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1. IOACHHUTEJIBHAS 3AITMCKA

1.1. HanpaBJjieHHOCTb POrpaMMbl
JononuurensHas — oOmeoOpa3zoBaTtenbHas — oOmiepa3BuBaomas nporpaMma  «TpaauiiioHHas»
(XMMUS) UMEET eCTECTBCHHO-HAYYHYIO HAlIPaBJICHHOCTh. Y POBEHB IIPOrPAMMBI - YTITyOIeHHBIH.

1.2. AKTyaJIbHOCTH NPOTrPaMMBbI

Peanuzanus nporpaMmsl peanoiaraeT TECHOE B3auMOIeHCTBUE MPOTrpaMM HIKOJIBI U By3a. Kaxkibii
IpernoaaBarelb, pean3yromun JIOTIOJTHUTEIIbHYIO 00111€00pa30BaTEIBbHYIO
oOuiepa3BuBaioIyto nporpammy «T'paaunivoHHas» (Xumus) GOpMUPYET Y ydalUXCsl 3HAHHS 10 XUMHUU
YIIIYyOJIEHHOTO YPOBHS C YIIIyOJEHHBIM aHAJIM30M MaTepualia, BKIIOYAIOMIMK BOIPOCHI, HE BXOMAAIINE B
00111600pa30BaTENIbHYIO IMIKOJBHYIO PpOTpaMMy Juisl yerentHou cnaun ['MA.

1.3. OTanuuTeabHbIe 0COOCHHOCTH NPOTPAMMBbl, HOBH3HA

OTnUYUTENBHON OCOOCHHOCTBIO MPOTpPaMMbl SBIIETCS BO3MOXHOCTh YYalIUXCsl OOydaThCs IO
aBTOPCKOM mporpamme yriyoneHHoro ypoBHs Ha 0Oaze ®I'AOY BO PHUMY wum. H.U. Iluporosa
MumnznpaBa Poccun (nanee YHuBepcuTeT), B TOM 4uciie Ha 0aze LleHTpa TeXHOIOTHYEeCKOW MOIEPKKU
o0Opa3oBaHHs, 4TO OOECIIEUYMBACT pPa3BUTHE MPOQPIILHOTO 00pa30BaHUS METUIIMHCKOTO HaIPaBIICHUS.
OOpazoBarenbHasi TporpamMma pacuIupseT MOTHUBUPYIOLIEE MPOCTPAHCTBO M IO3BOJIAET MPUBIICYD
TAJIAHTJIMBBIX IIKOJBHUKOB K PEIICHUIO aKTYaJIbHBIX HAYYHBIX 32/1a4 B 00JIaCTH XUMHH.

OcHOBHBIE  TPHUHLMIIBI ~ OpPraHM3allMd  Y4eOHOTO  MaTepuanga, €ero CTPYKTYpHUpPOBaHUE,
MOCJIEI0BATEIbHOCTh M3YyUEHUs omnpenensercs Y4yeOHbIM miaHoM. KoHkpeTHoe pacnpesesieHne 4acoB 1o
TemMaMm, (opMa M KOJIMYECTBO KOHTPOJIBHBIX MEPONPHUATUN OMpeNeNnseTcs CpoKaMu OOydeHHs Ha
HOJMOTOBUTENIbHBIX Kypcax B COOTBETCTBHM C JaHHOW 0Opa30BaTEIbHOM MpPOrpaMMON M OTPakKEHO B
yueOHBIX U KaJIeHJapHO-TEeMaTUYECKUX IJIaHaXx.

[lpr W3y4eHWH XMMHM Ha MOATOTOBHTENBHBIX Kypcax OOydaromuecsl MOJDKHBI OBJAJETh
3HAHUSIMH O COCTaBE€ M CTPOCHHUM BEIIECTB, 3aBUCHMOCTH MX CBONCTB OT CTPOCHHS, OBJIAJIETh HABBIKAMU
KOHCTPYMPOBAHUS BEIIECTB C 3aJaHHBIMU CBOICTBaMH, HCCIIEIOBAaHUS 3aKOHOMEPHOCTEH XMMHMYECKUX
OpeBpallieHuid M MyTed yNpaBieHUs HMMH B LEISIX IOJYYEHHUS BELIeCTB, MAaTepUaoB, JHEPIHH.
[Ipennaraemas mporpaMmMa o XMMHH OIPEIENsIeT BaKHEHNIINE co/lepKaTeIbHbIE JINHUU TIPEeMeTa.

1.4. Ilenaroruyeckas 1esaecoodpa3sHoOCTh

[Tporpamma mpu3BaHa MOBBICHTH KOMIETEHTHOCTh O0YJaronMxcsi B (hyHIaMEHTAIBHBIX BOIPOCAX
obmelt xumuu. OOyyvaronuecs: MpHOOPETa0OT HABBIKM MOMCKA U 00pabOTKM MH(OpMALUH, MyOIUYHOTO
BBICTYIIJICHUSI, OOMEHA OITBITOM.

IIporpamMma MOXET paccMaTpHBaTbCsS B KauecTBe NMPOo(hecCHOHAIbHO-OPUEHTALMOHHBIX 3aHATHH,
3HAKOMSIIIUX CITyIIaTe’el ¢ yriayOlieHHBIMU 3HaHUSMH B oOacTi XuMuH. [Iporpamma BKITFOUaeT 3aHATHS,
KOTOpbIE JENIATCS Ha JIBa THUIA: TEOPETUYECKHE M INpakThyeckue. Takum oOpa3oM, OCBOEHHE y4eOHOro
Marepuana 00Ieo0pa3oBaTebHON JIOMOJHUTENBHON NpPOrpaMMbl JaeT BCECTOPOHHEE ITOHMMaHHE
3aKOHOMEPHOCTEW OpraHu3aliyi MaTepuaa.

1.5. llesn 1 3aga4M NpOrpaMmal
Lenpto  ocBOEHHMsS  JOMOJHUTENBHOH  0OIIeoOpa3oBaTenbHOW  OOIIEepa3BUBAIOIIEH MPOTPAMMBI
«TpanuunonHas» (Xumus) siBisiercs (GOPMUPOBAHME Y CiyliaTeNed CHUCTEMHBIX XMMHMUYECKHUX 3HaHUMN
YIIIyOJI€HHOTO YPOBHS, KOTOPbIE MO3BOJIAIOT OpUEHTUPOBAThCS B Bompocax ['MA, moioiTu 0co3HaHHO K
BbIOOPY MEIULIMHCKON MPOGECCHH U YCIIEITHO aJalTHPOBATHCS K 00yYEHUIO B BY3€.
3agaun:

o OCBOUTH OOYy4YalOIIMMHUCA TPEIMETHOE COJIep)KaHHWE TMPOorpaMMbl Ha MPO(QUILHOM YpOBHE:
BaXHEHMIIINX 3HAHUI 00 OCHOBHBIX MOHATHUAX, TEOPUSIX U 3aKOHAX XUMUMU;
. OBJIa/1IeTh O0YYAIOMIUMCSl YMEHHUSMH IPOU3BOIUTH PACUEThl HA OCHOBE XUMUYECKUX (POPMYIT BEILIECTB

u ypaBHCHI/Iﬁ XHUMHUYCCKUX pea1<u14171, peuaTth 3aJa4i NOBBIMNICHHOTO YPOBHA TPYAHOCTH;,



® OBJIaACTh O6yanOH_[I/IMI/IC$I OCHOBAaMH XMMHNYCCKOI'O SKCIICPUMEHTA JJI ITOJTYUCHUSA U I/II[CHTI/I(l)I/IKaHI/II/I
HCOPTaHUYCCKUX U OPTraHUYCCKUX BEIICCTB,

e cdopmMupoBaTh OMOIOTNYECKOE MBIIUIEHHE, I03BOJISIONIEE HA OCHOBE UMEIOLINXCS 3HAaHUN
OTBEUaTh Ha CIOKHBIE BOIIPOCH! B 3anaHusax ['A.

® [IOMOYb YUalIUMCA B IIPUHATHH OCO3HAHHOI'O BBI60pa MGHHHHHCKOﬁ npoq)eccym.

1.6. Kareropust o0y4aromuxcs
Bospact oOyuaromuxcst 16-18 ner. Ilporpamma HampaBieHa Ha yyamuxcs 11 kigaccos
00pa3zoBaTesbHBIX IIKOJL.

1.7. O6beM u CPOK OCBOEHHS MPOTrPaMMbI
Cpoxk peanu3anuu nporpammsl 23 Hemenu, 69 akageMUIecKuX 4acoB.

1.8. ®opMbI M pe:KUM 3aHATHI

3aHATUS POXOIAT B O4HOH popme oO0ydeHus, 1 pa3 B Hezento, Ha 6a3e YHuBepcureta. KonnuectBo
oOyyaromuxcst B rpymie-28 yenoBek. [IpogomKuTenbHOCTh 3aHATHA-3 aKaAeMUYECKHUX Jaca.

[Ipenmnonaraercst TeopeTHYecKas U MpakTUUECKast HHAUBUIyallbHask paboTa ¢ y4eOHO-METONUECKON
JTUTEPATYpoid, 00paboTKa JaHHBIX.

