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PabGouyas nporpamma
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PABOYAS NTPOI'PAMMA 110 YYEBHOMY NNPEJIMETY
«XHUMUSA»

HHOACHUTEJBHAA 3AIIMCKA

PaGouas mporpamMMa mo XuMuu opueHTHpoBaHa Ha yuamuxcs 10 - 11 knaccoB u pazpaboTtaHa Ha
OCHOBE CJIEYIOIIUX TOKYMEHTOB:

1. ®enepanbHblii TOCYIaPCTBEHHBIN 00pa30BaTeNbHbIN CTaHIApT CperHero oluiero oOpa3oBaHMs,
YTBEP)KICHHBII TpuKa3oM MunuctepcTBa oOpazoBaHust M Hayku Poccuiickoit ®dexepammu 0T
17.05.2012 1. Ne 413 (c u3MeHEHUSIMH U AOTIOTHEHUSAMHU OT 29 nekabps 2014 r., 31 aexabps 2015 r.,
29 utons 2017 r., 24 cenrsdps, 11 nexadps 2020 r., 12 aBrycra 2022 r Ne 732).

2. OcHoBHas o0pa3oBareabHas porpamma cpeanero oodmiero oopazoanuss MbOY COIL Ne 26.

3. IIporpammsl mo xumuu uist 8 — 11 kiaccos obmieo0pazoBarenbHbIx yupexaenuit. [loa. pea. H.E.
KysnernoBoii. — M.: Benrana-I'pad, 2019.

4. Tlomoxxenne o pabouel MporpaMMe MYHHUIMIIAIBHOTO OIOHKETHOTO 0011e00pa30BaTeIbHOIO
yUpexJIeHus cpeaHeil 001eoopazoBaTebHON MKOIbI Ne 26.

Lenvro peanuzaii OCHOBHOM 00Opa30BaTeNbHON MPOrpaMMbl CPEIHEr0 OO0IIero oOpa3oBaHUS
o yueOHOMY TpeameTy «XUMHS» SBISETCS YCBOGHUE COJEp)KaHUS NpeaMeTa U JTOCTHXKEHUE
0o0yyarolUMuUCs TUIAHUPYEMBIX pE3Yy/lbTaTOB B coOTBeTCTBUU C TpeboBaHusiMu OI'OC cpennero
o0miero oOpa3oBaHHsl M OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBI CPETHEro oOIIero oOpa3oBaHM
MBOY COIII Ne 26.
3adauu kypca xumuu:

* (¢opMupoBaHHE Yy OOYYArOMIMXCsS 3HAHUH OCHOB HAayKH — BAKHEUITUX (AKTOB, MOHITHMA,
3aKOHOB U TEOPH, XUMHUYECKOTO SI3bIKa, JIOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa;

* pa3BUTHE YMEHUI HAOJIONaTh U OOBSCHATH XUMUUICCKUE SIBIICHUS, IIPOUCXOIAIINE B IPUPOJIE,
B J1a00OpaTopuu, Ha MMPOU3BOJICTBE U B IIOBCEIHEBHOM KU3HU;

* popmMupoBaHue yMeHUN paboTaTh C BEIIECTBAMH, BBHITIONHATH HECIOKHBIE XUMUYECKUE OTBITHI,
coOmolaTh TpaBWjIa TEXHUKH OE30MaCHOCTH, TPaMOTHO MPUMEHATh XHUMHUYECKHWE 3HAHHUS B
OOIIEHUH C IPUPOJIOI U B TOBCETHEBHOMN KHU3HU;

* pacKpbhITHE POJM XHMHH B PEHICHUU TJIOOATBHBIX MPOOJIEM YeIOBEUECTBA: pallMOHATHLHOM
MPUPOIOTIONB30BAaHUH, OOOTAIlIEHUU MPUPOTHBIMU PECypcaMi, 3allUTe OKPYXKAroIIed cpelbl OT
3arpsi3HEHUS TPOMBIIIUICHHBIMA U OBITOBBIMU OTXOJIAMU;

* pa3BUTHE JIMYHOCTU OOy4aromuxcs, (GOpMHUPOBAaHHE y HUX T'YMAaHUCTUYECKUX OTHOIICHHNA U
9KOJIOTHYECKH 11€71€c000pa3HOro MOBeJACHUS B ObITY U TPYIOBOU JAESITEIbHOCTH.

Ilo yuebnomy npeomemy «Xumusy TpeOOBaHUS K MPEIMETHBIM pe3yJbTaTaM OCBOEHHUS 0a30BOTrO
Kypca XUMHH JTOJIKHBI OTPAXKATh:

1) chopmMupoBaHHOCTH TMPEACTABICHUI: O XMMHUYECKOW COCTaBISIONIEH €CTECTBEHHOHAYYHOM
KapTHUHBl MHpa, POJIM XUMHH B IMO3HAHUHM SIBJICHUM NPUPOIbI, B (OPMHUPOBAHUU MBILUICHUS H
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBbHOW TpPaMOTHOCTH, HEOOXOAMMON [Jis  pelleHHs
MPaKTUYECKUX 3a/lad M DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM Cpelie;

2) BHaJieHWE CUCTEMOM XMMHUYECKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIoIINe MOHSTUS
(XMMUYECKUI JJIEMEHT, aToM, DJIEKTpOHHas 000J0YKa atoma, s-, P-, O-3JIeKTpOHHBIE OpOWTAIH
aTOMOB, MOH, MOJIEKYJIA, BAIEGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTD, CTEIIEHb OKUCIIECHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHAsl Macca, MOJISIpHBI 00BbeM, YITIEpOAHBIH CKelleT, GyHKIMOHAJIbHAS TpyNIa,
pamuKal, U30MepHus, M30MEPBI, TOMOJIOTHYECKUN PsJl, TOMOJIOTH, YIJIE€BOLOPOABI, KHCIOPOA- H
a30Tco/epKalllue COeIMHEHHsI, OMOJIOTMYECKH aKTHBHBIE BellecTBa (YIJEBOJBI, >KUPbI, OEIKH),
MOHOMEp, TOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COEIMHEHUS, KPHUCTAJUIMYECKas
pelieTka, TUIBl  XHMHUYECKHMX  PEAKIUM  (OKUCINUTENbHO-BOCCTAHOBUTENBHBIE, JK30- H
SH/IOTEPMHUYECKUE, PEAKIMU HOHHOro OOMEHa), pacTBOp, AJIEKTPOJMUTHI, HEIIEKTPOJIUTHI,
JIEKTPOJIUTUYECKAs NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh XUMUUYECKOW PEaAKIUH,
XMMHUYECKOE PABHOBECHE), TECOPHMM M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOEHHSI OpPraHUYeCcKUX
BeniecTB A.M. bytnepoBa, Teopusl 3JIEKTPOJUTHUECKON JUCCOLMALUH, Tepuoandeckuil 3akon .M.
MeHneneeBa, 3aKOH COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH, CHUMBOJHMYECKUH A3BIK XHUMHUH,



q)aKTOJIOI‘I/I‘IeCKI/Ie CBCACHUS O CBOfICTBaX, COCTaBC, HOJIy‘-IeHI/II/I n 6€3OHaCHOM HCITIOJIb30BaAHUHN
BOXHCHIINX HEOPTAaHWYCCKUX W OPTaHWYCCKUX BEIICCTB B OBITY M MPAKTUYECCKOW JEATEIHbHOCTH
YEJI0BEKA;

