKass XuMusi.

1. Yto Takoe XMMHUYECKUIN DIIEMEHT?

2. JlaiiTe onpeneseHne: aToM, MOJIEKYJIA, TIPOCTOE U CJIOKHOE BEIIECTBO.

3. Yto Takoe aToMHas elMHMLA Macchl. Kak paccuumTaTh OTHOCHUTENbHYIO aTOMHYIO U
MOJIEKYJISIPHYIO Maccy.

4. Yro Takoe 4HuCI0 MOIEH?

5. Kakue equHuIpl N3MEepeHus UMeeT MoJIsIpHas macca?

6. KakoBbl CTEXMOMETPUUECKHE 3aKOHBI U TIOHATUS XUMHUU.

7. OxapakTepu3ylTe arperaTHble COCTOSIHHSI BEILIECTBA.

8. ChopmynupyiiTe 3aKOH ABOTaJpO U €ro CICACTBUSI.

9. IlpuBenuTe OCHOBHBIE MTOJIOKEHUS AaTOMHO-MOJIEKYJISIPHOTO YYEHHS.

10. KTo pa3Buin u BepBble TPUMEHWI B XUMHHM aTOMHO-MOJIEKYJISIPHOE ydyeHue?

11. KakoBo cTpoenue aroma?

12. IlpuBeuTe OCHOBHBIE XAPAKTEPUCTUKH JIEMEHTAPHBIX YACTHI: IPOTOHA, HEUTPOHA,
AJIEKTPOHA.

13. Yto nmpexacrapisieT coboit MaccoBO€ YUCiI0?

14. KakoB (u3Hueckuil CMbICT MHOPAJKOBOIO HOMEpPAa XHMHUYECKOTO JJIEMEHTa B
Ileproanueckoil cucreMe XUMHYECKNX 3JIEMEHTOB?

15. Yo npeacTaBiasioT co60i U30TOMBI?

16. [laiiTe COBpEMEHHOE MOHATHE «XUMUYECKUHN 3JIEMEHT.

17. Yo npexacrasnsger coOoil 371eKTpoHHAs 000J04YKa, KAKOBO €€ CTpoeHue?

18. KakoB Qusnueckuil cMbICI HOMeEpa MEepHOJa XUMHUYECKOro »JJIEMEHTa B
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[lepuoauueckoil cucreMe XuMUUECKUX 3JIEMEHTOB?

19. IloyeMy »BIEKTPOHHBIE CJOW HA3bIBAIOT HSHEPreTUYEeCKMMHU ypoBHsAMH? KakoBo
MaKCHUMaJIbHOE YHCJIO 3JIEKTPOHOB Ha KaXk/10M 3HepreTuueckom ypoBHe? Kak ero paccunrars?

20. Yto O3HayawT MOHATUSA «3aBEPIICHHBIN» U «HE3ABEPUICHHBIN» 3HEPreTHUYECKHE
YpOBHU?

21. KakoB ¢u3MyUecKHWii CMBICI HOMEpa TPYyNIbl XHUMHUYECKOTO »JJEeMEHTa B
[lepuoauueckoil cucreMe XUuMUUECKUX 3JIEMEHTOB?

22. Yto mpeacTaBisieT co00# JIEKTpOHHOE 001aK0 (opOuTah)?

23. llpuBenure TpU KaTEropuu XMMHUYECKUX 3JIeMEHTOB. Ha kakoMm mpu3Hake OCHOBaHa
naHHas kinaccudukanus?

24. KakoBa ctpykrypa Ilepuoanueckoil cHCTEMBl XHMHUYECKHUX  DJIEMEHTOB
H.N.Menneneea? Ilouemy cucrema xumuyeckux 3neMeHTOB J[.M.MenneneeBa Ha3bIBaeTCs
«IIEPUOUYECKON»?

25. Kakyro unpopmanuio o0 onpeneaeHHOM XUMUYECKOM AJIEMEHTE MOXKHO M3BIEUb U3
[lepuoauueckoil cuctemsbl?

26. UYrto nmpencTaBiaArOT co0OM MeTalNIMueckue U HEMEeTaJUIMYeCKHUe CBOHCTBa
XUMHYECKUX JIEMEHTOB?

27. KakoBbl 3aKOHOMEPHOCTH U MPUYUHBI U3MEHEHHUSI CBOMCTB XUMUYECKUX AJIIEMEHTOB
B IpeJiesiax OJHOM IpyIbl (FIaBHOW MOATPYIIEI); B MpeesiaX OJHOT0 nepruoaa?

28. HazoBuTe BUABI XUMUYECKUX CBSA3EH.

29. Yro npeacraistoT co0oil xumuueckue spieHus? [Ipuseaure npumepsl.

30. YUem XxuMHUUYECKHUE SBICHUS OTINYAIOTCSA OT (PU3UUECKUX ?

31. KakoBbl NpU3HAKK XUMHUECKUX pPEAKIU?

32. ChopmynupyiTe 3aKOH COXPAHEHUSI MAaCChl BEIIECTB IPH XUMHUECKUX PEAKIUIX.

33. Jlaiite onpeiesieHuE MOHITUN «XUMHUYECKasi PEaKIU», «PEAreHT», KIPOIYKT».

34. Kak cOCTaBUTh YpaBHEHUE XUMHYECKOU pEAKLINU?

35. 1o xakuM pU3HAKAM KJIACCHPUIUPYIOT XUMHUYCCKUE PEAKIIHH ?

36. Jlaiite omnpeneneHuss MOHATUAM «TEPMOXUMUUYECKOE YPAaBHEHHUE», «TEILIOBOU
3 PeKT peakum», «IK30TePMUIECKas PEAKIUN», «IHAOTEPMUYECKAs PEAKIIUS.