1.9. Iliianupyembie pe3yjbTaThl ocBoeHusi [IporpamMmmel

3HaHUA, YMEHUS U HaBbIKH, CGHOPMUPOBAHHBIE B XOJ€ U3yueHHUs o0O0IIe00pa3oBaTeIbHON
oO1epa3BUBalOIIEH JTOMOJHUTENBEHON Tporpammel «TpaauiinoHHas» (XUMUA), TTO3BOJSAT O0YYAIOIIUMCS
ycnemHo caats [ MA.
Crnymiaresns Kypca J0KEH 3HATh M IOHUMATD!
BaskHelmue XuMu4ecKne MOHATHS
[ToHuMaTh CMBICT BaXKHEHIINX MOHATUHN (BBIAETATH UX XapaKTEPHbIE MPU3HAKHU): BEIIECTBO, XUMUYECKUM
3JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHBIE U MOJIEKYJISIPHBIE MacChl, HOH, U30TOIIbl, XUMUYECKas
CBSI3b, AJIEKTPOOTPULATEIBHOCTh, BAJICHTHOCTh, CTENIEHb OKHUCIICHUS, MOJIb, MOJISIPHAs Macca, MOJSPHBIN
00BeM, BelIecTBa MOJIEKYIIPHOTO M HEMOJIEKYIISIPHOTO CTPOEHHU S, PACTBOPHI, PACTBOPUMOCTb, YIEKTPOITUTHI
U HEINEKTPOJIUTHI, JJIEKTPOIUTHYECKAss AUCCOIMALNS, THUIAPOJIA3, OKHUCIUTEIb KW BOCCTAHOBHUTEIIb,
OKHCJIEHUE U BOCCTAHOBJIEHHE, DJIEKTPOJIM3, CKOPOCTh XMMHUYECKOW pEaKLMH, XMMUYECKOE PABHOBECHE,
TEMJIOBOM 3(PdEeKT peakiuu, yrIepoAHbIM CKeleT, (PyHKIMOHAIbHAS TPyIMMa, U30MEPHUS U TOMOJOTHS,
CTPYKTYpPHas ¥ POCTPAHCTBEHHAs U30MEPHS, OCHOBHBIE TUIIBI PEAKLIUN B HEOPTaHUYECKOM U OPTaHUYECKON
XUMHH BBIIBIATE B3aMMOCBSI3UM MOHATHH. VCIoOmb30BaTh BaKHEHMININME XHMHYCCKHE IIOHSITHS IS
00BSICHEHUS OTJENBHBIX ()AaKTOB U SIBJICHUU.
OcHoOBHbBIE 32aKOHBI U TEOPUM XUMHHU. [[pUMEHITH OCHOBHBIE TIOJIOKEHHUSI XUMHUYECKUX TEOPHI (CTpPOCHUS
aToMa, XUMHYECKOM CBS3HM, DJIEKTPOJIUTUYECKOW JUCCOLMALMHU, KHUCIOT W OCHOBAHUM, CTPOCHUS
OpPTaHWYECKUX COCTUHEHUN, XUMUUECKOW KHHETUKH ) JJISI aHAJIM3a CTPOSHUS U CBOMCTB BelecTB. [loHMMaTh
TrpaHULIbl IPUMEHUMOCTHU U3YYEHHBIX XUMHUYECKUX TEOPUI
HHonnmars cmbica [lepuoanyeckoro 3akona /[.U. MenaeneeBa 1 HCIIOJIb30BaTh €r0 /11 KAYECTBEHHOTO
aHaJM3a 1 000CHOBAHMSI OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHHUSI aTOMOB, CBOWCTB
XUMUYECKUX DJIEMEHTOB W WX COeIWHEeHMH. BaxkHeimme BemiecTBa W Marepuaibl. KimaccuduimpoBarsh
HEOPraHMYECKHE M OPTraHWYeCKHe BEIIEeCTBA MO BCEM HM3BECTHHIM KJIACCU(PUKAIMOHHBIM MPHU3HAKAM.
[ToruMaTh, 4TO MPAKTUUYECKOE MPUMEHEHHE BEIIECTB 00YCIOBIECHO UX COCTABOM, CTPOSHHUEM M CBOMCTBAMH.
NMeTs mpescTaBneHne o poyid ¥ 3HAYSHUH JTaHHOTO BElIecTBa B MpakTuke. OOBSICHITH 00IIHe ClIOCOObI 1
MIPUHITUIIBI TIOJTyYeHNs Han0oJiee BaXKHBIX BEIIECTB.
Ymerb. HaspiBaTh H3y4EeHHBIE BEIIECTBA MO TPUBHAIBHOM WM MEXKIYHAPOJHOW HOMEHKJATYpE.
Onpenenars/kiaccuUIMPOBaTh: BAJICHTHOCTb, CTENEHb OKHCICHHS XUMHYECKHUX DJIEMEHTOB, 3apsiJibl
MOHOB; BHJ XUMUYECKUX CBS3€M B COCAMHEHUSX M THUIl KPUCTALIMYECKON PELIETKH; IPOCTPAHCTBEHHOE
CTPOEHUE MOJIEKYJ; XapaKTep Cpelbl BOJHBIX PACTBOPOB BEIIECTB; OKHUCIUTEIb U BOCCTAHOBHUTED;
MPUHAJICKHOCTh BELIECTB K PAa3JIMYHBIM KJIacCaM HEOPraHWYECKMX M OPraHUYECKUX COCIUHECHUM;
TOMOJIOTH W HM30MEPHI; XMMHYECKHUE PEaKIMd B HEOPTaHUYECKOW M OPraHMYecKOoW XHMHHU (10 BCEM
W3BECTHBIM KJIACCU(UKAIIMOHHBIM TIPU3HAKAM ). XapaKTePU30BaTh: S-, P- U d-2JIEMEHTHI 1O UX MOJIOKEHHUIO B




[Tepuonnueckoii cucreme J[.M. MeHnneneena; o01pe XMMHIECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAIIIOB
¥ HEMETAJUIOB; OOIIHe XUMUYECKIE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX COCTMHEHUH, CBOMCTBA
OTAEJBHBIX MPEICTAaBUTENEH 3TUX KJIACCOB; CTPOCHUE M XUMHUYECKHE CBOMCTBA M3YyYEHHBIX OPraHUYECKHUX
COCIUHCHHI.

OO0BACHATD. 3aBUCHMOCTDL CBOMCTB XMMHUYECKHX DJIEMEHTOB M MX COCIWHECHHUU OT IIOJIOKEHUS dJIEMEHTa B
[lepunoguueckoii cucreme .M. MenzaeneeBa; npupoay XUMHYECKOM CBSI3U (MOHHOW, KOBAJIEHTHOH,
METaJUTMYECKOM, BOJOPOHON); 3aBUCHUMOCTb CBOMCTB HEOPraHWUYECKHX W OPTaHUYECKHX BEIIECTB OT HUX
COCTaBa M CTPOCHUS;  CYIIHOCTh HU3YYCHHBIX BHJIOB XHUMHYECKUX PpEAKIUN: 3IICKTPOIUTHUECKOM
JUCCOITMAIIN, WOHHOTO OOMEHa, OKHCIMTEIHPHO-BOCCTAHOBUTEIBHBIX ( M COCTABIATh WX YpaBHEHUSA);
BIIMSIHUE PA3JIMYHBIX (DAaKTOPOB HA CKOPOCTh XMMHYECKOM pEaKkIMM M Ha CMEIICHHE XHUMHYECKOTO
paBHOBeCHs

IL1aHMPOBATHL/IPOBOINTH: FKCIIEPUMEHT I10 MOJIYYSHUIO M PACTIO3HABAHUIO BAKHEUIITUX HEOPTaHUIECKUX
U OPraHMYECKUX COCAMHCHHN C y4eTOM MPUOOPETeHHBIX 3HAHWW O MpaBWiIax OE30MacHON paboTHI C
BEIIIECTBAMH B JIAOOPATOPHU U B OBITY; BRIUUCICHUS 10 XUMHUYECKUM (HOpMYyJiaM U ypaBHEHUSIM

1.10. HopmaTuBHO-IPAaBOBAasi U MEeTOAUYECKASA OCHOBA Pa3padoTKu padoyeil mporpamMmbi:

1) @QenepanbHbIi  TOCYIapCTBEHHBIH  00pa30BaTENbHBIA  CTAaHIAPT CPEOHETOo  OOIIEeTo
oOpa3oBanus (mpuka3 Munucrepcra oOpa3zoBanus U Hayku Poccuiickoit @eneparuu ot 17.05.2012 Ne413
C U3MEHEHHSIMH, BHECEHHBIMH TIpUKa3aMu MuHHUCTEepCcTBa 00pa3oBanus u Hayku Poccuiickoit @enepanun
oT 29.12.2014 Nel645, ot 31.12.2015 Nel578, ot 29.06.2017 Ne613, mpukazamu MwuHUCTEpPCTBA
npocsenieanst Poccuiickoit @eneparuu ot 24.09.2020 Ne519, ot 11.12.2020 Ne712) u denepanbHOTO
KOMIIOHEHTa TOCYJapCTBEHHOTO 00pa30BaTeNbHOrO CTaHAApTa CPpeaHero (IOJIHOT0) o01ero o0pa3oBaHus
(mpuka3z MmwunoOpazoBanust Poccuiickoit ®enepanmu ot 05.03.2004 1. Nel089 «OO6 yTBepkIeHUU
denepanbHOrO KOMIIOHEHTa TOCYAapCTBEHHBIX O0Opa30BaTENbHBIX CTaHAAPTOB HAYaIbHOTO OOIIEro,
OCHOBHOTO OOIIIETO U CPpeAHETO (TIOTHOT0) 00IIero 00pa3oBaHus» C U3MCHCHHUSIMH, BHECEHHBIMU ITPUKA3aMHU
MunuctepctBa oOpazoBanus u Hayku Poccuiickoit @eneparuu ot 03.06.2008 Nel64, ot 31.08.2009 Ne320,
o1 19.10.2009 Ned427, o1 10.11.2011 Ne2643, o1 24.01.2012 Ne39, o1 31.01.2012 Ne69, o1 23.06.2015 Ne609,
o1 07.06.2017 Ne506) no 6uosoruu;

2) Cnernudukaiuss KOHTPOIbHO-U3MEPUTEIBHBIX MaTEPUAJIOB I TPOBEACHHUS €IUHOTO
rOCYIapCTBEHHOIO 3K3aMEHA [0 XUMUHU;
3) Komuduxatop mpoBepsiembix TpeOOBaHMII K  pe3yibTaTaM OCBOCHHS  OCHOBHOM

06pa3OBaTeJIBHOI>'I nporpamMmal CpE€IHETO O6I.I.[CFO O6p8.30BaHI/IH " 3JICMCHTOB COACPKAHUA JJISI IPOBCACHUA
CAUHOI'0 roCyaapCTBCHHOI'O 5K3aMCHaA 110 XUMUU,;

4) JleMOHCTpallMOHHBII ~ BapuUaHT  KOHTPOJIbHO-U3MEPUTENbHBIX  MAaTepHAIOB  €IMHOTO
rocy/1apCTBEHHOTI0 SK3aMeHa 110 XUMUU;
5) Ananus conepxaHus cOOpHUKOB BapuaHToB EI'D:

6) AHanu3 omnbITa paboThI MTPENoaBaTeliel MOArOTOBUTEIBHBIX KYPCOB Y HUBEPCUTETA.



2. COAEPKAHUE ITPOI'PAMMBbI

2.1. YueOHbIi (TeMaTHYeCKHIl) IJIaH

VY4yeOHO-TeMaTUYECKU I TIJ1aH

1/

Tema

Koi-
BO
aKaj.
gac.
BCETO

Teopus

IIpaKTHUKa

dopma
aTTeCTalluu

Atom. CTpoeHue siep U 3JIEKTPOHHBIX 000104YeK
aTOMOB. DJIEKTPOHHbIE KOHPUTypallUU U 3JEKTPOHHBIE
dbopmysbl. XuMuueckuit aneMent. [Ipocteie n
CJOHbIe BenlecTBa. Ilepuonnueckuii 3akoH u
NepUOANYECKas CUCTEMA XUMUYECKUX AJIEMEHTOB.
CBs13b CBOICTB 2JIEMEHTOB U UX COCIIUHEHUN C
IIOJIOKEHUEM DJIEMEHTA B IIEPUOJUYECKON CUCTEME.