3) chopMUPOBAaHHOCTb YMEHHH BBISBISATH XapaKTEpHbIE MPU3HAKKM M B3aUMOCBS3b HM3YUYEHHBIX
MOHSTUM, TMPUMEHATH COOTBETCTBYIOIIME TIOHSATUS TPU ONUCAHWU CTPOCHUS U  CBOICTB
HEOPraHMYECKUX M OPraHMYECKUX BEIIECTB M MX [MPEBPALEHUI; BBISABIATH B3aHMOCBA3b
XUMUYECKUX 3HAHUM C MOHATUSMH U MPEJCTABICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX MPEAMETOB;

4) chOopMUPOBAHHOCTh yMEHHN WCIOJH30BATh HAUMEHOBAHMS XHMHUYECKUX COCIUHEHUN
MEXIYHAPOJAHOTO COK3a TEOPETUYECKONM UM TMPUKIAJHOM XUMUU W TPUBHUAIBHBIE Ha3BaHUS
BOXHEHIIUX BeEHICCTB (ITUJICH, AllCTUJICH, TIUIepUH, (heHos, GopMmanbaerua, yKCycHas KHUCIOTa,
[JIMIWH, YrapHbIA ra3, YrJeKUCIbli ra3, aMMUaK, raleHas U3BeCTb, HeralueHasi U3BeCTb, IUThEeBas
colla M JPYruX), COCTaBIATH (HOPMYJIBI HEOPTaHUYECKUX M OPTraHUYECKHX BEIICCTB, YPaBHCHHUS
XUMHYECKHUX peaKlUid, OOBICHITh WX CMBICI; MOJATBEPKIaTh XapaKTepHble XMMHYECKHE CBOICTBA
BEILIECTB COOTBETCTBYIOIIUMH IKCIEPUMEHTAMH U 3aMUCAMH YPABHEHU XUMUYECKUX PEaKIUI;

5) C(i)OpMHpOBaHHOCTB YMCHI/Iﬁ YCTaHABJIMBATh NPUHAMJIC)KHOCThL H3YUYCHHBIX HCOPIraHUYCCKUX U
OpTraHU4YCCKUX BCHICCTB K OIIPCACICHHLIM KJlaCcCaM U I'pynIiiaM COGI[I/IHGHI/II;'I, XapaKTCPHU30BaTh HUX
COCTaB U BaKHEUIIINE CBOﬁCTBa; OonpeCaAcCiIATL BUAbI XHUMHUUYCCKUX CBs3eH (KOBaJ'IeHTHaH, HOHHaAas,
MCTAININYCCKas, BOZIOpOIIHaﬂ), TUIIBI KPUCTATINIMYCCKHUX PCHICTOK BCIICCTB, KJIaCCI/I(l)I/IIlI/IPOBaTI)
XUMHUYCCKHEC PCAKIINH;

6) BIaJeHWE OCHOBHBIMH METOJaMH HAYYHOT'O II03HAHUS BEUIECTB M XHUMUYECKUX SIBICHUN
(HabmoieHne, M3MEpPEHHe, SKCIIEPUMEHT, MOJICITUPOBAHUE);

7) chopMHpPOBAaHHOCTh YMEHHUN MPOBOIUTH PACUEThl MO XUMHUYECKUM (OpMyllaM M ypaBHEHUSIM
XUMUYECKUX PEaKIMil ¢ HCIOJIb30BaHUEM (PU3MUECKHX BEIMYMH, XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMUECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMalbHBIE YCIIOBHS) ra30B, KOJUYECTBA BEIIECTBA;
MCIIOJIH30BaTh CUCTEMHBIE XUMUYECKUE 3HAHUS U1l IPUHSTHS PEIICHUI B KOHKPETHBIX JKU3HEHHBIX
CUTYalUX, CBI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHHEM;

8) cpopMUPOBAaHHOCTb YMEHHI IUIAHUPOBATh W  BBIIOJIHATH XUMHUYECKHUH HKCHEPHUMEHT
(mpeBpallleHus] OPraHWYECKHUX BEIIEeCTB NpPU HArpeBaHMHM, IOJy4EHHE STHIIEHAa M HM3y4YeHHE €ro
CBOMCTB, KauyeCTBEHHbIE pEaKIMM Ha albJeTu/bl, Kpaxmall, YKCYCHYIO KHCIOTY; JEHATypalus
OEIKOB MNpPHM HArpeBaHUM, IIBETHbIE peakUUH OEIKOB; MPOBOJUTH PEAKIMHU HMOHHOTO OOMeHa,
OTIPEENATh CPEy BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMHU Ha CyJb(aT-, KapOoHAT- U XJIOPHUJ-
AQHUOHBI, Ha KaTMOH aMMOHMs; peEIlaTh AHKCIEPUMEHTaJbHBIE 3afaund 1o Temam "Metamisl" u
"Hemetannbl") B COOTBETCTBUM C NpaBWJIAMU TEXHUKM O€30MacCHOCTH NpH OOpalleHuu C
BEIIECTBAMM M JaOOpAaTOPHBIM OOOPYAOBAaHUEM; MPEACTABIATh PE3YIbTaThl XUMHUYECKOIO
JKCIIEPUMEHTA B (hOpME 3aIIUCH YPaBHEHUH COOTBETCTBYIOIIMX peakiuil U (pOpMyIHpOBaTh BBIBOJIbI
Ha OCHOBE 3TUX PE3YJIbTATOB;

9) chopMHpPOBAHHOCTH YMEHHs AHAIM3MPOBATH XUMHUUYECKYIO0 HMH(OpMAIHMIO, IOJydyaeMylo U3
Pa3HbIX HCTOYHUKOB (CpeCTB MaccoBoi nH(popMaluu, cetb IHTEpHET U Apyrue);

10) cdopmMupoBaHHOCTh YMEHUH COOTIOAATH MpaBUIIa YIKOJIOTUYECKH 11€71ecO00pa3HOro TOBEICHUS B
OBITY ¥ TPYZOBOMU JNESATEILHOCTH B IEJISX COXPAHEHHUS CBOETO 3/JI0POBBS M OKPYXKAIOIIEH MPUPOTHON
Cpenbl; YYMUTHIBATH OIMACHOCTh BO3JECUCTBUS Ha >KMBBIE OPraHU3MBbI OIPEJCICHHBIX BELIECTB,
MMOHUMAsI CMBICJT TTOKa3aTeNs MPEIeTbHOMN JOMYCTUMOMN KOHIIEHTPAIIHH;

11) st o6yyaromuxcs ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMH 370POBbsI: CPOPMHUPOBAHHOCTh YMEHHUS
IPUMEHSATH 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MMO3HAHMS BEIIECTB M XUMHUYECKUX SBICHUH.

