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ITosicHuTeIbLHAA 3aMUCKA
1. HopmaTuBHO-nipaBoBas 6a3a

PabGouass mporpamma mo xumum s 10-11 xmacca (yriyOJieHHBIM YpPOBEHbB)

COCTaBJICHA Ha OCHOBE CJIETYIOIIUX HOPMATUBHBIX JOKYMEHTOB:

o OI'OC COO (mpuka3z MunucrepcrBa npocsemienus: Poccuiickoit deneparyuu ot
12.08.2022 r. Ne 732)

o DenepanbHOil 00pa3oBaTelibHAs MpoOTrpamMma CpeIHero oO0IIero oOpa3oBaHMs
(ITpuxa3z MunucrepctBa npocetienust PO ot 23 Hos6ps 2022 r. Ne 1014)

e Pabouas mporpamma COOQO yueOHOro mnpenmera «Xumus» (yriayOJeHHBIH
YPOBEHB)

e [Iporpamma Bociutanuss MAOY nunes Ne7 r. Tomcka

e KoHuenuus npenoaaBaHusi yueOHOro npeaMera «Xumus» (Pemienue kosseruu
Munucrepctsa nocsieHus: PO, npotokoi ot 03.12.2019 Ne I1K-48H)

1. lean, 3apaun

[Ipn u3ydyeHun ydeOHOro mnpenmera «XuUMHUsS» Ha YIIIyOJEHHOM YpOBHE,
3aJaueil MEepBOCTENEHHOM 3HAUYMMOCTH SBJSIETCS (DOPMHUPOBAHME OCHOB HAyKU
XMMHHU KaK 00JJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, IPAKTUUECKOH AEITETbHOCTH
YeJI0BEKAa U OJHOI0 U3 KOMIIOHEHTOB MUPOBOW KyJIbTYphl. Pelienue 3Toi 3amauu
Ha YIUIyOJNEHHOM YpOBHE U3yuU€HHUs IpeaMeTa MpeAnoiaraeT peaau3aliio
CIEIYIOIINX 1eJIe:

o (opMupoBaHHE TPEACTaBICHUNA: O MaTEepUAILHOM E€IUHCTBE MMHpAa,
3aKOHOMEPHOCTSAX M II03HABAEMOCTH SBIICHHM NPUPOJBI; O MECT€ XHMHH B
CUCTEME ECTECTBEHHBIX HayK U €€ BeIyllel posin B 00ECHEYeHUH YCTONYHMBOIrO
pPa3BUTHS YEJIOBEUECTBA: B PEIICHUH MPOOJIEM SKOJIOTMUECKON, SIHEPreTUYECKON U
NUIIEBOI 0€30MACHOCTH, B PAa3BUTUU MEIUIMHBI, CO3JaHUU HOBBIX MaTEPHAJIOB,
HOBBIX VMCTOYHUKOB DHEPIUH, B o0ecrnieueHnun paLMOHAIBHOIO
IPUPOJIOTIOIB30BaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUSI M OOIIEH KyJIbTYpbl
YelOBeKa, a TaKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEE;

o OCBOCHME CHUCTEMBl 3HAaHMM, JIEKAIIUX B  OCHOBE XHMHUYECKOU
COCTABJISIIOIIEH  €CTECTBEHHO-HAyYHOW KapTUHBI Mupa: (pyHIaMEHTaJIbHBIX
IIOHATUM, 3aKOHOB U TE€OPUM XMMHUH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUU
BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJIMOJIEKYJIIPHOM, O TEPMOJAUHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTSIX
IIPOTEKAHUSI XUMHUUYECKHUX PEaKLH, O XMMHUYECKOM PAaBHOBECHUM, PACTBOpPax H
JUCIEPCHBIX cHUcTeMax, 00 OOIMX Hay4YHbIX MPUHLMIAX XUMHUYECKOIrO
IIPOU3BOJCTBA;

o (dopmupoBanue y 00yJaroIuxcs OCO3HAHHOI'O IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XMMUYECKUX 3HAHHUM 11 0OBSICHEHUS KIIIOUEBBIX
uae u mpobieM CO-BPEMEHHON XUMUU; IJs OOBSICHEHHS W MPOTHO3WPOBAHHUSA



SABJICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO0 IPUPOAY; TIPAMOTHOIO pELICHUs
npo0sieM, CBSI3aHHBIX C XUMUEH; MPOrHO3UPOBAHMSI, aHAIN3a U OLIEHKU C MO3ULIUN
HKOJIOTUYECKON 0€3-0MacHOCTH IMOCJEICTBUM OBITOBOM M MPOU3BOJICTBEHHOMU
JNEATEIbHOCTH  YEJOBEKAa, CBA3AHHOM €  XMMHUYECKHM  IIPOU3BOICTBOM,
HCITI0JIb30BAaHUEM U TIEPEPaOOTKON BEIIECTB;

o yrayOJeHue MpeICcTaBlIeHUd 0 HAyYHBIX METO/JaX MO3HAHUS, HEOOXOAUMBIX
JUISL TIPHOOpETEeHUsT YMEHUUW OpPUEHTHPOBATHCS B MHUPE BEIIECTB U OOBICHEHUS
XUMHWYECKUX SIBJICHUM, HWMEIOIIMX MECTO B NPUPOAE, B NPAKTUYECKOU
NEATEIIBHOCTH U MIOBCEAHEBHON KU3HMU.

B mmame  peanmzanmuu  TEPBOOYEPEIHBIX  BOCHHMTATENbHBIX M
pa3BUBAIIUX (QYHKIMA [IETOCTHOW CHUCTEMBbI CPEHEro o0IIero oOpa3oBaHUs
Opyu  HU3ydeHHH TnpeaMera «XuMHUs» Ha yriyOJI€HHOM ypOBHE 0COOyIO
aKTyaJIbHOCTb MPUOOPETAIOT TaKUE LeJIH U 3a]a4H, KakK:

o BOCITUTaHUE YOKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUI MPUPOIbI, YBAKECHUS
K MPOIIECCY TBOPUECTBA B O0JACTH TEOPETHUCCKUX W MPHUKIATHBIX MCCIICTOBAHUN
B XUMHUH, (OPMHUpPOBAHHUE MHPOBO33PECHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU;

o pa3BUTHE MOTHBAaMM K OOYYEHHIO U TMO3HAHUIO, CIIOCOOHOCTEH K
CAaMOKOHTPOJIIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOCHHS OOIIEYEIOBEUECKHUX
IICHHOCTEH;

o pa3BUTHE IMO3HABATEIIbHBIX WHTEPECOB, MHTEJUICKTYaJbHBIX U TBOPYECKUX
crocoOHOCTeM o0yuaromuxcs, GOPMUPOBAHUE Y HUX CO3HATEIBHOTO OTHOIICHUS K
caMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCJIOBHUIO YCIEIIHON
podecCHOHANTEHON 1 00IIECTBEHHOM ACSITEIIBHOCTH; OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO U MOTPEOHOCTHU B 3JI0POBOM 00pa3e *KU3HHU;

o dbopMHpOBaHWE YMEHHMA W HABBIKOB Pa3yMHOTO MPHPOAOIOIH30BAHUSA,
pa3BUTHE DOKOJOTHYECKON KYyJIbTYpbl, NPUOOPETEHHUE OMbITa OOIIECTBEHHO-
IIOJIE3HOM DKOJIOTUYECKOM NEATEIbHOCTH.

3. O0mas xapakTepucTuKa npeaMera « XumMus».
Mecto npeamera « XMMHUSD> B Y4eOHOM IJIaHE

B cooTtBerctBUM ¢ KoHUENTyaldbHbiMU nojioxkeHusmu  PIroC  COO
O HQ3HAUYCHWHM TIpeAMETOB 0a30BOr0 W yriayOJE€HHOrO ypOBHEH B CHUCTEME
nudGepeHIIMPOBAaHHOTO O0yUYeHHUsT Ha 3aBepiiaroiiei crymend mmkoisl (10—11
KJIacChl) Y4YEOHBIA TIpeaMeT «XUMHs» Ha YpPOBHE YriayOJEHHOTO W3y4YeHUs
HalpaBJICH Ha peau3alyi0 IPEeeMCTBEHHOCTH C MOCJIECAYIOIMIMM  ATaroM
MOJYYEHUs] XUMHUYECKOro O0Opa30oBaHMUs B paMKax HW3YUYCHHS CIEIHaTbHBIX
€CTEeCTBEHHO-HAYYHBIX WM XMMUYECKUX JUCHUIUIMH B By3aX U OpraHU3aIusIx
cpeaHero npodeccuoHanbHOTO 00pa3oBaHus. B 3TOM CBs3M HM3yudeHHE TpeameTa
«XuMUS» OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacIIMpeHue U yriayOiaeHue
TEOPETUUECKON U MPAKTUUECKON TTOAITOTOBKU O0YJAFOIITIXCS.

CocTaBnsomuMu mpeaMeTa « XUMHUs Ha YPOBHE YTITyONEHHOTO M3yUYEHHUS
SABJISIOTCS ~ yrayOnéHHble Kypchl —  «Opranudeckas xumus» 1 «OOmas



U Heopranudeckas Xxumus». OCHOBY cojiepKaHHusl KypcoB « Opranudeckasi XuMush»
u «O01masi 1 HEOpraHUYeCcKass XUMHUS» COCTABISIET COBOKYIHOCTb IPEAMETHBIX
3HaHUU ¥ YMEHUH, OTHOCAIIUXCS K 0a30BOMY YPOBHIO M3Y4YEHMs NpeaMmeTa. JTa
CUCTEMA 3HAaHUM IIOJy4aeT ONPEAEIEHHOE TEOPETUYECKOE  JOIOIHEHUE,
NO3BOJIAIOIIEE  OCO3HAHHO  OCBOMUTH  CYLIECTBEHHO  OOJbImIMA  00BEM
(haKkTOJIOTHYECKOT0 MaTepuania.

B nmane ¢opmMupoBaHHsS OCHOB Hay4dHOIO MHMPOBO33PEHMS, OCBOEHUS
OOIIIEHAYYHBIX METO/IOB MTO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HAHWI M3y4YeHHE NpeaMera «XHUMHs» Ha YIrIIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXKMPEAMETHBIX CBSI3AX C YYeOHBIMH TMpEAMETaMH, BXOJSAUIMMH B COCTaB
npeaMeTHbIX obsactell «EcTecTBeHHbIE Haykm», «MaTemMaTH4ecKue HayKm»
u «l'yMaHUTapHBIE HAYKW.

VYueOHpii npeamer «XuMHs» YINIyOJEHHOTO ypOBHSI M3Y4YEHHsS] BXOJUT B
cocraB mnpeameTHod obnacth «EctecTBeHHble Hayku». Ero wusydenue
IpEeIyCMOTPEHO B KJlaccaX €CTECTBEHHO-HAy4yHOro npoduid. B atux kimaccax
U3Y4YEHHUE JAHHOTO MpeaMeTa MPeTyCMOTPEHO B 00bEME yUeOHOUM Harpy3ku 3 4. B
Henento B 10 u 11 xmaccax coorBercTBeHHO (1o 105 4 B roa). B Temarunueckom
IUIAHUPOBAHUU YKa3aH pe3epB YUYEOHOIO BPEMEHH, KOTOPbIA PEKOMEHyeTCs s
peanu3aluy aBTOPCKHX MOAXOJOB K HCIOJIB30BAHUIO Pa3HOOOpPA3HBIX (opM
OpraHu3aluy yueOHoro mnpoiecca.

Cpoxk peanu3anum NporpaMMmbI:

e 2r05a

e 3 yaca B HEJEIIO

e Bcero 3aroj 210 gacoB (3 Hux 20 4acoB pe3epBHOE BpeMs).



Pa3znen 1. Conep:kanue y4eOHOro npeamera XumMus
Yruy0JieHHbIH YPOBEHb.

Kypcusom evidenenvl anemenmul cooepicaniis y4eOHo20 Mamepuanda, Komopwvle
U3YHAOMCsl 8 O3HAKOMUMENbHOM NIAHe U He BKIIOYAIOMCS 8 COCMA8 NpeoMemHblX
pe3ynomamos oceoenus OOI COO.

10 KIIACC. OPTAHUYECKASA XUMUA
Teopernyeckue 0CHOBbI OPraHUYECKOU XUMHH

[Ipenmer Y 3HaYCHUE OpTraHUYECKON XUMUH, IIPEICTABIICHUE
0 MHOT000pa3u OPraHNYECKUX COEIUHEHUM.

DNEeKTPOHHOE CTPOEHHE aToMa Yriepoja: OCHOBHOE U BO30YXIEHHOE
COCTOSIHMS. BaJleHTHbIE BO3MOXHOCTM aToMa Yriaepoaa. XHMHYECKas CBS3b
B OPraHMYECKUX COEOUWHEHUAX. Tumbl ruOpuan3alvud aTOMHBIX OpOUTaNIEeH
yriepoaa. Mexanu3mbl 00pa3oBaHUsl KOBAJICHTHOM CBsI3U (OOMEHHBIN U JOHOPHO-
aKLenTopHbiid). TuUmbl TEepeKpbIBaHUS aTOMHBIX OpOuUTalied; - W MH-CBS3M.
OpuHapHasi, 1BOWHas | TpoifHas cBsi3b. CrocoObl pa3phiBa CBA3EH B MOJIEKYJaxX
opranuyeckux BemiecTB. [loHsiTHE 0 cBOOOJHOM paaukaie, Hykjieoduie
U dJIeKTpodue.

Teopust cTpoeHust opraHudyeckux coeauHeHuii A. M. bByrtneposa
Y COBPEMEHHBIE TPEJCTABICHUS O CTPYKTYpe MOJIEKYJ. 3HA4eHHE TEOpUHU
CTPOEHHUSI OPraHUYEeCKUX CoeAMHEHN. MONeKyIIpHbIE U CTPYKTYpPHbIE (POPMYJIBI.
CrpykTypHble (GOpMysbl pa3aU4HBIX BHUIOB: Ppa3BEPHYTas, COKpauIEHHa,
CKEJIETHAS.

N3omepus. Buasl n3omepun: CTpyKTypHasi, IpOCTPAHCTBEHHAS.

OnekTpoHHbIE  A(PPEKTHl B MOJEKYyJIax  OPraHMYECKUX  COEIMHEHMM
(MHAYKTUBHBIN U ME30MEpHBIN (D PEKTHI).

[IpencraBnenne o kiaccupukalMu opraHuyeckux BemiectB. [loHsiTue
0 (hyHKIIMOHATBHOM rpymnme. I'omostorusi. ['omosoruueckue pAABL.
Cucremarnueckass  HOMeHKiarypa  opranudeckux  coenunenunii  (IUPAC)
Y TPUBUAJIbHBIE HA3BaHUS OTACIIbHBIX MPEJICTaBUTENEH.

OcoOenHocTr | Ki1accu(ukalysi opraHM4ecKux peakuuid. OKUCIUTETbHO-
BOCCTAHOBUTEJIbHBIE PEAKIIMM B OPTaHUYECKON XUMUHU.

OKCIEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAIICHUN:
O3HAKOMJIEHUE C O0pa3laMyd OpraHMYEeCKHMX BEIIECTB M MaTepuajaMyd Ha HX
OCHOBE; OMNBITHl IO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB MPHU HATPEBAHUHU
(nnaBnieHue, OOYTJIMBAaHME U TOPEHUE); KOHCTPYMPOBAHME MOJENECH MOJIEKYJT
OpTraHUYECKUX BELIECTB.

Yriaesoaopoast



Anxanpl. ["'omonmornueckuii psifi ankaHoB, obmas Ghopmyiaa, HOMEHKIATypa
¥ H30MepHsi. DIEKTPOHHOE H IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJT AlIKAHOB, SP°-
ruOpuau3anus aTOMHBIX — opOuTaneil  yriepoaa, G-CBsi3b. KoHngopmepni.
du3nyecKre CBOMCTBA aJKaHOB.

XHWMHUYECKHE CBOMCTBA AJKAHOB: PEAKIMU 3aMEIICHUs, W30MEpU3allnu,
JNErUIPUPOBaHUS, IMKIN3ALWU, TUPOJIN3a, KPEKUHTa, TOpeHust. [lpedcmasneHue o
MexaHuzme peakyuti paouKaibHO20 3AMeUjeHUs.

Haxoxnaenue B npupoze. CriocoObl MOTyUYeHUS U TPUMEHEHHUE aJIKaHOB.

[uxnoankanel. O6mas Gopmyira, HoMeHKIaTypa u u3omepusi. OCOOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOWCTB MaJbIX (IIUKJIONPOIAH, IUKIOOyTaH)
Y OOBIYHBIX (LMKIJIONEHTAaH, LHUKJIOTNEeKCaH) LHUKIOAIKaHOB. CrocoObl MOITy4YEHUs
Y IPUMEHEHUE ITUKIIOATKAHOB.

Ankensl. ['oMonOru4ecKuil psifi anKeHOB, o0mas GopMyiia, HOMEHKJIATypa.
DIEKTPOHHOE Y IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKY AJIKEHOB,
Sp°-ruOpUaM3aLKs aTOMHBIX OpOWTaIeil yriepoma, o- u [J-cBssu. CTpYKTypHas
u reoMeTpudeckas (yuc-mparc-) uzomepus. u3ndeckue CBOMCTBA ATKEHOB.
XHWMUYECKHE CBOMCTBA: PEAKUMU MPUCOCAUHEHHUS, 3aMEIICHHS B O-ITOJIOKECHHE
IIPU JBOMHOM CBSA3M, MOJIMMEPHU3ALNK U OKUCIeHUs1. [Ipedcmasgnenue o mexanusme
peakyuu  21eKmpo@uibHo20  npucoeourenus.  llpaBuio  MapKOBHHUKOBA.
KauecTBeHHbBIE pEaKIMU HA JBOMHYIO CBSI3b.

Cnoco0bl moJy4eHusl ¥ MPUMEHEHUE aJTKEHOB.

Ankanauensl. Knaccudukaius ankaaueHoB (CONPsiKEHHbBIC, U30JIUPOBAHHbIE,
Kymyauposantwle). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUSI U XUMUYECKUX CBOMCTB
CONPSIKEHHBIX JIMCHOB, 1,2- u 1,4-npucoevHeHHE. [Tonmumepuzanus
COMPSHKEHHBIX TUEHOB. CrOCcOOBI MOTYyUYECHHS U TPUMEHEHUE aJIKaIUCHOB.
Ankunbl. ['OMOJOTMYECKUU psAl  aJIKUHOB, oO0m@as QopMmysia, HOMEHKJIATypa
Y U30MEpHS. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl AJIKHUHOB,
Sp-rudpuaAn3aIysa aTOMHBIX opOuTaseit yriepoaa. Ou3ndeckue CBOMCTBA AIKUHOB.
XUMUYECKHE CBOMCTBa: peakuuu NPUCOEANHEHNS, JTMMepU3aluU
U TpUMEpHU3aluu, OKHUCIEeHUs. KHUCIOTHBIE CBOICTBA QJIKWHOB, HMEIOIINUX
KOHIIEBYIO TPOMHYIO CBsI3b. KaueCTBEHHbIE PEAKIIUKA HA TPOMHYIO CBA3b.

CriocoObl IOJTy4eHHS M PUMEHEHHE aJTKMHOB.

ApoMartuueckue yrieBoaoponbl (apeHsl). ['omosiorudyeckuili psj apeHoB,
oOmasi opmysia, HOMEHKJIATypa U U30MepHs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HUE  MOJeKynbl  OeH3ona. [lpasuno  apomamuunocmu,  npumepuol
apomamuyeckux coeournenui. PU3NUECKUE CBOMCTBA ApPEHOB.
XUMHUYECKUE CBOMCTBA OEH30Ja U €ro TOMOJIOTOB: PEAaKIUU 3aMeIECHUs
B OEGH30JIbHOM KOJIbIIE W YIJIEBOJAOPOJAHOM paJuKale, peakiuu MNPUCOCIUHCHMUS,
OKHCJICHHE TOMOJIOTOB OeH3ona. [lpeocmasnenue o Mmexamusme peaxyuti
anekmpogunvrozo 3ameujenus. llpencraBieHne 00 OpPUEHTHPYIOIIEM JEHCTBUU
3aMecTUTeNIei B OCH30JIBHOM KOJIbIIE Ha TpPUMEpPE aJKWIBHBIX PaJIUKAJIOB,
KapOOKCHJIBHOM, TUPOKCUIIBHON, aMHUHO- M HUTPOTPYTIIHI, aTOMOB TaJIOTEHOB.
Oco0eHHOCTH XUMHYECKUX CBOMCTB cTupoiia. [lomumepusarus ctupona.

Croco0pl IOTydeHHs ¥ IPUMEHEHHE apOMATHYECKUX YTIIEBOIOPOIOB.

[Tpupoausiii ras. [lonyrasie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.



KaMeHHbI# yroib 1 MpoayKThl €ro nepepadboTKu.

CnocoObl  mepepaboTku HepTH: TeperoHkKa, KPEKUHr (TepMUUYECKUH,
KaTaJIMTUYECKUid), pupopMuHr, nupoius. [lpoayktel mepepaboTku HePTH, HX
MPUMEHEHUE B TPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckasi CBA3b MEXKAY PA3IMYHBIMU KJIACCAMU YTIIEBOJOPOIOB.
DNEKTPOHHOE CTPOEHUE TaJIOrCHNPOU3BOJHBIX  YIJIEBOJIOPOJOB.  Peakiuu
3aMEIleHUs] TajoreHa Ha TUJPOKCOTPYIIY, HUMPOSPYNNY, YUAHOSPYNNY,
amunoepynny. JlelicTBUe Ha TaJOTEHIPOU3BOAHBIE BOJHOTO U CIHPTOBOTO
pactBopa miEnoun. B3auMoOJEeNCTBHE AUTAIOTCHATKAHOB C MAarHUEM W IIUHKOM.
Ilonuamue 0 Memannio-opeanuiecKux COeOUHEeHUsIX. Hcnons3oBanue
raJIOTeHITPOU3BO/I-

HBIX yTJEBOAOPOJIOB B OBITY, TEXHHUKE U TIPU CUHTE3€ OPTAHMYECKHUX BEIIECTB.