Texymmii
KOHTPOJIb

Tunel XUMHUYECKUX CBSI3€H: KOBaJIeHTHas (TIOJspHAs U
HETOJISIpHAs ), HIOHHAs, METAJNIMYeCKasi, BOJIOPOIHAS
(MeXMOIEeKyIsIpHasl U BHYTPUMOJIEKYIIApHAs); G- U T-
cBs3u. MexaHu3mMbl 00pa30BaHUs KOBAICHTHOM CBSI3U.
BanentHocts u crenenb okucnenus. [ ubpuanzanus.
IIpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI U HOHOB.

Texymmit
KOHTPOJIb

OCHOBHBIE TTOHATHS U 3aKOHBI XUMHUH. 3aKOHBI
COXpaHEeHHUs Macchl U cocTaBa. OTHOCUTENbHBIE
aTOMHBIE U MOJIEKYJIIPHBIE MacChl. MOJIb, MOJISIpHAS
Macca. 3aKkoH ABOTaJIpo U CIEACTBUS U3 HETO.
MounsipHbIii 00b€M Ta3a, HOpMajbHbIE YCIOBHSL.
AOGComI0THAs M OTHOCUTENIbHAS IIIOTHOCTH rasa.
Cpenusist MOJISTpHAst Macca ra30BOM CMeCH.

Texymmit
KOHTPOJIb

PactBopbl, kitaccudukanus pactBopo. CriocoObl
BBIPa)KEHUS COCTaBa PacTBOpa (MaccoBas 10JI U
MOJIsIpHAsi KOHILIEHTpaus). PacTBopuMocTs,
3aBHCUMOCTh PaCTBOPUMOCTH BEILECTB OT UX
OpUPOIBI, TeMIEepaTyphl U faBieHus. Koapduument
pPacTBOPUMOCTH.

Texymmit
KOHTPOJIb

CKopoCTh XMMHUYECKOH peakuuu. ['oMmoreHHbIe U
TCTCPOTCHHLBIC PCAKIIUH. 3aBUCHMOCTE CKOpPOCTH
PEaKIuU OT IPUPOJIBI PEarupyONINX BEIIECTB,
KOHICHTPAIUH, JaBJICHUS U IJIONIAAN I'PAHUIbI
pazznena ¢a3. Xumudeckoe papHoBecue. CMerieHme
MMOJIOKCHHA XUMHUYCCKOI'0O PAaBHOBECHU S, ITPHUHIINIT Jle
[TaTense.

Tekymmit
KOHTPOJIb




6 | Dnexrponutudeckas auccouuanys. CuiabHbIe U Texymmui
cinalple AMeKTponuThl. CTEeTeHb JUCCOLUAIUH. KOHTPOJIb
HNoHHble ypaBHEHUS peakMid. Y CIIOBHS IPOTEKAHUS
peakuii B pacTBOpax 3JIEKTPOJUTOB. ['uaponn3 conei.

7 | Knaccudukanus xumuueckux peaxiuii. TernoBsie Texymun
3¢ (HeKThl XUMUYECKUX peaKui. KOHTpPOJIb
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

DJIEKTPOJIN3 PACILUIABOB M PACTBOPOB JIEKTPOJIMTOB.
ITpoueccel, npoucxoasue Ha KaToe U aHOIE.

8 | Obmas xapakrepuctrka metamuioB. [lenounsie Texymuit
MeTasuibl (HaTpuid, kanuii). DnemenTs! |IA rpymnmsb: KOHTPOJIb
OepuIUIniA, MarHui, MeI0YHO3eMeIbHbBIE METAILIIbI
(xanpiuit). AnroMuHUNA. MeToIbl TOJTy4eHHs 1
XUMHUYECKHE CBOMCTBA.

9 | MeTtamibl MOOOYHBIX MTOATPYI (IIMHK, ME/Ib, XPOM, Texymuit
JKEJIe30), UX OKCHUJIBI U THAPOKCUABI. MeToIbI KOHTPOIIb
MOJIyYEHUSI U XUMUYECKUE CBONCTBA.

10 | Hemeramnbsl. Bogopoa. I"anorensr, ux obmias Texymmii
XapakTepucTuka. Xiaop. Meroasl nojry4eHus u KOHTPOIIb
XUMHUYECKHE CBOMCTBA.

11 | OOwias xapakTepucTuka yeMeHToB VIA rpynmst. Texymuit
Kucnopoa. Cepa u ee coenunenus. Meroasl KOHTPOIIb
MOJIyYEHUSI U XUMUYECKUE CBOWCTBA.

12 | O0mas xapakTepucTHKa 31eMeHTOB VA rpymIibL. Texkymmii
®docdop u ero coeuHeHUs1. A30T. OKCHUIIBI a30Ta, KOHTPOJIb
a30THas KucioTa. MeTo bl OJIy4eHNs U XUMUUYECKNE
CBOMCTBA.

13 | O6mas xapakrepuctuka 3nemenToB VA rpynmsl. Texymui
Yraepon, KpeMHUN U UX COEAUHEHUSA. MeToabl KOHTPOIIb
MOJIyYEHUsI U XUMUYECKUE CBONCTBA.

14 | Teopust XMMUYECKOTO CTPOEHUS OPraHUYECKUX Texymmi
coequnennit A. M. bytneposa. U3zomepus. KOHTPOJTb
DNEeKTpOHHAs IPUPOJIa XUMUYECKUX CBSI3EN B
MOJIEKYJIaX OPTaHUYECKUX CoequHEeHMI. 3omepust.

OcHOBHBIE KJIaCChl OPTAaHUYECKUX COEANHEHU.
OCHOBBI HOMEHKJIATypbl OPTAHUYECKUX COCTUHEHUM.

15 | 'omonoruyeckuii psij ankaHoB, UX SJEKTPOHHOE Texymmi

CTpOeHHE, U30MepHsi, HOMeHKIaTypa. CriocoOsl KOHTPOIIb

MOJTyYEHUS AIKAHOB, UX (PU3UYECKHE U XUMHUECKUE
cBoiicTBa. [{ukmoankaHbl. DJIEKTPOHHOE CTPOCHUE
LMKJIOAJIKaHOB, HOMEHKJIATypa, METO/IbI IOJYYEHUS U
XAMHYECKHE CBOMCTBA.
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AnKeHbl. AJKaaueHbl. DJIEKTPOHHOE CTPOCHHUE,
HOMEHKJIaTypa, METObI MOJyUYEHUSI U XUMUYECKUE
CBOMCTBA. AJIKMHBI, UX JIEKTPOHHOE CTPOCHHUE,
HOMEHKJIATypa, METObI MOJyUYEHUSI U XUMUYECKUE
CBOICTBA.

Texymmit
KOHTPOJIb

17

ApomaTHuiecKue yrieBoAopoabl. DJIEKTPOHHOE
CTpPOCHHE MOJIEKYIbI OeH30:1a. [lomydyenne GeH3omna u
€ro TOMOJIOT0B. XMMHWYECKHE CBOMCTBA
apoOMaTUYECKUX YIIeBOI0pOA0B. BzauMHoe BiusiHuE
aTOMOB B MOJIEKYJI€ Ha IPUMEPE TOIYyOJa.

Texymmit
KOHTPOJIb

18

DKcrepuMeHTalIbHbIe OCHOBBI XuMuH. [IpaBuia
paboTsl B mabopatopuu. bezonacHocTs ipu paboTe ¢
€/IKMH, TOPIOYMMH U TOKCUYHBIMU BEIIECTBAMH,
CpeIcTBaMU OBITOBON XHMUHU.

Hay4Hble METO/IbI UCCIICIOBAHHUS XMMUYCCKHX
BEILIECTB U MPEBpAILIEHUI. MeTobl pa3aeneHus
cMecel ¥ OYMCTKH BEILECTB.

Texymmit
KOHTPOJIb

19

Crmptsl. Knaccudukarms, n3omMmepusi, HOMEHKIIATypa,
METO/IbI MTOJIYYEeHUS U XUMUYECKUE cBoiicTBa. DeHo,
AJIEKTPOHHOE CTPOCHHE MOJICKYJTBI (heHosa. CriocoOb
nosyueHusi, GU3NYECKue 1 XUMUIECKIE CBONCTBA.
B3anmMHoe BiusiHEE aTOMOB B MOJIeKyJie (eHoa.
Anpaerufipl. NEKTPOHHOE CTPOCHHE KapOOHUIBLHOM
rpymibl. M3omMepust 1 HOMEHKIIaTypa, METOIbI
MOJTyueHUsl U XuMu4eckue cporictsa. [lonsatue o
KETOHaxX.

Texyumit
KOHTPOJIb

20

KapOoHoBBIE KHUCTOTHI. DIIEKTPOHHOE CTPOCHUE
KapOOKcuIIbHOM rpynnsl. M3omepus nu HoMeHKkIaTypa
OJIHOOCHOBHBIX KapOOHOBBIX KUCIOT. MeTobl
MOJIyYEHUSI U XUMUYECKUE CBOMCTBA, 3aBUCUMOCTD
CHJIBI KAPOOHOBBIX KUCIIOT OT CTPOCHHUS
opraHuueckoro paaukaia. CioxxHble 3(pupsbl, ux
CTpOE€HHE U HOMEHKIaTypa. [lomyuenune cinoxHbIX
3¢upoB, UX (prU3NUecKue 1 XUMUYECKUE CBOMCTBA.
JKupb! Kak npecTaBUTENH CIO0XKHBIX A3PHUPOB.

Texymmit
KOHTPOJIb

21

AMWHBI, UX KJIacCUpUKAIIHS, DIEKTPOHHOE CTPOSHHUE,
n3oMepus, HoMeHkatypa. [lonyuyenue aMuHOB, UX
XUMH4YecKHue cBorcTBa. AnuinuH. [IposiBienue
B3aUMHOT'O BIIMSIHUSI aTOMOB B MOJIEKYJI€ aHUJIMHA.
AMWHBI KaK OpTaHUYECKUE OCHOBAHUA.

Texymmit
KOHTpPOJIb

22

VYraeBoasl. Kiaccuduxanms yrieBosos.
Momnocaxapus (TJII0K03a, (pyKTo3a, prdo3a u
ne30kcupubosa), ux crpoenue. Lukanueckue Gpopmel
MOHOCaxXapuA0B. XuMuieckue cBoiictBa. Caxaposa.
[Tonucaxapuab! (kpaxMai U 1esutoa03a). Ux crpoenue
Y XMMHYECKHE CBOICTBA.