B cucreme ectecTBeHHO-HAyYHOTO 00pa30BaHUs XUMUS KaK y4eOHBIN MpeaMeT 3aHUMAET BaXKHOE
MECTO B TIO3HAHWUHU 3aKOHOB MPHUPOIbI, (POPMHPOBAHMM HAYYHOH KApTHHBI MHpPA, XUMHYECKOM
rPaMOTHOCTH, HEOOXOAUMOM NJIsi TIOBCETHEBHOM >KM3HM, HABBIKOB 3J0POBOrO M 0€30IaCHOTO s
YyeloBeKa M OKpYKalomlel ero cpenbl o0pas3a >KM3HM, a TAaKKE B BOCHHUTAHUU HKOJIOTHYECKOM
KYJIbTYpbl, (POPMUPOBAHUM COOCTBEHHOW IMO3ULMHU IO OTHOLIEHUI0 K XMMHYECKOH uH(popMaiuwu,
M10JIy4a€MOM U3 pa3HbIX HCTOYHUKOB.



VY crenHocTy HU3YyUCHUSA y‘-IGGHOI‘O nmpeaMeTa CBiA3aHa C OBJIAJACHUCM OCHOBHBIMHU IIOHATHAMU
XUMHHW, HAYYHBIMH (aKTaMH, 3aKOHAMH, TCOPUSMH, NPUMEHEHHEM IOJYyYCHHBIX 3HAHWUU IIpH
pEIICHUN TPAKTHYECKUX 3a1a4.

B MBOY COII Ne 26 xumusi u3y4aercs Ha 6a30BOM ypOBHE.

W3yuenne xumun Ha 6a30BOM ypOBHE OPUEHTHPOBAHO HA oOecrieueHre 00eo0pa3oBaTeIbHON U
OOIIEKYIbTYPHON MOATOTOBKU BBIITYCKHUKOB.

Conepxanre 0a30BOrO Kypca IO3BOJISIET PACKPBITh BEAYNIME WUICH U OTACIbHBIC IOJIOXKCHUS,
BAXXHBIC B IMO3HABATCIIbBHOM W MHUPOBO33PCHUYCCKOM OTHOIICHHUU: 3aBUCUMOCTD CBOICTB BCIICCTB OT
coCcTaBa W CTPOEHUS; OOYCIOBICHHOCTh MPUMEHEHHS BEIIECTB WX CBOWCTBAMH; MaTEpUAIbHOE
CAWMHCTBO HCOPraHMYCCKUX MW OPraHMYCCKHUX BCHICCTB; BO3pacTaromias poJib XMMHH B CO3JaHUH
HOBBIX JICKAPCTB U MaT€PHAaJIOB, B 3KOHOMHUU CBIPhS, OXPaHE OKPYKAIOIICH CPEIbI.

W3yuenne XxuMum Ha yriyOJI€HHOM YPOBHE IpENOiaraeT MOJIHOE OCBOCHHE 0a30BOTO Kypca U
BKJTIOYAET PaCIIMPEHUE TPEAMETHBIX PE3yJIbTaTOB M COJIEPIKAHMsI, ODUCHTUPOBAHHOE HA MOATOTOBKY
K TOCIIeAYIOIIEeMY MpodecCHOHaTbHOMY 00pa30BaHUIO; Pa3BUTHE MHIUBUIYAIbHBIX CIIOCOOHOCTEH
oOyJaromuxcsi myreM 0oJjiee rIyOOKOro, 4eM 3TO MpelycMaTpuBaeTcss 0a30BBIM KYpPCOM, OCBOCHUS
OCHOB HAayK, CHCTEMAaTHUYECKUX 3HAHHI, yMEHUE MPHUMCHSThH IOJIyYCHHBIC 3HAHUS JUISI PELICHHS
IMMPAKTUYCCKUX H y‘-Ie6HO'I/ICCJI€[[OBaT€JIBCKI/IX 3aJa4d B I/I3M€H€HHOI7I, HCCTaHﬂapTHOﬁ CUTyalluu,
YMEHUE CHCTEMaTH3UpOBaThb M 0000IIaTh TOJY4YCHHbIC 3HaHWsA. l3yueHwe mpenMera Ha
yIiyOJICHHOM YpOBHE TO3BOJISIET c(opMuUpoBaTh Yy OOydYalOIIMXCS YMEHUE AaHAIMU3UPOBATH,
NPOTHO3UPOBATh M OLICHUBATh C TO3HMIIMU SKOJIOTUYECKOW OE30MaCHOCTH IMOCIEACTBUSL OBITOBOW U
HpOHSBOZICTBCHHOﬁ ACATCIIBHOCTH 4YCJIOBCKA, CBSI3aHHOU ¢ IMOJIy4CHHUEM, IPUMCHCHUCM U
nepepadoTKO BELIECTB.

WN3yuenne mnpeamera «XuMmus» B 4acTH (OPMUPOBAHMS Yy OOyYaroIIMXCS HAay4YHOTO
MHUPOBO33pEHUS, OCBOECHUS 00ILIEHAYYHBIX METO/0OB MO3HAHMSI, a TAK)KE IPAKTUUYECKOTO IPUMEHEHHUS
HAYYHBIX 3HAHUH OCHOBAaHO HAa MEXKIIPEIAMETHBIX CBS3SIX C MPEIMETaMU OOJIACTeH eCTECTBEHHBIX,
MAaTCMaTUYCCKUX U TYMAHUTAPHBIX HAYK.

[IpumepHass mporpamma ydeOHOTo MpeaMera «XUMHUS» COCTaBlieHa Ha OCHOBE MOJYIBHOTO
NPUHIAIA TIOCTPOCHUSI Y4eOHOTO MaTepualia, HE ONpeAessieT KOJMYECTBO YacOB Ha H3yUYCHHE
yueOHOro MpeAMeTa M KJacChl, B KOTOPBIX MPEAMET MOXKET u3ydarhcsi. KypcHBOM B MpUMEPHBIX
y‘~I€6HI)IX nporpamMmax BBIACJICHBI 3JIEMCHTBI COACPKAHUA, OTHOCAIIUECA K PE3yJIbTaTaM, KOTOPbIM
o0OyJaroIuecs «Imojiy4at BO3MOXXHOCTh HAYUUThCS.