OKCHEPUMEHTAIbHBIC METOJIbI M3YYEHHUsS BEIIECTB W MX TPEBPAIICHUA:
u3ydeHue (QU3NYECKUX CBOMCTB YIJIEBOJOPOJIOB (PaCTBOPUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOIOB Pa3IMYHBIX KJIaccoB (0OecIBeYMBaHUE OpPOMHOW WIIU
WOJHOM BOJBI, pacTBOpa IE€pMaHTraHaTa KaJus, B3aUMOJICHCTBUE alleTHIICHA
C aMMHUa4YHbIM pacTBOpoM okcuaa cepedpa(l)); kauecTBeHHOE OOHapyKEHHE
yriaepojia Y BOJOpOJa B OPraHMYECKUX  BEHIECTBAX; IMOJIYyYCHHE ITHIICHA
Y U3YYCHHE €ro CBOMCTB; O3HaKOMJeHHE C KosuiekiusiMu «HedTb» u «YTomby,
c o0pa3llaMd  TUIaCTMAcC, Kay4yKOB U PE3UHBI; MOJCIMPOBAHUE MOJIEKYJI
YIIIEBOIOPOIOB U TaJOTEHIPON3BOAHBIX YTIEBOIOPOIOB.

Kucsopoacoaep:xamue opranndecKue coenHeHHs

[IpenenvHbie onHOATOMHBIE CHUPTHI. CTpoeHUE MOJIEKYJN (Ha MpUMepe
MEeTaHoJIa W 3TaHoja). ['oMmornormyeckuid psia, oOwmas ¢opMyna, u30Mepus,
HOMEHKJIaTypa U kinaccuukanusa.  Dusnueckrue  CBOWCTBA  MpPEETbHBIX
OJIHOATOMHBIX CIUPTOB. BOIOpOIHBIE CBS3M MEKY MOJIEKYJIAMU CITIUPTOB.

XHUMUYECKHE CBOWMCTBA: PEAKIMM 3aMEIICHHUsS, JETrUApaTalui, OKUCIEHUS,
B3aUMO/ICHCTBUE C OpraHUYECKUMH Y HEOPTaHUYECKUMHU KHCJIOTaMH.
KauecTBeHHas peakuus Ha OHOATOMHBIE CIIUPTHL. J[eCTBUE 3TaHOJa U METaHOJIa
Ha opraHu3M uenoBeka. CrocoObl TOMYyYEHUS U MPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Ipocteie >¢upsl, HOMEHKIaTypa U uzomepusi. Oco6eHHOCTH (UBUUYECKUX
Y XMMUYECKUX CBOWCTB.

MHOroaToMHbI€ CIUPTHI —  ATWJICHTJIMKOJb U TNIUIepUH. Du3nueckue
A XUMHUYECKUE CBOMCTBA: peakuuu 3aMellIeHUs, B3aUMO/JICCTBUE
C OPraHUYECKUMU W HEOPTaHUYECKUMU KHUCJIOTaMU, KauyeCTBEHHAas pEakius Ha
MHOT'0aTOMHBI€ CIUPTHL. [Ipedcmasnenue o mexanuzme peaxkyuti HyKieo@puibHO20
samewjenusi. JlelictBue Ha  opraHm3M  denoBeka. (CmocoObl  TOMydeHHUS
Y IPUMEHEHUE MHOT0-aTOMHBIX CITUPTOB.

®enon. CrpoeHue MOJEKYJbl, B3aUMHOE BIHMSHUE THUIPOKCOTPYIIIIHI
u 6eH3onbpHOTO sifpa. dusndeckue cBoiicTBa (eHona. OCOOEHHOCTH XUMUYECKHUX
cBoiCcTB (eHona. KadectBennsie peaknuu Ha (eHon. ToxcuuHOCTh (DeHoma.
Crnioco6b1 osrydenust u mpuMenenne penona. Genondopmanbaeruanas cMoa.



KapOoHWIbHBIE COEIMHEHUS — AJBJIETUAbl U KETOHBL. DJIEKTPOHHOE CTPOCHHUE
KapOOHWJIBHOW Tpymnmnbl. ['oMosiornueckue psijbpl aiabJAeru0B U KETOHOB, 00Ias
dbopmyna, wuzomepuss | HOMeHKiIarypa. Du3MUecKue CBONCTBAa ajbJACTUIOB
Y KETOHOB.

XHWMHUYECKHE CBOWCTBA albACTUIIOB WU KETOHOB: PEAKUHUHM MPUCOCTUHEHHUS.
llpeocmasnenue o mexanuzme  peakyuii  HYKI€OQUIbHO20  NPUCOEOUHEHUS.
OxucneHue anpJerujioB, KauyeCTBEHHbIE peakiuu Ha anpiaerujbl. CrocoObl
NOJIYYEHHSI ¥ TPUMEHEHUE AJIBJIETHIOB U KETOHOB.

OAHOOCHOBHBIE  TpeAeNbHBIE KapOOHOBBIE  KHCIOTBHL. (OCOOEHHOCTH
CTPOEHUS MOJIEKYJ  KAapOOHOBBIX  KHCHOT. M30Mepus W HOMEHKIATypa.
®du3nyeckre CBOICTBA OJHOOCHOBHBIX MPEAECIbHBIX KapOOHOBBIX KHCIOT.
Boaopoanbie CBSI3U MEXAY MOJIEKYJIaMHU KapOOHOBBIX KUCIIOT.

XVUMUYECKHUE CBOMCTBA: KHUCIOTHBIE CBOWCTBA, pEakIusl STepUHUKAIIH,
PEaKIMK C Y4aCTHEM YIJIEBOJOPOJHOIO paguKaa.

Oco0eHHOCTH CBOMCTB MypPaBbUHOM KUCIIOTHI.

[TonsiTue O MPOU3BOJHBIX KAapOOHOBBIX KHCIOT — CJOXHBIX d(upax,
AHSUOPUOAX, 2ATIO2EHAHSUOPUOAX, AMUOAX, HUMPUTAX.

MHorooOpa3ue KapOOHOBBIX KHUCIOT. OCOOEHHOCTH CBOMCTB HENpeaeIbHbIX
Y apOMAaTUYECKUX KapOOHOBBIX KHCJIOT, JTMKapOOHOBBIX KHCJIOT,
THJIPOKCUKAPOOHOBBIX KHUCIOT. llpeacTtaBureny BBICHIMX KapOOHOBBIX KHCIIOT:
CTEapuHOBAasA, MAJBMUTHHOBAs, OJICUHOBAs, JUHOIEBAs, JUHONEHOB8As KUCIOTHL
CriocoObI OTy4eHHs U TPUMEHEHNE KapOOHOBBIX KHUCIOT.

Cnoxsble 3¢pupbl. ['oMonornueckuil psa, obuias Gopmyna, u30Mepus
Y HOMEHKJIaTypa. Dusndeckue W XMMUYECKHUE CBOMCTBA: THUIAPOJIM3 B KUCION
Y LIEIIOYHOM Cpee.

XKupsel. CTpoeHue, puznyeckre U XMMUYECKUE CBOWCTBA KUPOB: THAPOJIN3
B KUCJIOW U 1enodHoil cperge. OCOOCHHOCTH CBOWCTB IKHUPOB, COJEpKalIUX
OCTaTKU HEMPEIEIbHbBIX KUPHBIX KUCIOT. JKUpHI B ipupoe.

Mputd Kak COJM BBICIIUX KapOOHOBBIX KHCJIOT, MX MOIOIIEE JIEHCTBHE.
Iouamue o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mrast xapakrepuctuka yriaeBoaoB. Kmaccudukamnms yrieBomoB (MOHO-,
JIV- ¥ TIOJTCaXapHibl ).

MoHocaxapuapl:  IJIOK03a, (pykTO3a, earakmosa, pubo3a, 0e30K-

cupubosa. duznyecKne CBOICTBA Y HaXOXKJICHUE B IIPUPO/IE.
®orocuntes. Onmuyeckas uszomepus. Konvuamo-yennas maymomepusi Ha
npumepe MOJIeKY bl 2NIIOKO3bl, npoexyuu Xeyopca,

anbda- u 6eTa-aHomepbl 2NHKO3bL.

XVWMHUYECKHE CBOWCTBA TIIFOKO3BI: PEAKIMHA C y4acTHEM CIHUPTOBBIX
W aNbJCTUIHOW TPYIII, CIHUPTOBOE W MOJOYHOKHCIOe OpokeHue. I[IpumeHeHue
TJIFOKO3bI, €€ 3HAYCHHE B )KU3HECATEIHHOCTA OpraHu3Ma.

Hucaxapuael: caxapo3a, MalbTO3a W .lakmo3da. BoccTraHaBIMBarone
¥ HEBOCCTAaHABIMBAIOIINE AWcaxapuibl. [ maponus amcaxapuaoB. Haxoxxnenue
B MIPUPO/IE U TIPUMECHEHHE.

[Tomucaxapubr: KpaxmaJ,  TJIUMKOTeH | IeJUTI0J03a. Crtpoenue
MaKpOMOJIEKYJl KpaxMmaja, TJMKOTeHa | IeUToNo3bl. Dusnueckne CBOWCTBA



KpaxMajla ¥ LEJUIIOJIO3bl. XHMMHMYECKHME CBOMCTBA  Kpaxmaya: THUIPOJIU3,
KAueCTBEHHAsl peaKkuus C MOJOM. XHMHYECKHME CBOMCTBA LIEJUIIOJIO3bI: THIPOJIU3,
noJiyueHue 3pupoB 1eJUTI0I103b1. [IoHSITHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN MIEIK).

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHUs BELIECTB M UX MPEBPAIICHUN:
PacTBOPUMOCTh PA3JIUYHBIX CIUPTOB B BOJIE, B3AMMOJICICTBHUE 3TAHOJIA C HATPUEM,
OKHCIIEHHE STWJIOBOTO CHUPTAa B alIbJIETU] HAa PACKAIEHHON MEIHON IMPOBOJIOKE;
OKHUCJIEHHE ASTHJIOBOIO CHHMPTa JUXPOMATOM Kaius (BO3MOXXHO HCIOJb30BAHHE
BUJIEOMATEPHUAIIOB); KAUYECTBEHHbIE PEAKIMH Ha ajabJeruipl (C TUIPOKCHIOM
nuammuHcepeopa(l) Y TUJIPOKCUIOM menu(Il)); peaxkuus IMLEPUHA
c rugpokcuaoM Meau(ll); xumudeckue CBOMCTBAa pacTBOpa YKCYCHOM KHUCIIOTHI,
B3aMMOJICHCTBUE pacTBopa TIIIOKO3bI ¢ ruapokcuaoMm menu(Il); BzaummoneiicTBue
Kpaxmajia C MOJIOM; PEIIEHHE 3KCIIEPUMEHTAJbHBIX 3a7ad no temam «CrupTsl
u peHombl». «KapooHoBbie KUCTOTHI. ClI0KHBIE 3()UPBD.

A3oTcoaep:Kaniue OpraHnvecKue coeTnHeHus

AMHMHBI —  OpTraHMYECKHE TIPOU3BOJHBIE aMmmuaka. Kiaccudukaims
aMUHOB: anudaTuIecKue U apOMaTUYECKUE; MIEpBUYHBIE, BTOPHUYHBIC
u TpetuuHbie. CTpoeHHE MOJeKys, oOmas ¢opmyia, W30MEpHs, HOMEHKIaTypa
U (pU3NYECKUuEe CBOMCTBA. XUMHUYECKOE CBOMCTBAa alM(pPaTUUECKUX aAMHUHOB:
OCHOBHBIE CBOWMCTBa, aJKWIMPOBAHUE, B3aUMOJCHCTBUE TIEPBUYHBIX aAMHUHOB
¢ a30TUCTOM KHcIOoTOM. CoJiM aIKMJIaMMOHHUS.

AHWIVMH — TPEACTAaBUTEIb AMHUHOB apoMaTtudyeckoro psaa. CrtpoeHue
aHunuHa. B3anmHoe BiIusiHUE TPYNI aTOMOB B MOJIEKyJie aHuiIMHA. OCOOEHHOCTH
XMMHUYECKUX CBOMCTB aHWIMHA. KaueCTBEHHbIE pEaKIIMU HA AaHWJIUH.

CniocoObl moJiydeHus: U MpUMeHeHne anudarndeckux aMuHoB. [lomydeHue
aHWJIMHA U3 HUTPOOESH30JI1a.

AmuHokucnotel. HoMenkiarypa u uzoMepusi. OTaenbHbIE MPEACTaBUTEIN
[]-aMUHOKHCIIOT: TJIUIUH, AIAHUH, (DeHUNANAHUH, CEPUH, 2TIYMAMUHOBAS. KUCIOMA,
ausun, yucmeun. Onmuueckasn uzomepus amunoxuciom. D- u L-amunoxuciomer.
du3nyecKkue CBOMCTBA aMHMHOKHCIIOT. XMMHUYSCKHE CBOMCTBA aMUHOKHCIOT Kak
aM(OTEepHBIX  OPraHMYECKUX  COCAMHCHUM, peakuus  IOJUKOHJICHCAIIUH,
oOpa3zoBaHue MENTUAHONU CBsI3U. bruonornyeckoe 3HaueHre aMUHOKHUCIOT. CHUHTE3
Y TUJPOJIU3 MENTUIOB.

benku kak mnpupomneie nosuMmephl. [lepBuuHasi, BTOpUYHAs W TPETUYHAA
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIIMU Ha OCJIKHU.

llonamue 06 azomcodepxcawux 2emepoYuKIUYeCKUX  COEOUHEHUSX.
Tupumuounosvie u nypunosvie ocunoganus. Hykneunosvlie Kuciomsi: cocmas,
cmpoeHue u OUoI02u4ecKas poib.

OKCIIEPUMEHTAJILHBIE METOJIBI M3YVUYSHHUS BEIICCTB U1 MX NPEBPAIICHHI:
pacTBOpeHHne OENKOB B BOJEC; JCHATypalus OEJIKOB MPU HarpeBaHWU; IIBETHHIC
peakiuu Ha OCNKH; pEIIeHHE OKCIECPUMEHTAIBHBIX 3a7a4 110  TeMaM
«A3zoTcoaepxarniue OpPraHUYECKHUE CO-CJIMHCHMUS u «Pacmo3naBaHue




OPraHUYECKUX COCOUHEHUI.

BricokoMosieKyJIsIpHbIE COeTMHEHUST

OCHOBHBIE MOHATUS XUMHUH BBICOKOMOJEKYJISIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNAU, CPEAHSAS MOJICKYJISIpHAS
Macca. OCHOBHbIE METOJbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COEIUHEHUN —
NOJINMEpU3alis M NOJUKOHJeHcauus. [Ipedcmaenenue o cmepeopeynsipHocmu
U HAOMOAEKYIAPHOU CMPYKMype NOIUMEPO8, 3ABUCUMOCHIb CBOUCME NOAUMEPOS
OM UX MOAEKVIAPHO2O U HAOMOIEKYIAPHO20 CIMPOEHUSL.

[Tonmumepubie Matepuanbl. [lmactmacchl (MOJWMATUIICH, TOJUIPOIMIICH,
MOJIUBUHWIXJIOPU, TMOJUCTUPOJ, MOJUMETHIMETAKpUIAT, MOJUKAPOOHATHI,
noJIMdTUIICHTEpePTasIat). Y THin3aius u nepepadoTka IiacTUKa.

DI1acTOMEpHI: HaTypaJbHbIM  Kayuyk, CUHTETUYECKHE  KAy4YyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIM, U30MPEHOBBIN) U curuxonsl. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, MEPCTh, MIENTK), UCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KaIPOH U JIABCaH).

Llonumepol cneyuanbHo20 HA3HA4eHUs. (meghioH, Kegnap,
91eKMpONnpo8odsauue noaumepsbl, buopasziazaemvle NOIUMEPDL).

OKCHEPUMEHTAIbHBIC METOJbl HM3YYEHHUs] BEIIECTB W MX MPEBPALCHUM:
O3HaKOMJIEHUE C o0pa3liaMu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
KaydyKOB; pCIICHUE JKCIEPUMEHTAIbHBIX 3ada4 Mo TeMme «Pacrno3HaBaHue
IIJJACTMACC U BOJIOKOH.

Pacuémmnuie 3a0auu

Haxoxnenue wmonekynsipHO (HOpMyJbI OpPraHUYECKOro COCIUHEHUS TI0
MacCOBBIM  JIOJISIM ~ 3JIEMEHTOB, BXOJSIIMX B E€ro COCTaB; HAaXOXICHUE
MOJIEKYJIIPHON  (DOPMYIIBI  OPraHUYECKOTO COeAUWHEHUs 1o Macce (00béMy)
MPOJYKTOB CTOpaHUs; MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOTYKTOB
peakiuu W/WIM HWCXOJHBIX BEIIECTB; YCTAHOBJIEHUE CTPYKTYpPHOU (POpMYIIbI
OpPraHUYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKMX CBOWCTB WJIU CIIOCOOOB
TIOJIYYCHUS; OIpPEACIICHUE JOJMU BBIXOJA MPOIYKTAa PEAKIMH OT TEOPETHUYCCKU
BO3MOYKHOTO.

Mexcnpeomemmuule ceasu

Peanuzanus MeXnpeaMETHBIX CBA3E€U IIPU U3YYEHUU OPraHUYECKOM XUMUU
B 10 kjmacce ocCymIeCTBIsICTCS Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX TOHATHUM, TaK W HOHSITUM, NPHUHATHIX B OTIAEIBHBIX MpPEIMeTax
€CTECTBEHHO-HAYYHOTO [IUKJIA.

Obwue ecmecmeeHHO-HAYYHble NOHAMUA: SIBJICHHE, HAy4dHBIH (akT,
TUIO0Te3a, TEOpHUs, 3aKOH, aHalIu3, CHUHTE3, Kiaccudukanus, HaOI0IeHuE,
M3MEpPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICIIMPOBAHHUE.

Qu3uka: wMarepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, MOJIEKYIA,



SHEPreTUYECKUI ypPOBEHb, BEIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEILIECTBA, (PU3MYECKHE BEJIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, PHEprus,
Macca.

buonoecusa: xnerka, opraHusM, DJKocuUcTeMa, Ouocdepa, MeTadoIu3M,
HACJIEICTBEHHOCTb, aBTOTPO(MHBIN U reTepoTpOopHBIM TUI MNHUTAHUS, OpOXKEHUE,
dboTocuHTE3, HbIXaHWE, OENKHU, YIJIEBOJIbI, >KUPBI, HYKIECHHOBBIE KHUCIIOTHI,
(hepMEHTHI.

l'eocpaghus: none3Hble UCKOTIAEMbIE, TOIUIHUBO.

Texnonozcus: mNHUIIEBBIE NPOAYKTHI, OCHOBBI PAIlMOHAJIBHOTO MHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC. OBIIAA U HEOPTTAHUYECKAS XUMUSI
Teoperuyeckue 0CHOBbI XMMHH

AtoM. CocTaB aTOMHBIX siiep. XUMUYECKHI 3JIeMEHT. I30TOmBI.
Kopnyckynapno-6onnosoii  dyanuzm,  080UCMBEHHAS  Npupooa  31eKMpOoHA.
CtpoeHne 3IEKTPOHHBIX 000JIOYEK aTOMOB, K8AHMOGble YUCIA. DHEPTEeTUUECKUE
YpPOBHM U MOAYpPOBHU. AToMHbIe opOutanu. Kiaccupukanus XuMHYECKHX
3JIeMEHTOB (S-, P-,d-, f-amemenTsI). PacmpenerieHue 3JI€KTPOHOB MO ATOMHBIM
OpOUTANSIM; NpUHYUn MuHUMyMa OSHepeuu, npunyun Ilaynu, npasuno Xyuoa.
DONEeKTpOHHbIE  KOH(PUTYpallMM  aTOMOB  3JIEMEHTOB  NEPBOrO—YETBEPTOIO
MEPUOJOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJICKTPOHHBIE KOH(MUTYypaIun
VMOHOB.

llonsimue 06 oHepeuu UOHU3AYUU, IHEP2UU CPOOCMBA K INEKMPOHY.

DIIEKTPOOTPULIATEIIBHOCTb.

[Tepunonnueckuit 3akoH u Ilepuognueckas cucreMa XMMAYECKUX 3JIEMEHTOB
. . MenneneeBa. CBA3b nepuoAndecKoro 3akoHa u lleproauyeckoil CHCTEMBI
XAMHUYECKUX  JJIEMEHTOB  C COBPEMEHHOW  TEOPHUEH  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUUYECKHUX JIEMEHTOB M 00pa3yeMbIX UMHU
MPOCTBIX W CIIOXKHBIX  BEIIECTB IO TrpynnaM | nepuoaaMm. 3HAyY€HUeE
nepuoaunueckoro 3akoHa /[. 1. Menneneesa.

XumMuueckas CBsI3b. Buabl XMMHUUYECKOW CBSI3M: KOBAJICHTHAs, HMOHHAas,
MeTainyeckasi. MexaHu3mbl 00pa30BaHMS KOBAJCHTHOW CBSI3U: OOMEHHBIN
Y IOHOPHO-AKIENTOPHBIA. DHEPrUsl ¥ JJIMHA CBSI3U. [10AsIpHOCTD, HAITPABIEHHOCTD
Y HACBIIIAEMOCTh KOBaJIEHTHOW CBs3u. KparHble cBa3u. BopopoaHas cCBs3b.
MexMoneKyspHble B3auMOICHCTBUS.

BaneHTHOCTh U BaJleHTHBIE BO3MOKHOCTH aTOMOB. [ ubpuousayusi amomHsix
opbumarneti. CBA3b S3JIEKTPOHHOM CTPYKTYpPhl MOJIEKYJI C MX T'€OMETPUYECKUM
CTpPOCHHUEM (Ha TPUMEPE COEAMHEHUN STIEMEHTOB BTOPOTO MEPUO/IA).
[IpencraBiieHrie O KOMIUIEKCHBIX coelnHEHUsAX. CocTaB KOMIUJIEKCHOTO HOHA:
KOMITJIEKCOoOOpaszoBarenb, nuranabl. Koopounayuouwnoe uucno. Homenxiamypa
KOMNJIEKCHbIX ~COeOUHeHUl. 3HaueHue KoMnieKcHvlx coedunenutl. Ilonamue
0 KOOPOUHAYUOHHOU XUMUU.