Texymmit
KOHTPOJIb




23 | AMUHOKHCIIOTBI, UX KJIaCCU(HUKAIH, U30MEPHS U 3 1 2 Texymuit
HOMEHKJIaTypa. 0-AMHHOKHUCIIOTHI, BXOSIIIE B COCTAB KOHTPOJIb
0enKkoB. XMMUYECKHE CBOMCTBA 0.-aMUHOKHUCIIOT.
[lentuner. [lepBuynas, BTOpuuHas U TPETUYHAS
CTPYKTYpbI OenkoB. CBoicTBa OEIKOB.

24 | A3zoTcoaepiKalie reTepoMKINIeCKHe COSIMHEHUSI. 3 1 2 Htorossiii
[MupunuH, TUPPOI, TUPUMUMH, ITyPHH. A30THCTBIC KOHTPOJIb
OCHOBAaHMA, BXOJAIINEC B COCTAB HYKJICHMHOBBIX KUCJIIOT
(ypaumi, THMUH, IUTO3HH, aJJleHUH, T'YaH!H).
Hyxneosuns! u HykineoTuipl. CTpOSHHE HYKJIEHHOBBIX
KHUCJIOT.

HUroro 69 23 46

2.2. OCHOBHOE COIEPKAHHUE ITPOI'PAMMbI

Pasznen 1.TeopeTuyeckue 0CHOBBI XUMHH
1.1.CoBpeMeHHBI€ NPeEICTABIEHNS 0 CTPOEHHH ATOMA

Crpoenue BemectBa. CoBpeMeHHass Mozeidb CTpoeHus atoMa. Jlyanusm anektpona. Pacnpenenenue
3JIEKTPOHOB 0 IHEPTreTUYECKUM YPOBHSM B COOTBETCTBUU C MPHUHIMIIOM HaWMEHbIIEW SHEPIUH, MPaBUIOM
Xyuna u npunuunoMm [laymu. OcoOCHHOCTH CTPOCHHUSI JHEPreTHYECKHMX YpPOBHEW aroMoB O-3JI€MEHTOB.
OnekrponHas KoH(urypamus aroma. Kinaccudukanuss XaMHIeCKUX JIEMEHTOB (S-, P-, d- anemenTsi). OCHOBHOE
¥ BO30YXIIEHHBIE COCTOSTHUS aTOMOB. BasleHTHBIE 3JIEKTPOHBI.
1.2.Ilepuoanyeckuii 3axoH u Ilepuoanyeckas cucrema xumuueckux d1emMenToB /.M. Menaeseesa

ITepuoanueckas cuctema xumudeckux ainemMeHToB .M. Menneneesa. @usnueckuii cmeici [lepuoauueckoro
3akoHa /.M. MeHnneneesa. [IpuurHbI 1 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB MJIEMEHTOB U MX COEIWHEHUH 110
nepuoaaM u rpymnmnaM. MupoBo33peHueckoe u HayuHoe 3HaueHue [lepuoanueckoro 3akona /[.M. Menneneesa.
[Iporno3ssl .M. MenneneeBa. OTKpbITHE HOBBIX XUMUYECKUX JIEMEHTOB

1.3.XumMu4eckasi cBi3b U CTPOCHHME BellecTBa

ONeKTpOHHAas MpUpoAa XUMHUYECKOM CBsI3U. OIEKTPOOTpULAaTeNlIbHOCTh. KoBaneHTHas CBs3b, €€
Pa3HOBHIHOCTH W MEXaHWU3Mbl 00pa3zoBaHus (OOMEHHBII W JIOHOPHO-AaKIENTOPHBIN). MoHHas CBs3b.
Merannnueckas cBsizb. BomopoaHas cBa3b. MexXMOJIEKYJISpHbIE B3aUMOJICHCTBHUSI.

Kpucrannuueckne n amopdHbie BeniecTBa. THITBI KPUCTANTUIECKUX PEHIETOK (aTOMHAsI, MOJIEKYJIsIpHAs,
WOHHAs, METAJUTMYECKast). 3aBUCUMOCTh (DM3MUECKUX CBOWCTB BEUIECTBA OT THUIA KPUCTATITMIECKON PEIIETKH.
[Tpuuuabl MHOTOOOpa3usi BemecTB. COBpeMEHHBIC TMPEICTABICHHUS O CTPOCHUM TBEPHBIX, KHIKHX |
ra3000pa3HbIX BELIECTB.
1.4.XuMu4eckue peaknmnu.

I'omorennsie u rereporeHnble peakiuu. Kiaccudukanms 1 0COOEHHOCTH OpraHMYeCKuX peakuuil. Tem-
J0BbIE AP PEKTH XUMHUECKUX peakuuil. Tepmoxumudeckne ypaBHeHUs. CKOPOCTh peakiuu, €€ 3aBUCUMOCTD OT
pa3IuyYHBIX  (AKTOPOB: NPUPOIBl PEArupyrolUX BELIECTB, KOHLEHTPALMU pearupyrouux BeILEeCTs,
TEeMIIepaTyphl, MJIOMIAM PEAKIMOHHONW MOBEPXHOCTH, HANNUMs KaTanuzaTopa. Katanuzatopsl u karanus. Ponb
KaTaJlu3aTOPOB B IPUPOJIEC U MTPOMBILIUICHHOM ITPOU3BOICTBE.

OO0patumocTh peakiuii. XuMudeckoe paBHoBecre. CMeleHne XUMUIECKOTO PaBHOBECHS IO IEHCTBUEM
pa3IuuHBIX (AKTOPOB: KOHIIEHTPAIIMM PEAareHTOB WJIM MPOIYKTOB PEAKINH, HaBJICHUS, TEMIIEPAaTypHI.
PacTBopenune kak ¢u3nko-xumMudeckuii mporecc. CrocoObl BhIpaKeHHUS KOHIICHTPAIIMKA PAaCTBOPOB: MaccoBast
JI0JIsI pACTBOPEHHOTO BEIIECTBA U MOJISIPHAS] KOHLIEHTPALIMH.

Peakunn B pacTBOpax 3neKTpOJIUTOB. KHCIOTHO-OCHOBHBIE B3aMMOJEHCTBHS B  pPacTBOpax.
Ampoteprocts. Bogopoansiii mokasarens (pH) pactBopa. [loBenenue BemecTs B cpeiax ¢ pa3HbIM 3HAYEHUEM
pH.

IM'unponus coneii. 3HaueHue ruIpoIN3a B OMOIOrHYecKux oOMeHHbIX poueccax. [Ipumenenue ruaponuza
B IIPOMBIIIIEHHOCTH.

OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAaKIMM B  MPUPOJIE, MPOU3BOJCTBEHHBIX IIpolleccax U
JKU3HEIESITEIbHOCTH OpraHn3MoB. OKUCIUTENbHO-BOCCTAHOBUTENBHBIN TTOTEHLIUAN cpefibl. [loBeeHue BemiecTs
B Cpe/ax ¢ pa3HbIM 3HaueHueM pH. MeToibl 3IeKTpOHHOTO U 3JIEKTPOHHO-MOHHOTO OasiaHca.



DJeKTpoiIM3 pacTBOPOB M paciyiaBoB cosied. [IpakTuueckoe NpUMEHEHHE SJIEKTPOIM3a Ui MOJTYYSHUS
LIEJIOYHBIX, IIETOYHO3EMENIbHBIX METAJUIOB U aJIFOMUHHSL.

[lepBoHavasibHbIE MOHATHS O THIAX U MEXaHU3MaxX OpraHndYecKuX peakiuil. CBoOOIHOpa uKaIbHBIA 1 HOHHBIN
MexaHu3Mbl peakuuu. [lonstue o Hykineopune u snexkrpoduie. [IpaBuno MapkoBHHKOBA, €ro 3JEKTPOHHOE
o0ocHOBaHMEe. MexaHM3M peakuud CBOOOJHOPAIMKAIBLHOIO 3aMelieHus. Peakuuu npuCOeAMHEHUS |
PaaMKaIBHOTO 3aMEIIECHUs

Pa3nea 2. Heopranunyeckasi xumust

2.1. Kinaccudukauus HeOpraHm4ecKHuX BellecTB

HoMmeHkinatypa HeopraHM4ecKMX BeIIeCTB (TpUBHAJIbHAs M MEXAYyHApOJHAs), Ba)KHEHIIME KJAcChl
HEOpraHW4YecKux coennueHnii. O01mue crocoObl MOJyUYeHUS U CBOMCTBA OKCHJIOB, OCHOBAHUM, KUCJIOT U COJICH.
2.2. O6mue ¢puzuveckne U XUuMUYECKHeE CBOIICTBA METAJIJIOB U UX COeIMHEHUIA.

Oobmas xapakrepuctrka 1eMeHTOoB [A-IIIA rpynm. OKcumbl U MEpOKCHIBI HATPUS W Kaus. Pacrmo3naBaHue
KaTHOHOB HAaTpus U Kanust. Coyn HaTpHsl, Kajaus, KaJblUsl U MarHus, UX 3Ha4€HUE B IPUPOJIE U )KU3HU YETIOBEKA.
JXKéctkocTh BOABI U cIOCOOBI €€ ycTpaHeHHs. KOMITIeKCHbIE COSMHEHUS aTIOMUHHUSA. ATTIOMOCUIINKATHL.
Metamst IB-VIIB rpynm (Meap, IMHK, XpoM, MapraHetl, ene30). OcoOeHHOCTH cTpoeHusi atoMoB. OO0riue
¢usnueckue U xumuueckue cpoiictBa. [lomyuenue u npumeHeHune. OKCUABI U TUAPOKCUIBI ITHX METAJLIOB,
3aBUCHUMOCTb UX CBOWCTB OT CTEIIEHU OKHUCIICHUS 3JieMeHTa. BaxuHelmue conu. OkucinurTenpHble CBOWCTBA
coJiei XxpoMa M MapraHiia B BbICILIEH CTEIIeHN OKUCIeHus. KoMIIeKCHbIe COeTMHEHUST ME, LINHKA, XpOMa.