37. Knaccudukanus Mo 4uciay U COCTaBy UCXOJHBIX BEIIECTB U MPOAYKTOB PEAKIIHUH.

38. UTo NOHUMAIOT MOJ] CKOPOCThI0 XUMUYECKON peaKkluH.

39. Kakue akTopsl BIUSAIOT Ha CKOPOCTh XMMHUUYECKUX PEAKIIHii?

40. Yto Takoe karanmu3? Urto Takoe katanuzatop?

41. Kakne BuUObI KaTaan3a Bbl 3HaeTe?

42. Yto Takoe XMMUYECKOE paBHOBeCHE?

43. Kakue pakTopsl BIUAIOT HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS?

44. Kak BIUsIET MPUCYTCTBUE KaTaIu3aTopa Ha CMEIICHNE XUMUYECKOTO paBHOBECHS?

45. ChopmynupyiTe OCHOBHBIE TIOJIOKEHUS TEOPHH IEKTPOIUTUYECKON TUCCOLIUAIUH.

46. Yto Takoe 3NeKTPOITUTHI?

47. Yro Takoe Bogopoansiil (pH) nmokazarens?

48. Yto Takoe ruaposn3 conen?

49. [lpuBenuTe TUIIBI TUIPOIU3A CONEH.

50. Kakue coeqmHeHNs Ha3pIBalOT KOMIUIEKCHBIMHU. [IpuBennTe mpumepsl.

51. Yto Takoe OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINU?

52. Kak paccuuThIBatOTCsS CTEMEHU OKUCICHHS ?

53. IlpuBeauTe IpUMEpPHI BaXKHEHIITUX OKUCIUTENEH U BOCCTAHOBUTENEH.

54. T'asibBaHMYECKHE AJIEMEHTHI U IPUHIIUIIBI UX PaOOTHI.

55. Yro Takoe anexrponus? llpusenure npumepsl.

56. Ha kakue kiacchl pa3aeisitoT HEOPraHUYECKHE BEIIECTBA, 110 KAKOMY MPU3HAKY?

57. Kak 06pa3yroTcsi Ha3BaHUSI OKCHI0B?

58. CriocoObl OTy4eHHs] OKCHJIOB.

59. Ha xakue rpynmnsl pa3aesnsitioT OKCHIbl IO XUMUYECKUM CBOMCTBaM?

60. Kakne okcHapl Ha3bIBAIOT «OCHOBHBEIMU»? KaKoOBBI MX XUMHUUYECKHE CBOMCTBA?
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61. Kakue oxcuapl Ha3bIBAIOT «KUCIOTHRIMUY»? KakOBEI UX XUMHYECKHE CBOMCTBA?

62. Kakue okcupl Ha3pIBatOT «amMpOoTepHBIMU»? KaKOoBBI HX XUMHUYECKHE CBOMCTBA?

63. KakoBa kinaccuukaiys ruipoKcuoB?

64. [IpuBeauTe CIOCOOBI MOTYYEHUS MIENOYEH U HEPACTBOPUMBIX OCHOBAaHHUM.