BemectBa  MOJIEKYJISIDHOTO M HEMOJEKYJISIPHOTO  CTpOEHUA. UMbl



KPUCTAJUIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BELIECTB.

[TonsTue o nucnepcHbIX cuctemax. MctuHHble pacTBopbl. [lpedcmagnenue
0 Koanouonwvlx pacmeopax. CHocoObl BBIPAKEHUS KOHLEHTPALUU pPacTBOPOB:
MaccoBas JO0JI1 BEIIECTBA B PaCTBOPE, MOJIIPHAs KOHIEHTpauusa. HaceleHHbIe
Y HEHACBIIIEHHBIE PaCTBOPBI, PACTBOPUMOCTb. KprcTauioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BellecTB. TpuBHaibHbIE
Ha3BaHUS OTJACIBHBIX IIPEACTABUTENIEH HEOPTAaHUYECKUX BEIECTB.
Knaccudpukanumss XUMHUECKMX pEaKIUil B HEOPTaHUYECKOW ¢ OpraHu4ecKou
XUMHUH. 3aKOH COXPAaHEHHs MACChl BEUIECTB; 3aKOH COXPAHEHHS WM MPEBPALLECHUS
SHEPrUH MPU XUMUYECKUX peakiusax. TermnoBeie 3Q(PeKTsl XUMUYECKUX PEaKLni.
TepMOXUMHUYECKUE YPABHEHUS.

CKOpOCTh XUMHUYECKOW peakliu, €€ 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB.

['oMoreHHbIE U reTeporeHHsle peakuuu. Karanus n katanm3aTtopsl.
OOpaTumble ¥ HEOOpaTUMBIE peakuu. XHUMHUYECKOoe paBHOBecue. Koncmanma
xumuueckoeo pasrosgecusi. MAKTOpBI, BIUAIOIIHME Ha IIOJOKEHHE XHUMHYECKOrO
paBHOBECHUA: TEMIIEPATypa, AABICHUE U KOHIEHTPALMU BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunun Jle [larense.

Onextponutnyeckas auccouuanus. CuibHbIE U clladble AIIEKTPOJIUTHI.
Crenens nuccounauuu. Houuoe npouszgedernue 600vl. Cpela BOJHBIX paCTBOPOB:
KHUCJIOTHAsl, HEWTpasibHas, LenovHas. Bomopoausiii nokaszarens (pH) pactBopa.
['unponus coneil. Peakunn HOHHOTO 0OMEHa.

OKHCIUTENPHO-BOCCTAHOBUTENbHBIE ~ peakunu. (CTeneHb  OKUCIEHUS.
OkucnuTeNs W BOCCTAHOBUTENB. [IpOIECCHl OKHCIIEHHS ¥ BOCCTAHOBJICHUSI.
BaxHelme OKUCIUTENIM U BOCCTAHOBUTENIW. MeToa 3JIEKTpOHHOTO OanaHca.
DIJIEKTPOJIN3 PACTBOPOB U PACILIABOB BEIIECTB.

OKCHEPUMEHTAIBHBIE METOJIBl M3YYEHUs BELIECTB M UX NPEBPAIICHUM:
pasnodicenue TEPOKCHUIA BOAOPOAA B IIPUCYTCTBUM KATAJIM3aTOPa; MOIEIHU
KPUCTAIUTMUECKUX PELIETOK; MPOBEACHUE Peakiuii HOHHOTO OOMEHa; ONpeesieHUe
Cpeabl PacTBOPOB C IOMOIIBI0 WHIMWKATOPOB; WM3y4YEHUE BIUSHMUS PA3IUYHBIX
(GakTOpOB Ha CKOPOCTh XUMHUYECKOM peakUuu M MOJOKEHHE XUMHUYECKOTO
pPaBHOBECHS.

Heoprannyeckasi xumusi

[lonoxxenne HemetaiuioB B llepmonnueckoit  cucreMe  XMMHUYECKHX
sanemeHnToB J[. . MeHnneneeBa 1 0COOCHHOCTH CTPOCHUS UX aTOMOB. DU3MUECKUE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAIJIOB (Ha MpUMEPE KUCIOPOJia, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydyenue, ¢usnmdyeckre W XMMHUUYECKHE CBOMCTBA: peaKIuu
C METajUlaMUd Y HEMETaJllaMH, BOCCTAHOBHUTENIbHbIE  CBOMCTBA. [ 'Mapuibl.
TonnusHvie a1emenmeol.

lanorensl. HaxoxpaeHue B mpuponae, CHocoObl MOMydeHUs, (PU3MUECKHE
A XUMUYECKUE CBOMCTBA. ["a;moreHoBOOPOIBI. Baxnenmmue
KHCIIOPOJICOIEpIKAIINE COSTUHEHUS TaoreHoB. JIabopaTopHbIe U MPOMBIIIIICHHBIC
CIIOCOOBI MOTY4YEeHUs TAIOTeHOB. [[puMeHeHre raloreHoB U UX COSTMHEHHM.



Kucnopon, o30H. JlabopaTopHbie U MPOMBIIIUICHHBIE CIIOCOOBI  MMOTYYEHUS
kucinopoaa. PuU3MYECKHE W XMMHUYECKHME CBOMCTBA W IMPUMEHEHUE KHCIOPOJa
1 030Ha. OKCUBI U IEPOKCUIBI.

Cepa. Haxoxnenue B mpupojae, CHOCOObl MOJTy4YeHUs, (QU3NUECKHE
u xummuueckue cpoiictBa. CepoBogopon, cyibhunbl. Oxcupa cepwi(I1V), oxcun
cepbl(VI). CepHucras u cepHas KUCIOTHI M uX cojid. OCOOEHHOCTH CBOMCTB
CEepHOM KUCIOTHIL. [IpuMeHeHne ceprl U €€ COCTUHEHUM.

Azor. Haxoxmenue B mpuponae, CHOCOOBI TMONydeHus, (u3HUecKue
U XUMUYECKue CcBoWcTBa. AmMMak, HUTpuAbl. Okcuiabl a3zora. A3oTHCTas
W a30THasi KHUCJIOTBI M UX coiu. (OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI.
[IpumeHeHne a30Ta 1 €ro COeIMHECHUA. A30THBIE YI0OpEHUSI.

®dochop. Haxoxmenue B mpupoae, CHOCOOBI TMOTyYEHUS, (PU3NUECKHE
u xumudeckue cBoictBa. @ochuapl u pochun. Oxcuanl dochopa, ochopHas
kuciota ueé€ comu. Memagocghopuas  u nupogocgopuas  Kuciomet,
gocpopucmasn u gpocghopnosamucmasn rucromol. llpumenenne dochopa u ero
coenuHeHuii. @ocopHbie y100peHusl.

VYrinepon, HaxokIeHHE B IpUpOAE.  AJUIOTPOINHBIE  MOAUGUKAIIHH.
duznyeckre ¢ XMMUYECKHE CBOMCTBAa IMPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaoM. Oxcua yriaepona(ll), oxkcun yranepona(IV), yronbHas kuciora u eé
COJIU. AKTUBHUPOBAHHBIN YTOJb, adcopbyusa. @yanepenvl, epageH, yaiepooHvie
Hanompyoku. IlpuMeHeHre MPOCTBIX BEIIECTB, 0OPa30BaHHBIX YIJIEPOIOM, U €ro
COCIMHEHNH.

Kpemunii. Haxoxnaenuwe B mpupoie, CHocOObl MOJMYyYEHHs, (PU3HUECKHUE
U xumuueckue cpoiictBa. Okcupa kpemHus(1V), kpemHueBas KUCIIOTa, CUIIMKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHu. CTEeKI0, €ro NoJIydeHne, BUIbl CTEKIIA.
[Tonoxenne wetamnoB B [lepuognyeckoil cucremMe XHMHUYECKHX JJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS AICKTPOHHBIX 000JIOYEK aTOMOB METAJIIOB.

Pacnpocmpanenue xumuueckux sn1emeHmos-memanios 8 3eMHOU KOpe.

O6mume ¢uzmyeckue CBOMCTBA MeTaIOB. [IpuMeHeHne MeTallsioB B OBITY
u TexHuke. CIuiaBbl METAILJIOB.

DNEeKTPOXUMHUECKUI psAll HampsbkeHui MetamioB. OOmme crnocoObl
MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPIUs, MAPOMETAITYPIus,
anekTpoMetautyprus. [loHsitue o kopposun MeramuioB. CrocoObl 3alIMTBHl OT
KOPPO3UHU.

O6mas xapakrepuctuka MetaioB [A-rpynmsl Ileprognyeckoit cucTemsl
XUMHUYECKUX  dJIeMeHToB. Hatpuit  uw kanuii:  mosydyeHue,  ¢U3HUYECKUEC
U XMMHUYECKHEe CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COSAUHEHUM.

Oobmas xapakrtepuctuka metaiioB I[A-rpynmer Ilepuonnyeckoit cucteMsl
XUMUYECKMX  DJIEMEHTOB. Marauii W Kajuplui:  mojydeHue, (usndeckue
Y XUMUYECKHUE CBOICTBA, MPUMEHEHHE TMPOCThIX BEIIECTB M UX COEIWHEHUMH.
JKécTrocTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmoMuHM:  monydeHue,  (QUBMYECKHE W XMMHYECKHE  CBOICTBA,
OPUMEHEHHE MPOCTOr0 BEIIECTBA U €ro coeAuHEeHUH. AMm(poTepHbIe CBONCTBA
OKCH/JIa ¥ TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI alTFOMUHUS.

OO6mrast xapakTEepUCTHKAa MeETAUIOB MmoOouHbix noarpymnm (b-rpymm)



[Ieproan4eckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

Pu3nvecKnue M XMMUYECKUE CBOMCTBA XpOMa M €ro coeAuHeHuu. OKcuabl
u runpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomatbl u 1UXpOMAThI, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lomyueHne u npuMeHeHne Xpoma.

Pu3nyeckue | XMMUYECKHE CBOMCTBA MapraHila W €ro COEOUHEHHUIA.
Baxmueiimme  coemunenust — mapranua(ll),  mapranua(IV),  mapranma(VI)
u Mapranna( VII). Ilepmanranar kanaus, €ro OKMUCJIUTEIIbHBIE CBOMCTBA.
duznyeckue M XMMUYECKHE CBOWCTBA JKeJe3a U ero coeauHeHuid. OKcHipbl,
ruapokcunl u conu xenesa (II) u xxenesza (). [Tonydyenue u npuMeHeHue xenesza
Y €ro CIUIaBOB.

Du3NUECKUEe U XUMUYECKHE CBOMCTBA MeIU U €€ coenuHeHuil. [lonyuenue
Y IPUMEHEHUE MEAU U €€ COCAMHEHUN.

[Huuk: momydeHue, (QU3NUECKUE U XUMHUYECKHE CBOHCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa M TUJIPOKCH/IA [IMHKA, THIPOKCOKOMIUIEKCHI IUHKA. [I[puMeHeHune
LMHKA U €r0 COCTMHECHUIA.

OKCHEPUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MPEBPAIICHUN:
U3ydeHUEe O00pa3lloB HEMETAJUIOB; TOpPEHHE cephl, ¢ocdopa, keneza, MarHus
B KUCJIOPOJE; HM3Y4YEHHE KOJUIEKIMH «MeTallibl U CIUIaBbD», B3aWMOJICHCTBUE
HICJIOYHBIX U MIEJIOYHO3EMEIBHBIX METAJUIOB C BOJOW (BO3MOXKHO HCIIOJIH30BAaHUE
BHUJICOMATEPHUAIIOB); B3aMMOJICHCTBHE IIMHKA U JKEJie3a C pacTBOpaMU KHUCIOT
U 1IEJIOYEH; KAYeCTBEHHBbIE pEAKIMH Ha HEOPraHWYECKHE aHUOHBI, KaTHOH
BOJOPO/Ia U KAaTHOHbl METAJJIOB; B3aMMOJEHCTBUE THAPOKCUIOB aAIIOMUHUS
Y IMHKA C pacTBOpaMHU KHUCJOT M ILIEJOYEH; pelIeHUEe SKCIEPUMEHTANbHBIX 3a4a4
no temam «l'amorenb», «Cepa ue€ coeauHeHUs», «A30T U Qocop u uX
COEJIUHEHHUS, «Metainpl  rAaBHBIX noArpynm», «Metamibel 10O0YHBIX
MOATPYIIID.

XUMHUA 4 KU3Hb

Ponp xumun B o6ecriedeHuN YCTOMYHBOTO Pa3BUTHS YEIOBEUECTBA.

[lonsiTve O Hay4YHBIX METOJIaX TO3HAHUS ¢ METOJOJIOTUH HAYYHOTO
UCCIIETOBAHMS.

Haydnple  mpuHIMNBI  OpraHM3allid  XHMHYECKOTO  TPOW3BOJICTBA.
[IpoMbITIUTIEHHBIE CTIOCOOBI TIONYYCHHMS] BAXKHEWIIMX BEIMIECTB (HA MpuUMepe
MIPOM3BOJICTBA aMMHaKa, CEPHON KUCIIOTHI, MeTaHoa). [[poMBITITIEHHBIE CTIOCOOBI
MOJTyYEHHUSI METAIJIOB U CIUIABOB. XMMHUYECKOE 3arpsi3HEHUE OKPY’KaIOIIEH Cpeiibl
U ero mnocienctsus. Ilpobnema nepepabomxu omxo008 u NOOOUHLIX NPOOYKMOS.
Ponb xumuu B o0ecriedeHuu SHEpPreTuYecKon 0e30macHocTu. [lpunyunsl «3e1éHou
XUMUUY.

XuMmus W 300poBbe uenoBeka. JlekapcTtBeHHble cpeactBa. IIpaBuna
WCITOJIb30BAHUS JICKAPCTBEHHBIX MpenaparoB. Pois XuMun B pa3BUTUN METUITUHBI.

XVMHsI TIMIIU: OCHOBHBIE KOMITOHEHTHI, MUIEBbIE M00aBku. Poib xumum
B 00€CreYeHnH MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepuasie cpenctBa. beitoBas xumus. [lpaBuma
0€30MacHOr0 WMCIOJIb30BaHUSI TpenapaToB OBITOBOM XHWMHHM B IMOBCEIHEBHOU



KU3HH.

XuMUSL B CTPOUTEIIHCTBE: BXHEHINIME CTPOUTEIHHBIC MaTepPHalbl (IIEMEHT,
OCTOH).

XuMHUS B CeNIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaIbHbIC yI0OpEHHUS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepUajbl, KPacKH, CTEKIIO, KepaMHKa.
Mamepuanwi 0ns 21ekmponuxu. Hanomexuonozuu.

Pacuémmnuie 3a0auu

Pacuétel: Macchl BelecTBa Wik 00bEMA Ta30B MO U3BECTHOMY KOJIUYECTBY
BEILIECTBA, Macce€ WM OOBEMY OJIHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB;
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOMYKTOB PEAKIMH, €CIIH OHO W3
BCII[ECTB HMMEET IMpUMeECH; Macchl (00BEMa, KOIMYECTBA BEIIECTBA) IPOIYKTA
peaKuuu, €CIM OJHO W3 BEHIECTB JAaHO B BHJIE pPACTBOpA C ONPEACIEHHON
MacCOBOM JIOJIE pacTBOPEHHOTO BEIIECTBA; MAaCCOBOM JIOJHM U MOJISIPHOU
KOHIICHTPAIlMA BEIIECTBA B pACTBOPE; JOJM BbIXOJA IPOAYKTA PEAKIUU OT
TEOPETUUECKU BO3MOKHOTO.

Mexcnpeomemnunie ceasu

Peanuzamuss ~ MeXOpeIMETHBIX  CBs3€M  IpU  HM3y4YeHUH  OOIIeH
U HeopraHudeckoil xumuu B 11 Kitacce oCyIecTBIseTCA Yepe3 UCIOIb30BaHUE KaK
OOIUX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK W MOHATUH, MIPUHATHIX B OTACIHHBIX
IIpeIMETaxX €CTECTBEHHO-HAYYHOTO ITUKJIA.

Obwue ecmecmeeHHO-HAYYHbIe NOHAMUS: SIBICHHE, HAy4YHBIM (HaKT,
TUTIOTE3a, TEOpHs, 3aKOH, aHaIW3, CHHTE3, KiIacCH(UKAIUs, TEPHOIUIHOCTD,
HaOI0ICHNE, U3MEPEHHE, SKCTICPUMEHT, MOJICITb, MOJICIIMPOBAHUE.

Qusuxa: MaTepus, MHKPOMHP, MaKpPOMHpP, aTOM, D3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIBI, PATMOAKTUBHOCTh, MOJIEKYJIa, SHEPTETHUECKUI YPOBEHD,
BEII[ECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HJICAIBHBIN Ta3,
bu3nYecKue BeJIMYUHbI, €IMHUIIBI U3MEPEHHUSI, CKOPOCTh, SHEPTHsI, Macca.

buonoeus: xierka, opranusM, 3KocucTeMa, ouocdepa, MmeTaboIN3M, MaKpO-
¥ MUKPORJIEMEHTHI, OCTTKU, KUPBI, YIIIEBOJIbI, HYKJIIEMHOBBIE KUCIOTHI, (JEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIECTB U MOTOK YHEPTUHU B IKOCUCTEMAX.

l'eoepagusa: Mmyunepabl, TOPHBIE MTOPOIbI, TIOJIE3HBIE UCKOMIAEMBbIE, TOTUIMBO,
pPEeCypCHhI.

Texnonocus: XAUMHAYECKasi TPOMBIIICHHOCTh, METAILTYPTHs, CTPOUTEIIbHbBIC
MaTepHalbl, CEIbCKOXO3IUCTBEHHOE MPOMU3BOACTBO, MHUIIICBAsT ITPOMBIIIICHHOCTD,
dapmareBTHUECKAS MIPOMBIIIICHHOCTb, MTPOM3BOCTBO KOCMETHYICCKUX
IpernaparoB, TMPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPHAIOB, JJICKTPOHHAs
MIPOMBITIUICHHOCTh, HAHOTEXHOJIOTHH.



Pa3nen 2. [lnannpyemMble pe3yJibTaThl 0CBOEHHS Y4eOHOT0 MPeaMeTa
«XUMHUA»

Yruy0JieHHbIH YPOBEHb.

®I'OC COO ycraHaBiuMBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
OOyYalOIIMMHUCS TMPOTpaMM CpeIHero oOmero oOpa3oBaHUS: JUYHOCTHBIM,
METanpeMETHBIM U NpeAMETHbIM.  HaydyHo-MeToguueckoil  OCHOBOM st
pa3paboTku paboueil mIporpaMMbl cpeaHero ooOmero o0pa3oBaHUs Y4EOHOTO
npeaMeTa « XMMHUsD) SIBIIAETCSI CHCTEMHO-ESTEIbHOCTHBIN TOIXO/I.

JINYHOCTHBIE PE3YJIBTATHBI

B CcoOOTBEeTCTBUM C CHCTEMHO-JEATEIBHOCTHBIM TIOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS NpeaAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
oOmiero oOpa3oBaHUsl BBIJCICHBI  CIEAYIOUIME COCTABISAIONIUE. OCO3HAHUE
OOYyYaIOIIMMHUCS  POCCHUMCKOM  Tpa)¥AaHCKON  WACHTUYHOCTH;  20MOGHOCHIb
K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEACIICHUIO; HAIUYUe MOMUeayuu
K OOY4EeHUIO, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOUIUXC PYKOBOJCTBOBAThHCS
NPUHATHIMA B OOIIIECTBE  MpaBWIaMU W HOPMaMH  TIOBEJCHUS;  HaAIuuue
MPAaBOCO3HAHUS, JKOJOTUYECKOW KYJIBTYPBI; CHOCOOHOCMbL CTaBHTh  ICIH
Y CTPOUTH KU3HEHHBIC TJIaHBI.