2.3. O0mue puznyeckne 1 XUMHYECKHE CBOMCTBA HEMETAJLIOB.

Bonopon. ®usnveckue u XuMHUECKUE CBOMCTBA, MOIYYEHUE U pUuMeHeHue. Bosa u nepokcua Bogopoaa.
OO6mas xapakrepuctuka meMeHToB [VA rpynmel. CBoiicTBa, noxydyeHue U npuMeHenue yris. CHHTe3-Ta3 Kak
OCHOBa COBPEMEHHOW MPOMBIIIJICHHOCTH. AKTUBUPOBAaHHBIA Yrojib Kak aJcOpOEHT. DJIEKTPOHHOE CTPOEHUE
MOJIEKYJIbI yrapHoro rasa. [losyuyenue u npumeHeHue yrapHoro rasza. buonornyeckoe 1elcTBUE yrapHOTo rasa.
KapOuzap! kanbuus, amomMuHus U kene3a. KapOonarel u rugpokapOoHaTsl. KpyroBopoT yrieposaa B xKHBOH H
HexuBOM npupone. KauectBenHas peakiusi Ha kapOOHAT-MOH. PU3NYECKUE U XUMHUYECKHUE CBOMCTBA KPEMHHUS.
Cunansl u cumuimasl. Oxeua kpemuaus (IV). KpemaneBbie KHCIoThI ¥ uX coiti. CHIIMKaTHbIE MUHEPAJbl - OCHOBA
36MHOH KOpBI.

OOmrast xapakrepucTuka 3neMeHToB VA-rpynmnel. Hutpunel. KauecTBeHHast peakiys Ha MOH aMMOHHS.
A30THas KMCII0Ta KaK OKHCIUTENb. HUTpaThl, X pu3ndeckre 1 XuMUYEeCKHe CBOMCTBa, MpuMeHeHne. CBOMCTBA,
nojiydeHnue u npumerenue gocdopa. ochun. ®ocdopusie n nonupocdopHsie KUCIOTH. bronoruueckas posb
docdaros.

OOmas xapaktepuctuka sneMeHToB VIA rpynmel. OcoOble CBOHCTBa KOHLEHTPHUPOBAHHOW CEPHOM
KUCIOThl. KauecTBeHHbIE peakiuu Ha CyabQUI-, CyTbGUT- U CyTbPaT-HOHBI.

Oo6mas xapakTepuctuka 3neMeHToB VIIA rpynmer. OcobenHoct xumuu ¢gropa. ['agoreno- BOIopoasl 1 UX
nojyyeHue. ['amoreHoBOAOpOJHBIE KHUCIOTHI M MX cOlM. KadecTBeHHblE peakUUMu Ha TrajloreHH]-UOHBI.
Kucnoponconepxaiue coequHenus xuopa. [IpuMeHeHne rajJoreHoB U UX BaKHEHIINX COeMHEHHUH

Paznes 3. Oprannveckass XuMHA
3.1. TeopeTuueckue 0OCHOBbI Opranuveckoii xumnu. Homenknarypa u uzomepus.

Teopusi CTpoeHHS OpraHMYECKHX COCIWHEHHWH: TOMOJOTHS ¥  Hu30Mepusi (CTpyKTypHas W
MPOCTpaHCTBEHHAs ). B3anMHoe BIIMsIHHE aTOMOB B MOJIEKYyJIaX. XUMUYECKOE CTPOCHUE KaK MOPSIOK COSTUHEHUS
aTOMOB B MOJIEKYJIE€ COTJIACHO WX BaJIEHTHOCTH. OCHOBHBIE TMOJIOKEHHUS TEOPHUM XUMHUYECKOIO CTPOEHUS
opranuyeckux coequHenuid A.M. bytnepoBa. YrieponHslil ckeleT opraHMYeckoil Mmonekyibl. M3omepus u
nzomepbl. M3oMepust yriaepoaHOro CKejlera, MEKKIAcCoBasi, MPOCTPAHCTBEHHAs (LIMC-TPaHC-U30MEpus).
OnTHueckas u3oMepusi. ACHMMETPUUYECKUN aTOM yriiepojia. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XUMHUYECKOIO
CTPOEHHSI MOJIEKYIL.

KparnocTh XuMHUYeCKOH CBSI3U. [ OMOTUTUYECKUI U TETEPOIMTUYECKUN pa3pblB KOBAJIEHTHOW XUMHUYECKOU
cBs3u. [lonsTre o GyHKIMOHANBHOMN Tpyme. sp3-, SP2-, SP-Tubpuan3aus opouTaIei aTOMOB yriIepoaa.

Homenkmarypa opraHuueckux BemiecTB (TpUBHAIBHAsS ©  MEXIyHapomHas). MexmyHapoaHas
HOMEHKJIaTypa W MPHUHIUIIE 00pa30BaHUs Ha3BAaHUM OpraHMYECKNX coequHeHui. [IpuHImmne! Kiaccuduramm
OPTaHUYECKHUX COECTUHECHHUM.

I'eneTndeckas CBA3b MEXKIY KJIaCCaMU OPraHUYECKUX COCTUHEHUH.

3.2. XumMuuyeckue CBOMCTBA M CNIOCOOBI MOJYUYEeHHUS YIJIeBOA0POA0B.

AJnKaHbl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbl MeTaHa. [ 'oMonornueckuit psa u oOuias
dopmyna ankaHoB. DPuU3NYECKHE CBOWCTBA AJIKAHOB. 3aKOHOMEPHOCTH H3MEHEHHS (PU3MYECKHX CBOMCTB.
XHUMHUYECKUE CBOMCTBA AJIKAHOB: FAJIOTEHUPOBAHUE, IETUAPUPOBAHUE, TEPMUUYECKOE PA3I0KEHUE, KPEKUHT KAaK



CHoCOObI MOJMYYECHUs Ba)KHEHIIMX COEAMHEHUH B OpPraHM4eckoM cuHTe3e. ['opeHue ankaHOB KaK OJMH W3
OCHOBHBIX MCTOYHUKOB TeIUIa B TMPOMBIIUIEHHOCTH M ObITy. M3oMepuzanusi Kak crnoco0 MOIy4eHus
BBICOKOCOpPTHOTO OeH3uHa. HaxoxieHue B mpupojie U MpUMEHEHHUE alIKaHOB.

[Muknoankanel. CTpoeHHEe MOJEKYJ LUKIO- ajkaHoB. O6mas ¢opMyna mukioankaHoB. HoMmeHkmaTypa
nukiioankaHoB. Criennduka CBONCTB IUKIOAIKAHOB ¢ MAJILIM pa3MeEPOM ITHKIIA.

AnKeHbl. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl dTHiIEeHA. ['oMosornyeckuil psa u
obmast Gopmyna ankeHoB. PU3HUYECKHE CBOMCTBA alKeHOB. Peakuuu 351eKTpoMIEHOTO MPUCOSINHEHUS KaK
croco0 mosy4eHus: PyHKIMOHAIBHBIX MMPOU3BOIHBIX YIIIEBOJIOPOIOB. Peakuuu OKUCIIEHUS U TOJIMMEPU3aIUH.
[TpaBuno 3aiiena.

Ankanuensl. Knaccugukanys ankaaieHOB O B3aUMHOMY PacIlOJIOKEHHIO KPATHBIX CBSA3EH B MOJIEKYJIE.
Oco0eHHOCTH AJIEKTPOHHOTO M MPOCTPAHCTBEHHOTO CTPOCHUS COMPSIKEHHBIX ajKka- AueHoB. OOmas Gopmyna
ankaaueHoB. HoMeHknaTypa u u3oMepus ankagueHoB. Du3nueckue CBOWCTBA alKaJIUEHOB. XHWMHUUYECKUE
CBOICTBa aJKaJMEHOB: pEaKUUW MPHUCOSAUHEHHUs (THAPUPOBAHUE, TaJOT€HUPOBAHHUE), TOPEHUS U
MOJTUMEPU3ALIHH.

AJNKUHBL. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHME MOJIEKYJbI alleTHiIeHa. [ OMOJIOrHYecKuil paa u
obmas ¢popmyna ankuHoB. Homenknarypa. M3omepusi: yriiepogHOTo CKejeTa, MOJOXKEHHsS KPaTHOM CBS3H,
MexKiIaccoBasi. Puzndeckue CBOMCTBA aIKMHOB. XMMHUECKHUE CBOWCTBA AJIKMHOB: PEaKLUU IPUCOEANHEHNS KaK
CHoco0 MOTyYeHHs TOJIMMEPOB M IPYTUX MOJE3HBIX MPOAYKTOB. Peakinu 3amenienus. ['opeHue aneTuineHa Kak
MCTOYHHK BBICOKOTEMIIEPATYPHOI'O INIAMEHU JIJIsl CBAPKH U PE3KU METAJUIOB

Apenbl. CoBpeMeHHBIE TPEACTaBICHUS 00 AIEKTPOHHOM M MPOCTPAHCTBEHHOM CTPOCHUH OEH307a.
W3omepus u HOMEHKIAaTypa romojoro Oenzona. O6mas ¢opmyna apeHoB. Ousnueckue cBoiicTBa OeH307Ia.
XuMHUyecKue CBONCTBa O€H30J1a: PeakLUH IEKTPOPUIBHOTO 3aMeIleH sl (HUTPOBAaHUE, TaIOT€HUPOBAHNE) KaK
Ccroco®  TMOoJIyueHUs XMMHYECKUX CPEACTB  3alllUThl  PAaCTeHUH; TNpucCOenuHEHHs (THIPUpOBAHHE,
raJJoreHUpOBaHMUE) KaK J0Ka3aTeJIbCTBO HENpelesIbHOro XapakTepa Oenszosa. Peakuus roperus. OcobeHHOCTH
XUMHUYECKHUX CBOMCTB TOJyosia. B3anMHoe BiHsiHEE aTOMOB B MOJIEKyJie ToiyoJia. OpHeHTaIMOHHBIE Y PEKTHI
3aMeCTUTENEN
3.3. XumHYecKoe CBOMCTBA M CHOCOOBI IMOJYy4YeHHS CHHMPTOB, (PeH0/I0B, KapOOHMJIBHBIX M
Kap0OKCHJIbHBIX COeIMHEHMH.

Cruprel. Knaccudukanus, HoMeHKIaTypa ciupToB. [ oMonoruueckuii psa u oomas GopmMysa mpeaeabHbIX
OJIHOATOMHBIX crUPTOB. M30Mepus. Puznyeckue CBOMCTBA MpeAeIbHbIX OJHOATOMHBIX CIMPTOB. BogopoaHas
CBSI3b MEXIy MOJIEKyJaMH M €€ BIUSHME Ha (U3UYECKHUE CBOWCTBA CIUPTOB. XHUMHUYECKHE CBOMCTBA:
B3aMMOJIEMCTBHE C HATPUEM KaK CIIOCOO YCTAHOBJIEHHS HAJTMUUS THJIPOKCOIPYIIIbI, C FAJIOT€HOBOJOPOIaMU KaK
Croco0 TMOy4eHHUs] PaCTBOPUTENCH, BHYTPH- U MEXKMOJEKYJISIpHAsl eruaparanvs. Peakuus ropeHus: CliupThI
Kak TOIUIMBO. PU3MOIOrHYEecKoe JIeiicTBUE METaHoJIa M 3TaHOJIa Ha OPraHU3M YelIOBeKa. DTWICHITIMKOIb U
TJIALEPHUH KaK MPEACTaBUTENH MPEIETbHBIX MHOTOATOMHBIX CIIUPTOB.