65. KakoBbl XUMHYECKHE CBONCTBA OCHOBAHHIA?

66. IIpuBenuTe criOoCOOBI MOIY4YEHUS OECKUCIOPOAHBIX U KHUCIOPOICOACPKAIUX KUCIIOT.

67. KakoBbl XUMHUYECKHE CBOMCTBA KUCIIOT?

68. JlaiiTe onpeaeiieHne COoJeH, MPUBEAUTE UX OOITYI0 (GOpMYITy.

69. Kak obpa3zyrotcs Ha3zBanus comneii? Kak coctaBistor popmyssl comneit?

70. IlpuBenuTe Kiaccu(UKAIMIO COJEH B 3aBUCMOCTH OT COCTaBa KMUCIOTHOTO OCTaTKa.

71. TlpuBeauTe crOCOOBI MOTy4YeHUsT aM(OTEPHBIX THIPOKCH]IOB.

72. KakoBbl XUMHUYECKHE CBOMCTBA aM(OTEPHBIX THIPOKCHIOB?

73. Kak 3aBHCAT KHCIOTHO-OCHOBHBIE CBOMCTBA OKCHJIOB M THJAPOKCHUJIOB OT IOJOKEHHUS
snemeHToB B [ICXD?

74. YTo npencTaBisioOT COO0H reHeTUYECKHE PSIIbl METAJUIOB M HEMETAJIIOB?

75. HazoBuTe HayuHble MPUHIUIIBI XUMUYECKOTO MPOU3BOICTBA.

76. Kak ocyiecTBisieTcsl 3aluTa OKpYyXarollel cpelibl U OXpaHa TpyJia MpU XUMUYECKOM
MIPOU3BOACTBE?

77. Ilepeuncimre CTauyu XUMHYECKOTO MPOU3BOCTBA B IIPOU3BOJICTBE aMMHUAKA U METAHOJIA.

78. Kakue ynoOpeHus MPUMEHSIOT B CEJIbCKOTO X03siicTBE?

79. Kakue ucnosnp3yroT XUMUYECKUE CPEACTBA 3alllUThl paCTEHUM?

80. Kak cBsi3aHa XMMHsI U TTOBCETHEBHAS KU3HDb YelIOBEKa?

5.3. OneHo4HbIe cpeacrea AJisl NMPOBEACHUA l'lpOMe)KyTO‘ll-IOﬁ aTTeCTallumn

5.3.1. BonrpocsI 1u1s1 3aueTa
. [IpeameT opraan4ecKoi XUMHH, €€ 3HAYCHHUE.
. OCHOBHBIE TIOJIO’KEHUS] TEOPUH XUMHUECKOTO CTPOSHHUSI.
. Bunsl nzomepun.
. Knmaccugukanus opraHnueckux coeiMHEHNH.
. IloHsiTvie 0 PyHKIMOHAIBHBIX IPYMHIaxX U TOMOJOTUYECKUX PSIaX.
. OcHOBBI HOMEHKJIaTypbl opranndeckux coenunenuil. [Ipasuna MIOITAK.
. TUIIBI 1 MEXaHU3MbI OPTAHUYECKUX PEAKIIHI.
. I3omepust, HOMEHKJIaTypa, ClocoObl MOJIy4YeHHs] U XMMUYECKHE CBOMCTBA aJIKaHOB.
9. N30Mepust, HOMEHKJIaTypa, CIOCOObI MOTyYeHHsI U XUMUYECKHE CBOMCTBA aJTKEHOB.
10. 3omepusi, HOMEHKJIATYpa, CIIOCOOBI OTYYEHUS U XUMHUECKUE CBOICTBA aJIKMHOB.
11. Ilponieccs! noauMMepu3anuy U MOJUKOHICHCALUH.
12. JlueHoBbI€ YIII€BOIOPO/Ibl, 0COOEHHOCTH UX CTPOCHMS U CBOMCTB.
13. OcoGeHHOCTH apoMaTUYECKON CBSI3U. XMMUYECKHE CBONCTBA apEHOB.
14. TlpaBuna opUeHTALMU B PEaKIUAX EKTPOPUILHOTO 3aMEIIEeHUS.
15. HuknoankaHsl, CTpPOSHHE, CIIOCOOBI MOTY4YEHUs, 0COOCHHOCTH XUMHUYECKUX CBOMCTB.
16. OnHoaToMHbIE CIUPTHI (M30MEpUsi, CIOCOOBI MOJY4YEHHs, OCOOEHHOCTH pPEaKLMOHHOM
CIIOCOOHOCTH THJPOKCOTPYIIIBI, XUMUYECKHE CBONCTBA).
17. MHoOroaTOMHBIE CHHUPTHI (M30MEpHs, CIOCOOBI TOJYYECHHs, OCOOEHHOCTH PEaKIIMOHHON
CIIOCOOHOCTH THJPOKCOTPYIIIBI, XUMUYECKHE CBONCTBA).
18. I'muniepuH, ero 6uosornueckas pojib B CHHTE3€ KHUPOB.
19. ®eHoJIbI, CTPOCHUE CBOMCTBA, AaHTUCENTUYECKAs! AaKTUBHOCTb.
20. M3omeprst 1 HOMEHKIIATYpa alIbJIETUI0B U KETOHOB.
21. CiocoOsI MOTy4YeHUsT 1 XUMHUYECKUE CBOMCTBA alIbJIETHIOB U KETOHOB.
60

0 3N U W~



22. Knaccuduxanus KapOOHOBBIX KUCIIOT.

23. CiocoObI NOTy4YeHUsI KApOOHOBBIX KHCIIOT.

24. XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.

25. XKupsl, ux kinaccuduranus

26. Kupsl: cTpoeHueE.

27. Kupbl: XMMUYECKHE CBOWCTBA.

28. XKupspl: npuMeHeHHEe W OUOJIOTUYECKAash POJib B KAUeCTBE HSHEPreTHUECKHX MaTepHalloB
OpraHU3MOB.

29. IlonsiTie 0 MbUIaX U MOIOLIUX CPEICTBAX.

30. BaxkHel1me OKCUKUCIIOTHI.

31. Knaccuduxkanus yrieBooB.

32. MOHO3BI - IEHTO3bI U I€KCO3BI.

33. Ontrueckas u3omepusi MOHOcaxapuaoB. D- u L-popmer.

34. Tayromepusi yriaeBoaoB. AHOMEpHI. [ TMKO3UIHBIN THIPOKCHUIL.

35. Xumuueckue cBoiicTBa MOHO3.

36. [Ipotieccol OpoKEHUS U THAPOJIN3A YIIIEBOIOB.

37. Ponb yriieBogoB B (PU3UOJIOTUU M MUKPOOHOIOTHH.

38. Jlucaxapusl.

39. Ilonucaxapumasi.

40. Hutrpocoenuuenus.

41. AMUHBL

42. AMH]IBI KHACTIOT.

43.MoueBuHa, €€ IPUMEHEHHE B CEIbCKOM XO0351CTBE.

44. AMUHOCTIMPTBHI.

45. AMuHokucnotel. CTpoeHue.

46. CriocoObI MONTy4eHus: aMUHOKHCIIOT.

47. XuMHYECKHE CBOICTBA aMUHOKUCIIOT.

48. BaxkHeiilue npeAacTaBUTEIN aMUHOKHUCIIOT.

49. buonoruueckas pojib aMUHOKHUCIIOT.

50. benku. I[lentuanas cBsi3b.

51. Crpoenue u coctaB ONKOB.

52. benku, TUIIBI CTPYKTYP.

53. Knaccudukanus 6enKoB.

54. buonornyeckas poyb OEIKOB.

55. Hykj1eMHOBBIE KUCIOTHI KaK MPUPOIHBIE TTOJIMMEPHI.

56. Hykneotuipl, uX CTpOE€HUE, IPUMEPBI.

57. IHK, coctaB, cTpoeHue u 61Mosiorudeckas posb.

58. PHK, cocraB, ctpoenue u Ouojgorudeckas poJib.

59. IlonsiTHe O TPOMYHOM KOJIE (KO/IOHE).

60. buocuHTe3 Genka B )KUBOM KIIETKE.

61. I'enHas uH>xeHepHsi U OMOTEXHOJIOTHSI.

62. Tpancrennsie GopMbl pacTEHUN U )KUBOTHBIX.

63. IlonsTue o hepmeHTax.

64. [TonsTHe 0 BUTAMUHAX.

65. IlonsiTHE 0 rOpMOHAX.

66. [loHsiTHE O NEKAPCTBEHHBIX MpenapaTax.

67. Ilonarue ankamongax.

68. IloHnsaTHe aHTHOMOTHUKAX.

69. [lonsiTHe 0 mecTULMAAX.

61



70. HaTypanbHble BOJIOKHA, HCKYCCTBEHHBIE BOJIOKHA U CHHTETUYECKUE BOJIOKHA.

5.3.2. Bonmpocsl A5 3K3aMeHa

1. XuMunyeckue 31eMeHTbl. ATOMBI, MOJIEKYJIbI, IPOCTHIE U CJIOKHBIE BELIECTBA.

2. BemecTBa MOCTOSIHHOTO U IEPEMEHHOI0 COCTaBa. 3aKOH IOCTOSIHCTBA COCTABA BEILIECTB.

3. Macca aroMoB M MOJIEKYJ. ATOMHas eauHuIla mMacchl. OTHOCHUTENIbHBIE aTOMHAas M
MOJIEKYJISIpHAsI MacCBhl.

4. KonnuecTBO BEUIECTBA U €UHULIBI €r0 u3MepeHusd. Yucio ABorajipo.

5. MonspHas macca.

6. CTeXMOMETPUYECKUE 3aKOHBI U MOHSATUS XUMUHU.

7. Teepmoe (KpuCTaulM4eckoe U aMop@HOE), >XKUIKOE M Ta3000pa3HOe arperaTHble
COCTOSIHUS BEIIECTBA.

8. 3akoH ABOTaipo U €ro CJIEACTBUA.