JIMYHOCTHBIE pE3yJIbTaThl OCBOEHHUS TMpeaMeTa «XUMHS» OTPaKaroT
cchopmuposanHocms  OTBITA TIO3HABATEIBLHOM U MPAKTHYECKOH JEATECIbHOCTH
oOydJaromuxcsl B IMPOIECCe peaau3aiuu 00pa3oBaTeIbHON JICITCIHBHOCTH, B TOM
YHUCJIC B YACTH:

1. I'paxaaHCKOro BOCTIMTAHMS:

e 0CO3HaHMS OOYYalOIIMMUCS CBOUX KOHCTUTYLIMOHHBIX MpaB U 00sS3aHHOCTEH,
YBaKEHUS K 3aKOHY U MPABOIOPSIKY;

e TIPEJCTABIICHHUS O COIMAJIBHBIX HOPMax U MpaBWIaX  MEXJIMYHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;

e TOTOBHOCTH K COBMECTHOM TBOPUECKOM AESITEIHLHOCTHU MPU CO3JAHUU YUCOHBIX
MPOCKTOB, PEIICHUH Y4YE€OHBIX U MMO3HABATENIbHBIX 3aj7a4, BBIOJHECHUU
XUMHUUYECKUX IKCIIEPUMEHTOB;

e CIIOCOOHOCTM TOHMMATh W MNPUHUMATh MOTHUBBI, HaMEPEHUs, JIOTHUKY
U apTYMEHTBI IPYTUX MIPU aHAJIU3€ Pa3IMYHBIX BUJIOB YUEOHOM €S TEIbHOCTH;

2. IIaTpUOTHYECKOTO BOCTIMTAHMS:
e [ICHHOCTHOTO OTHOUIEHHUS K UCTOPUYECKOMY U HAaydYHOMY  HACIIEIHIO



OTE€UYECTBEHHOMN XHMUM;

YBOKEHHS K IPOIIECCY TBOPUYECTBA B OOJACTH TEOPUU U MPAKTUUYECKOTO
MPUJIOKEHHUST XMMHUHU, OCO3HAHMUS TOTrO, YTO JaHHBICE HAYKH €CTh PE3YJbTAT
JUTUTEIbHBIX HAOJIOJCHUH, KPOMOTIUBBIX JKCIIEPUMEHTAIBHBIX ITOHCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpPECA U NTO3HABATEILHBIX MOTUBOB B MOJIYY€HUHU U MOCIEIYIOIEM aHAN3e
nH(pOpMaIKU 0 MEPEIOBBIX JOCTHKCHUSX COBPEMEHHONU XUMHUH;

3. /IlyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOT0 NIOBEICHNUS;
CIIOCOOHOCTH OIEHUBATh CUTYaIlMH, CBSI3aHHBIE C XUMUYECKUMH SIBJICHHUSIMH,
U IIPUHAMATh  OCO3HAHHBIE  PEIICHHs, OPUEHTUPYICh Ha  MOpPAJIbHO-
HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

TOTOBHOCTH OILICHUBAaTh CBOE TIOBEACHHUE W MOCTYIIKM CBOUX TOBApHUIIEH
C IO3WLIMM HPABCTBEHHBIX W MPABOBBIX HOPM H C YYETOM OCO3HAHMS
ITOCJIEACTBUN MMOCTYIIKOB;

4. ®opMHpPOBaHUA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl  [IEHHOCTEH 3J0poBOoro U O6e3zomacHoro oOpasza  KHU3HU;
HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3UUYECKOMY
U TICUXHYECKOMY 3]I0POBBIO;

COONIO/IeHUs TpaBWil 0E30MacHOrO OOpallleHus C BEIIECTBAMHU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYJOBOU J1€ATEILHOCTH;

NOHUMAHUS  IEHHOCTH  TpPaBWI  HMHIAUBUAYAJIbHOTO ¥ KOJUIEKTUBHOTO
0e30mMacHOr0 TOBEJACHUS B CUTYallMsIX, YIPOXKAIOMIUX 3JI0POBBIO U KU3HU
JIOJIeH; OCO3HAHUSI TIOCJEICTBUM W HEMPUATHUS  BPEIHBIX  MPUBBIYCK
(ynmoTpeOeHust aKoroJisi, HAPKOTUKOB, KYpEHUs);

S. TpynoBoro BociMTaHus:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4eOHO-UCCIIeIOBATEIBCKOM
NeSATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM M JIPYyrux BHUAAX
JeSITEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTHUECKUX 3a7a4d COUaIbHOU
HAIPaBIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTUIECKOMY H3YYeHHIO Mpodecchuil pa3indHOro poja, B TOM
YHClie HA OCHOBE MMPUMEHEHHSI MPEAMETHBIX 3HAHUN TI0 XUMHUH,

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYJAOBOU NEATEILHOCTH,
TOTOBHOCTH K OCO3HAHHOMY  BBIOOpY  MHAMBHIYaJIbHOM  TpaeKTOpUU
oOpazoBanusi, Oyaymiei mpodeccun u pean3aiuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB € YYETOM JTMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HHTEPECOB
1 TTIOTPeOHOCTEH 00IIeCTBA;

6. DKO0JJOrM4eCKOro BOCIUTAHUA:

9KOJIOIn4C€CKH HGHCCOO6paSHOFO OTHOHICHHA K IIPpUPOAC KAK HCTOYHUKY
CymeCTBOBAHUS JKU3HU HaA 3GMJ'IG;
MMOHUMAHUS TJI00AJILHOTO XapaKTepa OSKOJIOTHYCCKUX HpO6JICM, BJIIMSAHUA



HKOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATILHON Cpeibl;
OCO3HAHMS HEOOXOAMMOCTHU UCTOIb30BAHUS AOCTIKEHUH XUMHU IS PEILICHUS
BOIIPOCOB PAIIIOHAIILHOTO MTPUPOIOTIONIE30BAHUS;

AKTUBHOTO  HENpPUATUS  JEHCTBUH, NPHUHOCAIIMX Bpel  OKpY’Karoulen
OpUPOAHON  cpele,  yMEHHMS  MPOTHO3UPOBATH  HEOIArOMpUSTHHIC
HKOJIOTUYECKUE TOCIIEACTBUS MPEANPUHUMAEMBIX JEHCTBUN UM MPEIOTBPAIIaTh
ux;

HAJIMYMS PA3BUTOTO KOJIOTMYECKOTO MBIIUICHUS, SKOJIOTUYECKON KYIbTYpPHI,
ONBbITa  JIEATENIbHOCTH  OKOJIOTWUYECKOW  HANpaBICHHOCTH,  YMEHHS
PYKOBOJCTBOBATHCS UMU B IIO3HABATEINIbHOM, KOMMYHHUKaTUBHOU
U COLMATbHON MPAKTHKE, CIOCOOHOCTH U YMEHHSI aKTUBHO IPOTHUBOCTOSATH
uaeonIorun xemodpoouu;

7. lleHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33pPEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 OOLIIECTBEHHON IPAKTUKH;

NOHMMaHUs clNeuu(UKH XHMHUM Kak HayKd, OCO3HaHusi €€ poJu
B (OPMHUPOBAHMM  PALMOHAIBLHOTO  HAYYHOIO  MBIIUIEHUS,  CO3JaHUU
LEJIOCTHOIO MPEACTaBICHUs 00 OKpPYKaoIlleM MHUpPE Kak O €IMHCTBE MPUPOIbI
Y YE€JIOBEKA, B [TO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEW M peUIeHUH MpodsieM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS;

yOexAEHHOCTH B 0COO0H 3HAYMMOCTH XUMUU JJI1 COBPEMEHHOM LIMBUIIN3ALINN:
B €€ T'YMaHUCTUYECKON HAIPABICHHOCTH W BA)XHOM POJIM B CO3JaHUU HOBOH
0a3pl  MaTepualbHOM  KyJbTYpbl, B pPEHICHUH TJOOANbHBIX MpodIEM
YCTOMYMBOIO  Pa3BUTUS  YEJIOBEYECTBA —  CBHIPBEBOM, OJHEPreTUUYECKOU,
MUIIEBOM U DKOJIOTMYECKOM  O€30MaCHOCTH, B Pa3BUTHM  MEIUIMHBI,
00€eCleYeHn YCJIOBHM YCHEIIHOIO TPyAa | 3KOJIOTHYECKH KOMQPOPTHOM
JKM3HH Ka)KJIOTO WIeHa OOIeCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TIOHMMaHHUS CYLIIHOCTH  METOJOB
NMO3HAHUSA,  MCIOJB3YEMBIX B €CTECTBEHHBIX  HayKax, CIOCOOHOCTH
UCIIOJIB30BaTh TOJIy4aeMble 3HAHUS I aHajdu3a W OOBSICHEHHS SIBJICHUUN
OKPYXAaIOLIEro MHUpa M MPOUCXOIAIIMX B HEM HM3MEHEHM; yMEHHUS JenaTh
O00OOCHOBaHHBbIE 3aKJIIOYEHHMs HAa OCHOBE HAy4YHBIX (PAKTOB U UMEIOLIUXCS
JAHHBIX C LENBI0 NOJIYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH ~ CaMOCTOSATENBHO HUCHOJb30BATh XUMHUECKHME 3HAHUS IS
peleHust MpooJieM B peallbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIBCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa3oBaHUIO
¥ caMO00pa30BaHUIO, K aKTUBHOMY TIIOJTYYEHHIO HOBBIX 3HAaHHM IO XUMHUU
B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSIM TpyJla B Pa3IUYHBIX cdepax MpodecCHoHATbHON
NeSATETbHOCTH.

METAINPEAMETHBIE PE3YJIBTATDHI



MeranpeaMeTHbIe Pe3yabTaThl OCBOSHUSI YI€OHOTO MpeaMeTa « XUMUSI) Ha
YpOBHE  CpeAHero oOmero o0pa3oBaHUA  6KIOUQlOmM:  3HAUYUMBIC  JUIA
GbOpMUPOBaHUS  MHPOBO33PCHHUSI o0yJaronuxcs MEX-TUCIIUTUTHHAPHBIC
(MeXIpeIMeTHBIC) OOIIeHAYYHBIC TIOHATHS, OTPAXKAIOIINE IICJIOCTHOCTh HAYYHOU
KapTUHBI MHUpa | CIIeNU(UKY METOJOB MO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX
HayKax (Marepwisi, BEIIECTBO, SHEPTHs, SBICHUE, MPOIECC, CUCTeMa, HAYIHBIN
dakT, TPHUHIMNI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsl, HCCIEIOBaHNUE,
HaONIOZICHUE, W3MEPEHHE, OJKCIIEPUMEHT W JIp.); YyHHUBEPCAIbHBIC YUYcOHBIC
JEHCTBUS (TTo3HaBaTENBHBIEC, KOMMYHHKATHBHBIC, PETYJIATHBHEIEL),
oOecrieunBaronme GopMUpoBaHue (PYHKITMOHATBHON TPAMOTHOCTH M COITHAIBHON
KOMITETCHIINA ~ OOYYaIOIIMXCS;, CHOCOOHOCTh OOYYalOImUXCS  HCIOJIh30BaTh
OCBOCHHBIC MEKIUCITUTIIIMHAPHBIC, MUPOBO33PEHUYECKHUE 3HAHUS 1 YHUBEPCAITBHBIC
y4eOHBbIE IEMCTBUS B TO3HABATEIILHON U COLIMAIBHOM MIPAKTHUKE.

MeTtanpeaMeTHble pe3yJabTaThl OTPAKAIOT OBJAJCHUE YHUBEPCATBLHBIMU
y4eOHBIMA  TIO3HABATCIIbHBIMH,  KOMMYHHKATUBHBIMH ¥ PETYJSATHBHBIMH
JICUCTBUSIMH.

Ognaoernue yrueepcajibHolmu yueﬁnbmu NO3HABAMEJIbHBIMU OCUCIBUAMU:

1. ba3oBBIMH JJOrHYEeCKHMHU Al CTBHSIMHA

e CaMOCTOATEIIBHO (bopMyIMpOBATH Y aKTyaJIN3UPOBAThH npo0iemy,
paccMaTpuBaTh €€ BCECTOPOHHE; OINPEAENATh LENH ACSATENbHOCTH, 3a/JaBas
napaMeTpbl Y KpUTEpUM MX  JIOCTIKEHHUS, COOTHOCUTH  PE3YIbTaThl
JESATEIbHOCTH C MOCTABJICHHBIMHU LIEJISIMH;

e UCIOJB30BaTh MPU OCBOCHUU 3HAHUM NPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKHU MMOHATHN U YCTAaHABJIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIME TMOHATUS s OOBSICHEHUS OTHEIbHBIX
(aKTOB U ABJICHHIA;

e BBHIOMpATH OCHOBAaHUS U KPUTEpUU Ui KJIAacCU(PHUKAIMKM  BEIIECTB
Y XUMHAYECKUX PEAKIIUN;

e YCTaHaBJIMBaTh IPUYMHHO-CJIEACTBEHHBIE CBSI3M MEXIY HU3Y4aeMbIMH
SABJICHUSIMH;

e CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIYKTUBHBIC, JCAYKTUBHBIC, TIO
aHAJIOTUH), BBISBIISITh 3aKOHOMEPHOCTH U MPOTUBOPEUUS B paCCMAaTPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

e INPHUMEHATH B MPOLECCE IMO3HAHUS HCIIOJIb3YEMbIE B XUMUU CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJENH, NPEOOPa30OBBIBATH MOJICIBHBIE IPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ) dJJIEMEHTa, XUMHU4eckas (opMmyia, ypaBHEHHUE
XUMHUUYECKON  peakiuu — TMpU  PEIICHUH y4eOHBIX  IM03HABATEJIbHBIX
U TIPAKTUYECKUX 3aja4, MPUMEHSTh Ha3BaHHBIC MOJCIIbHBIC TPEACTaBICHUS
JIUISL BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYECKUX
peaKLuii;

2. Ba3oBBIMH HCCIEI0BATEILCKAMH JIeHCTBUAMHA
e BJAJETh OCHOBAMM METOJOB HAy4YHOI'O IIO3HAHHS BEIIECTB M XMMHYECKHUX



pEeaKUunii;

(opMyIHMpOBaTh LIEIU U 33a4l MCCIEIOBAHUSA, UCIIOJIb30BATh MOCTABICHHbBIE
U CaMOCTOSITENIBHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KaYECTBE HHCTPYMEHTA
NO3HAaHUSI W OCHOBBI i1 (OPMHUPOBAHMSI TUIOTE3bl IO  IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUU;

BIAJCTh HABBIKAMM  CaMOCTOATEJIBHOIO  IUIAHUPOBAHUS U NPOBEACHUS
YUEHUYECKUX SKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMs HaONIOAaTh 3a
XOJIOM  IIpolecca, CaMOCTOSATENBHO IPOTHO3MPOBAaTh €ro  pe3ysbTar,
dbopMynupoBath 000OIIEHHS U BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTHU
PE3yJbTATOB MCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJECITAHHON
pabore;

OpuOOpeTaTh  ONBIT  YYEHWYECKOW  HCCIEAO0BATENbCKOW U MPOEKTHOMN
JESITEIbHOCTH, TPOSIBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIIBHOMY
IIOMCKY METOAOB PEHICHUS NPAKTHYECKUX 3a1ad, NPUMEHEHHUIO Pa3JIMYHBIX
METOJOB ITO3HAHUS;

3. Ilpuémamu padorTsl ¢ nHPOpMAaLUeit

OPUEHTHPOBAThCSI B Pa3JIMYHBIX ~ MCTOYHMKAX HHGpopMauuu  (Hay4dHO-
HOMYJISIpHAsl JIUTEpaTypa XUMHUYECKOI'O COJEp’KaHus, CIPAaBOYHbBIE MOCOOMS,
pecypcel MHTepHera), aHaiu3upoBaTh HWHGOPMALUIO PA3NIUYHBIX BUIOB
u GopM TpEeACTaBICHUS, KPUTHUECKU OLEHUBAaTh €€ JIOCTOBEPHOCTH
Y HEIPOTHUBOPEYHUBOCTS;

(GopMynupoBaTh 3ampochl M NPUMEHSATh Pa3JIMYHbBIE METOJbl IMpPH TOUCKE
1 oTOOpe wuH(pOpMaIuy, HEOOXOJUMOM JJid BBIMIOJHEHHS YYEOHBIX 3a1ad
OIIPEIEIIEHHOTO TUIIA;

npuoOpeTaTh OMNbBIT HKCIOJb30BAHUA HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMAJbHYIO  (OpMY  IPEICTaBIICHUS
uH(popmauu (cxemsbl, rpaduKu, TMarpaMmbl, TAOJIULIBI, PUCYHKH U T. 11.);
MCITIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpU padOTe ¢ XUMUUYECKOMN
uH(popMauen: TPUMEHATh MEXIPeIMETHbIE ((PU3MUECKUE 1 MAaTEMATUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCITOJIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIIIAHOCTH.

Osnadenue yHugepcanbHblMu KOMMYHUKAMUGHOIMU OCUCH GUAMU:

3aJjaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TeMbl B XOJ€ JUAJIOTa W/Win
JTUCKYCCUHW, BBICKAa3bIBaTh UACH, (POPMYJIHPOBATH CBOU MPEAJIOKCHUS
OTHOCHUTEJIBHO BBIITOJIHEHHUS MTPEIJIOKEHHON 3a/1a4U;
BBICTYIIATh C IIPE3EHTALIMEN PE3YJIbTATOB IIO3HABATEIBHOU JAESTEIBHOCTH,
IIOJIYYEHHBIX CAMOCTOSITEJIbHO WM COBMECTHO CO CBEPCTHUKAMHU IIPU
BBITIOJTHEHUM  XMMHYECKOTO OKCIEPUMEHTa, TMPAKTHUECKOH paboThl 1O
MCCJIEIOBAaHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pead3alli Y4EeOHOTO MPOEKTa,
1 (GOpMYJIMPOBAaTh BBIBOJBI 1O pe3yJibTaraM MPOBEAEHHBIX HCCIEI0BAaHUMN
MyTEM COTJIaCOBAHUS MO3ULIMHI B X0/1€ 00CYK/I€HUS 1 OOMEHA MHEHUSIMH.



Osnadenue yHusepcanbHbIMU pe2ynamueHbIMUu OCUCMEUAMU:

e CaMOCTOATENBHO IUIAHUPOBATh U OCYIIECTBISATH CBOK IO3HABATEIbHYIO
NEeSATEIbHOCTh, OmNpenessis e€ eI | 3aJadyd, KOHTPOJIMPOBaTh M MO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBATh NpeIaraeéMblii aaropuTM ACHCTBUN TpH
BBITIOJIHEHUH YYEOHBIX U UCCIENOBATENLCKUX 3ajad, BbIOMpaTh HamOoJee
b (deKTUBHBIN croco0 HMX penieHus ¢ y4€TOM TMOJyYeHUs] HOBBIX 3HAHUUN
O BEIIECTBaX U XMMUYECKUX PEaKIIUIX;

e OCYIIECTBJIATH CAMOKOHTPOJIb HA OCHOBE CAMOAHaIN3a U CAMOOLICHKH.
IHNPEAMETHBIE PE3YJIBTATDBI

[IpenmetHble pe3ynbTaThl OcBOeHUsi mnporpammbl COO mno XxumMuud Ha
yIIyONI€HHOM YpOBHE BKIIIOYAIOT: crhenuduueckue s ydyeOHOro mpeameTra
«XUMHS» HaydHble 3HAHUS, YMEHHS U CHOCOOBI JEHCTBHI IO OCBOEHHIO,
WHTEPHPETALUN U PEe0OPa30BaHUIO 3HAHUM, BUBI IE€ATEIbHOCTH MO MOJYYECHHIO
HOBOTO 3HAHMS W NPUMEHEHHIO 3HAHMM B PA3JMYHBIX YYEOHBIX CHUTYalHSX,
a TAK)KE B PEAJIbHBIX )KM3HEHHBIX CUTYalMsIX, CBA3aHHBIX C XUMHEW. B mporpamme
IIPEIMETHBIE PE3YJIBTATHI IIPEICTABIEHBI 110 TOJAaM U3YUCHHUS.

10 KJIACC
Hpe,Z[MCTHI)Ie pe3yJIbTaTbl OCBOCHHA KYypcCa ((OpI"aHI/IIIGCKaH XUMUI»
OTpaAXKXaroT:

chopmuposannocms npedcmasieHui: 0 MECTE Y 3HAYEHUH OPraHuYeCKOM XHWMHUU
B CUCTEME €CTECTBEHHBIX HAayK M €€ poJid B 00ECIEYEHWU YCTOMYHMBOIO Pa3BUTHUSA
YeJI0BEUECTBA: B PELICHUU MPOOJIEM 3KOJOTUYECKOM, SHEPreTUYECKON U MUIIEBOM
0€30MacCHOCTH, B Pa3BUTHUM MEAMILIMHBI, CO3JJaHUM HOBBIX MAaTEpUajoB, HOBBIX
UCTOYHUKOB SHEPruu, B OOECIEUEHUN PALMOHAIBLHOTO MPHUPOJONOIL30BaHMS,
B (JOpPMUPOBAHMM MHUPOBO33PEHHUS] U OOIIEH KyJbTypbl UEIOBEKa, a TaKXKe
HKOJIOTHUECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U NMPUPOIHON
cpene;

61a0eHUue CUCTEMON XUMHUYECKHUX 3HAHUM, KOTOpasi BKIIIOYAET: OCHOBOMOJATAIOIIINE
MOHSTHSI — XUMHUYECKUN DJIEMEHT, aTOM, SIIPO M DJIEKTPOHHAsE 000JI0UKa aToMa, S-,
p-, d-aToMHBIE OpOWTaNIM, OCHOBHOC U BO30YKIEHHOE COCTOSHHS aToMa,
ruOpuau3anusi  aTOMHBIX ~ OpOWTajleid,  HMOH,  MOJIeKyJa,  BaJICHTHOCTD,
ANEKTPOOTPUIIATEILHOCTh, CTENEHb OKHWCICHHS, XUMHYECKas CBs3b, MOJIb,
MOJIIpHAasi Macca, MOJIIPHBIM O0O0BEM, YTIJIepOAHBIN CKeneT, (YHKUMOHAIbHAS
rpynmna, pajadkan, CTPYKTypHble ¢GopMmyibl  (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), W30MEpUsl CTPYKTYpHasi M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
onmuueckas), W30MEpbl, TOMOJIOTHUYECKUN psi, TOMOJIOTH, YIJIEBOJOPO/IbI,
KUCJIOPOA- U a30TCOJICPKAIINE OPTraHUYECKUE COCAUHEHHS, MOHOMED, MOJIUMED,
CTPYKTYPHO€ 3BEHO, BBICOKOMOJIEKYJISIPDHBIE COCIUHEHUS, TEOPUH, 3aKOHBI
(nepuommueckuii 3akoH /[[. . MenpaeneeBa, Teopusi CTPOEHUS OPraHUYECKHX
Belects A. M. ByTiiepoBa, 3aKOH COXpaHEHHs MacChl BEUIECTB, 3aKOH COXPaHEHUS
W TPEBpALllEHUs DJHEPrud TMpPU XHUMHUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,



CUMBOJIMYECKUN SI3bIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHMS, JIEKAIIWE B OCHOBE
MOHUMaHUS NPUYMHHOCTH Y CUCTEMHOCTH XUMHUYECKUX SIBIICHUM; MPEICTABICHUS
O MEXaHMW3MaxX XHMHYECKUX PEaKUWl, TEPMOJAMHAMUYECKUX U KMHETHYECKUX
3aKOHOMEPHOCTSIX WX MPOTEKAHHSA, O B3aUMHOM BIIMSIHUM aTOMOB W IPYIIII aTOMOB
B MOJICKYJIaxX (MHAYKTHBHBIN M Me30MepHbIA 3 dexTr, opueHTanTsl I u I poma);
(dakToNoruueckue CBEJCHHUS O CBOMCTBAX, COCTaBe, IOJIYYEHHUU | O0€30IacHOM
UCIOJIb30BAaHWN BAXKHEWIUX OPraHUYECKHUX BEIIECTB B OBITY U MPaKTUYECKOU
JESTEIILHOCTH YEJIOBEKa, OOIUX HAYIHBIX MPUHIIMIIAX XUMHUYECKOTO MPOU3BOICTBA
(Ha MpuMepe IPOM3BOICTBA METAHOIA, TIepepaboTKH HEDTH);

chopmMupo8anHOCmMb YMeHUll: BblA6lAMmb XapaKTepHble TMPHU3HAKA TOHITHH,
YCMAaHanueams UX B3aUMOCBS3b, UCHO1b306aMb COOTBETCTBYIOIINE NMOHATHS TIPU
ONMCAHUU COCTABA, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCAUHCHUM;