®enon. Ctpoenne Monekynbl ¢eHona. BzaumHoe BiausHHE aTOMOB B MoJsieKyne (enona. Ouzndeckue
cBoiicTBa (peHosa. XuMuueckne CBOMCTBA (peakiuy ¢ HaTpUEeM, THAPOKCUIOM HATPHsI, OpOMOM).

Anbneruabl U keroHsl. Knaccudukanms anpaeruoB U keToHoB. CTpoeHHe MpeesibHbIX ajlbAErHI0B.
DJEKTPOHHOE U POCTPAHCTBEHHOE CTPOCHUE KapOOHMIIbHOM Tpymniibl. ['oMonornyeckuii psj, odmas popmyna,
HOMEHKJIaTypa MU M30MEpHUsl MpEeAeSbHBIX ajbAerunoB. Pu3nyeckue CBOMCTBA MpPEAETbHBIX allbJIErHJI0B.
XUMUYECKHE CBOMCTBA MpEAENbHBIX ajbJAETHI0B: TUAPUPOBaHUE. TOKCHMYHOCTh albAETUAOB. ALIETOH Kak
npeCcTaBUTENb KETOHOB. CTpoeHHe MOJIEKYIbI alleToHa. OCOOEHHOCTH PEaKIMU OKUCIICHUS alleTOHA.

KapOonossie kucnotsl. Knaccudukanus 1 HOMEHKIaTypa KapOOHOBBIX KHCIOT. CTpoeHue MpenenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT. DJIEKTPOHHOE W MPOCTPAHCTBEHHOE CTPOCHHE KApOOKCHIBLHOW TPYTIIIHI.
['omomorndeckuii psg u obmas ¢hopMysia TPeaeTbHBIX OJTHOOCHOBHBIX KapOOHOBBIX KHCIOT. Dusmueckne
CBOMCTBA TMpPEAETbHBIX OJHOOCHOBHBIX KAapOOHOBBIX KHCJIOT. XHMHYECKHE CBOWCTBAa TMPEIETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT (PEaKIIMK C METaJUIaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMHU U COJISIMH)
KaK MOJATBEP)KJIEHUE CXOACTBA C HEOPraHMYECKUMHU KHUCIOTaMH. Peakius stepudukanuu u e€ oOpaTUMOCTb.
Bnusinue 3amectureneil B yriieBOAOPOIHOM pajuKaie Ha CUTy KapOOHOBBIX KHCIOT. OCOOEHHOCTH XMMHUYECKUX
CBOMCTB MypaBbMHOM KUCIOTHL. BaxkHelune nmpeacTaBUTEeNu KapOOHOBBIX KHCIOT: MypaBbUHAas, YKCyCHas U
Oen3oiiHas. Beiciiue npeaenbHble U HENpeAeIbHbIe KaPOOHOBBIE KHUCIOTHI.

CtpoeHue 1 HOMEHKJIaTypa CI0KHbBIX 3(upoB. CrocoObl MOTYyYEHHS! CIOKHBIX 3(PUPOB.

3.4. XumMHnueckKoe CBOMCTBA U CIOCOOBI MOJTyYeHHSI AMMHOB, AMUHOKHCJIOT, ENTHAO0B.

Awmunbl. IlepBuuHble, BTOpUYHBIE, TpeTHYHble aMmuHbl. Kiaccudukamus amMHMHOB MO THUIY YyIje-
BOJIOPOJHOTO pajuKajga U YHUCIAYy aMUHOTPYNI B MOJIEKyJe. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
npeJeabHbIX aMUHOB. DHU3MUECKHe CBOMCTBA aMUHOB. AMUHBI KaK OpraHMYECKUE OCHOBAHMSI: PEaKIuK ¢ BOJIOM,
kuciaotaMu. Peakiusi ropeHus. AHWIMH Kak MpeJICTaBUTENb apoMaTHYecKuX aMuHOB. CTpoeHHE aHWIMHA.



[Ipuuunnel ocnabaeHusi OCHOBHBIX CBOMCTB aHMJIMHA B CPAaBHEHHM C aMUHAMM MPEACILHOTO psijia. XUMHUUECKHe
CBOMCTBa aHWJIMHA: B3aUMOJICHCTBUE C KHUCIOTaMH, OpoMHOW BOAOHM, okucieHue. [lonmydyeHue amMUHOB
QIKWIMNPOBAHUEM aMMHaka M BOCCTAaHOBJICHHEM HUTPONPOM3BOAHBIX YIIEBOAOPOAOB. Peaknus 3uHuHA.
AMuHOKuCIOTH 1 Oeku. CoctaB M HOMeHKIIaTypa. CTpoeHue aMuHOKHUCIIOT. ['oMoornyeckuit psii npeaenbHbIX
aMHUHOKHCIIOT. M30Mepusi mpelnenbHbIX aMHHOKHCIOT. dusmyeckue cBOHCTBa NpPENEIbHBIX aMUHOKHUCIOT.
AMUHOKHCIIOTHI KakK am¢oTepHble opraHuueckue coefaunenus. Cunre3 nentuaoB. [lentuanas cBsize. buo-
JOTHYecKoe 3HaueHHe aMMHOKHUCIOT. O0IacTH MPUMEHEHNsI aMHUHOKHCIIOT.

3.5. buosloruYecKH BasKHbI€ BeleCTBAa: KUPbI, 0€JKH, YrieBoAbl (MOHOCAXAPUbI, AHUCAXAPHUIbI,
MOJIMCAXAPH/AbI).

Kupbl kak cinoxHble 3(QUPBI TIUIEpPUHA U BBICIIUX KapOOHOBBIX KUCIIOT. PacTuTenbHble U KUBOTHBIC
JKUPHI, UX cocTaB. usznueckre CBOMCTBA KUPOB. XUMHUUECKHUE CBOMCTBA KUPOB: THAPU POBAHUE, OKUCIIECHUE.
IM'unponus, uau OMBUICHHE XHUPOB, KaK CIOCOO MPOMBIIUICHHOTO MOJYYEHHs COJIed BBICHIMX KapOOHOBBIX
kucioT. [Ipumenenue xupoB. MblTa Kak COJH BBICIIAX KapOOHOBBIX KHCIOT. MOIOIIHE CBOHCTBA MBLIA.

VYrnesoapl. Kiaccudpukanus yriieBogoB. dusnueckune CBOMCTBA W HAXOXKICHHE YIIICBOIOB B MPHPOJIC.

I'mroko03a KaK anbaeru10CnupT. XMMUYECKHE CBOMCTBA IIFOKO3bI: allMIIMPOBAHUE, AIKMIIUPOBAHUE, CIIMPTOBOE U
MOJIOYHOKHUCIIOe OposkeHue. [Tomyuenune rimroko3sl. @pykTo3a Kak H30Mep TIIIOKO3bl. Prbo3a u ne3okcuproo3a.
Baxneiimme maucaxapuasl (caxaposa, JIaKTO3a, MaJbTo3a), UX CTpOeHUE W (u3mveckue cBoicTBa. ['maponm3
caxapo3sbl, JJaKTO3bI, MAJIbTO3bl. Kpaxman u 1eirono3a Kak OMoJ0rHi4eckre moJimMepsl. XMMHUECKHEe CBOMCTBA
Kpaxmaina (THIPOJN3, KaueCTBEHHAs peaklus ¢ HOJOM Ha Kpaxmaa U e€ NMpUMEHEHHEe il OOHapyKeHHUs
Kpaxmaja B TPOAYKTaxX MUTaHMS). XUMHUYECKHE CBOMCTBA LIEJUIIOJIO3BI: THIPOJIN3, 00pa30BaHUE CIIOKHBIX
a¢upos. [Ipumenenne u Ouosoruyeckasi poib yriaeBoaoB. OKHCIEHHE YIIEBOIOB - HCTOYHUK YHEPTHH KHUBBIX
OpTaHM3MOB.
benku kak npupogubie 6mononumepbl. CoctaB U cTpoeHue 0eakoB. OCHOBHBIE aMHUHOKHCIIOTHI, 00pa3yromue
Ocnku. XMMHYECKHE CBOMCTBA OCJIKOB: THIPOJIH3, ACHATYpAIs, KaueCTBEHHbBIE (I[BETHBIC) PEaKIIMU Ha OCIKH.
[IpeBpamenuss OenKOB MUIM B opraHu3zMe. buonormueckne (GyHKIuU OeykoB. J[OCTHXKEHHS B H3YYCHHH
CTPOCHHMSI M CHHTE3a OCJIKOB.
A3oTcofiepKaiiie TETePOIMKINYEeCKHuE coequHeHus. [luppon W NHPUAWH: DIEKTPOHHOE CTPOCHHE,
apOMaTHYECKUIl XapakTep, pa3iuiue B MPOSBICHUH OCHOBHBIX CBOMCTB. HyKJ€HMHOBBIE KHUCIOTHI: COCTaB U
ctpoenue. Ctpoenune HykieoTu10B. CoctaB HykienHoBbix kucioT (JJHK, PHK). Ponb HykI€MHOBBIX KHCIIOT B
KU3BHCACATCIIbHOCTH OPTaHU3MOB.

Pa3znea 4. Meroapl IO3HAHUSA B XUMHH. XUMHA H KH3Hb
OKCIIepUMEHTAIbHBIE OCHOBBI XUMHH. IIpaBuia pabGotel B Jabopatopuu. JlaGopaTopHas mocyna |
obopynoBanue. IlpaBuna Ge3zomacHoCTH Tpu paboTe C €AKUMH, TOPIOYMMH M TOKCHYHBIMU BEIECTBAMH,
cpencTBaMu OBITOBOM XUMUH.
HaquLIe METOAbI ITIO3HAHUA B XUMHUH. XI/IMI/ILIGCKI/Iﬁ aHaJIn3, CUHTEC3, MO,ZICJII/IpOBaHI/IC XUMHYCCKHUX HpOHCCCOB nu
HBHCHI/Iﬁ KaK MCTOJIbI Haquoro IIO3HAHMUA. MaTeMaTI/ILIeCKOC MOI[eHI/IpOBaHI/IC HpOCTpaHCTBeHHOFO CTpOCHI/IH
MOHCKYJ'I OpI‘aHI/I‘IeCKI/IX BCIICCTB. COBpCMCHHBIC (1)I/I3I/IKO-XI/IMI/I‘IGCKI/IC METOObI YCTaHOBJICHI/IH cocrtaBa Hu
CTPYKTYPBI BEIIIECTB.
HucnepcHble cuctembl. Koumonaneie cucteMbl. MictuaHbIe pacTBOphl. OnpeiescHre XapakTepa Cpelibl BOIHBIX
pPacTBOPOB BelIecTB. IHIUKATOPBI.
WNnentudukanyss HEOPraHWMYECKUX BEHISCTB M HMOHOB. KauecTBeHHBIC peaklMd Ha HWOHBI B pacTBOpax.
Pacnio3naBanve kaTuOHOB HaTpus W Kanusi. KauecTBeHHas peakius Ha kapOoHaT-uoH. KauecTBeHHAs peakiust
Ha MOH amMoHus. KauecTBeHHbIe peakiuy Ha cynbdua-, CyabQuT- u cyabdar- HoHbl. KauecTBEHHBIE peakiiu
Ha raJIOTCHU - NOHBI.
HanoctpykTypbl. MUpOBBIE TOCTIKEHUS B 00JIACTH CO3/ITaHUS HAHOMATEPHAIIOB.