9. MonsipHblil 00BEM BEILIECTB B T'a3000pa3HOM COCTOSIHUM.

10. OOBbeAMHEHHBIN ra30BbIi 3aKOH U ypaBHeHUE MeHeneeBa-Kamnelipona.

11. Paznuuus MeXIy CMECSIMH M XHMHUYECKHMH COCIMHEHUSMH. MaccoBas U oObeMHas
JI0JI1 KOMIIOHEHTOB CMECH.

12. OTKpbITHE IEPUOINYECKOTO 3aKOHA.

13.  Hzoronel. CoBpeMEHHOE IOHATHE XHMHYECKOro dnemeHTa. CoBpeMeHHas
dbopmynupoBka [leprnonnueckoro 3akoHa.

14. Ilepunoauueckas cucreMa U cTpoeHHe aroma. PU3NYECKUl CMBICI TIOPSJKOBOTO HOMEpa
AJIIEMEHTOB, HOMEpPOB TIpyIIbl KW nepuona. llepmonnueckoe H3MEHEHHE CBOWCTB 3JIEMEHTOB:
paznyca aToma; SHEpTHHA HOHU3ALUH; JIEKTPOOTPULIATEIIBHOCTH.

15. CoBpeMeHHbIE IPEACTABICHUS O CTPOEHUH aToMa. KopIycKyisspHO-BOJIHOBOM J1yalu3M
4aCTULl MUKPOMHMPA.

16. IlonsiTre 00 JIEKTPOHHON OpOHUTAIH U SIEKTPOHHOM obnake. KBaHTOBBIE YnCIa.

17. Pacnipenenenue 371€KTPOHOB IO SHEPreTUYECKUM YPOBHSIM, [TOlypPOBHSAM U OpPOUTANISIM B
COOTBETCTBUU C IPUHIIUIIOM HauMEHbIIEeH sHeprun, npuHuunom Ilaynu u npasmiom I'yHa.

18. DOnekTpoHHBIE KOHQUIypalMM aTOMOB XMMHUYECKHX DJIEMEHTOB. BalieHTHbIe
BO3MOXXHOCTH AaTOMOB XHMHUYECKHUX 3JIEMEHTOB. OJEKTpPOHHas KiaccuUKaus XHUMHUYECKUX
3JIEMEHTOB: §-, P-, d-, f-a1eMenThI.

19. Tunbl XUMUYECKUX CBSI3€H: KOBAJICHTHAsI, MOHHAS, METAJUIMYECKasi ¥ BOJIOPOTHAS.

20. Ilomatme O  KOMIUIEKCHBIX  COeQuHEHMsX.  KoopaMHalMOHHOE — 4HCIO
KOMILIeKCcooOpa3zoBatens. BHyTpeHHss 1 BHEHIHS cepa KOMIUIEKCOB.

21. HoMeHKIIaTypa KOMIUIEKCHBIX COEIMHEHUN. VX 3HaueHue.

22. IloHaTre 0 HEOPraHMYECKUX U OPTaHUYECKUX MOJIMMEpaXx.

23. IloHATHE O TUCTIEPCHBIX CUCTEMAX.

24. Knaccudukanusi XMMUYECKUX peakluii B OPraHUYECKON U HEOPraHUYECKON XUMUMU.

25. BHyTpeHHss »Heprus, OSHTambnus. TernoBod d>PPEeKT XUMHUYECKUX peaKIMi.
TepMoxumuueckue ypaBHEHUS. DHTPOTMHSL.

26. Ilonsatne o ckopoctH peakuuid. PakToOpbl, BIHAIOIIAE HAa CKOPOCTh XUMHUYECKOU
peaxIuu.

27. Katanus3aTopsl U KaTaJlu3: TOMO- U T€TEPOr€HHbIN, UX MEXAHU3MBI.

28. IloHsiTHE 0 XUMHUYECKOM PaBHOBECHH.

29. @axTOophl, BIMAIOIIME HA CMEIIEHUE paBHOBECUS: KOHLEHTpAalLus, JaBJICHUE,
temneparypa (npunuun Jle [lartensbe).

30. @usuko-xMMHYeCKash MpHUpPOJAa pacTBOPEHUS U PacTBOpoB. BzammonelicTBue
pPacTBOPUTENIS U PaCTBOPEHHOTO BelllecTBA. PacTBOPUMOCTD BEIIECTB.

31. CmocoObl BbIpaXeHUs KOHIEHTpAIlMd PacTBOPOB: MaccoBas J0JII PAaCTBOPEHHOTO
BellecTBa (IIPOLEHTHAs ), MOJIIpHAsI.

32. Teopust anekTpoauTHUECKON aucconuanvy. CTeNeHb 2JIEKTPOIUTUYECKOM IUCCOLMALIAN
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U QaxkTopbl ee 3aBUCUMOCTH. CUJIbHBIE U CPEHUE DICKTPOIUTHI.

33. Juccomumanmsi Boabl. Bomopomnslii mokazarenb. Cpena BOIHBIX  PacTBOPOB
JIEKTPOJIUTOB.

34, I'maposiu3 coJieil, TUIbI THIPOJIN3A.

35. Crenenb okwucienus. OKHCIEHHE U BOCCTAHOBJICHHE. BakHeHIIMe OKUCIUTENH U
BOCCTaHOBUTEJIU.

36. Knaccudukanuus oKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUH.

37. MeTtoasl COCTABIICHHS] yPAaBHEHUN OKHUCINUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil. Meto
ANIEKTPOHHOTrO OanaHca. BnusHMe cpeapl Ha TPOTEKAHHWE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MPOLIECCOB.