[IpuMepHass nmporpaMMa Y4YWTBIBA€T BO3MOKHOCTH IIOJYyYEHHsI 3HAHMM B TOM YHCIE 4Yepe3
MPAKTHYECKYIO JEATENbHOCTh. B mporpamme COAEpKUTCS MPUMEPHBIM MEepeUYeHb MPAKTUYECKUX
pabot. Ilpu cocraBieHun paboyeil mporpamMmbl yUuTeNb BIpPaBe BHIOpATh U3 MepeuHs paldoThl,
KOTOpbIE CYHTaeT Haubojee MenecooOpa3HbIMH, C YYE€TOM HEOOXOAWMOCTH JOCTHIKEHHS
MPEeIMETHBIX Pe3yIbTaTOB.

ba3oBelil ypoBeHb
OCHOBBI OPraHN4YecKO XUMHHU

[losiBiIeHUE U pa3BUTHE OPTaHUYECKOW XUMUHU KakK Hayku. [Ipeamer oprannyeckon xumuu. Mecro
Y 3HAYEHHUE OPraHNYECKON XMMHUU B CUCTEME ECTECTBEHHBIX HAYK.

XHUMHYECKOE CTPOEHUE KaK MOPAAOK COCIMHEHHsI aTOMOB B MOJIEKYJIE COTJIACHO UX BaJICHTHOCTH.
OCHOBHBIE  TIOJIOXKEHUS  TEOPUM  XHMHYECKOTO  CTPOEHUS  OPraHMYECKMX  COEJUHEHUH
A.M. bytnepoBa. YriaepoaHblii CKEIET OPraHUYecKOW MoseKyibl. KpaTHOCTh XMMHUYECKOW CBSI3H.
3aBUCHUMOCTb CBOMICTB BEIIECTB OT XMMHYECKOIO CTPOEHHUS MOJIeKyl. M3oMepus u H30MEpSI.
[Tonsitue o ¢dyHkuMoHaNBbHON Tpymme. [IpuHIMIBI KIacCUPUKALKUU OPraHUYECKUX COEIUHEHUI.
Cucremaruueckass MEXIyHapojaHas HOMEHKJAaTypa M TNPUHUMNB 00pa3oBaHUS  Ha3BaHUU
OPraHUYEeCKUX COCTUHECHUM.

Ankanbl. Cmpoenue monekynvl memaua. 1'OMOIOTMYECKUH psAJ alNKaHOB. [ OMoOJOrH.
Homenkmarypa. WM3omepust yriaepogHoro ckenera. 3aKOHOMEPHOCTH W3MEHEHHUS (PU3NYECKHUX
CBOMCTB. XHMHUYECKHME CBOHCTBAa (HAa IIpUMEpe METaHa U 3TaHAa). pEeakLUUHU 3aMEUICHMS
(raoreHUpoBaHue), AETUAPUPOBAHMS KaK CIIOCOOBI IOJIyYE€HUS Ba)KHEHIIMX COEIUHEHHH B
OpraHMYeCKOM CHHTe3e. l'OpeHre MeTaHa Kak OJUH W3 OCHOBHBIX HCTOYHMKOB TeEIUIa B
IPOMBIIIICHHOCTH U ObITy. HaxoxneHue B mnpupose U NpPUMEHEHUE alKaHOB. [lowamue o
YUKNOQNIKAHAX.



Ankensl. Cmpoenue monekynrol smunena. l'omonmoruueckuil psig ankeHoB. Homenkmarypa.
N3omepus yriepogHoro CKeyleTa W MOJ0KEHUsT KPaTHOM CBA3U B MOJIEKYJie. XUMUYECKHE CBOMCTBA
(Ha mpuMepe 3THIICHA): PeaklMH MPUCOEAUHEHUs (TaJOreHUpPOBaHUE, cUOpUposaHue, TUAPATALUS,
eudpoeanoeenuposanue) Kak crnocod moiydyeHus (GyHKIMOHAIBHBIX MPOM3BOJHBIX YIIIEBOIOPOJIOB,
ropenus. [lonumepusanus 3TUiIeHa KaK OCHOBHOE HAIlpaBJIEHUE €ro KCNoib30BaHus. [lonustunen
KaK KPYIMHOTOHHAXHBIN MPOAYKT XUMHYECKOTO Npon3BoAcTBa. [I[pruMeHnenue sTusneHa.

Ankaauensl U kayuyku. [loHstue o0 ankagueHax Kak YIJE€BOAOPOAaX C JABYMS JIBOWHBIMH
cBszamu. [lomumepusanus auBuHmia (OyraaumeHa-1,3) Kak cmoco0 MOMyYeHHsS] CHHTETHYECKOTO
kayudyka. HaTypanbHblil 1 CHHTETHUYECKUU Kaydyyku. Bynkanuzamusa kayuyka. Pesuna. [Ipumenenue
KaydyKa U pe3UHBI.

Ankunbl. Cmpoenue monexyavl ayemuiera. I'omosormdeckuii psan ajikuHoB. Homenkiarypa.
H30oMepus yriiepoJHOro CKeieTa U MOJIOKEHHUS KPATHOW CBSI3M B MOJIEKYyJie. XMMUYECKUE CBOKMCTBA
(Ha mpuMepe aleTUIeHa): peakluy MPUCOSIMHEeHHs (TaJIOTeHUPOBAHUE, cUOpUposanue, TuapaTanus,
2UO0pP02ano2eHuposanue) Kak Crocod MOTy4eHHs] MOJUMEPOB U JPYIHX IOJIE3HBIX MPOAYKTOB.
l'openue amerwieHa Kak HCTOYHHK BBICOKOTEMIIEPATYPHOTO IUTAMEHH I CBAapKH U PE3KHU
MetauioB. [IpumeneHue anerusneHa.

Apensl. beH301 Kak NpeacTaBUTENb apOMaTUYECKUX YITIEBOAOPOAOB. Cmpoenue MoneKyivl
ben3ona. XMMUYECKUE CBOICTBA: peakIMK 3aMelleHus (FalloreHHPOBaHKE) KaK CIoco0 MOTydeHHUs
XUMHUYECKUX CPEJCTB 3alIUThl PACTCHHM, MPHUCOCAUWHEHUs (TUIPUPOBAHHE) KaK JOKA3aTeJIbCTBO
HEeNpeeNbHOro Xapakrepa 0en3ouna. Peakuus ropenus. [Ipumenenue 6ensona.