Kanenaapusiii njan

Tema Henens
Ne
/T
1 | Atom. CTpoeHue siiep 1 3JIEKTPOHHBIX 000JI0YEK aTOMOB. DJIEKTPOHHBIE KOH(DUTYpalluu 1
U DJIEKTPOHHBIE POPMYJIbl. XUMUUECKHH 31eMeHT. [IpocThie u cllo)KHbIE BElIeCTBa.
[leproanyeckuii 3aK0H U NEPUOANYECKAs CUCTEMA XUMUYECKUX 2JIEMEHTOB. CBS3b




CBOWCTB AJIEMEHTOB M UX COCITMHEHUN C MOJ0KEHUEM DJIEMEHTA B IEPUOINYECKOMN
CHUCTEME.

Tunbel XUMUYECKHUX CBSI3€i: KOBAJICHTHAs (IIOJISIPHASI U HETIOJISIpHAs ), MOHHAs,
MeTaJlJIn4ecKasi, BOAOpOoIHas (MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYIISIpHAs); G- U T-
cBs3u. MexaHn3mbl 00pa30BaHMs KOBAJIGHTHOW CBS3U. BaJIGHTHOCTH U CTETICHD
okucnenus. ['mébpunuzanus. [IpocTpancTBeHHOE CTPOEHUE MOJIEKYJ U HOHOB.

OcCHOBHBbIE MOHATHUS U 3aKOHBI XUMHH. 3aKOHBI COXPaHEHUS MacChl U COCTaBa.
OTHOCHTENBbHBIE ATOMHBIE U MOJIEKYJIApPHBIE Macchl. MoJIb, MOJISIpPHAs Macca. 3aKOH
ABOrazipo u cnencTBUS U3 HEr0. MoJIIpHBIH 00beM ra3za, HOpMaJIbHbIE YCIOBHSI.
AGCoIt0THAs M OTHOCHUTENbHAS IUNIOTHOCTD ra3a. CpeqHss MOJIIpHasi Macca ra3oBoi
CMECH.

PactBopsl, kinaccudukanus pactBopoB. CriocoObl BRIpaXKEHUS COCTaBa pacTBOpa
(MaccoBasi 10JIs1 ¥ MOJISIpHAsi KOHIIEHTpa1us ). PacTBOpuMOCTh, 3aBUCUMOCTh
PacTBOPUMOCTH BEIIECTB OT MX IMPUPOJIbI, TeMIEpaTypsl U AaBieHusd. KoadbunueHt
PacTBOPUMOCTH.

CKOpOCTh XMMHUYECKOH peakliMU. |'OMOreHHbIE ¥ T€TEPOreHHbIE PEAKIIMUA. 3aBUCUMOCTh
CKOPOCTH peakLUu OT IPUPO/Ibl pEarupyoIlrX BEIIECTB, KOHIEHTPALH, JaBICHUS U
IUTOINAM IPaHULbI paszena ga3. Xumuueckoe paBHoBecHe. CMeleHue MOI0KEHHs
XUMHUYECKOT0 paBHOBecus, puHuui Jle [latense.

DnexTponauTuyeckas auccoruainus. CuibHbIe U caadbie 3JeKTPOoauThl. CTeneHb
nuccouranuu. NoHHbIE ypaBHEHUS pEAKIMA. Y CIIOBUS TPOTEKAHUS PEAKIUI B
pacTBOpax 3IEKTPOJIUTOB. [ 'uaponus comnen.

Knaccudukanusa xumuueckux peakuuid. TemnoBsie 3 (HeKTbl XUMUYECKUX PEaKIUii.
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH. DJIEKTPOJIN3 PACIIIABOB M PaCTBOPOB
JNEKTPONIUTOB. [Iponecchl, MpOoUCXoadIe Ha KaToAe U aHOJE.

O6mas xapakrepucTuka MetasmioB. [llenodnbsie MeTamibl (HaTpHii, Kanuit). DIeMeHThI

1A rpynnsl: 6epuiinii, MarHui, MeI0YHO3EMEeNIbHbIE METaJIbl (KaJabluil). ATIOMUHUI.

MeTtoasl MOJIYYCHHUA U XUMHYCCKUC CBOICTBA.

Mertaiabl TOOOYHBIX MOArPYHH (LHUHK, MEJb, XPOM, JKE€JI€30), UX OKCUJbI U THUIPOKCH/IBI.

Metoasl MOJIYYCHHUA U XUMHYCCKUC CBOICTBA.

10

Hemerannsl. Bogopoa. 'anorensl, ux o0miast xapaktepucTtuka. Xiop. Metozsl
MIOJIyYEHUSI U XUMHUUYECKUE CBOWCTBA.

10

11

O6mas xapakrepuctuka 3iuemeHToB VIA rpymnmnel. Kucnopon. Cepa u ee coetuHeHMs!.
MeTobl osTydeHHs 1 XUMHUYECKHUEe CBOMCTBA.

11

12

O6mas xapakrepuctuka 3aemMeHToB VA rpymnmnsl. @ocdop u ero coeinHeHus. A3oT.
Oxcunppl a30Ta, a30THAS KUCI0TA. METoIbI MOTYyYeHHs] U XMMUYECKHUE CBOICTBA.

12

13

OOmas xapakrepucTrka 31neMeHToB VA rpynmsl. Yriaepos, KpeMHHM U MX COEAUHEHMUS.

MeTo/1bl TOTyYEHHS U XUMHAYECKHE CBOMCTBA.

13




14

Teopust XUMHUYECKOTO CTPOEHUSI OpraHuyYecKux coennHeHnit A. M. bytiieposa.
N3omepus. DneKkTpoHHAs IPUPOIa XUMHUYECKUX CBSI3€M B MOJIEKYJIaX OPraHUYECKHUX
coequHenunil. U3omepusi. OCHOBHBIE KJIACChl OPraHUUECKUX COSAMHEHUNH. OCHOBBI
HOMEHKJIATYPbl OPraHUYECKUX COCINHEHUM.

14

15

['omonornueckuii psi aKaHOB, MX JIEKTPOHHOE CTPOCHHE, H30MEPHUsI, HOMEHKIIATypa.
CriocoOblI MOJTy4eHHUs ATKaHOB, UX (PU3NYECKUE U XUMHUYECKHE CBOMCTBA. L{uKiioankaHbl.
DIEKTPOHHOE CTPOCHUE ITUKIIOAIKAHOB, HOMEHKJIATYPa, METOIbI OJyUYEHHUS U
XUMHUYECKHNE CBOMCTBA.

15

16

AnkeHbl. AnkaaueHsl. DJIIEKTPOHHOE CTPOEHUE, HOMEHKIIATypa, METObI IIOIY4YEHUS U
XMMHUYECKHUE CBOICTBA. AJIKUHBI, X 3JIEKTPOHHOE CTPOECHUE, HOMEHKJIATypa, METO/IbI
MIOJTyYEHUs U XUMUYECKUE CBOMCTBA.

16

17

Apomarndeckue yrieBoaopoabl. DIEKTPOHHOE CTPOCHHUE MOJIEKYJIbI O€H30J1a.
[Tonmyyenue 6eH301a ¥ €ro TOMOJIOroB. XUMHUYECKHE CBOWCTBA apOMaTHUECKUX
yIJ1€BOAOPOAOB. B3auMHOe BiIMsiHUE aTOMOB B MOJIEKYJIE HAa IPUMEPE TOIYOIa.

17

18

DKcrnepuMeHTallbHbIe OCHOBBI XUMuU. [IpaBuna pabotsl B m1aboparopun. be3omnacHoctsb
pu paboTe ¢ eKUMHU, TOPIOYMMHU U TOKCHYHBIMH BEIICCTBAMH, CPEIICTBAMU OBITOBON
XUMHH.

Hayunble MeTobI HcCTIeIOBaHUS XMMHUECKHUX BEIIECTB U MpeBpalieHuii. MeTo bl
pa3aesneHuss CMECEN U OUMCTKH BEILECTB.

18

19

Cnuptsl. Knaccuduxanms, usomepusi, HOMEHKJIATypa, METO/IbI TOJIY4eHUS U
XHUMHAYECKHE CBoWcTBA. DEHOIM, AIIEKTPOHHOE CTPOEHUE MOJIEKYIIBI (heHoma. CriocoOb
noJiyueHusi, Gu3NYecKrue 1 XuMU4Yeckre cBOMCTBa. B3anMHoe BiMsHUE aTOMOB B
MoJiekyse (penona. AabaAeruapl. IEKTPOHHOE CTPOCHUE KapOOHWILHOW TPYIIIHL.
W3oMepust 1 HOMEHKIATypa, METO/bI ITOJIy4YE€HUsI U XUMHUYECKUE cBoMcTBa. [ToHsTHE O
KETOHAaX.

18

20

KapOoHoBBIE KHCTOTHI. DIEKTPOHHOE CTPOSHHE KapOOKCHIIBbHOM rpynmbl. M3omepus u
HOMEHKJIATypa OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. METO/IbI MMOTYICHUS U XUMHUYECKUE
CBOMCTBA, 3aBUCUMOCTH CHJIbI KAPOOHOBBIX KUCIIOT OT CTPOEHUSI OPTaHUYECKOTO
panukana. CrnoxxHble 3UpPBI, UX CTpOEHUE U HOMEHKJIaTypa. [lomydenne coxHbIX

3¢ uUpoB, uX (PpU3NUEeCKre U XUMUUYECKHE CBOMCTBA. JKUPBI Kak MpeACTaBUTEIHN CIOKHBIX

3(upoB.