38. OnexkTpoaHble MOTEHUMANbl. Psa  craHAapTHBIX  3JIEKTPOJIHBIX  IOTEHLUAJIOB
(97K TPOXUMHUYECKUN Psi/l HATPSDKEHUN METaIIJIOB).

39. N'anpbBaHMYECKHUE FITEMEHTHI M TPUHIUIIBI KX paOOTHI.

40. T'anpbBaHMYECKHE 3JIEMEHTHI, MPUMEHsSEMble B >KU3HH: CBHHIIOBas aKKyMYJSTOpHas
Oarapesi, HUKeIIb-KaIMAEBbIe OaTapeu, TOTIMBHBIC JIEMEHTHI.

41. DaeKTpoau3 paciiaBoB COJIEH.

42. DneKTpoiu3 BOJHBIX paCTBOPOB C HHEPTHBIMU U PACTBOPUMBIMU 3JIEKTPOJIAMHU.

43. IIpocTbie U CIIOXKHBIE BEIIECTBA.

44. Oxcupl, UX KIaCCUPHUKAIHS, CIIOCOOBI OTYYCHUSI M XUMHUYECKIE CBOMCTBA.

45. OcHoBaHus, UX KJIaccu(UKalus, CIOCOObI OTYyYEHUS M XUMUYECKHE CBONCTBA.

46. Kucnotsl, ux Ki1accupuKaiis, CiocoObl MOTyYeHUS U XUMUIECKUE CBOMCTBA.

47. CpenHue conu, UX Kiaccuukaius, criocoObl MOJIy4eHUs U XUMUYECKUE CBOMCTBA.

48. Comnu cpenHue, KUCIIbIe, OCHOBHBIE U KOMIIJICKCHBIE.

49. AM(DOTEpHOCTh OKCHIOB U TUAPOKCUAOB MEPEXOIHBIX METAJIOB: B3aWMOJEUCTBUE C
KHUCJIOTaMU U ILEJI0YaMH.

50. ITonoxeHre METaIOB B EPUOINYECKON CUCTEME U OCOOEHHOCTU CTPOCHHSI UX aTOMOB.

51. [IpocTeie BemiecTBa - METaUIbl: CTPOEHUE KPUCTAIOB U METAJUIMYECKas XUMUYECKas
CBSI3b.

52. lloHsiTHE KOPPO3UU METALTIOB. XUMHUYECKass KOPPO3UsL. DIEKTPOXUMUUYECKAT KOPPO3HSI.
CriocoOb! 3aIUThl METAIIIOB OT KOPPO3HH.

53. OO0ume crnocoObl MOJIy4yeHus: MeTaJlJIoB. MeTautyprusi 4 ee BUbL.

54. Tlonoxenue HemeTauioB B Ilepuoanyeckoil cucreMe, OCOOCHHOCTH CTPOCHMS HX
aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

55. Hemerasisl - IpOCTHIE BELLIECTBA.

56. brnaropomHble Ta3bpl. OJIEKTPOHHOE CTPOCHHE aTOMOB OJAropoJHBIX Ta30B U
0COOEHHOCTH X XUMHUYECKUX U (PU3HMUECKUX CBOMCTB.

57. Bomopoa. Mzotombr Bomopona. OKHUCIWUTETBHBIE W BOCCTAaHOBHUTEIBHBIE CBOMCTBA
BOJIOPOJia, €r0 MOJy4YEHUE U IPUMEHEHHUE.

58. Boma. Poib BosbI Kak cpegooOpa3yroniero BEecTBa KIETKH. DKOJIOTHYECKHUE aCTIEKThI
BOJIOIIOJIB30BAHUS.

59. lllenounsie Metamibl. OOMmas XapakTEPUCTHKA INETOYHBIX MeTawioB. [lomydenwue,
¢u3nUecKkrne ¥ XMMUYECKHE CBOMCTBA IIEIOUYHBIX METAJIJIOB.

60. PerymsatuBHas poib KAaTHOHOB Kaldusl W HAaTpus B JKUBOW KieTke. IIpuponHbie
COEIMHEHUS HATPHS U KaJIus, UX 3HAaUCHHE.

61. OOmas xapakTepuCTHKa IIEIIOYHO3EMENbHBIX MeTaIoB. Kanbnwmii, ero moixydeHue,
¢du3nueckrue 1 XMMUYECKHE CBOMCTBA.

62. BaxxHelne coequHEHNs KalblUs, UX 3HaYeHUE W npuMeHeHne. Kanpnmii B mpupoze,
ero OMOJIOTHYecKas poib.

63. Amomunuii. [Tomyuenue, pusndeckue U XUMHYECKHE CBOMCTBA aTlOMUHUSI.

64. BaxHelllne COEIMHEHUS aIIOMUHMS, HMX CBOMCTBA, 3HAYEHHWE U IPUMEHEHUE.
[TpuponHble cOeAMHEHNS ATIOMUHUS.

65. Yrnepon u kpemuuil. [Ipocteie BemecTa, 00pa3oBaHHbIE ITUMH JIEMEHTAMHU.

66. OKcuabl ¥ TUAPOKCUIBI YTIIEPOia U KPEMHHUSL.
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67. Baxxnelilue conu yroiabHON U KpEMHUEBOM KUCIOT. CHUIIMKAaTHASI IPOMBIIIIIEHHOCTb.

68. ['asioreHsl - MPOCTHIE BEUIECTBA: CTPOCHUE MOJIEKYJ, XUMUYECKHUE CBOMCTBA, MOJTyYCHUE
Y IpUMEHEHUE.

69. Baxxneillre CoeIMHEHNS TAJIOT€HOB, UX CBOMCTBA, 3HAYEHUE U IpUMEHEHUE. ['aorensl
B IIpUpojie. buosornueckas posb rajloreHos.

70. XanbKoreHbl - MpocThie BemecTBa. Ajutorponus. CTpoeHHE MOJIEKYJ allIOTPOIHBIX
Moaudukanyii u ux ceoicTra. [lonydeHrne U mMpuMEeHEHHE KUCIOPO/Ia U CEPBI.