Crouptel. Knaccudukanus, HOMEHKJIATypa, H30MEpHUs CHUPTOB. MeTaHOI M 3TAaHON Kak
MPEICTAaBUTENN MIPEIeIbHBIX OJJHOATOMHBIX CIIUPTOB. XUMHUYECKIE CBOMCTBA (HA IIpUMepe METaHOIa
¥ 3TAaHOJA): B3aUMOJICHCTBUE C HATPUEM KakK CIOCOO YCTAHOBJICHUS HAJTUYHUS THUIPOKCOTPYIIIHI,
peaKnus ¢ TAJIOTeHOBOJIOPOIaMH KaK CIIOCO0 MOIYICHUS PACTBOPUTENICH, IETHIPATALIAS KaK CITOCO0
MOJIy4eHHs 3TuiieHa. Peakuus ropeHus: cnupThl Kak TOIIMBO. [IpuMeHeHne meTaHosia M 3TaHoJa.
®uU3NOIOTUYECKOe JEHCTBUE METAHOJAa W HATAaHOJAa HAa OPraHu3M 4YeJIOBeKa. OJTUJICHTIIUKOIb U
JIMIEPUH KaK MPEACTaBUTENM IPEAENbHBIX MHOTOATOMHBIX CIHMpPTOB. KauecTBeHHas peakiusi Ha
MHOTOAQTOMHBIE CIIUPTHI U €€ MPUMEHEHHE JIJIsl PaClIO3HABAHMS TIUIEPHUHA B COCTaBE KOCMETHYECKUX
cpencts. [IpakTuueckoe NpUMEHEHUE STUIICHIJIMKOIIS U TIUIEpPUHA.

®enon. CtpoeHue MOJEKyNIbl (eHona. Bsaumuoe enusHue amomos 6 Mojekyne enona.
Xumuueckue ceoticmea: gzaumooeticmaue ¢ Hampuem, 2UOpoxcudom Hampus, opomom. Ilpumenenue
denomna.

Anpaeruapl. Metanans (dbopManbpaerua) M OSTaHANb (alleTalblIeru]) Kak NpeacTaBUTENU
MpelenbHBIX  anbAeruoB. KadecTBeHHbIE peakIUud Ha KApOOHWIBHYIO TpYINy (peakuus
«cepeOpsHOTO 3epkanay, B3aumojehcTBue ¢ ruapokcuaoM meau (II) m ux mpumenenue s
oOHapyXeHHs] TMpeAeNbHbIX albJErHI0B B TMPOMBIIUICHHBIX CTOYHBIX BOAaX. TOKCHYHOCTH
anpaerunioB. [Ipumenenue popmanbieruaa v aleTaabIeruia.

KapOoHoBBIE KHCTOTHL. YKCyCHas KHUCIOTa Kak MPEICTaBUTENb NPEIENbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XWUMHYECKHE CBOWCTBA (Ha TpHUMEpPE YKCYCHOW KHCIOTHI): PEaKIuu C
METaJUlaMH, OCHOBHBIMH OKCHJAaMH, OCHOBAaHUSMHM U COJISIMH Kak MOATBEPXKJIECHHUE CXOJICTBA C
HEOPTraHWYECKUMH KHUCITOTaMH. Peakmus sTepuuKanui Kak croco0 MOTydeHUs CIOXKHBIX d(PHUpoB.
[Ipumenenne ykcycHo#M KucioTel. [IpencraBienne o BBICIIIX KapOOHOBBIX KUCIOTaX.

Cnoxasie 3¢upsl U Kupbl. CrokHbIe dPUPHl KaK MPOAYKTHl B3aUMOJEHCTBHUS KapOOHOBBIX
KUCIOT cO cnuptaMu. IlpumMeHeHMe CHOXKHBIX 3(QUPOB B MNUIIEBOM U mnapdromMepHOM
MPOMBINUICHHOCTH. JKHUpBI Kak CHOXHBIE S(QUPHl TIUIEPHHA U BBICHIMX KapOOHOBBIX KHCIOT.
PactutenbHble U )KMBOTHBIE KUPBI, ©X COCTaB. Pacmo3HaBaHue pacTUTEIBHBIX JKUPOB HA OCHOBAHHUH
UX HempeaensHoro xapakrtepa. [IpumeHenue >kupoB. [ HApOIU3 UM OMBLUIEHHE KHUPOB KaK CIOCO0
MPOMBIIIUICHHOTO TIOJIYYCHHSI COJIEM BBICIIMX KapOOHOBBIX KHCJIOT. MBITA KaK COJM BBICIIMX
KapOOHOBBIX KUCJIOT. MOIOIIEe CBOHCTBA MbLA.

VYrneBonpl. Knaccudukamus yrineBomoB. Haxoknenue yriaeBoioB B mpupoje. [oko3a Kak
anpaeruaocnupt. bpoxenne rimoko3el. Caxaposa. [ uopoaus caxaposwvl. Kpaxman u meiiroino3a Kak
OHoJorMuecKkre MoJUMephl. XHWMHUYECKHE CBOMCTBA KpaxMmana | IeJUTIONIO3bl  (THUAPOIIU3,
KaueCTBCHHAs] Peakiusi ¢ HOJOM Ha KpaxMal U ee MpPUMEHEHHWe i OOHapyXKeHHs Kpaxmalia B
npoaykTax nutanus). [IpuMenenne u Guonorudeckas posib yrieBoaoB. [IoHsATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX Ha MMPUMeEpE alleTaTHOTO BOJIOKHA.



Wnentudukanuss OpraHUYeCKUX COCNUHEHUU. [ enemuueckas c6a3b  MedHcO0y  KIACCAMU
opeanuyeckux coeOurerutl. TUTIBI XUMHUYECKUX PEaKIMil B OpraHUICCKON XUMHH.

AmvuHOKHCHOTEI U Oenku. CocTaB W  HOMEHKIATypa. AMHHOKHCIOTHI Kak aMmQoOTepHbIe
opranuueckue coeauHenus. llentuanas cBs3p. buonornueckoe 3HaueHUE 0-aMUHOKUCIIOT. O0sacTi
NPUMEHEHUS aMUHOKHUCIOT. benku kak npupoaHsle Ouomnoiumepsl. CocTaB U cTpoeHHE OEenKOB.
XUMHUYECKUE CBOMCTBAa OENKOB: THAPOIM3, AeHarypanus. OOHapykeHHEe OCNKOB NpH IMOMOIIH
KayeCTBEHHBIX (LBETHBIX) peakuuid. [IpeBpamienus OenkoB numm B opranusme. buojormueckue
¢GyHKIMU OENKOB.