CchOpMUPOBAHHOCMb  YMEHUL. UCHONb308aMb XUMUYECKYI0 CHUMBOJIUKY IS
COCTaBJICHUS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKpAIIEHHBIX
U CKEJETHBIX) (OpMyn OpraHMYecKUX BEHIIECTB, COCMasisams  ypaBHEHUSA
XUMUYECKUX  PEaKUMi ¥ pacKpblBaTb  MX  CYHIIHOCTh:  OKHCIIUTEIbHO-
BOCCTAHOBUTEJIBHBIX PEAKIMI MOCPEJCTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca
ATUX pEeaKIMi; peakiuii HOHHOro OOMeHa MyTEM COCTABJICHHUS UX TMOJHBIX
U COKpalICHHBIX HOHHBIX YPaBHEHUW; uU320masiueams MOIEIH  MOJEKYI
OpraHUYECKUX BEIIECTB ISl WILTIOCTPALMUA UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO
CTPOEHHS;

cpopmuposanHocmy  yMeHuU:  ycmaHagiueams TPUHAICKHOCTh HM3yYCHHBIX
OPraHMYECKWX BEMIECTB IO WX COCTaBy | CTPOCHHUIO K ONPEACIEHHOMY
KJaccy/Tpynme COCOUHEHWW, OJaéamb WM Ha3BaHUS 10 CHCTEMaTHYECKOU
Homenknarype (IUPAC) u npusooums TpuBHaNbHBIE HA3BaHUS JIA OTIEIBHBIX
MPEJICTAaBUTENICH OPTaHWYECKUX BEIIECTB (ITUJICH, AlleTHJICH, TOJYOJ, TIHUIEPHH,
ATWJICHTJIUKOJb, (eHON, (OpMambAeTH I, aleTaabJeru], aleToH, MypaBbUHAas
KHUCTIOTA, YKCYCHAsl KHCJIOTa, CTEApPUHOBAsA, OJICHMHOBAS, MAJILMUTUHOBAS KUCIIOTHI,
TJIMIMH, ajJlaHuH, MaibTo3a, (PPYyKTO3a, aHWUJIMH, JUBUHWI, H3OMPEH, XJIOPOIPEH,
CTHPOJI U JIp.);

chopmuposanHocme ymeHusi onpeoessims BUJL XAMUYECKON CBS3U B OPraHUYECKHUX
COCIMHEHUAX (KOBAJICHTHAs! U MOHHASI CBSI3b, G- U MTU-CBSI3b, BOJIOPO/IHASI CBS3H);

chopmMupo6anHocCms ~ yYMeHUsi NpUMeHAmb  TOJIOKEHUS TEOpUM  CTPOEHUs
oprannueckux BemiectB A. M. BytiepoBa i 00bsICHEHHs] 3aBUCUMOCTH CBOMCTB
BELIECTB OT UX COCTABa U CTPOCHMUS;

COpMUPOBAHHOCb YMEHULl Xapakmepu3oeams COCTaB, CTpOeHHE, (pusmdeckue
U XUMHYECKHE CBOWMCTBA TUIHMYHBIX MPEACTABUTENICH PAa3JIMYHBIX  KJIACCOB
OpPraHUYECKUX BEIIECTB: aJKaHOB, IMKJIOAIKAHOB, AJIKEHOB, AJKaJHEHOB, AJIKUHOB,
apOMaTHYECKUX YTJIEBOJOPOJIOB, CIIMPTOB, AalBACTHUAOB, KETOHOB, KapOOHOBBIX
KHCJIIOT, MPOCTHIX U CJIOKHBIX 3¢hupoB, AKUPOB, HUATPOCO-



CIUMHCHUN W aMHHOB, AMHUHOKHCIIOT, OCIIKOB, yIJIEBOJOB (MOHO-, JH-
U MOJIMCAXapUIOB);  WLIIOCMPUPOBAMb TEHETUYECKYI0 CBSI3b  MEXIy HUMU
YPaBHEHUSIMU  COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN  C UCHOJb30BAHHEM

CTPYKTYPHBIX (popMmyT;

chopmuposanHocms  yMeHusi noomeepxicoams Ha KOHKPETHBIX MpHUMeEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUH OT
KPAaTHOCTH W THUIa KOBAJEHTHOW CBS3M (0- W [1-CBSI3M), B3aWMHOTO BIIUSHUS
aTOMOB U TPYIITT aTOMOB B MOJICKYJIaX;

chopmuposanHocmy YMeHUs Xapakmepuzo8ams WCTOYHHKU YTIECBOJOPOIHOTO
Chipbs  (He(pTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI €ro mepepadoTKH
U TIPAKTUIECKOE PUMEHEHHUE TPOIYKTOB MEPEepadOTKH;

cghopmupoeanHocmes  BIIAJICHUS CHCTEMOW 3HAHUM O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HAHUS — HAOIIOJICHUU, U3MEPEHUH, MOJICTUPOBAHUHN, IKCIIEPUMEHTE
(peaqbHOM M MBICIIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS,

cchopmuposanHocms YMEHHUSL npumMeHsimb OCHOBHBIC OIEpallUM MBICIUTEIbHON
JeATEeIIbHOCTH — aHaJu3 W CHUHTE3, CpaBHEHHE, 000OIIECHHE, CHCTeMaTH3alluIo,
BBISIBJICHUE NMPUYUHHO-CJICICTBEHHBIX CBSI3€M — JJISI U3YUYE€HUSI CBOMCTB BEIIECTB
Y XMMUYECKUX PEAKIUN;

cchopmuposannocms  yMeHUll: GblA6lAMb B3aUMOCBA3b XUMHUYECKUX 3HAHUU
C OHATUSIMUA U MIPEACTABICHUSAMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
00Ji1ee 0CO3HAHHOIO MOHMMAaHUA CYIIIHOCTH MaTepUaIbHOTO €IMHCTBA MUPA;

UCNOIb306aMb CUCTEMHBIE 3HAHUS IO OPraHWYeCKOM XUMHUU ISl OOBSCHEHUS
Y [IPOTHO3UPOBAHUS ABJIECHUN, UMEIOIINX €CTECTBEHHO-HAYYHYIO IIPUPOLY;

cghopmuposanHocmes ymeHull: TPOBOAUTH PACUETHI MO XUMUYECKUM (opMysiaM U
YPaBHEHUSIM XUMHUYECKUX PEAKIUi C UCTOJIb30BaHHEM (U3HUYECKUX BEIHMYUH
(macca, 00OBEM Tra3oB, KOJMYECTBO BEIECTBA), XapAKTEPHU3YIOIIMX BEIIECTBA
C KOJIMYECTBEHHOW CTOPOHBI: PACUETHI MO HAXOXKIACHUIO XUMHUYECKOW (HOPMYIIBI
BEII[ECTBA 110 M3BECTHBIM MACCOBBIM JOJISIM XMMHYECKUX AJIEMEHTOB, MPOIyKTaM
CrOpaHwusl, TNIOTHOCTH ra3000pa3HBIX BEIICCTB;

chOpMUPOBAHHOCMb  YMEHUIl: HNPOSHO3UPOBAMb, AHAIUZUPOBAMb W OYEeHUBANb
C MMO3UIIUU YKOJIOTHYECKOU 0€30I1aCHOCTH MOCJICACTBUS OBITOBOI1
Y TIPOU3BOJICTBEHHON JICATEILHOCTU YeJIOBEKa, CBSI3aHHOW ¢ mepepadOTKOM
BEIIECTB; UCNOJIb306amMb TOJYYEHHBIE 3HAHUS ISl IPUHATUSA TPAMOTHBIX PEIIEHUN
po0JIeM B CUTYaIIHSIX, CBSI3aHHBIX C XUMUEH;

copMUPOBAHHOCMb  YMEHUN. CAMOCMOAMENbHO NIAHUPO8AMb U NPOBOOUMD
XUMUYECKUN HKCIEPUMEHT (TMOJy4YeHHE U U3YYEHUE CBOWCTB OPraHUYECKHUX
BEIIECTB, KAUYECTBEHHBIE PpPEAKIUU  YIIEBOJOPOAOB  PA3JIMWYHBIX  KJIIACCOB



Y KACJIOPOJICOACPIKAIINX OPTaHUYECKUX BEIIECTB, PEIICHUE SKCIEPUMEHTAITBLHBIX
3aJja4 TIO0 PAacCMO3HABAHWIO OPTraHMYECKUX BEIIECTB) C COONIIOJICHUEM IPaBHII
Oe3omacHOro OOpamieHusl C BEIIECTBaMHU U Ja0OpaTOPHBIM  O0OPYIOBaHHEM,
Gdopmyruposames 1eAb UCCICAOBAHUS, HpeoOCcmasiams B PA3TUIHON (popMme
PE3yIbTaThl IKCIEPUMEHTA, AHATUIUPOBAMb Y OYeHUBAMb UX IOCTOBEPHOCTH;

cchopmuposanHocms VMeHUlL. cobooamo npaBuiia 9KOJIOTHYECKHU
IIEJIECO00Pa3HOT0 TOBEACHHUS B OBITY W TPYIOBOM ACATENBHOCTH B IEJISIX
COXPAHEHHMS CBOETO 3/I0POBbS, OKPYKAIOIIEH MPUPOTHON CPEIbl U IOCTUKEHHUS €€
YCTOWYMBOIO pa3BUTHUS; 0CO3HA6AMb ONACHOCTh TOKCUYECKOTO JCHCTBUS Ha
JKUBBIE OpPTraHU3Mbl OINPEJEIEHHBIX OPraHUYECKUX BEIECTB, MOHHUMAsi CMBICI
nokazatens [1JIK; araruzuposams nienecooOpa3HOCTh TPUMEHEHUS OPTAHMIECKIX
BCIIIECTB B MPOMBIIUICHHOCTA U B OBITY C TOYKHA 3PEHUS COOTHOIICHHSI PHUCK-
M0J1b33;

chOpMUPOBAHHOCMb — YMEHUL:  ocywecmeisimb — TEJCHANPABICHHBIA — TTOUCK
XUMHUYECKON MHGOpMAIINK B Pa3TUYHBIX UCTOUYHUKAX (Hay4YHas U yueOHO-Hay4YHas
muteparypa, CMU, VHTepHET U 1p.), KPUTHUECKU AHAIUZUPOBAMb XUMUUYECKYIO
uHdopmaluio,  nepepabameigamv €€ W UCNONL308aMb B COOTBETCTBUU
C TIOCTaBJICHHOM yueOHOM 3aaueil.

11 KVIACC

[IpeameTHble pe3yabTaThl OCBOEHUA Kypca «OOmias M HeoOpraHuyeckas
XUMHSD» OTPaXKaroT:

cpopmupoeanHocms  npeocmaegnenuti: 0 MaTepUalbLHOM  €IMHCTBE  MUpa,
3aKOHOMEPHOCTSAX U ITI03HABAEMOCTH SIBJIEHUW MPUPOABI; O MECTE€ U 3HAYCHHUU
XUMUHU B CUCTEME ECTECTBEHHBIX HAyK M €€ pOJIM B 00CCIIEUEHUHM YCTOMYHMBOTO
pa3BUTHS, B PEIICHUU MPOOJEM HKOJIOTHYECKOM, JHEPreTHUYECKOW | MUIIEBOU
0€30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MAaTE€pPUATIOB, HOBBIX
WMCTOYHUKOB DHEPrUH, B OOECIEYEHUU PAIMOHAIHLHOTO MPUPOIOIOIH30BAHNUSA,
B (DOPMUPOBAHNM MHUPOBO33PEHUS U OOIIEH KyJIbTyphl UEIOBEKa, a Takke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3/0POBBIO U MPUPOIHOU

cpene;

chopmuposannocms 61a0eHusi CACTEMOM XUMHYECKUX 3HAHHM, KOTOpas BKIIOYACT:
OCHOBOIIOJIATAIOIINE TIOHATHS — XHWMHYCCKHHA DJIEMEHT, aTOM, SJIPO aToMa,
U30TOIIBI, DJICKTPOHHAsT 000JI0YKa aroma, S-, P-, d-aToMHbIE OpOUTAII, OCHOBHOE
¥ BO30Y)KIEHHOE COCTOSIHMSI aToMa, THOpHAM3aIis aTOMHBIX opOuTasneil, HOoH,
MOJIEKYJIa, BQJICHTHOCTb, DJCKTPOOTPUILIATEITLHOCTh, CTENEHb  OKHUCIICHUS,
XUMHUYECKasi CBA3b (KOBAJICHTHAs, WOHHAs, METAJTMYECKasi, BOJOPOHAs),
KPUCTAUTMYECKAsT pENI€TKa, XUMHYECKas peakilvs, pPacTBOp, OSJIEKTPOIUTHI,
HEAJICKTPOJIUTHI, JJICKTPOJIUTHYECKAs] JUCCOIMAINS, CTETNeHb JUCCOIHUAIINU,
BOJIOPOJIHBIM TIOKAa3aTeb, OKHUCIHUTENIb, BOCCTAHOBHUTENb, TEIJIOBOMH d(ddexT



XUMHYECKOW pEaKLUH, CKOPOCTh XUMUYECKON PEAKIMU, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TE€OpHUS AIIEKTPOJUTHUECKON IUCCOLMALUU, MEPUOJUUYECKUN
3akoH /1. 1. MenaeneeBa, 3aKOH COXpPaHEHUsI MACChl BELIECTB, 3aKOH COXPaHEHUs
U IIPEBPALICHUA SHEPIUU IIPU XUMHUUECKUX PEAKLUAX, 3aKOH ITIOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH JECHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH SI3bIK
XUMUU, MUPOBO33PEHUECKUE 3HAHMS, JIEXKALME B OCHOBE IIOHUMAaHNs IPUYUHHOCTH
Y CUCTEMHOCTH XUMUYECKHUX SIBJICHUM; COBPEMEHHBIEC INPEIACTABICHUS O CTPOCHUU
BEILIECTBA HA AaTOMHOM, HWOHHO-MOJIEKYJISIPHOM W HAJIMOJIEKYJSIPHOM YPOBHSX;
NPEACTABICHUS O MEXAHU3MAX XUMHYECKMX pPEaKkUHi, TEePMOAUHAMUYECKUX
Y KUHETUYECKUX 3aKOHOMEPHOCTSAX MX NPOTEKaHUs, O XUMHYECKOM DPAaBHOBECHH,
pacTBOpax M JAUCIEPCHBIX CUCTEMax; (PAKTOJOTHUYECKHE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU U 0€30IaCHOM HCMOIb30BAHUM BAKHEHIIMX HEOPTraHUYECKHX
BEIIECTB B OBITY U MPAKTUYECKOM JESATENbHOCTH 4YeJNOBEKa, OOLIMX Hay4HbIX
IIPUHLMIIAX XUMHUYECKOTO IIPOU3BO/ICTBA;

chopMUpPOBAHHOCMb  YMEHUll: B6blA6IAMb XapaKTepHblE MPU3HAKU TIOHATUMH,
YCmMaHaenueams UX B3aUMOCBS3b, UCHOIb306aMb COOTBETCTBYIOIIUE NOHATHUS TIPU
ONMCAHUY HEOPTraHUYECKUX BEILIECTB U UX MPEBPALLCHUM;

copMUpo8aHHOCms  YMEHUs  UCHONIb306amMb XUMHUYECKYI0 CHUMBOJIMKY JJis
cocTtaBiieHuss  (OpMya  BEUIECTB WM YpaBHEHUH  XHMHYECKHX  PEaKUUH;
cucrematnueckyto HoMeHknarypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEIBHBIX
BEIIECTB;

cghopmupoeanHocmes ymeHus onpeoensims BAIEHTHOCTh W CTENIEHb OKHUCICHUS
XUMHUUYECKUX AJIEMEHTOB B COCAMHEHUSX; BUJ XUMUUYECKOUN CBSI3U (KOBaJEHTHAas,
WOHHAs, METa/lIN4yecKas, BOJIOPOJHAs); THUIl KPHUCTAUIMYECKON PEIIETKU
KOHKPETHOTO BEIIECTBA;

chopmuposanHocms ymeHusi 06vACHAMb 3aBUCUMOCTbh CBOWCTB BEILECTB OT BHUJA
XUMUYECKON CBSI3M U TUIA KPUCTAJUIMUECKOW PEIIETKH, OOMEHHBIN U IOHOPHO-
aKIIETITOPHBIA MEXaHU3Mbl 00pa30BaHUsI KOBAJICHTHOMW CBS3U;

chopmMupo6anHoCms yMEeHUl.: KIaccupuyuposams: HEOPraHUYECKHUE BELIECTBA M0
UX COCTaBy; XMMUYECKHE PEaKUUU MO Pa3IM4HbIM NpH3HAKAM (YUCILy U COCTABY
pearupyromux BelIeCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTeleHen
OKHUCJICHUSI 3JEMEHTOB, OOpaTUMOCTH, Yy4YacTHUIO Karaiuzaropa U T. IL.);
CaMOCTOATENbHO  GblOUpamb OCHOBAHUSI U KPUTEPUU Il Kiaccuukanuu
U3Yy4aeMbIX BEILIECTB U XUMUYECKUX PEaKIU;

choOpMUPOBAHHOCMb YMEHUS PACKPbIBAMb CMblCI Tiepuoandeckoro 3akoHa [I. .
MenpeneeBa ¥ IEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYIO, OOBSICHUTEIHHYIO

U TIPOTHOCTHYECKYIO (QYHKIIUY;

chopmMuposaHHoCmy YMEHUL: XapaKmepu308ams SJACKTPOHHOE CTPOSHHUE aTOMOB



1 MOHOB XUMHUYECKUX DJIEMEHTOB MIEPBOr0—YETBEPTOTO MIEPUOJIOB
ITepunoguueckou CUCTEMBI 1. 1. Menneneena, HCTIOJIB3YS MOHSTHUA
«IHEPreTHYECKUE YPOBHHU», «IHEPreTHUYECKHE IMOAYPOBHU», «S-, P-, d-aTOMHBIC
opOUTaIN», «OCHOBHOE U BO3OYXIEHHOE HHEPreTUYECKHUE COCTOSIHHS aToMay;
00bsCHAMb 3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XMMHYECKUX JJIEMEHTOB W MX
COCIUHECHUMN 50 repuoiam U Tpynnam [Tepuoauueckoit CHCTEMBI
J. 1. MeHneneeBa, BaJICHTHbICE BO3MOXXHOCTH AaTOMOB JJIEMEHTOB Ha OCHOBE
CTPOCHHUSI UX DJIEKTPOHHBIX 000JI0UEK;

cpopmuposannocme  ymenuu:  xapakmepuzoéams  (OIMCHIBATb)  OOLIME
XMMHMYECKHE CBOMCTBA BELIECTB  Pa3iIMYHBIX  KIACCOB;  NOOMEEPICOAmb
CyIIECTBOBAHUE T'€HETUYECKOW CBA3M MEXAY HEOPTraHWYECKMMH BEIIECTBAMU
C IOMOIIBIO YPABHEHUM COOTBETCTBYIOIINX XUMHUECKUX PEAKLINN;

chOpMUPOBAHHOCMb ~ YMEHUsL — pPACKPbI6AMb  CYWHOCMb.  OKHUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
TUX peaKlMil; peaknuid HMOHHOTO OOMEHa IyTEM COCTABJICHHS HX TMOJIHBIX
U COKpAIIEHHBIX  HWOHHBIX  ypaBHEHUM; peakluil  THUIpPOJM3a;  peakuui
KOMILJIEKCOOOpa3oBaHusi  (Ha  TpUMepe  THJIPO-KCOKOMIUIEKCOB  IIMHKA
U QTIOMUHUSA);

cpopmuposannocmsv ~ ymeHusi  0ObACHAMb ~ 3aKOHOMEPHOCTH  IPOTEKAHHUS
XUMHAYECKUX PEAKIMM C YUYETOM HX DHEPIETHUUYECKHUX XapPAKTEPHUCTHK, XapakKTep
WU3MEHEHHSI CKOPOCTM XHWMHMYECKOM pEaKUWH B 3aBUCHMOCTH OT PAa3JIUYHBIX
(bakTOpOB, a TaKXKe XapaKTEp CMEHICHUS] XUMUYECKOTO PABHOBECHS TOJI BIUSIHUEM
BHeWHUX Bo3aeicTBuid (mpuHuun Jle [larense);

C(ﬁOpMMpO@ClHHOCWlb YymeHus xapakmepuzoseamsb XUMHUUYCCKHUC PCAKIHNH, JICKAIINC
B OCHOBC IIPOMBIIIJICHHOI'O IIOJIYYCHHA cepHoﬁ KHCJIOTBI, aMMHAKa, 06HII/IG
HAaY4YHBIC IMPUHOUIIBI XUMHWYCCKUX IIPOU3BOACTB, I_ICJ'IGCOO6pa3HOCTI> IMPUMCHCHUA
HCOPraHNM4YCCKHNX BCIICCTB B IIPOMBIIIJICHHOCTH H B 6BITy C TOUKH 3pCHUA
COOTHOLICHUA PHUCK-IIOJIb34a,

cghopmuposannHocme 61a0eHusi CACTEMON 3HAHUM O METOJIax HAy4YHOr'O MO3HAHUS
SBJIICHUA MPUPOJbl — HAOIIOJEHUE, U3MEPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peanbHBI W MBICIICHHBIN), HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX; YyMEHUS
NpuUMeHsams 3TU 3HAHUSA NPU SKCIEPUMEHTAIIBHOM HCCIECIOBAHUM BEIIECTB W JJIA
OOBSCHEHHUS XMMUYECKHX SBJICHHM, UMEIOIIMX MECTO B MPUPOJIE, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HMU;