71. XanbKOreHbI B PUPOJIC, UX OMOIOTHYECKAS POJIb.

72. CTpoeHre MOJIEKYJIbI a30Ta M aJUIOTPONHBIX Moaupukanuii pochopa, nx Gusnyeckue u
XUMHUYEcKHe cBoiicTBa. Bogopoanblie coennnenus a3ota u pocdopa.

73. Oxcuapl a30ta u hocdopa, COOTBETCTBYIONTNE UM KUCIOTHI. COJIM ATUX KUCIIOT.

74. CBolicTBa KHMCIOPOAHBIX COeAMHEHUH a3ota U (ocdopa, UX 3HAYCHHE W TIPUMEHEHHE.
Azot u pochop B mpupoae, ux 6uosoruuecKas poib.

75. Yrnepox u ero amwtoTpornus. CBOMCTBAa a/UIOTPOINHBIX MoaW(UKaWK yrieponaa, ux
3HA4YCHHUE U IPUMEHEHHE.

76. Okcuzibl ¥ TUAPOKCUIBI YTIIEPOIa U KPEMHHUS, UX XMMUYECKUE CBOMCTBA.

77. Conm yroapHOM ¥ KPEMHHUEBBIX KHUCJIOT, HMX 3HAUYCHHE U IPUMEHEHHE.
[TpuponooOpa3yromias poib yriiepoja s >KUBOW U KPEMHHUS JIJIsl HeKUBOU MPUPOJIBI.

78. Ocobennoctu crpoerus aromoB d-amementoB (IB-VIIB-rpynm). Mens, nuuHk, Xpow,
JKEJIe30, MapraHell Kak IpOoCThIe BEIIeCTBA, UX PU3NUYECKHEe U XMMHUECKHUE CBOICTBA.

79. HaxoxieHue nepexoaHblX METAUIOB B IPUPOJIE, UX TOJTYyUYEHUE U 3HAUCHUE.

80. Coenunenus d-31€MEHTOB C Pa3IMYHBIMU CTENECHSMU OKUCICHHS. XapaKTep OKCUIOB U
TUAPOKCHUJIOB 3TUX JIEMEHTOB B 3aBUCHMOCTH OT CTEIICHU OKHCIICHUS METaJlja.

81. Xumuueckas MPOMBIIIJICHHOCTh UM XMMUYECKHE TEXHOJIOTWU. HayuyHble NPUHIIMIIBI
XUMHYECKOTO IMMPOU3BO/ICTBA.

82. 3amura okpykarolel cpelibl U OXpaHa Tpy/Ja Npyu XUMUYECKOM MPOU3BOJICTBE.

83. OCHOBHBIE CTAANN XUMHUYECKOrO Mpou3BocTBA. CpaBHEHHE MTPOU3BOJICTBA aMMHAaKa U
MeTaHoJja.

84. Xumuzauus CeJIbCKOIO XO034HWCTBAa M €€ HallpaBJICHUS. VYnobpenus u ux
KJIacCU(pUKaIUS.

85. Xumuueckue cpecTBa 3alUThl pACTEHUN.

86. XumMuueckoe 3arpsi3HeHHe OKpyKarolleil cpelibl. BUOTeXHOI0TUs U TeHHAas! UHKEHEPHSL.

87. Xumusi ¥ TOBCEIHEBHAs KU3Hb uenoBeka. JloMamHss anteka. Morolue U 4uCTSIIIe
cpenctBa. CpenctBa 60pbObI ¢ OBITOBBIMH HaceKOMBIMU. CpeicTBa TUYHON TUTHEHBI 1 KOCMETHKH.

88. Xumuss u numa. MapKUpOBKH YIMAKOBOK MHUIIEBBIX UM TUTHEHUYECKUX MPOIYKTOB H
YMEHUE UX YNUTATh.

89. DKoJorust XKUIUIIA.

90. XuMust 1 TeHEeTUKa YeI0BeKa.

5.3.3. TeMbl HHAMBUIYAJIbHBIX IPOEKTOB

1.A30T B Ha1Iei KU3HU.

2.AMbOTEPHOCTD COeAMHEHUH OeprTus

3.AHTHOMOTHUKH - MOIITHOE OPYXKHE.

4.benku - ocHOBa XW3HU. M3ydenwme OenkoB, (EpPMEHTOB: B3IV XUMHKa, OHOIIOTa,
dusuka.

5.BuOreHHBIE AIEMEHTHI.

6.buoniornueckas u MEAUIMHCKAS POJIb XUMUUYECKUX 3JIEMEHTOB.

7.bruonornyeckrue aCeKThl XUMHUH JIEMEHTOB.

8.buonornueckue yacel, MM Kak MPOKUTh JOJITO.

9.bneck u cuia 310pOBBIX BOJIOC (C TOUKU 3PEHUS] XUMHUKA) .

10.ButamMuHbl 1 UX POJIb B XKU3HEIEATEILHOCTH YEIIOBEKA.

11.Briustare 6MOI0THYECKN aKTHBHOM BOJIBI HA POCT PACTCHUM.
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12.BausiHue MUKpOAJIEMEHTOB Ha OpraHU3M PACTEHUM.

13.Bausaue PH cpenbl Ha pocT pacTeHUM.

14.BousitHue CIUPTHBIX HAMMUTKOB HA JICHATYPAIUIO OCITKOB.

15.BeIpamyBanye KpUCTaIOB.

16.I'uruennyeckue 1 KOCMETUYECKUE CPEICTBA.

17.I'nruennueckue CBOMCTBA HEKOTOPHIX MOKOIIUX CPEACTB.

18.I'pymibl BUOreHHBIX 27IEMEHTOB.

19./laBieHue B OKpy>KarIieM HaC MUPE.

20.IueTnyeckuii 3aMEHUTENb caxapa acapTaM - TOKCHYHOE BEIIECTBO.

21.J]IluHaMuKa coaepkaHus XJIOpUIUOHOB B BOJHBIX cucTteMax SIHAO.

22.XKene30 B HalleH KU3HU.

23.Kene3o u ero Ouonoruyeckas pojib B OpraHu3Me 4eloBeKa.

24 3naueHue OMONOTUMEPOB B MEIUIIUHE.