Teopernueckne 0CHOBbI XUMHH

Crpoenune BemiectBa. CoBpeMeHHas: MOJENIb CTPOEHHUS aTOMa. DJEKTPOHHAs KOHQUTypaius
atoma. OcHosHoe u 8030ydcoeHHble cocmoanus amomos. Knaccudukanus XUMUYECKAX 3JIEMEHTOB
(s-, p-, d-anmementbi). OCOOEHHOCTH CTPOCHHUS DHEPreTUYECKUX YPOBHEH aTOMOB O-3J€MEHTOB.
[lepuonnueckas cucrema xumudeckux d1eMeHToB .M. MenneneeBa. @PuU3MUECKUIl CMBICIT
ITepuonnueckoro 3akona J[.M. MenaeneeBa. [IpyuuriHbl M 3aKOHOMEPHOCTH M3MEHEHHUSI CBOWCTB
9JIEMEHTOB M UX COCIMHEHUH IO MepUoJiaM U TpymnaM. JIeKTPOHHAs MPUPOAa XUMHUECKON CBSI3H.
DNEeKTPOOTPULIATEIbHOCTh. Buabl XuMHUecKoll cBsi3M (KOBaJ€HTHAas, WOHHAs, MeTaJJIndyecKas,
BOJZIOPOJIHAS) U MEXaHU3MbI ee oOpa3oBaHus. Kpucmaniuveckue u amopguvie eewpecmea. Tunwvi
KPUCMALIUYECKUX Deulemox (amomHuas, MONEKYIAPHAs, UOHHAS, MemAanluyecKkas). 3aeucumocns
Qusuueckux ceolicme sewjecmea om muna Kpucmaiiuyeckou pewemxu. [IpuuanHbl MHOTOOOpPA3Us
BEIIECTB.

XuMuyeckue peakiuu. ['OoMOreHHble W TeTeporeHHblie peakinuu. CKOPOCTh peakluH, ee
3aBHCUMOCTh OT pa3IM4YHBIX (HAaKTOPOB: MPHUPOJBI PEArupyloMIMX BEIIECTB, KOHIIEHTPAIUH
pearupyoomux BELIECTB, TEMIEPaTypbl, IUIOLIAJM PEAKLUUOHHOW IOBEPXHOCTH, HAJIUYMUS
Karanu3atopa. Poib KaTanmm3aTopoB B MPHUPOJAE U MPOMBIIUIEHHOM MPOU3BOACTBE. OOpaTUMOCTh
peakuuii. XMMHMUYECKOE pABHOBECHE W €ro CMELICHHE I0J JCHCTBHEM pa3iIMUYHBIX (aKTOPOB
(KOHILIGHTpalMsi peareHTOB WJIM MPOJAYKTOB peaklMH, AaBlieHUE, TeMmIeparypa) Uis CO3JAaHUS
ONTUMAJIBHBIX YCIOBUH MPOTEKAHUS XUMHUYECKHUX MPOIECCOB. JJucnepcuvie cucmemsl. [lonamue o
Konnouoax (3onu, eeau). Mcmunnvie pacmeopwl. Peakiiuu B pacTBOpax 3JIeKTPOIUTOB. pH pacTBopa
KaK I0Ka3aTelb KUCIOTHOCTU cpelbl. I'maponus coseld. 3HadeHHE T'HAPOJIU3a B OHMOIOIMYECKHUX
O0OMEHHBIX IIPOLECCAX. OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakiuu B MIPUPOJIE,
IPOU3BOJCTBEHHBIX  IpolleccaXx M JKU3HENEATEJIBHOCTH  OpraHu3MoB.  OKHMCIUTENbHO-
BOCCTAaHOBUTEJIbHBIE CBOMCTBA MPOCTHIX BEUIECTB — METAJUVIOB TJABHBIX W MOOOYHBIX MOATPYII
(Menpb, JKese30) ¥ HeMETAIJIOB: BOJOPOa, KMCIOpO/a, raJloreHoB, cepbl, a3oTa, ¢pochopa, yriepoaa,
kpemHus. Kopposust MeTamnoB: BHABI KOPPO3HM, CHOCOOBI 3alIMThl METANIOB OT KOPPO3UHU.
Onexmponuz pacmeopos u pacniagos. lIpumenenue 31eKmponu3a 8 NPOMbLULIEHHOCHIU.

XuMHUS U )KU3Hb

Hayunbie wmetonpl mno3HaHuss B XumuM. Vcrounuku xumuueckod wuH@opmaruu. Ilonck
uHbOpMallMKM 1O Ha3BaHUAM, HUICHTHPHKATOpPaM, CTPYKTYpHbIM (opmymnam. MoaenupoBaHue
XUMHUYECKHX MPOLECCOB U SBJICHUM, XuMUueckuti anaius u cunme3 Kak METOAbl HAy4YHOTO MTO3HAHUSI.

Xumus u 3a0poBbe. JlekapcTBa, (epMeHTHI, BUTAMHHBI, TOPMOHBI, MHUHEPAIbHBIE BOJBI.
[IpoOnembl, CBsSI3aHHBIE C TPUMEHEHHWEM JIEKApCTBEHHBIX NpemnaparoB. BpemHple NpPUBBIYKH U
dakTopbl, paspyliallie 37A0pOBbe  (KypeHue, yIoTpeOJeHHe aJKorojis, HapKOMaHHUs).
ParnmonansHoe nutanue. [Tuwesvie 0o6asku. OcHO8bL NUWEBOU XUMUL.

Xumusi B TIOBCETHEBHOW JKM3HU. Morwrmme u YucTsanme cpenacrtsa. Cpeocmea 0O0opbOvbl ¢
ObLIMOBLIMU HACEKOMBIMU. peneileHmbl, uHcekmuyuosl. CpeicTBa JTUYHOW TUTUEHBl U KOCMETHKH.
[IpaBuna Oe3omacHOil pabOTHI C €IKUMH, TOPIOYUMH M TOKCHYHBIMU BEIIECTBAMH, CPEICTBAMU
OBITOBOW XMMHUH.

XUMHS U CEThCKOE XO3SMCTBO. MuHEpaibHbIe M OpraHnueckue yaoopeHus. CpeacTBa 3aliuThl
pacTeHun.

Xumuga W sHepreTuka. [lpupoaHble HMCTOYHHMKH YTieBOAOpOAOB. I[IpHpOoaHBIA W MNOMYTHBIN
He(TSHOM rasbl, KX COCTaB M Hcnonb3oBaHue. CocraB HedTH U ee mepepaboTka. HedrenpoaykTe.
OxraHoBoe wumncio OensuHa. OxpaHa oOKpyKaromieil cpensl mnpu HedremepepaboOTKe
TPAHCTIOPTUPOBKE HEPTENPOAYKTOB. AJTbTEPHATUBHbBIE HCTOUHUKH SHEPTUH.