C@OpMMpO@(JHHOCWlb ymerusa  eviieiiamb  B3daUMOCBA3bL  XHUMHUYCCKUX 3HAHUU
C IMOHATUAMHU U NIPCACTABICHUAMU JAPYIUX CCTCCTBCHHO-HAYYHBIX IMPCIMCTOB JJISA

0oJiee 0CO3HAHHOTI'O ITOHMMAaHUS MaTCpUaAJIbHOI0O CANHCTBA MHPA,

CchOpMUPOBAHHOCMb YMEHUsT NPOBOOUMb paciémpl. C UCTIONH30BAHUEM TOHATUN



«MaccoBasl JI0Jsl BEIIECTBA B PACTBOPE» M «MOJISIPHAsT KOHLICHTPALHS»; MAaCChI
BeIlleCTBA WJIM 00bEMA raza Mo M3BECTHOMY KOJHWYECTBY BEIECTBA, MAacce WIIU
00bEMY OIHOTO U3 YYACTBYIOIIMX B PEaKIMM BEIIECTB; TeruioBoro 3ddexra
peaKlMu; 3HAYEHUsI BOJAOPOJHOIO IMOKAa3aTesis pacTBOPOB KHUCJIOT U IIEIOYEH C
W3BECTHOM CTEIEHBIO JUCCOIMAIlUM; Macchl (00bEMa, KOJIMUECTBA BEIIECTBA)
MPOAYKTA PEaKIMU, €CJIM OJHO W3 HCXOJHBIX BEHIECTB JAHO B BUJIE pacTBOpa
C ompeieIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA UJIU JaHO B M30BITKE
(uMeeT mpUMECH); OJM BBIXOJA NPOJIYKTA pEaKIHH; OOBEMHBIX OTHOIICHUMN
ra3os;

chopmupo8anHoCmyb  YMEHUl: CaMOCMOAMENbHO NIAHUPOSAMb U NPOBOOUMD
XUMUYECKAA  SKCHEPUMEHT  (IPOBENCHHE  pPEAKUUMHA  HOHHOTO  OOMEHa;
MOJITBEPKJICHUE KaueCTBEHHOTO COCTaBa HEOPTAHUYECKUX BEILIECTB; OMPE/ICICHUE
Cpelbl PpPacTBOPOB BEIIECTB C MOMOIIbIO HHIMKATOPOB; W3YYEHHUE BIUSHUS
pa3IMuUHbIX  (PAKTOPOB HAa  CKOPOCTh XMMHMUECKOM  pEaKIMH; pelIeHHE
JKCIEPUMEHTAJbHBIX  3afad 1o TeMaM «Mertamuby U «Hemeramasy)
C co0JII0/IEHNEM TPaBUJl OE€30M1aCHOT0 OOpaIEeHHs C BEIIECTBAMU U JIa0OpaTOPHBIM
o0opynoBaHuEM,  @opmyruposams  1ENb  HUCCIEIOBAHUSA,  NPeoCcmasisimb
B Pa3IUYHON (popMe pe3ysIbTaThl SKCIEPUMEHTA, AHANUSUPOBAMb U OYEHUBAMb X
JIOCTOBEPHOCT;

cchopmuposannocmv  ymenuti. cooO00amsy npasusa TOJb30BaHUS XHUMHUYECKOU
nocynod  uyabopaTopHbIM  OOOpYJIOBaHHMEM,  OOpallleHHs  C BEIIECTBAMHU
B COOTBETCTBUM C MHCTPYKIUSAMH IO BBINOJHEHUIO JTa0OPATOPHBIX XUMHUYECKHUX
OMBITOB; 9YKOJIOTMYECKU I11€JIeCO0Opa3HOr0 TOBEICHUS B OBITY U TPYAOBOM
JIEATEILHOCTU B IIEJISIX COXPAHEHHUSI CBOErO 3/I0POBbs, OKpYKaroled MpUupoaHOM
Cpenbl W JOCTHKEHHSI €€ YCTOMYMBOIO Pa3BUTHUS; OCO3HA6AMb ONACHOCTH
TOKCHYECKOTO JEHUCTBUS HA >KMBBIE OPraHW3Mbl OMNPENETEHHBIX HEOPTraHUYECKHX
BEIIECTB, TOHUMAas cMbICJ moka3zaresns [1JIK;

copMUpo8anHOCMb  YMEHUL:  OCYWECMEIAmb  YENeHaAnpasileHHblll  NOUCK
XUMUYECKON MH(MOpPMAIUU B PA3IMYHBIX UCTOYHHUKAX (HayyHas U y4eOHO-Hay4dHas
muteparypa, CMU, VHTEepHET U 1p.), KPUTHUECKU AHAIUZUPOBANb XUMUUYECKYIO
uHdopmaluio,  nepepabameigamv €€ W UCNONb308aMb B COOTBETCTBUU
C IOCTaBJIEHHOW y4eOHOM 3aaueii.



Pa3nen 3. TemaTnueckoe NJIaHMPOBaHUe Y4eOHOI0 npeaMera « XuMHs.

Yray0aeHHbI YPOBEHb.

Bcero 210 4, u3 Hux 20 4 — pe3epBHOE BpeMsl.

10 KNIACC. OPTAHUYECKASA XUMUA
3 4 B Heneno, Beero 105 4, u3 Hux 10 4 — pe3epBHOE BpeMs.

IIpumepHbIe TEMBI,
pacKpbIBaoUne
JaHHBbIN pa3aen

NPOrpamMmsbl,
U YHCJIO YACOB,
OTBOAMMOE HA X

OcHoBHOE€ CoAcpKaHuEC

OcHOBHBIE BUBI

AeATeJIbHOCTH 00y4aIoIuXcs

DJIEeKTPOHHbIE
oOpa3oBaTe/ibHbIE

pecypchl

JocTH:KeHne THYHOCTHBIX
pe3y/IbTaTOB B paMKax
peanu3anuy MOIyJIs
«IK0JIbHBIH YPOK»
padGoueii mporpaMmbl
Bocnuranus (mo

U3yyeHue pasaenam)
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHu4yeckKoi xumum (7 4)
Tema 1. IIpeamer IIpenmer u 3HaueHHe PackpeiBaTh cMbIch m3ydaembix  ftps://resh.edu.ru/subject [yctanoBnenne

OpPraHu4YecKoi
xumum. Teopus
XHMHYECKOro
CTPOCHUA
OPraHHYecKux
coeMHEeHU I

(7 1)

OpraHNYeCKON XUMHH,
MpeJICTaBICHHEe O MHOT000pa3uu
OPraHUYEeCKUX COCTUHECHUH.
DNEKTPOHHOE CTPOEHUE aTOMa
yIJIepoJia: OCHOBHOE

1 BO30YX/IEHHOE COCTOSIHHUSI.
BanenTHbIE BO3MOXHOCTH aTOMa
yriaepoja. XuMHU4YecKast CBs3b

B OPTaHUYECKHUX COCAMHEHUSX.
Tunsl TMOpUIM3AIIMYA ATOMHBIX
opOuTazneit yriepoaa. MexaHu3mMbl
oOpa3oBaHus cBsI3U. THITBI
TIePEKPHIBAHUS AaTOMHBIX
opbuTaneii: 6- u T-CBS3H.

MOHITUH (BBIIEATH UX
XapaKTepHbIe PU3HAKN)

W IPUMCHSATH 3THU IMMOHATHA ITPU
OIMMCAaHUU COCTaBa U CTPOCHUMA

BEILECTB, A1 00bICHEHUS

OTJIETbHBIX (PAKTOB U SBIECHUI.
PackpeIBaTh CMBICIT MOJTOKEHUIA
TEOPUHU CTPOEHHUSI OPTaHUUYECKUX

BemectB A. M. bytieposa

U IPUMEHSATH UX IS
00BSICHEHHUS 3aBUCUMOCTH
CBOMCTB BEIIIECTB OT COCTaBa
U CTPOCHHSI.

/29/

TOBEPHUTETBHBIX OTHOIICHUN
MEXTy TIeIarOrMYeCKUM
PabOTHUKOM

U 00y4arOUTUMHUCS, TS
[O3UTHBHOTO BOCIIPHSITHIO
o0yyaromuMucs TpeGoBaHU
Me1arOruIecKoro
pabOTHUKA, TIPUBJICYCHUIO
X BHUMaHHSI

K 00CyX1aeMOi
nH(bOpMAaIINU, aKTUBU3AIIHT
MX TT03HABATEIbHOM
NeSITeIbHOCTH;



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

OpunapHas, 1BOMHAs U TpOWHas
cBs13b. CriocoObl pa3phiBa CBS3EH
B MOJIEKYJIaX OPraHUYeCKUX
BemiectB. [lonsiTue 0 cBOO6OAHOM
paaukaie, Hykieodue

1 aneKTpoduie.

Teopus cTpOCHHS OPTraHUIECKUX
coenunenunii A. M. byrieposa

Y COBPEMEHHBIE MPEICTABICHUS
0 CTPYKTYp€ MOJIEKYJ. 3HaUeHHe
TEOPHUH CTPOEHUS OPTaHUYECKUX
COCIMHEHUM.

MomnexynspHbIE U CTPYKTYPHBIE

¢dopmyibl. CTpyKTypHBIE (hOPMYIIBI

pa3IMYHbIX BUJOB: pa3BEPHYTas,
COKpalI€HHasl, CKEJIETHAsL.
N3omepus. Buas! nsomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHasI.
OnexTpoHHbIE 3P (HEKTHI

B MOJIEKYJIaX OPraHUUYECKUX
COEIMHEHMNH (MHAYKTUBHBII

U ME30MEPHBINA APPEKTHI).
[IpencraBienue o Ki1accuPpUKAUU
opraHuueckux semecTs. [lonarue
0 (pyHKIMOHANILHOM rpynie.
I'omonorus. I'omonornueckue
PAIBL

Mcrionp30BaTh XUMUYECKYIO
CHUMBOJIMKY JJI1 COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (hopMy
OpraHUYEeCKHUX BEILECTB.

Dnpenensats oguHapHbIC
Y KpaTHbIE XUMHUYECKHUE CBS3U
B OPraHUYECKUX COCIUHEHUSIX.

XapakTepu30BaTh poJib
Y 3HAYEHHE OPraHUYECKOU
XMUMHH B PEIICHUU TIPOOIeM
AKOJIOTMYECKOW M MUIIEBOM
0€e30MacHOCTH, B Pa3BUTHHU
MEJIUIMHBI, B CO3IAHUU HOBBIX
MaTepuasoB, B 00ecredeHHH
pPalMOHAIBHOTO
IIPUPOAOIIOIBb30BAHUS;
MOJITBEPKIATH €€ CBA3b
C APYTMMH HayKaMH.
Ucnonp3oBarh Moaenu
OPraHUYECKUX BELIECTB IS
WJUTIOCTPALIMU UX XUMHUYECKOTO
Y NIPOCTPAHCTBEHHOIO
CTpPOEHUS.

HabmtoaTe 1 OnuchIBaTh
JIEMOHCTPAILIMOHHBIE OTBITHI;

https://foxford.ru/search

70=%D1%85%D0%B8

%D0%BC%D0%B8%D

1%8F

No0yX/IeHUE 00yJatOLINXCS
COOJII0OIaTh HA YPOKe
OOLIENPUHSATHIE HOPMBbI
MIOBE/ICHHS, TIPaBHJIa
OOLIEHMSI CO CTApIIMMHU
(TIe1arorn4ecKuMu
[paOOTHUKAMH)

1 CBEPCTHHKAMU
(00yJaroIIMMHUCS),
NPUHINIB Y9eOHOM

T CIIUTLTHHBI

1 CaMOOPTaHHU3allnH;



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

Cucremarnueckasi HOMEHKIIATypa
(IUPAC) oprannyeckux
COCTMHEHUH U TPUBUAIILHBIC
HAa3BaHUSI OTAETbHBIX
IIpEACTaBUTENCH.

Oco0eHHOCTH U KJTacCH(PUKALIHS
OpPraHUYECKUX PEAKLIUM.
OKucauTenbHo-
BOCCTAaHOBUTEIIbHBIC PEAKIIHH

B OpraHUYeCKON XUMUHU.

MPOBOJNTH U OTIHCHIBATH
71a00PATOPHBIC U MTPAKTUYCCKHE
paboThI

JdemoHcTpanuu

1. O3nakomieHue ¢ odopaszuamu
OpPraHUYECKUX BEIIECTB
¥ MaTepHuajaMy Ha UX OCHOBE.
2. OnbITHI IO IPEBPALICHUIO
OpPTaHUYECKUX BEIIECTB MPH
HarpeBaHuu (IJIaBJIeHUE,
oOyTiMBaHUE U FTOPEHHE).

JlabopaTopHBIii ONBIT
MopennpoBaHre MOJIEKYII
OpPraHUYECKUX BEIIECTB

https://resh.edu.ru/subje

ct/29/

WHUITUHIPOBAHUE U
OJIIEPIKKA
1CCIIEI0BATENIbCKOU

e TeNIbHOCTH
00y4Jaromuxcs

B paMKax peaqu3aluy UMU
WHIWNBUIYAIbHBIX U
TPYIIOBBIX
MCCIIEIOBATEIBCKUX
MIPOEKTOB, YTO J1aCT
00y4JarmuMcs
BO3MOXKHOCTh IpUoOpecTH
HaBBIK CAMOCTOSTEIILHOTO
[pELIEHUST TEOPETUYECKON
MpOOJIeMBI, HaBBIK
TCHEPUPOBAHUS U
o(opmIIeHHsT COOCTBEHHBIX



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

nIei, HaBBIK
YBAXXUTEIHHOTO OTHOIICHUS
K Yy)KUM HJIEAM,

0 OPMIICHHBIM B paboTax
PYTUX UCClIeoBaTeNeH,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEPe
ayIUTOPHUEN,
ApryMEHTUPOBAHUS U
OTCTaWBaHUA CBOEH TOUKHU
3peHusl.

Paspnen 2. Yraesonopoasi (32

)

Tema 2. [IpenenbHbie
YIJI€BOAOPOAbI —
AJIKaHbI,
IHMKJIOATKAHBI

(CRY

AusikaHbl. ['OMOOTHYECKU szt
aJIkaHoB, oOwIas hopmyina,
HOMEHKJIATypa B U30MepHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHIE MOJICKYII alIKaHOB, SP°-
rUOpUAM3AIIHS ATOMHBIX
opOuTaneil yriepojaa, G-CBs3b.
Kongopmepuvi. duzndeckue
CBOMCTBA aJIKaHOB.

XC ankaHOB: peakLUH 3aMELICHHUS,
M30MEpHU3aIH, ACTHIPHPOBAHUS,
[UKIU3AY, THPOIIN3a, KPEKUHTA,
ropenus. /Ipeocmasnenue o
MexaHusme paouKkaibHO20
3amewjeHus

Bianers nzygaeMeiMu
XMMUYECKUMU TOHATHSIMU.
BBISIBIIATE XapaKTepHBIE
NPU3HAKU TOHATHH,
YCTaHaBIIMBATh UX B3aUMOCBSI3b,
HCII0JIb30BaTh
COOTBETCTBYIOILINE OHSITHSI IPU
ONMCAHUU COCTaBa, CTPOCHUS

Y TIPEBpAIICHUN OpraHUYECKUX
COCIMHECHU.

Hcnonbs30BaTh XUMAYECKYIO
CHUMBOJIMKY JJIS1 COCTABJICHUS
(hopMyI yriIeBOI0POIOB.

https://foxford.ru/search

70=%D1%85%D0%B8

%D0%BC%D0%B8%D

1%8F

YCTaHOBJICHHE
NTOBEPUTEIBHBIX OTHOILICHUN
MEXTy TIe1arOTMYeCKIM
pabOTHUKOM U
00yJaronUMuCs, JIst
[O3UTUBHOT'O BOCTIPUSATHS
oOyuaroumucs TpedoBaHUM
U IPOCHO Mearoruyeckoro
[pabOTHUKA, TPUBIICYEHUIO
X BHUMAaHUS

K 00CyX/1aeMoii Ha ypoKe
MH(OPMAaLIUH, aKTUBU3ALUT
MX [T03HABATEJIBbHOM
NesITeTbHOCTH;



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

Haxoxnenne B npupoze. CriocoOsr
MOJIy4EHUs U IPUMEHEHUE
AJIKaHOB.
Huknoankansl. O61iast popmyna,
HOMEHKJIATypa B U30MepHsl.
Oco0eHHOCTH CTPOCHHS
Y XUMHYECKUX CBOMCTB MaJIbIX
(UMKIOTpONaH, UKIOOYTaH)
1 OOBIYHBIX (IIUKJIOTICHTAH,
IUKIJIOTE€KCaH) IIUKJIOATKAHOB.
Crnioco0bl nostyueHus
Y IPUMEHEHHUE IUKJIOATKAHOB.
JdemMoHcTpanus
Du3nYeCKUe CBOMCTBA aTKaHOB
(pacTBOPUMOCTb ).
JlabopaTopHBIii ONBIT
1. MonenupoBaHue MOIEKYI
aJIKAHOB U ITUKJIOAJIKAHOB.
IIpakTnueckas padora
Ne 1. Ilonyuenune merana
Y U3y4YEHHUE €r0 CBOMCTB.
Boeruncienus
— OIpEAEIICHNE MOJIEKYISIPHOU
(bopMyIIBI OPraHUYECcKOro
BEIIECTBA 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €TI0
COCTaB;

Y cTaHaBIMBATH IPUHALIEKHOCTh

YTJIEBOJOPOIOB

K OIIPENEIIEHHOMY KJIACCY T10

COCTaBYy U CTPOCHHIO, HA3bIBATH

ux o Homenkiarype |lUPAC;

MIPUBOAUTH TPUBHAJIbHbBIC

Ha3BaHUA OTACIIBHBIX

MpeACTaBUTENEH

YTJIEBOJOPOOB.

Dnpenenars BUA XUMUUYECKOU
CBSI3M B MOJIEKYJIAX
YIIeBOIOPOAOB (KOBAJIEHTHAs
HETOJIAPHAS U NOJISIpHAs, G-

U TIU-CBSI3b).

[ToaTBepk1aTh HA KOHKPETHBIX
pUMepax XapaxkTep
3aBUCUMOCTH PEAKIIMOHHOU
CHOCOOHOCTH YTJI€BOJOPOJIOB OT
KpaTHOCTH ¥ THUIA KOBAJECHTHOMN
CBsI3M (G- U [1-CBSI3M) U OT
B3aUMHOTO BIIUSIHUSI aTOMOB
Y TPy aTOMOB B MOJIEKYJIaX.

XapakTepu30BaTh COCTaB,

CTpOEHUE, IPUMEHEHHUE,

bu3HYecKre U XUMHUYECKUE

CBOMCTBA, BAXKHEHIIINE CIIOCOOBI

MOJIyYEHUS YTIIEBOAOPOJIOB,

https://foxford.ru/search

70=%D1%85%D0%B8

%D0%BC%D0%B8%D

1%8F

opranu3zanys medcraa
MOTHBUPOBAHHBIX U
PPYAUPOBAHHBIX
00yJaroImuxcst Haa ux
HEYCIEBAOILIUMHU
0JTHOKJIACCHUKAMHU,
NArOILEro 00y4JaroummMes
COLMAJIBHO 3HAYMMBIH ONbBIT
COTPYAHUYECTBA U
B3aNMMHOM ITOMOIIIH;



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

— HaxXO0XKJICHUE MOJIEKYJISIPHOM
(bopMyJIbl OPraHUYECcKOro
coeMHEHMs 10 Macce (00bEMY)
IIPOJYKTOB CrOPaHMsI;

— pacy€Thl 10 YPaBHEHUIO
XUMHYECKON peaKIu

MMpUHAJIC)KAIIUX K PA3JIMYHBIM
KJIacCcaM.

BEISIBIISATE TCHCTUYCCKYIO CBA3b
MEXy YIJIEBOAOPOIaMU
Pa3IMYHBIX KJIACCOB

U TIOJITBEPKIATh €€ HATMIUe
YpaBHEHUAMU
COOTBETCTBYIOIIUX XUMUYECKUX
peaKkuuii ¢ UCII0JIb30BAHUEM
CTPYKTYPHBIX (hOpMYJI BEIIECTB




IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJIbTaTOB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo

U3ydeHue pasaeam)
Tema 3. Anxensl. ['oMonorudeckuit ps XapakTepu3oBaTh UCTOUHUKHM  |[nttps://resh.edu.ru/subje [yctanoBieHue
HenpeneabHbie aJIKeHOB, HOMEHKJIaTypa. CTPOCHHUE | YIIIEBOJIOPOJHOTO CHIPhSI ct/29/ TOBEPHUTEIHHBIX OTHOIICHUH
yIJIEBOIOPO/BI: MOJICKYJI QJIKCHOB, (He(Tb, IPUPOJIHBIIA Ta3, YTOJIb), MEKTY Ie/IarOrHIeCKUM
aJIKeHbl, SP°-rHOPHN3AIMS ATOMHBIX CIIOCOOBI €ro nepepadboTKH PabOTHUKOM U €ro

AJIKAIUCHBbI, AJIKHHBbI
(13 v)

opOwuTaneit yriepona, 6-

U nu-cBsi3u. CTpyKTypHas

U reoMeTpuyecKas (yuc-mparc-)
n3omepus. Pusndeckue CBOMCTBA
AJIKEHOB.

XC: peakuuu NpucOeIMHEHMS,
3aMELIEHUS B 0-[10JIOXKEHUE ITPU
JIBOWHOM CBSI3H, IOJIMMEPU3ALUU
u okucienus. [lpedcmaenenue

0 Mexauusme peaxyuu
INEKMPOPUILHO2O NPUCOEOUHEHUS.
IIpaBuno MapkoBHUKOBA.
KauecTBennsle peakinu Ha
JBOWHYIO CBS3b.

[Tonyyenue u npumeHeHue
AJIKEHOB.