25.Wox B Hallel KU3HH.

26.MckycCTBEHHbBIE OPTaHBbI.

27 .Hcnonp30BaHnEe HEOPraHUYECKUX (M OPraHUYeCKUX ) BEIIECTB B BOGHHOM JIElIE.

28.HccnenoBanue mnpoiecca pasiokKeHHsl HEKOTOPBIX MTOJIMMEPOB.

29.HccnenoBaHue MPOIECCOB TEPMUYECKOTO PA3IOKEHHS] KOJUIOMJIHBIX PacTBOPOB
OKCHJIOB XeJle3a.

30.MccnenoBanne XMMHYECKOTO COCTaBa B COBPEMEHHBIX MOHETaX.

31.KayecTBeHHOE OIpe/ieTICHUE BELIECTB B COCTABE PA3HBIX BUJA0B MOPOKEHHOTO.

32.KayecTBeHHbIE pEaKlMU Ha WOHBI JINTUS, HATPHS, Kalus, OCpUIUIHSI, MAarHUS, KaJbIus,
CTPOHLIUSA U Oapusl.

33.KBaHTOBO-XMMHYECKHE PACUETHI CTPYKTYpP OpraHMYeCKUX KPUCTAIIIOB.

34.KucioTHble OCa/IKi: UX IPUPOJA U MTOCIEICTBUS.

35.KucioThl 1 OCHOBaHUS B CBETE PA3IUYHBIX TEOPUH.

36.Kucnorsl, uX cocTaB, CBOMCTBA U IPUMEHEHHE.

37 Koppexkuus Beca. [IpudrHbI 1 BUABI MOBBIIIEHUS MACChI Tella y UIKOJIbHUKOB.

38.JIexapcTBEeHHBIE pAaCTEHUS KaK aJIbTEpPHATHBA (DapMalleBTHUECKUM TperapaTaM.

39.Jleratouue MeTaIbI.

40.JIomonocoBckue mecta [lerepOypra.

41.Menuko 61oa0rHYecKOe 3HaUeHUE 31eMeHTOB 3B rpymsbl.

42 Menuko 61oJ0rn4ecKoe 3HaYeHHe 3J1eMEHTOB 4B rpymnmsl.

43 .Meauko 6MOJI0rHYecKoe 3HaueHUe eMEHTOB 5B rpymisbl.

44 Menuko-0MoI0THYeCKe 3HAaUEeHUs HaTpus,

45.MeTopl OUMCTKU TPYO OT HETElIaMOoB.

46.MexaHnU3Mbl OMOJIOTHYECKU aKTUBHBIX JIEMEHTOB.

47 MuHepanbHble y10OpeHuUs.

48 Munszapas npeaynpexaaer: «KypeHue ornacHo Jis Balllero 310pOBbsD .

49.MoposkeHoe: eCTh U HE €CTh?

50.Moto1ue u YUCTSIINE CPeCTRa.

51.HaHOTEXHOJIOTUH B XUMHUH.

52.0O0HapyxeHHe HUTPATOB B PACTEHUSX.

53.00HapykeHue TAKENBIX METAJUIOB B PACTCHUAX. BrusHue TsHKENBIX METAJUIOB Ha POCT
U pa3BUTHE MPOPOCTKOB.

54.OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

55.0mpenenenne WOHOB IMHKA, KOOAlIbTa B  CTOYHBIX BOJAX  XUMHUYECKOH
MPOMBILIEHHOCTH.

56.0mpenenenne KadecTBa NPOIYKTOB MHUTAHHUS (KOPOBBETO MOJIOKA, CBEKEro Msca,
HaTypaJIbHOTO META).

57.0npenenenne 00eCIEYCHHOCTH OPTaHU3Ma MUKPOIJIEMEHTAaMH M BUTAMHUHAMH.

58.ButamuHOIe(OUIIMTHBIE COCTOSIHUS U 3a00JI€BaHUS

59.0mnpenenenne PU3NKO-XUMUUYECKHUX TTOKa3aTeJIed MOJIOKa.
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60.Oprannueckue yao0peHusl.

61.0cHoBaHMs: cOCTaB, CBOMCTBA U TPUMEHECHHUE.

62.11nacTukoBble OKHA. 32 U IIPOTUB.

63.I1oBbIIEHNE TPOAYKTUBHOCTH JKMBOTHBIX C IIOMOILBIK CTUMYJISITOPOB POCTA,
CIEIMaJIbHBIX KOPMOBBIX J00aBOK.

64 .Ilonrmepsl - COBpEMEHHbIE KOHCTPYKIIMOHHBIE MATEPUAJIbL.

65.1lonumeps! B IpUpOJE U )KU3HU YEIIOBEKA.

66.11omumepsl: OT HATYPAJILHOTO Kay4dyKa /10 MOJIMMEPHOTO JIEKTPOJIUTA.

67.11ouBa - HICTOUHUK NMUTATEJIBHBIX BELECTB JJIs1 PACTEHUH.

68.IlpakTHueckoe 3HaUeHHE XUMHUUYECKHUX JIEMEHTOB B ME/IMIIMHE.

69.I1pubop AJist onpesieNieHus: B BO3yXe MApOB KUCIIOT.

70.IIpuroroBiaeHue NpoIyKTOB NUTAHUS C TIOMOIIBIO KUBBIX OPraHU3MOB.

71.1lpumenenue buonoaumepos B MEIULIMHE.

72 1lpumenenue [lamnaaus B MeauIuHe.

73.1lpuponHbie UCTOYHUKU YIJI€BOJIOPO/IOB U NEPCIIEKTUBBI pa3BUTHUs
HedTenepepadaThIBarOIIeH MPOMBIILIICHHOCTH.

74.11pon3BOACTBO MUHEPAIBHBIX MaKpO- 1 MUKPOYJOOPEHUH.

75.11pOTUBOBUPYCHBIE CPEICTBA.

76.11poTHBOMH(EKITMOHHBIE CPEICTBA.