Xumus B crpoutenberBe. Llement. beton. Ilog0op onTumManbHBIX CTPOUTENBHBIX MAaTEPUAIOB B
IIPAKTUYECKOMN AEATEIbHOCTH YEJI0BEKa.
X¥MHA 1 3KOJI0TUs. XUMHUYECKOE 3arpsi3HEHUE OKpYKarollel cpebl U ero nocienacrsus. Oxpana
ruzipocdepsl, TOYBBI, aTMOChepsl, PIOpHI U ayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.
Tunsl pacyeTHbIX 3a1a4:
Haxoxnenne MonekynsapHoi (opMyibl OpraHHYECKOTO BEIIECTBA MO €ro IUIOTHOCTH M MacCOBBIM
JIOJISIM DJIEMEHTOB, BXOAAIIUX B €0 COCTaB, WM 10 MPOJYKTaM CTOPaHUS.
Pacuetsl MmaccoBo# 1011 (Macchl) XUMHUYECKOTO COEAMHEHUS B CMECH.
PacueTsl Macchl (00beMa, KOJIMUYECTBA BELECTBA) MPOJYKTOB PEAKIIMHU, €CIIM OJHO U3 BELIECTB JIaHO
B U30BITKE (MMEET MIPUMECH).
PacueTsl MaccoBO Wi 00BbEMHOMN J0JIM BBIXOJa IPOJYKTA PEAKLUU OT TEOPETUUECKH BO3ZMOXKHOTO.
Pacuets! TemmoBoro 3¢ dexra peakuuu.
PacueTsl 00bEMHBIX OTHOLIEHUH ra30B MPU XUMHUYECKHX PEAKLIUAX.
Pacuets! Macchl (00beMa, KOIMYECTBA BEIIECTBA) MPOJAYKTA PEAKIIMHU, €CIIH OJJHO U3 BELIECTB JaHO B
BUJIE PACTBOpA C OIIPEIEICHHON MaCCOBOM J10JIEH PACTBOPEHHOI'O BELIECTBA.
IIpumepHbIe TeMBbI IPAKTHYECKUX PaldoT:
PacniozHaBaHue miacTMacc U BOJIOKOH.
Pemrenne skciepuMEHTANIBHBIX 33124 HA IT0Jy4YEHUE OPraHUYECKUX BELIECTB.
Pemenue skcriepuMeHTANBHBIX 334 HA pacllO3HaBaHUE OPTaHUYECKUX BEILECTB.
Wnentudukanus HEOPraHNIeCKUX COeTNHEHHA.
[Tonydyenue, coOupanue u pacrio3HaBaHHUE Ta30B.
Pemrenne skcnepuMEHTANBHBIX 3a7a4 110 TeMe «MeTaisD.
Pemenue skciepuMeHTaNbHBIX 3a1a4 110 TeMe «Hemeramis.
Pemenne »skcnepuMeHTalbHBIX 3amad 1o TeMe «l'eHeTHueckas CBS3b MEXAY KiaccaMu
HEOPraHUYECKUX COEAUHEHUN».
Pemenne »skcnepuMeHTalbHBIX 3amad 1o TeMe «l'eHeTHueckas CBS3b MEXAY KiaccaMu
OpPraHUYECKUX COCTUHEHUID.
[Tonyuenune sTueHa U U3y4YEHHUE €0 CBOWCTB.
[TosmyueHne ykCyCHOM KMCIIOTBI M U3yYEHHE €€ CBOMCTB.
HccnenoBanue cBOMCTB OEIKOB.
CBolicTBa OJHOATOMHBIX 1 MHOIOATOMHBIX CIIUPTOB.
XUMHYECKHE CBOMCTBA aIbJIETHIOB.
KauecTBeHHBIE peaKIIMM Ha HEOPTaHUYECKUE BEIIECTBA U HOHBI.

B nporecce peanuzanuu nporpaMmbl MOT'YT ObITh UCIIOJIb30BaHbI CIECAYIOLINE MeXHOI02UU:
* JHYHOCTHO-OPHEHTUPOBAHHOTO 00Y4EHUS;
* pPa3BUBAIOILETO OOYUYEHHUS;
* MPOOJIEMHOTO 00YUYEHUS;
* TPaJUIIMOHHOTO 00Y4EHUS;
* IPOEKTHOT'0 OOyUYEHUSI.

B nporuiecce 00yueHust Kypca XUMHUU TPUMEHSIFOTCS CIIEAYIOLIUE Memoobl U npuemsvl 00)yYeHUs:
* PEIpPONYKTUBHBIN;
* AJITOPUTMUYECKUH;
* 00BSICHUTENbHO-WIITIOCTPATUBHBIN;
* IPaKTUYECKUH;
* IpOOJIEMHBIH;
* MPOOJIEMHO-TIONCKOBBIH;
* HCCIIEI0BATENbCKUT;
* TECTOBBIE TEXHOJIOTHH;
= OpraHu3alus yrpaBIeHUs JeATEIbHOCTBIO;
* CTUMYJIMPYIOIIUH.

[Ipn peanuzanuu MpPOrpaMMbl TMPEAYCMOTPEHBI CIEAYIONUE Gopmbl KOHMPOIs YPOBHS
JIOCTUKEHUH ydaluxcs:
= KOHTpOJIbHasI padoTa;



* caMOCTOsITeIbHAs paboTa;
* MpakTH4YecKas padoTa;
= TecToBast paboTa;
* 3aIUTa IPOCKTOB.
TectupoBanHble paboThl N0 3aganusM EI'D mpoBoasTcs A ydamuxcsi, KOTOPbIM HEOOXOaUM
npeaMer s nocryrieHus B BY3.

YuebHO-MeTOoanYeCKOe 00ecIIeyeHne

1. H.E. Ky3neuoa, A.H. JléBkun <«3amayHuk 1o Xxumuu s ydammxed 10  kiacca
o0m1eo0pa3oBaTenbHBIX YupexaeHuii». — M.: Bearana-I'pad, 2016. — 121 c.

2. H.E. Ky3sneuoa, A.H. JIéBkun «3amaunuk mno xumuu s ydammxed 11 kiacca
0011eo0pa3oBaTeNIbHBIX yupexxaeHuin». — M.: Bearana-I'pag, 2017. — 120 c.

3. M.C. Tlak «AnropuT™MuKa Ipu u3ydeHur xumMmun». — M.: Biamoc. 2010.

4. JLA. Crera «Xumusi: CripaBounuk». — XapbkoB: ®onmo; PoctoB u//1: ®enuke, 1997. — 496 c.

5. MynsTuMeanifHbIe cpeAicTBa 00yUeHHs 110 BceM TeMaM Kypca «Xumus» 10 — 11 kmace.

6. [ludpoBbie 00pa3oBaTEIbHBIC PECYPCHI.