Ankanuensl. Knaccuduxarms
HEHOB (CONpsKEHHBIE,
M30JIMpPOBaHHbIE,
Kymyaupogaruvie). OCoOOEHHOCTH
AJEKTPOHHOTO CTPOEHUS

1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB,

U TIPAKTHYECKOE TPUMEHEHHE
HOJy4aeMBbIX IPU 3TOM
MPOIYKTOB.

Hcnonb30Bathk 00IIEHAYYHbIE
METO/BI IO3HAHUS TTPH
CaMOCTOSITEIbHOM
IUTAHUPOBAHHH, TIPOBEICHUN

Y ONTMCAaHWU XUMHUYECKOTO
AKCIIEpUMEHTa (JlabopaTopHbIE
U TIpaKTHYECKUE paboThI).
CrnenmoBaTh mIpaBuiIam
0e3onacHoil paboThI

B J1a0oparopuu npu
UCITOJIb30BAaHUN XUMHUYECKON
MOCY/IbI ¥ 000pYOBaHUS,

a TaKKe MpaBuiiaM 0OpalleHus
C BEIIECTBAMH.

[TpencraBasTh pe3yabTaThl
SKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHH COOTBETCTBYIOIIUX
pEaKIMii ¥ 1enaTh BBIBOIBI HA
UX OCHOBE.

00yJaromuMucs,
CIIOCOOCTBYIOLTNX
MMO3UTUBHOMY BOCITPHSTHIO
oOy4aromuMucs TpeOoBaHHHA
1 IIPOCHO MeAaroruyeckoro
paOOTHHUKA, IPUBJICUCHHUIO
X BHUMaHUs

K 00CyX/1aeMoii Ha ypoke
WHGOPMAIINY, aKTUBU3AIUN
MX TTO3HABATEIbHOM
EeATENbHOCTH;



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI

HCATCJIBbHOCTH oﬁyqalomnxca

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

1,2- u 1,4-npucoenuHeHme.
[Tonumepuszanus conpsiKEHHBIX
nueHoB. CriocoObl MOTy4eHUs
Y IPUMEHEHUE aJIKaIUEHOB.
AuikuHbL. ['OMOJIOrn4ecKuil psig
aJIIKMHOB, 0011as hopmyia,
HOMEHKJIATypa U U30Mepusl.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJ AJIKUHOB,
Sp-rubpuIM3anys aTOMHBIX
opbOuTaneit yrieponaa. dusndeckue
CBOMCTBA aJIKUHOB.
XHUMUYECKUE CBOMCTBA: PEaKIIUU
MIPUCOETUHEHM S, TUMEpU3AITU
U TPUMEPHU3aLUHU, OKUCIICHUSI.
KucnortHelie cBOICTBa aIKHHOB,
HMMEIOIINUX KOHIIEBYIO TPOMHYIO
cBA3b. KauecTBeHHbIE peaklluy Ha
TPOMHYIO CBS3b.
CriocoObl mosryyeHust
Y IPUMEHEHHUE aJIKMHOB.
JdemMoHcTpanuu
1. KauecTBeHHBIE peakIuy Ha
HENpeENbHbIE YIIIEBOAOPOIBI
Pa3IMYHbIX KJIACCOB
(o6ecrBeurBanue OpPOMHON MK
HOJTHOM BOJIBI, pacTBOpa

[TpoBOIUTH BHIYMCIICHUS TS
oTpeziesieHUs] MOJIEKYJIIPHOM
(bopMyJIIBI OPraHMYECKOTO
BEIIECTBA 10 YPaBHEHUIO
XUMHYECKON PEAKLUU U 110
MacCCOBBIM JOJSIM 3JIEMEHTOB,
BXOJILIUX B €r0 COCTaB, 10
Macce (00bEMY) IPOIYKTOB
CrOpaHus.

https://resh.edu.ru/subje

ct/29/

opranu3zanys medcraa
MOTHBUPOBAHHBIX U
PPYAUPOBAHHBIX
00yJaroImuxcst Haa ux
HEYCIEBAOILIUMHU
0JTHOKJIACCHUKAMHU,
NArOILEro 00y4JaroummMes
COLMAJIBHO 3HAYMMBIH ONbBIT
COTPYAHUYECTBA U
B3aNMMHOM ITOMOIIIH;



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

NepMaHTaHaTa Kajus,
B3aMMO/ICIICTBHE alleTUIIeHA
C THIPOKCUIOM
muammunacepeopa(l)).
2. O6pa3pl mIacTMace
Y Kay4yKOB.
3. Komnekunu «HedTo»
U «YTOJIbY.

JlabopaTopHblii ONbIT
MonenupoBaHue MOJIEKY

HCIIPCACIIbHBIX YTJICBOAOPOA0B.

IIpakTyeckune padoThI
Ne 2. Tlonmyuenue 3tusneHa
Y U3YYEHUE €r0 CBOWCTB.
Ne 3. Tlonyuenue aneruneHa
U U3y4YECHHUE €T0 CBOMCTB.

Boruncienus

— onpenenenue MO
OpPraHUYECKOTO BEIECTBA MO
MacCOBBIM J0JISIM 3JIEMEHTOB,
BXOJIAIIUX B €r0 COCTaB;
— HaxoxkaeHue MO
OpPraHUYECKOTO COEAUHEHHUSI 110
Macce (00bEMY) TPOTYKTOB
CrOpaHus;
— pacuéTel 110 YpaBHEHUIO

CaMOCTOSTENbHO TUTaHUPOBATh
¥ OCYIIECTBIISTH CBOIO
MIO3HABaTEIbHYIO AEATEBHOCTD;
NPUHUMATh AKTHBHOE y4acTHe

B TPYIIIOBOH yueOHOM
JeSTEIbHOCTH

https://foxford.ru/search

70=%D1%85%D0%B38

%0D0%BC%D0%B8%D

1%8F

WHUITUHUPOBAHUE U
OJIIEPIKKa
1CCIIEI0BATEIbCKOU

e TeNIbHOCTH
00y4Jaromuxcs

B paMKax peaqu3aluy UMU
WHIVUBUIYAIbHBIX U
TPYIIOBBIX
MICCIIEIOBATEIBCKUX
MIPOEKTOB, YTO J1aCT
00y4JarmuMcs
BO3MOXKHOCTh IpuoOpecTH
HaBBIK CAMOCTOSTEIILHOTO
[pELIEHUST TEOPETUYECKON
MpOOJIeMBI, HaBBIK



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

TCHEPUPOBAHUS U
o opMIIeHUST COOCTBEHHBIX
ek, HaBBIK
YBaKUTEILHOTO OTHOILICHHS
K 9Y)KUM HJICSIM,
0(OpMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATEINEH,
HABBIK MMYOJIMYHOTO
BBICTYIUICHUS TIEPE]T
ayIUTOpHUEH,
ApPTryMEHTUPOBAHHUSI U
OTCTaWBaHUS CBOEH TOUKHU
3pEHUSI.

Tema 4.
ApomaTHyecKue
YIJIeBOAOPOAbI
CRY

Apomatndeckue yriieBo10pOo/ibl
(apensi). 'omonmoruueckuit psij
apeHoB, ob1mas ¢popmyna,
HOMEHKJIATypa B U30MepHsl.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYIIBI OeH3071a.
IIpasuno apomamuunocmu,
npuMepsl apoOMAmMu4ecKux
coeounenuti. Puzndeckue
CBOICTBA apEHOB.

CaMOCTOSITEbHO TUIAHUPOBATh U
OCYILECTBIISATH CBOIO
MO3HaBATEIbHYIO JCATEIILHOCTD;
MPUHUMATh aKTHBHOE y4acTHUE B
rpynmnoBoi yueOHoH

e TeIbHOCTH

https://urok.1c.ru/library

[?FILTER=Y &Q=&SU

BJECTS%5B%5D=952

1&CLASSES%5B%SD

=919

YCTaHOBJICHHE
JTOBCPUTECIIbHBIX OTHOIIIEHUH
MEK/TY T1e1arOTHIECKIM
[PaOOTHUKOM U
00y4JaroIuMucs, 17
MMO3UTHBHOI'O BOCIIPUATHA
00y4aromuMucs TpeOGoBaHUN
Y IPOCKO MeJarornueckoro
[pabOTHHKA, TPUBIICYCHHIO
MX BHUMAaHUA

, AKTHBH3ALIUH UX
[M03HABATEIbHOU
NeSTeNbHOCTH;



https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

XuMHUYECKUe CBOMCTBa OeH301a
U €ro roMoJIOrOB: PEaKIUU
3aMeleHUs] B OEH30JbHOM KOJIbIIE
U YIJIEBOJIOPOTHOM PaJUKaIE,
peaxkuuu NprucoeInHeHus,
OKHCJICHHE TOMOJIOrOB OEH301a.
IIpeocmasnenue o mexanuzme
peaxyutl 31eKmpopuibHO20
3ameujeHusl.
IIpencraBnenue o6
OPHUEHTHPYIOUIEM IEUCTBUU
3aMecTHuTeNnel B OEH30IbHOM
KOJIbIIE Ha IPUMEPE aAJIKMIIbHBIX
panuKanioB, KapOOKCUIBHON U
TUAPOKCHIBHOM IpyII,
aMMHOTPYIIBI 1 HUTPOTPYIIIH,
aTOMOB TaJIOTEHOB.
Oco6eHHOCTH XUMUYECKUX
cBOMCTB cTupoia. [Toimmmepnsanus
crupoia. CriocoObl MoTy4eHHs
Y IPUMEHEHHUE apOMaTHYECKUX
YTJI€BOJIOPO/IOB.

JlaGopaTopHbIii ONBIT
MonenrpoBaHue MOJIEKYJI apEHOB.

Boruncienus

— ONPEIEIIEHNE MOJIEKYJIAPHOU
(hopMyITBI OPTaHHYECKOTO

https://foxford.ru/search

70=%D1%85%D0%B8

%D0%BC%D0%B8%D

1%8F

opranu3zanys medcraa
MOTHBHPOBAHHBIX U
PPYANPOBAHHBIX
00yJaroIIMXCs Hall KX
HEYCIIEBAIOIIIUMHU
OJJHOKJIACCHUKAMH,
MAIOIIET0 00YYaIOIIUMCS
COIIMAJIBHO 3HAYUMBIH OIIBIT
COTPYAHUYECTBA U
B3aMMHOM TOMOIIIH;



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

BEIIECTBA 110 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSIIUX B €T0
COCTaB;

— HaxOXKICHHE MOJICKYIISIPHOMN
(hOpMYyIIBI OPraHUIECKOTO
coeuHeHus 1o Macce (00bEMY)
MIPOYKTOB CTOPAHHSI;

— pacuéThl 10 YpaBHEHUIO
XUMHYECKON peakiuu

Tema S. Ilpupoansbie
HCTOYHUKH

U nepepadorka
yIJ1€BOA0OPO/I0B
(44)

[Ipuponnsii ras. [lomytHeie
He(TsaHble ra3pl. Hedthb u eé
npoucxoxaenue. KameHHsbIi yronb
U IPOAYKTHI €T0 NepepadoTKH.
Crnioco0b1 nepepa®oTKH He(PTH:
MeperoHKa, KPeKuHT
(TepMUYECKHI, KAaTATUTHYECKUIA),
pudopmuHT, uposus. [IpoxyKTer
nepepaboTKU HEPTH, UX
MPUMEHEHHE B TIPOMBIIIIJICHHOCTH
U B OBITY.
I'eHeTHueckas CBSI3b MEXKIY
Pa3IUYHBIMH KJIACCAMU
YTJIIEBOIOPOOB.
JdemMoHcTpanuu

Komnexnun «HedTb» 11 «YTO0MIBY.

JlabopaTopHbIe ONBITHI

CaMocCTOATEIbHO IIIaHUPOBATh
U OCYILECTBIISTH CBOIO
MO3HABATENBHYIO JIETEbHOCTD;
NPUHUMATh aKTUBHOE y4acThe

B TPYIIIOBOH yueOHOM
JeSITeTbHOCTH

https://resh.edu.ru/subje

ct/29/

WHUITUHPOBAHUE U
OJIIEPIKKa
MCCIIEI0BATEIIbCKOU

e TeNIbHOCTH
00y4Jaromuxcs

B paMKax peaqu3aluy UMU
WHIUBUIYAIbHBIX U
TPYIIOBBIX
MICCIIEIOBATEIBCKUX
[IPOEKTOB, UTO JACT
00y4JarmuMcs
BO3MOXKHOCTh IpUoOpecTH
HaBBIK CAMOCTOSATEIILHOTO
[pELIEHUS] TEOPETUYECKON
MpOOJIeMBI, HaBBIK
TCHEPUPOBAHUS U
o(opmIIeHHsT COOCTBEHHBIX



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

1. O3nakomieHue ¢ oopazuamu

IJ1aCTMacC, Kay4yKOB U PE3UHEI.

2. MoaenupoBaHue MOJIEKYIT

ApOMATHYCCKUX YIIIECBOAOPOLOB.

Borunciaenus
— OIpEAEIICHNE MOJIEKYIIPHOU
(hOpMYyIIbI OPraHUIECKOTO
BEIIECTBA I10 MACCOBBIM JIOJISIM
DJIEMCHTOB, BXOJIAIIUX B €0
COCTaB;

AcH, HaBBIK
YBaKUTEILHOTO OTHOILICHHS
K 9Y)KUM HJICSIM,
0(OpMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATEINEH,
HABBIK MMYOJIMYHOTO
BBICTYIUICHUS TIEPE/T
ayIUTOPHUEH,
ApPTryMEHTUPOBAHHUSI U
OTCTauBaHUS CBOCH TOUKHU
BpEHHSL.

— HaxOXXICHHE MOJIEKYJISIPHOM
(hopMyITBI OPTaHHUYECKOTO
coeuHeHus o Macce (00BEMY)
MIPOIYKTOB CTOPAHWS;

— pacuéThl M0 YpaBHEHUIO
XUMHYECKON peaKiuu

https://urok.1c.ru/library

[?FILTER=Y &Q=&SU

BJECTS%5B%5D=952

1&CLASSES%5B%SD

=919

YCTAHOBJICHHE
NTOBEPHUTEIBHBIX OTHOIICHUN
MEXy TIe1larOrnYeCKUM
PaOOTHUKOM H €T0
o0y4aronuMucs,
CIIOCOOCTBYIOLINX
[O3UTHBHOMY BOCHPUSATHIO
oOyuaromumMucs TpedoBaHUM
U IPOCHO Mearoruyeckoro
[pabOTHUKA, TPUBIICYEHUIO
X BHUMAHUS

K 00CyXK/1aeMOl Ha ypOKe
MH(POPMAaLIUH, aKTUBU3ALUT
WX MMO3HABATEJIbHOMN
NesITebHOCTH;



https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

Tema 6.
I'anoren-npounsBoaH
ble YIJ1eBOA0POA0B
(44)

DNEKTPOHHOE CTPOEHUE
raJIoreHONPON3BOAHBIX
YIIIeBOAOpOa0B. Peakun
3aMeleHHs rajoreHa Ha
TUIPOKCOTPYIILY, HUMPOSPYNNY,
YUAHO2PYNNY, AMUHOSDYNNY.
JleiicTBHE Ha TaJIOTSHIIPOU3BOIHBIC
BOJHOT'O U CIIUPTOBOTO PacTBOpa
wénoun. Bzaumopercreue
JUTaJIOTeHAIKAaHOB C MarHUEeM
u UMHKOM. [lonamue
0 MemanioopeaHuiecKux
coedunenusx. VicnonpzoBanue
raJIOTeHIIPOU3BOIHBIX B OBITY,
TEXHHUKE U B XUMUICCKOM CHHTE3E.

Jdemoncrpauus
®u3nYeCcKre CBOMCTBA
YTJIEBOIOPOI0B. (PACTBOPUMOCTB).

JlabopaTopHblii oNbIT
MonenupoBaHue MOJEKYI
TaJTOTEHITPOU3BOTHBIX
YTJI€BOJIOPO/IOB.
Bouiuuciaenust

— Ompe/elieHne MOJIEKYISIPHOM
(hopMyITBI OPTaHHYECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
3JIECMEHTOB, BXOJISIINX B €T0

PackppiBaTh CMBICI H3y4aeMbIX
HOHATHUH (BBIIEJIATH UX
XapaKTepHbIE IPU3HAKN)

U IPUMEHATH 3TU MOHATHS IPU
ONMCAHUU COCTaBA U CTPOCHUS
BEILIECTB, Ul O0BSICHEHUS
OTIENBHBIX (DAKTOB W SBICHUN

https://resh.edu.ru/subje

ct/29/

opranu3zanys medcraa
MOTHBHPOBAHHBIX U
PPYANPOBAHHBIX
00yJaroIIMXCs Hall KX
HEYCIIEBAIOIIIUMHU
OJJHOKJIACCHUKAMH,
MAIOIIET0 00YYaIOIIUMCS
COIIMAJIBHO 3HAYUMBIH OIIBIT
COTPYAHUYECTBA U
B3aMMHOM TOMOIIIH;



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

COCTaB; — HaXOXKJIEHUE
MOJIEKYJISIPHOH (OpMYIIBI
OPraHUYECKOTO COCAMHCHHSI 110
Macce (00bEMY) IPOTYKTOB
CTOpaHHS;

— pacuéThl 10 YpaBHEHUIO
XUMHYECKON peaKiuu

Paznen 3. Kucsopojacoaep:xamnue oprannieckue coequHenus (38 u)

Tema 7. CniupThl.
DeHou
(10 v)

[IpenenbHbIEC OTHOATOMHBIC
criupthl. CTpoeHrEe MOJIEKY (Ha
MpUMepe METaHOJIa U STAHOJA).
["'omonoruueckuit ps, odias
bopmyna, usomepus,

HOMEHKJIaTypa, KJIaCCU(PUKALHS.

du3nYeCcKre CBOWCTBA CIIUPTOB.
Bonoponnast cBs3b.
XHWMHUYECKUE CBOMCTBA: PEAKLIUU
3aMEeINICHHMS, IETHIpaTaliy,
OKMCJICHHMS, B3aMOICIICTBHE

C OPraHUYECKUMH

Y HEOPTraHUYECKUMHU KHUCIIOTaMHU.
KauecTtBennas peakius Ha
OJIHOATOMHBIE CITUPTBHIL.
Ilpeocmasnenue o mexanusme
Ppeaxyutl HyK1eo@puibHo20
3ameujenus. JIecTBrue dTaHoa

PackpeiBaTh CMBICT H3y4aeMbIX
TOHSITHHA (BBIICIATH HX
XapaKkTepHbIe TPU3HAKH)

Y TIPUMEHSATH TH ITOHATHSI IPU
ONMCAHUU COCTaBa U CTPOEHUS
BEILECTB, A1 00bICHEHUS
OTJIeIbHBIX (PAKTOB U SBIECHUI.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JJIsi COCTAaBIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON)
(hopMyIT KHCTOPOACOIEPIKAIIIX
OpraHUYECKHUX BEIECTB.
VYcranaBiuBaTh
MPUHAJIEKHOCTh
KHCIIOPOI0COAEPKAIINX
OpraHUYECKUX BEIECTB

K OIIPENEITIEHHOMY KJIACCY TI0

http://school.nd.ru/

YCTaHOBJICHHE
NTOBEPHUTEIBHBIX OTHOIICHUN
MEXy TIelarOrnYeCKUM
PaOOTHHKOM H €T0
oOy4aronuMucs,
CIIOCOOCTBYIOLINX
[O3UTHBHOMY BOCHPUSATHIO
oOyuaroumucs TpedoBaHUM
U IPOCHO Mearoruyeckoro
[pabOTHUKA, IPUBJICUEHUIO
X BHUMAHUS

K 00CyX/1aeMOl Ha ypOKe
MH(OPMAaLINH, AKTUBU3ALUT
WX MMO3HABATEIIbHOMN
NesITebHOCTH;



http://school.nd.ru/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

Y METaHOJIa Ha OpPraHU3M YeJIOBeKa.
CriocoObI oTy4YeHus: ¥ IpUMEHEHNE
OJIHOATOMHBIX CITUPTOB.

COCTaBYy U CTPOCHHIO, HA3bIBATH
UX [10 HOMEHKJIaType

[Ipocteie 3¢upbl, HOMEHKIATYpa

u u3omepust. OcobeHHOCTH
(GU3NIECKUX U XUMUYECKUX
CBOMCTB.

MHOroaroMHsbl€ CIIMPTHI:
STUJICHIJIMKOJb U TJIMLEPHH.
duznyeckue 1 XUMHUYECKHE
CBOICTBA: peaKLUU 3aMELICHMS,
B3aUMOJICIICTBUE C OPraHUYECKUMHU
Y HEOpPraHWMYECKMMHU KHCIOTaMH,
KauecTBEHHas peaklys Ha
MHOI0aTOMHBIE CIIUPTHI. [leficTBue
Ha opranusm uenoBeka. CriocoOsl
MIOJIy4YEHUS U IPUMEHEHUE
MHOT0aTOMHBIX CIIUPTOB.

®enon. CTpoeHHE MOJIEKYIIBI,
B3alMHOE BIUSHUE
THJIPOKCOTPYIIBI U OEH30JIbHOTO
sanpa. du3znueckue cBOMCTBa
¢denona. OcobennocTu
XUMHUYECKUX CBOMCTB (peHoa.
KayecTBeHHbIE peakiuy Ha (PEHOII.
Tokcuunocth GeHona. Criocoob
MOJTy4YeHHUs U IPUMeHeHue (eHoa.

IUPAC; npuBoIuThH
TPUBHAJIbHBIC HA3BaHUS
OT/IENBHBIX MPEJCTAaBUTEICH
KHCIJIOPOJICOACPIKAIITIX
COCIUHCHHI.