77.Peakiiuy HaTpUA U KU C KUCIOPOJOM

78.Peakuiys KOMIUIEKCOOOpa30BaHUsl COEIUHEHUH 371€MEHTOB | A rpynmbl

79.Peakuius KOMIUIEKCOOOpA30BaHUsI COCTUHEHU 3JIEMEHTOB 2 A TPYIIIbI

80.Posib momumMepoB B COBPEMEHHOM MHUPE.

81.Ponp monMMepoB B COBPEMEHHOM CaMOJIETOCTPOCHHM (aBTOMOOHIIECTPOCHUH,
CTPOUTENBHON WHAYCTPHUH, HEPTE- U ra30100b14E) .

82.Ponb XUMUU B JIEUEHUH OHKOJIOTMUYECKUX 3a00I€BaHUIA.

83.CBoiicTBa ranoreHu108 5B rpynmsi.

84.CpoiicTBa Ba)KHEHIIINX COSAMHEHUN OCpUILITHIA.

85.CBoiicTBa OKCHUIOB THAPOKCUIIOB

86.CBolicTBa HPOCTBIX BELIECTB: PEAKLUU C KOPPOAMPYIOIIMMHU peareHTaMu ( BOAOH
KHCJIOTAMU IIEI0YaMHu ).

87.Cunte3 @uiepa - Tpomnia kKak HCTOYHUK XUMHUYECKOTO CBHIPBSI.

88.CuHTeTHueCcKre BHICOKOMOJIEKYIJIIPHbIE COETUHEHUS U MOJIMMEPHbIE MaTepualbl Ha UX
OCHOBE.

89.CoequHeHNs IUTUA MarHusI KaJIbIAsI B MEIUIIHNHE.

90.Conu TUTaHa.

91.Conu: cocras, CBOICTBa U IPUMEHEHHUE.

92.CocraBiieHnE MNMILEBBIX PALMOHOB B 3aBUCHMOCTH OT CYTOYHBIX JHEpPro3arpar,
orpeziesieHue HOPM MUTAHUS.

93.CruaBbl B HallIEH KU3HH.

94.CpaBHeHME CBOMCTB POCTHIX BemlecTB 1A u 2A rpynmnsl

95.CpaBHUTENbHBIN aHATIN3 KECTKOCTU BOJBI B BoJloeMax MypaBieHKO.

96.Cpenctsa m1st 60pbOBI ¢ OBITOBEIMH HACEKOMBIMHU.

97.CpenctBa yxo/a 3a 3y0amm.

98.Tak 11 MHEPTHBI NHEPTHBIE Ta3bl?

99.ToxkcuuHoCTh Oepuiutns U Oapus

100.YaukaneHOe BemecTBO - Boja. Kakyro Bomy Mbl mbém? [lpocTteitmme criocoObI
OYUCTKHU BOJABI U3 IPUPOJIHBIX HCTOYHUKOB.

101.depMeHTHI U UX UCTIOIB30BaHUE B OBITY M HAa IPOU3BOJICTBE.

102.®urotepanust mpoTHB (papMaKOIOTHH.

103.Xumu3anus ;kMBOTHOBOJCTBA.

104.XumHueckne cpeacTBa 3allUThl paCTEHUI.

105.Xumus anemeHToB | A rpymnmsl
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106.Xumust 371eMEHTOB 2A IpymIbl
107.Xumusg smeMeHToB 3B rpymnmsl.
108.Xumust anemeHToB 4B rpymisl.
109.Xumus snemeHToB 5B rpymnmsl
110.XuMus 6MonoauMepos.
111.XuMus i1 foOMOX035I€EK.
112.XuMus u ruruexa.

113.Xumus u kpacora.

114.Xumust 1 XUMUYECKasi TEXHOJIOTHS B PELICHUH MPo0IeM 4eJI0BEeYeCTBa.
115.XuMusg KOMHATHBIX PACTEHUM.
116.XuMus Ha KyxXHE.

117.Yem 3amenuM He(DTH?
118.Okonorust 1oma.
119.9nexTponus.
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JlucT nepuoguyeckux NMPoBepPOK padoueii mporpamMmbl

H I/IH(l)OpMaIII/Iﬂ 0 BHECCHHBbIX U3MCHCHHUAX

JlomKHOCTHOE JIHIIO,

[lepeuens myHKTOB, CTp.,

MPOBOJMBIIEE Jlata [TorpebHOCTD pa3IenoB, TpebyIomIX
nposepky: ®.N.0., B KOPPEKTUPOBKE I/ISM’CHCHI/Iﬁ
JIOJDKHOCTB, OJIIHCh
I'muakuHa Ha 2023-2024 yu. rog
M., NoTpeOHOCTH B
OTBETCTBCHHAs KOPPEKTHPOBKE HET
3a pa3paboTKy
OIl no
CIELMATBHOCT
n 19.02.08, TTpoToKon Pabouas nporpamma
JOLIEHT NeS o aKTyaJIM3upoBaHa Jis HeT
Kacpe eI 13.06.2023 . 2023-2024
TOBApOBECHU y4eOHOro roja
U
AKCTIEPTHU3BI
)
70
I'nmuuxuna Ha 2024-2025 yu. rog
M., NOoTPeOHOCTH B
OTBETCTBEHHAs KOPPEKTUPOBKE HET
3a pa3paboTKy
OIl mo
CIEIHATBHOCT
n 19.02.08, Iporokon Pabouas nporpamma
JOLICHT No7 oT aKTyaJIM3upOBaHa JJIs HeT
Ka(beI[pLI 17.06.2024 r. 2024-2025
TOBapOBEJCHU y4eOHOro roja
U
OKCIEPTU3BI
)
70
I'nmuuxknna Ha 2025-2026 yu. ron
UM, MOTpPeOHOCTH B
OTBETCTBCHHAM KOPPEKTHUPOBKE HET
3a pa3paboTKy
OIl mo
CIIEeIINATBHOCT
n 19.02.08, Hp()TOKOJ‘[
HE)L[GHT No 10 ot Pabouast mporpamma et
Kadeapb aKTyaJU3UpOBaHa s
ToBapoBeeHH 16.06.2025 1. 2025-2026
AU y4eOHOro rojaa
9KCIEPTU3BI
)

AN
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