MartepruaIbHO-TEXHUYIECKOE o0ecIeycHue

1. PeakTuBsl, 1abopatopHOE 000PYIOBAHUE JIJIsl BBITOTHEHUS JEMOHCTPAIIMOHHBIX, JTA00OPATOPHBIX H
IIPAKTUYECKUX OIIBITOB.

2. lludpossle 1abopaTopuu.

3. T'MA-naGoparopumu.

4. MynbTUMEIUIHBINA IPOEKTOP, KOMIIBIOTED.

IIepedeHb PIEKTPOHHBIX 06D330B3.TCJ'IBHBIX PECYPCOB

3J'ICKTpOHHBIC O6pa30BaTeJIBHBIe PECYPCHI KpaTI(aSI XapaKTCPUCTHKA pEeCypcCa

http://hemi.wallst.ru/ DKcIepUMEHTATBHBIN Y9eOHHK 110 00meit xumun s 8-11
KJIACCOB, MPeIHa3HAYEHHBIN KaK /ISl H3Y4EHHS XUMHH «C
HYJISI», TaK | JJIsl TOJITOTOBKH K DK3aMEHaM.

http://www.chem.msu.su/rus/elibrary DneKkTpoHHasi OubIMOTEKa 10 XUMUH.

http://www.chemistry.ssu.samara.ru Opranuueckas XUMUsl. NEKTPOHHBINA YIeOHUK IS
CpeIHeN MIKOJIBIL.

http://www.alhimik.ru AJIXMMUK - Bain mOMOIIHHK, JIOIIMaH B MOPE
XMMHYECKHUX BEIIECTB M SBICHHH.

http://chem.reshuege.ru/ OOpa3oBarebHbIH MOPTAJ IS TOATOTOBKHU K 3K3aMEHY 110
xumui 11 kiaccel

http://www.hemi.nsu.ru/ OCHOBBI XMIMHU: DJIEKTPOHHBIN YIeOHUK

http://www.chemnet.ru Xumuueckue Hayka u oOpasoBanue B Poccun

http://cnit.ssau.ru/organics/ Opranuueckast XUMUS: DICKTPOHHbBIH yU4eOHHUK ISt
CpeaHEN IKOJIbI

http://www-windows- [IpenensHbIe M HEMPEAETBHBIC YTIIEBOIOPOIHI -

1251.edu.var.ru/russian/pedbank/sor_uch/ch | meronndeckue matepuaibi
em/matveeva/zahet.html

http://www.postupi.ru/ucheb/chem/uch_che | Xumus: nonsatus, onpenecHus, 3aKOHbI, CBOMCTBA

m.html BEILIECTB
http://kvant.mccme.ru/1981/05/metally.htm | OOmue cBoiicTBa METAIOB
http://n-t.ru/ri/ps/ [MomynsapHas 6uOIMOTEKA XUMHYCCKHIX 3JICMEHTOB

http://window.edu.ru Enunoe okHO gocTymna kK 00pa3oBaTebHBIM pecypcam



http://hemi.wallst.ru/
http://www.chem.msu.su/rus/elibrary
http://www.chemistry.ssu.samara.ru/
http://www.alhimik.ru/
http://chem.reshuege.ru/
http://www.hemi.nsu.ru/
http://window.edu.ru/resource/434/434
http://www.chemnet.ru/
http://window.edu.ru/resource/797/4797
http://cnit.ssau.ru/organics/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/matveeva/zahet.html
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/matveeva/zahet.html
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/matveeva/zahet.html
http://www.postupi.ru/ucheb/chem/uch_chem.html
http://www.postupi.ru/ucheb/chem/uch_chem.html
http://kvant.mccme.ru/1981/05/metally.htm
http://n-t.ru/ri/ps/
http://window.edu.ru/

[Ipunoxennem Kk pabGoueil mporpamme SBISIOTCS KOHTPOJHHO-OLIEHOYHBIE MaTepHaibl s
yYaIuxcsi OCHOBHOTO 00ITIero oOpa3oBaHMsI.

Y4eOHO-TeMaTHYECKHU I IJIAH
s yyammxces 10 kiaaccos

Ne HanmeHoBaHue TeMbl KomaectBo | Camocrostensabie | Kontponsaeie | JlaGopatoprsie | IIpakTmueckue
TEMBI 4acoB 10 paboThI paboThl OTIBITHI paboThI
TeMe
1 mosyrogue
1 BBeneHue B opraHHUYECKyIO lu. - - - -
XUMUIO
2 Teopwust cTpoeHust 2y - - - -
OpPTraHMYeCcKUX COeTMHEHHUH
3 OCOOCHHOCTH CTPOCHUS U 1y - - - -
CBOHCTB OpPraHNYECKUX
coenuuennii. Ux
KI1accu(UKaIus
4 YrineBogopoasl 11 4. 2 1 - 1
Hroro 154. 2 1 1
2 moJiyroaue
5 [TpousBoIHBIC YTIEBOIOPOIOB 14 4. 2 1 2 1
6 BeecTBa KMBBIX KIETOK 6 4. 1 1 1 1
Hroro 20 4. 3 2 3 2
Bcero 3a yueoHblii rog 35 4. 5 3 3 3
Y4yeOHO-TeMAaTHYCCKHUH IVIaH
g yyammxces 11 kaaccon
Ne HanmenoBanue TeMbl Komngectso | CamocrositensHble | Kontponmsnble | JlabopaTtoprbie | IlpakTuueckue
TEMBI 4acoB 110 paboTh paboTsI OTIBITHI paboThI
TeMe
1 moayroaue
1 Baxxneiiue nonsatus u 1. - - - -
3aKOHbI XUMHH
2 Teopus cTpoeHus aroma. 44, 1 - - -
Ilepuoguueckuii 3aK0H U
Ilepuoguueckas cucrema
XMMHYECKHUX HJIEMEHTOB
J.W. MenneneeBa
3 Crpoenne 1 MHOTOOOpa3ue 54 1 - - -
BEILIECTB
4 CMecH 1 pacTBOPBI BELIECTB 5. - 1 1 1
Hroro 15 4. 2 1 1 1
2 noJiyroamue
5 XUMHYECKUE PEAKIIHI 10 4. 1 1 2 1
6 Mertamisl 3u. 1 - 1 1
7 Hemeranmst 3u. 1 - 1 -
8 Knaccudpukarnus u 2. - - - 1
B3aUMOCBSI3b HEOPTaHUUECKUX
1 OpPraHNYEeCKHX BEIIECTB
9 IIpon3BoACTBO U NPUMEHEHHE 2. - 1 - -
BEIIIECTB U MAaTEPUAJIOB
Hroro 20 u. 3 2 4 3
Bcero 3a yueOHblii rog 35u. 5 3 5 4