19

21

AMUHBI, UX KJIaccu(UKAINS, FIEKTPOHHOE CTPOCHHE, U30MEPHUS, HOMEHKIIATypa.
[Tonyyenne aMUHOB, UX XUMHUUYECKHE CBOMCTBA. AHWINH. [IposiBIeHrne B3auMHOTO
BJIMSHUS aTOMOB B MOJIEKYJI€ aHWJIMHA. AMUHBI KaK OPraHM4e€CKHUE OCHOBAHUSI.

20

22

VYrneBoasl. Knaccudukanus yrneBogoB. MoHocaxapu sl (I1r0ko3a, ppykTosa, pudbosa u
ne3okcuprbo3a), ux crpoenue. Lluknnueckue GopMel MOHOCaxapua0B. XUMUYECKHE
cBoricTBa. Caxapo3sa. [lomucaxapuapl (Kpaxmai u 1emuionosa). Ux ctpoenue u
XUMUYECKHE CBOUCTBA.

21

23

AMUHOKHUCIIOTHL, UX KJIacCUpUKaLKs, U30MepUsl U HOMEHKJIaTypa. o-AMUHOKHUCIIOTHI,
BXO/ISIIIME B COCTAaB OEIKOB. XUMHUECKUE CBOMCTBA O.-aMUHOKHCIOT. [lenTuapl.
[lepBuuHas, BTopu4Hasi U TpETUYHAS CTPYKTYpHI OenkoB. CBONCTBA OEIKOB.

22

24

A3OTCO,Z[Cp)KaH_II/IC reTCPOUUKIINICCKHUE COCIUHCHUA. HI/IpI/I,Z[I/IH, nuppoJI, MIMpUMHUINH,
IIypHH. A3zoTHucThIC OCHOBAHUS, BXOJAAIIHUE B COCTAaB HYKJICUHOBBIX KHUCJIOT (ypam/m,

23




TUMUH, IUTO3UH, aJIcHUH, ryaHuH). Hykieo3uasl u Hykineotuasl. CTpoeHue
HYKJICUHOBBIX KHCJIOT.

Hroro 23

3.0PMbI ATTECTAIIMU U OHEHOYHBIE MATEPUAJIbBI

3.1. ®opMBbI KOHTPOJISA

Peanm3zanus qaHHOM pOrpaMMbl MPeIyCMaTpUBAET TEKYIIUN U UTOTOBBIM KOHTPOJIb. Tekyuii
KOHTPOJIb — OLIEHKA YPOBHS M Ka4yeCTBAa OCBOCHHUS TEM MTPOIPaAaMMBbI U TMYHOCTHBIX KaYeCTB 00 yUYarOIIUXCS.
Texyuuit KOHTPOJIb IPOBOAUTCS B (popme TecTa.

OneHka KauecTBa OCBOEHHUS MaTepuaia IPOBOAUTCS B XOJE€ HTOTOBOTO KOHTPOJs B (opme
KOHTPOJIbHOM paboTHI.

4. OPTAHUBAIIMOHHO-IIEJATOI'MYECKHUE YCJIOBUSA PEAJIM3ALIUN
INPOT'PAMMBI

4.1. YueOHO-MeTOANYECKOE ODecTeyeHne MPOrpaMmMbl

B xome oOpazoBatenbHOrO mporecca NPUMEHSIOTCS TPYNIOBBIE W WHAMBHIyalbHBIE (OPMBI
JesTeNlbHOCTH oOywatomuxcsa. [Ipu ocBoeHMM mnporpammbl, mpodeccuoHanu3anus OO0YyJaroIuxcs |
dbopMHpOBaHNE HAYYHOTO MBINIJICHUS, TPOUCXOAUT BO B3aWMOCBSI3U  CIEAYIOIIMX METOAOB OOYYEHHS:
HaTJISAHO-TIPAKTHYECKOT 0, YAaCTHYHO-TIOMCKOBOTO.

I/ICHOJII)SYIOTCFI Pa3IMYHbIC HAarJIs1AHbIC mocooust u ZII/II[aKTI/I‘-ICCKI/Iﬁ Marcepuaji, a TaKKe,
Mpe3eHTaluU, pa3padoTaHHbIe MIPENoaBaTeNIIMU Kypca.

BocnuratenpHpld Tpomecc B paMKax pealM3alud  JAONOJHHUTENBHOW 0011e00pa3oBaTenbHOM
oOmiepa3BuBaloONIeil mporpaMmMbl OOECieUnBaeTCs Ha KaKJIOM 3aHATUU B BUAE Oecell W HampaBlieH Ha
pelIeHre CIEeNYIOINX 3a1au:

- opmupoBanue 00IECTBEHHONW aKTUBHOCTH JIMYHOCTH, TPAXKIAHCKOM MTO3UIIHH.

- KYJbTYpPBI OOIICHHS U OBECHUS B COIIYME,

- OPUEHTUPOBaHKE O0YUAIOLIMXCSl HAa BEJCHHUE 3/10pOBOT0 00pa3a KU3HU U OTBETCTBEHHO OTHOCUTCS K
CBOEMY 3710POBBIO;

-BOCIIUTATh OTBETCTBEHHOCTh M IUCIUILUTHHUPOBAHHOCTD.

Oco0oe 3HaueHme ynemnsercs: GOpMUPOBAHHUIO MO3UTHUBHBIX B3aUMOOTHOIIIEHUH BHYTPU JETCKO-B3POCIOTrO
KOJUJIEKTHBA.

4.2. MatepuaJbHO-TEXHHYECKHE YCIOBHS PeaiM3alui NPOrpaMMbl
Hanmuume aymutopuu, o0O0OpyIOBaHHOW MYJIbTUMEIUA MPOCKTOPOM. XHUMHUYEcKash Jaboparopus,
00opy0BaHHas JUIsl TPOBEACHUS 3aHATHIA MPAKTUKyMa MO XUMHUU.
Jliis mpoBeieHus y4eOHBIX 3aHATUH, IPEIYCMOTPEHHBIX paboyeil mporpaMMoi, UCTIOIb3YIOTCS TOMEIIEHUS
YHUBepcUTeTa, KOTOpBIE NMPEACTaBIAIOT COOON y4deOHbIe ayAUTOPUH, OCHAIIEHHbIE OOOPYIOBAHUEM HU
TEXHUYECKUMHU CpeACTBaMH oOOyueHusi (HOYTOYKH, CTallMOHApHbIE KOMIIBIOTEPHI, MYJIbTUMEAUMHBIN
IPOEKTOP, MPOEKLUMNOHHBIA SKpaH WM MHTEPAKTHBHAs JOCKA, TEJIEBU30p, KOH(epeHI-MUKPO(OH, OJIO0K
yIpaBIeHUS 000PYIOBAaHUEM).
VYHuBepcUTeT obecredeH HeOOXOIUMBIM KOMIUIEKTOM JIMIIEH3MOHHOTO U CBOOOJHO PAaCHpOCTPaHSIEMOTro
IporpaMMHOro obecriedeHust (CocTaB oOIpenesseTcss B paboyeil mporpaMMe JUCHUIUIMHBI U TOJJIEKUT
OOHOBJICHHIO TTPU HEOOXOAUMOCTH).
[IpoBoauTCsl O3HAKOMHTEIbHOE TOCEIIeHHEe Kadeap U My3eeB YHHBepcuTeTa AJisg OoJjiee HarJsIHOTO
npezcTaBieHus 00 00pazoBaTeILHOM MpOIIecce Ha IEPBOM-BTOPOM Kypcax By3a.



5. CHMCOK JIMTEPATYPbI

5.1. OcHOBHas JIUTEPATYPA:

1. Epemun B.B., Ky3pmenko H.E., Tepenun B.U., [lpoznos A.A., Jlyaun B.B.Xumus. 10 kiacc.
VYriyonennsli ypoBeHb. YueOHuk. Beprukans. ®I'OC — M.: Jlpoda, 2018

2. Epemun B.B., Ky3pmenko H.E., [lpoznos A.A., Jlynun B.B. Xumus. 11 kiacc. YriryOneHHbIH ypOBEHb.
VYueonuk. Beptukans. ®I'OC — M.: JIpoda, 2018

5.2. JlonoysHUTEbHAS IUTEpaTypa:
1. lepsiouna, H.E. Beenenue B xumuto: yueonuk-rerpans / lepsiouna H. E. - MockBa: Y Hukurckux

Bopot, 2010. - 84 c. : wi., Tabi.; 30 cMm.;

2. Ky3pmenko H.E., Epemun B.B., [TonikoB B.A. Xumus 1151 IKOJIBHUKOB CTAPIIUMX KJIACCOB U
nocrynaromux B BY3s1 - M.: u3n-Bo: MockoBckuii rocy1apcTBEHHbIN YHUBEPCUTET MeHU M.B.
Jlomonocosa (MI'Y) -2018

3. Ky3pmenko Hukomnaii EropoBuy, Epemun Bagum Bnagumuposuy, [Tonkos Bnagumup AHapeeBuy.
Havana xumuu. s nocrynaromux B By3sl— M.: u3a-so: bunom. Jlaboparopus 3HaHui

4. Hopomuckuit .., Hopomuuckas H.C. Tumnbsl XUMHYECKUX 3a/1a4 U CIIOCOOBI MX perieHus. 8-11
Kjaccel — M.: u3a-Bo Pycckoe cioBo, 2014

5.3. DACKTPOHHBIC PECYPCHI:

1. http://school-collection.edu.ru/Equnas ko/utekusi iuGpoBbIX 00pa3oBaTeIbLHBIX PECYPCOB

2. http://fcior.edu.ru/catalog/meta/3/mc/discipline%2000/mi/18/p/page.htmidenepanbHblii  HeHTP
uHGopMannoHHO0-00pa3oBaTebHbIX pecypcoB (PLIUOP)

3. http://college.ru/himiya/ OTKPBITHII KOJLIETK: XHMHA

4. http://school-sector.relarn.ru/nsm/Xumus 175 Bcex: HILTIOCTPHPOBAHHBIE MATEPHAJIBI 110 00IIIEi,
OpPraHu4ecKoil U HEOPraHMYeCKO XMMHUM

http://my.mail.ru/community/chem-textbook/Y4eonnk xumun

6 http://chemistry.narod.ru/Mup xumuu

7. http://uchebnik-tetrad.com/On:aiin y4eOHUKH U TeTpaan

8 https://chem-ege.sdamgia.ru/Pemry EI'J

o



https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cb%f3%ed%e8%ed%20%c2%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cb%f3%ed%e8%ed%20%c2%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c5%f0%e5%ec%e8%ed%20%c2%2e%c2%2e&t=12&next=1
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
http://college.ru/himiya/
http://school-sector.relarn.ru/nsm/
http://my.mail.ru/community/chem-textbook/
http://chemistry.narod.ru/
http://uchebnik-tetrad.com/
https://chem-ege.sdamgia.ru/
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