XapakTepu3oBaTh COCTaB,
CTpPOCHHE, IPUMEHEHHE,
buznyecKre 1 XUMUYECKHe
CBOICTBA, Ba)KHEHIIIHE CITOCOOLI
MOJIy4EeHUS TPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB
KHCIIOPOJICOACPKAIINX
COCIMHEHWH;, BBISIBIISTE
T€HETUYECKYIO CBSI3b MEXKIY
HUMH U TIOATBEPKAATH €€
HaJu4ue ypaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKHUX
peakiuii ¢ UCTIOJIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[ToaTBepk1aTh Ha KOHKPETHBIX
puMepax XxapaxkTep
3aBUCUMOCTH PEAKIIMOHHOU
CIIOCOOHOCTH
KHUCIIOPOJICOACPHKAIINX

https://urok.1c.ru/library
?FILTER=Y&Q=&SU
BJECTS%5B%5D=952

1&CLASSES%5B%S5D

=919

noOy>KJ1eHNE 00yJaromxcs
COOJII0IaTh HA YPOKe
OOLIENPUHSATHIE HOPMBbI
MIOBE/ICHHS, TIPaBHJIa
OOLIEHMS CO CTapIIMMHU

Y CBEPCTHHKAMHU
(00yJaroIIMMHUCS),
PUHIUIBI y4eOHOH

TV CIIATUTHHEI

Y CaMOOpPraHU3allu;

[pUBJIEUCHIE BHUMAHUS
00yJaronuxcs K
[ICHHOCTHOMY aCIIeKTy
N3y4aeMbIX

Ha ypoKax sIBJICHUH,
OpraHu3aIys ux paboThl C
MOJy4aeMOi Ha ypoKe
COIIMAILHO 3HAUYNMOU
uHpopManuei —
WHUIIMHPOBAHUE €€
00CYX/1eHUS, BHICKA3bIBAHHUS
00yJaroMMHUCS CBOETO

MHCHUS 110 €€ ITOBOAY,



https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919
https://urok.1c.ru/library/?FILTER=Y&Q=&SUBJECTS%5B%5D=9521&CLASSES%5B%5D=919

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

®denonpopManbaeTUAHAS CMOJIA.
JdemMoHcTpanuu

1. PacTBOpUMOCTb CIIUPTOB B BOJIE.

2. B3zaumoseiicTBue 3TaHoNa

C HaTpHUEM.

3. OkucneHue 3TUI0BOIO CIUpPTa

JUXPOMATOM Kanus (BO3MOXKHO

WCTIOJIb30BaHUE

BUJICOMATEPHAIIOB).
JlabopaTopHble ONBITHI

1. Peakuus riuuepuna

¢ ruapokcuaom meau(ll).

2. OxucneHue 3TUIOBOIO CIIUPTa

B QJIBJIETH]I HA paCKaJIEHHOM

MEJHOM IIPOBOJIOYKE.

OpPraHUYECKUX BEILECTB OT
(YHKINOHATBHBIX TPYIIT

B COCTaBE UX MOJIEKYII, OT
B3alMHOI'O BJIMSHUS aTOMOB

U TPYII aTOMOB B MOJIEKYJIAX.
DnuceiBaTh cocTaB, XMUMHUECKOE
CTPOEHUE U IPUMEHEHHE )KUPOB
U YIJIEBOJIOB, XapaKTepU30BaTh
UX 3Ha4EeHHUe s
JKU3ZHEEATEIIbHOCTH
OpPIraHU3MOB.

Oco3HaBaTh OMaCHOCTh
BO3/ICUCTBUS Ha )KUBbIE
OpraHU3Mbl ONPEEIEHHBIX
KHCIIOPOJICOAEPKALUX
OpraHMYECKUX BEIIECTB

U TOSICHATDH Ha MpUMepax
CIoCcoObl YMEHBLICHUS

U TIpEeI0TBPAIIEHUS UX
BpPEIHOTO BO3/ICHCTBUS Ha
OpraHHu3M 4eJIOBEKa.

BBIPAOOTKH CBOETO K HEll
OTHOILICHUS,

IIpakTHyeckas padora
Ne 4, Pemenue
AKCTIIEPUMEHTAIIBHBIX 3a7a4 110
Teme «CrupThl U HEHOIBI.
Brruucaenus

licnonbs3oBaTh oOIIEHAYYHbBIE
METO/bI O3HAHUS ITPU
CaMOCTOSATEIEHOM
IUITAHUPOBAHUH, IPOBEICHUN
" OITMCaHUHU XUMHUYECKOI'O

http://school.nd.ru/

YCTaHOBJICHHE
TOBEPUTENBHBIX OTHOIICHUIA
MCXKIAY NeJAarort4€CKumM
[PaOOTHUKOM H €ro
00yJaroImuMucs,



http://school.nd.ru/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

— OIIpECIICHUE MOJIEKYIISIPHOU
(bOopMyJIBI OPraHUYECKOTO
BEIIECTBA 110 MACCOBBIM JIOJISIM
3JIEMEHTOB, BXO/ISIIUX B €TI0
cocTas; 1o mMacce (00BEMY)
IPOJIYKTOB CTOPAHHUS; IO
KOJIMYECTBY BEIllECTBa (Macce,
00BEMY) IPOAYKTOB pPEaAKIHH
W/WJIM MCXOTHBIX BEUIECTB;

— peleHne pacu€THHIX 3aa4 Ha
OTIpeJIeIeHUE JTOJTU BHIXO/A
MPOJIyKTa PEaKIUU OT
TEOPETUYECKH BO3MOKHOTO

JKCIIepUMEHTa (J1abopaTopHbIe
Y TIPaKTUYECKUE PAOOTHI).
CnenoBath npaBuiam
0e30macHOM paboThI

B J1a0opaTopuu, a TaKkKe
paBuiIaM oOpalieHus

C BEII[ECTBAMH.

[IpeacraBisaTh pe3ynbTaThl
sKcnepuMeHTa. [IpoBoauts
BBIUUCIICHUS [UIs OTIpE/IEICHUs
MOJIEKYJISIPHON (OpMYJIBI
OpPraHUYeCcKOro BelecTBa

CIIOCOOCTBYIOIINX
[IO3UTHBHOMY BOCHPUSATHUIO
oOyuaromuMucs TpeOoBaHMi
U IPOCHO Mearoruyeckoro
[pabOTHUKA, IPUBJICYEHUIO
X BHUMaHUs

K 00CYy>KJ1aeMOil Ha ypOKe
MH(pOpPMAaLIUKY, AKTUBU3ALUU
MX [I03HABATEIbHON
NesITebHOCTH;

Tema 8. Aubaernasl.
KapGoHnoBrbie
Kkuca0Thbl. Cl10KHbIE
3¢upsbl. ZKupsbl

(20 v)

KapOoHunpHBIE COSTMHEHMS:
aJbJICTH/IbI U KETOHBI.
DNEeKTPOHHOE CTPOEHUE
KapOOHWJIbHOM TPYIIIBI.
['omonornueckne psaasl
aJIbJIETUI0B M KETOHOB, 0011t
dhopmyna, nzomepus

U HOMEHKIaTypa. @usnueckue
CBOWCTBA aJIbJICTH/IOB U KETOHOB.

PackpbIBaTh CMBICIT U3Y4aeMBbIX
MOHATUM (BBIIEIATH UX
XapaKTepHble IPU3HAKH)

Y IPUMEHATDH 9T MOHATHUS pU
OINMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, /I O0BSICHEHUS
OTJIENbHBIX (PAKTOB U SBIECHUI

http://school.nd.ru/

I/IHI/IIII/II/IPOBaHI/Ie 158
MO/1/IePKKa
CCIIE10BAaTEILCKOMN
esITeIbHOCTH
00yJaronuxcs

B paMKax peajii3aluy UMU
I/IH)II/IBI/IllyaJ'IBHBIX nu
CPYIIIOBBIX
HCCIIEJOBATEIIBCKIX
[TPOEKTOB, YTO JACT
00yJaromuMes
BO3MOXKHOCTH MPHOOpecTH



http://school.nd.ru/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI

HCATCJIBbHOCTH oﬁyqalomnxca

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

HaBBIK CAMOCTOSATEIIEHOTO
pelIeHUs] TEOPETHUECKOM
MPOOJIEMBI, HABBIK
TeHepUPOBAHUS U

o opMIIeHHS COOCTBEHHBIX
ek, HaBBIK
YBaKUTEIBHOTO OTHOIICHHS
K YY)KUM HJIEAM,
0(QOPMIICHHBIM B paboTax
PYTUX UCCleoBaTeNeH,
HaBBIK MMYOJINYHOTO
BBICTYIIJICHUS TIepes]
ayIUTOPHUEN,
ApTryMEHTHUPOBAaHUSI CBOEH
TOYKH 3PCHUSI.

XUMUYECKHE CBOMCTBA alIbJIETHIOB
1 KETOHOB (peaKiuu
npucoenuHenus). Ilpedcmasnenue
0 MexaHusme peakyuti
HYK1e0hUIbHO20 NPUCOeOUHEHUS.
OxucneHne ajpIeTHuIoB,
KaueCTBEHHBIE PEaKIINH Ha
anpseruibl. CriocoObl MOTy4eHUs
Y IPUMEHEHHUE alIbJIETHJIOB

Y KETOHOB.

O/HOOCHOBHBIE IIPE/IeIbHBIE

IO YpaBHCHUIO XHUMHYECKON

Ppe€aKkuru U 1o MaCCOBBIM JOJIAM

OJICMCHTOB, BXOJAIIUX B €TI0

COCTaB, a TAKXKE Ha ONPECACTICHUC
J0JIM BbIXOJa MPOAYKTa pCaKINH

OT TCOPETUUCCKHU BO3MOXKHOT'O.

CaMoCTOSITEILHO IJIaHUPOBATHb

N OCYHICCTBJIATH CBOIO

IMMO3HABATCIIbHYIO JCATCIBHOCTD;
MIPUHHUMATh AKTUBHOC Y4aCTHC

B TPYIIOBOH yueOHOM

https://resh.edu.ru/subject

/29/

BKJTIOYEHUE B YPOK UTPOBBIX
MpoLeayp, KOTOpbIe
[MOMOTAIOT MOIJEPKATh
MOTHBAITIO OOYJAIOIITIXCS K
[10JIy4CHUIO 3HAHUH,
HATXKUBAHUIO TTO3UTUBHBIX
MEKJIMUHOCTHBIX OTHOILICHHIA
B KJIacce, TIOMOTaloT
YCTaHOBJICHUIO
MOOpO’KETaTeIbHOM
aTMoc(hepbl BO BpeMsl ypOKa,;



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

KapOOHOBBIE KHCIIOTHI.
OCoOEeHHOCTH CTPOEHUS MOJIEKYJI
KapOOHOBBIX KUCIOT. M30oMepus

U HOMEHKIaTypa. Ousnueckue
CBOMCTBA, BOJOPO/IHBIE CBS3U.
XUMHUYECKUE CBOICTBA: KUCIOTHBIE
CBOWCTBA, PeaKIHs dTePHPHUKAIINH,
peaKIyy ¢ y4acTUeM
YIIIEBOJAOPOIHOTO paJKaa.
[ToHsATHE O MPOU3BOJHBIX
KapOOHOBBIX KHCIIOT: CI0KHBIX
sabupax, aneuopuoax,
2A7102eHAHUOPUIAX, AMUOAX,
Humpunax. OcoOEHHOCTH CBOMCTB
MYPAaBbUHOM KHCIIOTBHI.
MHoroo0Opasue kapOOHOBBIX
kucnoT. OcoGeHHOCTH CBOMCTB
HenpeaeIbHbIX U apOMAaTHYECKUX
KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KUCIIOT,
THJIPOKCUKAPOOHOBBIX KHJIOT.
[IpencraBuTenn BBICIIUX
KapOOHOBBIX KUCIIOT: CTEAPHHOBAS,
NAJILMUTHHOBAS, OJIEMHOBAS,
JIUHONEBAS, TUHONIEHOBAs KACIIOTHI.
CriocoObl mosryyeHust

Y TIPUMEHEHNE KapOOHOBBIX

JACATCIIBHOCTH




IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

KHCIIOT.

Crnoxuble 3(upsI.

I'oMonoruueckuit psiz, obas

dbopMmyna, uzomepus

1 HOMEeHKIaTypa. dusnueckue

Y XMMUYECKHUE CBOMCTBA (THAPOIIH3

B KUCJIOW U IIEJIOYHOM cpeie).

XKupsr. Crpoenue, pusmyeckme

Y XMUMAYECKHE CBOMCTBA: THIPOIIH3

B KHCJIOW U ILIEJIOYHOM Cpee.

Oco0eHHOCTH CBOWCTB YKHPOB,

COZIepIKAIINX OCTATKH

HETPE/ICITbHBIX KUPHBIX KHCIIOT.

Kupe! B ipupoze.

MBbuT4 KaK COJIM BBICIITUX

KapOOHOBBIX KUCJIOT, UX MOIOIIIEE

nevcrBue. [lonsmue

0 CUHMEMUYECKUX MOIOUUX

cpeocmeax (CMC).
JdemMoHcTpanuu

1. KauecTBeHHBIE peakIuy Ha

aJbJIETU]IBI (C TUIPOKCHUIOM

muammuHcepeopa(l)

u ¢ ruapokcuaom meau(ll)).

2. XMMHYECKHE CBOICTBA pacTBOpa

YKCYCHOM KUCJIOTHI.

PackppiBaTh CMBICI H3y4aeMbIX
HOHATHUH (BBIIEJIATH UX
XapaKTepHbIE IPU3HAKN)

U IPUMEHATH 3TU MOHATHS IPU
ONMCAHUU COCTaBA U CTPOCHUS
BEILIECTB, Ul O0BSICHEHUS
OTIENBHBIX (DAKTOB W SBICHUN

https://foxford.ru/search

70=%D1%85%D0%B8

%D0%BC%D0%B8%D

1%8F

MHULIUUPOBAHUE U
MOJIIEPIKKA
MCCIIEI0BATENIBCKON

e TeNIbHOCTH
00yJaronmxcs

B paMKax peanu3aluyd UMU
WHIMBUIYAIbHBIX U
CPYIIOBBIX
MICCIIE/IOBATEIBCKUX
[IPOEKTOB, UTO JACT
oOydaromumcs
BO3MO>KHOCTb IPUOOpecTH
HAaBBIK CAMOCTOSITEIbHOTO
[pEeLIEHUS] TEOPETUYECKON
MpOOJIeMBI, HaBBIK
TEHEPUPOBAHUS U
o(opMiIeHHs COOCTBEHHBIX
Wi, HABBIK
YBaXUTEIHHOTO OTHOLIEHUS
K 9y)KUM HJICSIM,
0(OPMIICHHBIM B paboTax
TIPYTUX UCCIIEIOBATENEH,
HABBIK MMYOJINYHOTO
BBICTYIUICHUS MIEPE]]
ayIUTOPHUEN,



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

IIpakTuyeckas padora
Ne 5. Pemienne
HKCHEPUMEHTAIBHBIX 33a4 110
Teme «KapOOHOBBIE KUCIIOTHI.
CrnoxHble 3OUpPBI».

ApIyMEHTUPOBAHUS U
OTCTaNBaHUs CBOEH TOUKH
3pEHMUSL.

Boruucienus
— Ompe/esieHne MOJIEKYISIPHOM
(hOpMYyIIBI OPraHUIECKOTO
BEIIECTBA 110 MAaCCOBBIM JIOJISIM
3JIEMEHTOB; TI0 Macce (00bEMY)
MIPOIYKTOB CTOPAHMSI; TT0
KOJIMYECTBY BelllecTBa (Macce,
00BEMY); — pellIeHHe 3a/1a4 Ha
oTpesieNieHUe JI0JIM BBIX0/1a
MIPOIYKTA PEaKIuu

htt

p://school.nd.ru/

opraHu3amys megcrpa
MOTUBUPOBAHHBIX U
PPYAUPOBAHHBIX
00y4aroIuxcst HaJ UX
HEYCITEBAIOIINMHU
0THOKJIACCHUKAMH,
AIOIIEr0 00yYaroIIIMCSI
COLMAIIBHO 3HAYUMBIW OIBIT
COTpYIHUYECTBA U
B3aNMMHOM ITOMOIIIH;

Tema 9. YrieBoabl
84)

OO6mras XxapakTepucTruKa
yrieBoaoB. Kiaccuduxanms
YTJIeBOJIOB (MOHO-, JIH-

Y TIOJTUCaXapHIbl).
Monocaxapusl: TIHOKO34,
bpykTO3a, earakmosa, pubosa,
oesokcupubosza. Ouzndeckue
CBOWCTBA U HAXOXKJCHHE

B npupojie. PoTOCUHTES.
Onmuyeckas uzomepus.
Konvuamo-yennas maymomepus

Oco3HaBaTh OMacHOCTD
BO3/IEHCTBHUA Ha )KUBLIE
OpFaHI/ISMBI OHpeHGHéHHBIX
KHCIIOPOICOACPKAIINX
OpFaHquCKHX BCIIIECCTB

Y TIOSICHSITH Ha TIpUMEpax CrocoObI
YMGHBI_HGHI/ISI nu Hpe}IOTBpaHIeHI/ISI
WX BPETHOTO BO3JICHCTBUS HA
OpTaHM3M YeJIOBEKa.

https://oblakoz.ru/#subje

cts

MOoOYXACHNE 00yUarOIINXCS
cOOJII01aTh HA YPOKe
OOLIENPUHSATHIE HOPMBbI
MIOBE/ICHHSI, TIPaBHJIa
OOLIEHUSI CO CTApIIMMHU
(TTe1arorn4ecKuMu
pabOTHUKAMH)

Y CBEPCTHHKAMU
(oOy4JarormMucs),
NPUHINB YIeOHOM

T CITUTLTHHBI



http://school.nd.ru/
https://oblakoz.ru/#subjects
https://oblakoz.ru/#subjects

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

HaA npumepe MOJeKyabl 2I0KO3bl,
npoexyuu Xeyopca, anomepol
2NIOKO30bl.

XHUMHYECKHE CBOMCTBA TJIHOKO3bI:

C YYaCTHEM CIIUPTOBBIX

Y aJbJAETUIHOMN TPYIII, CIIUPTOBOE
¥ MOJIOYHOKHCJIOE OpOKEeHUE
II0KO3b1. [[puMeHeHue rioKo3bl,
€€ 3HAYCHUE B KU3HEACITECIbHOCTH
OopraHusma.

Jucaxapupl: caxapo3a, MajlbTO3a
" 1axmo3sa. BoccraHaBIMBaronue

1 CaMOOPpTaHHU3allnH,

1 HEBOCCTaHABJIUBAIOLINE
nucaxapunbl. ['uaponus
nucaxapuoB. Haxoxaenue

B IIPUPO/JI€ U IPUMEHEHNUE
JrcaxapH/ioB.

[Tonucaxapuasl: Kpaxmai,
TJIMKOTEH U 1ieutioo3a. CTpoeHue
MaKpOMOJIEKYJI KpaxMmala,
IJIMKOT€HA U LEJUTIONO3BI.
duznuecKue CBOICTBA Kpaxmania

Y LEJUTI0JIO3bl. XUMUYECKUE
CBOICTBa Kpaxmaia (TUIPOIH3,
KaueCTBEHHAs PEAKITUS C UOJOM).
XUMHUYECKUE CBOMCTBA LEJUTIOI03bI

PackppiBaTh CMBICT H3y4aeMbIX
HOHATHUH (BBIIENATH UX
XapaKTepHbIEe PU3HAKN)

Y TIPUMEHSATH ITH MOHATHS IIPU
ONMCAHUU COCTaBA U CTPOCHUS
BEIIECTB, JUI1 O0BSICHEHUS
OTJIENbHBIX (PAKTOB U SBJICHUIN

https://oblakoz.ru/#subje

MHULIUUPOBAHUC U

cts

MO/1/IePKKa
CCIIe10BaTEILCKOMN
esITeIbHOCTH
00yJaronuxcs

B paMKax pean3aluu UMU
I/IHI[I/IBI/II[yaJ'II)HBIX nu
CPYIIIOBBIX
HCCIIEJOBATEIIBCKIX
[MPOEKTOB, YTO JACT
00yJaroIuMes
BO3MOXKHOCTH MpHOOpecTH
HaBBIK CAMOCTOSITEIIHHOTO
[PELLIEHUS] TEOPETUUECKOU



https://oblakoz.ru/#subjects
https://oblakoz.ru/#subjects

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI

HCATCJIBbHOCTH oﬁyqalomnxca

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

(Tuaponus, nmoxydeHue 3hupoB
1esutro036l). [Tonsitue 006
MCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIENK).
JlabopaTropHblie ONBITHI
1. B3aumopeiictBue pactBopa

II0KO3bI ¢ THApokcuioM meau(1l).

2. B3auMojelicTBre Kpaxmaiia
C HOJOM.

Boruucienust
— OIIpEACIICHUE MOJIEKYIISIPHOU
(bOopMyIbl OPraHuYeCcKOTo
BEIIIECTBA 110 MACCOBBLIM JOJISIM
3JIEMEHTOB, BXOJIAIINX B €0
cocTas; 1o Macce (00bEMY)
MPOYKTOB CrOPAHUs; MO
KOJINYECTBY BEIIECTBA

MPOOJIEMBI, HABBIK
TeHepUPOBAHUS U

o opMIIeHHS COOCTBEHHBIX
ek, HaBBIK
YBOKHTEILHOTO OTHOIICHHUS
K 4Yy)KUM HJICAM,

0 OPMIICHHBIM B paboTax
PYTUX UCClleoBaTeNeH,
HaBBIK MTyOJIMYHOTO
BBICTYIUICHUS TIEpeT
ayJIUTOPUEH,
ApPTryMEHTUPOBAHUS U
OTCTaWBaHUA CBOEH TOUKHU
3pEHMSL.

(macce, 00BEMY) TPOAYKTOB
peaKuuy U/ My UCXOTHBIX
BEILIECTB;

— pelIeHne pacuE€THBIX 3a/1a4 Ha
OIIpEEIIEHUE JI0JIN BBIXO/1A
MIPOJYKTa PeaKuu OT
TEOPETUYECKH BO3MOYKHOTO

Oco3HaBaTh OMACHOCTH
BO3/CHCTBHS Ha JKHUBEIC
OpraHU3MbI ONPEIEIEHHBIX
KHCJIOPOJICOACPIKAIITIX
OpraHUYECKUX BEIECTB

Y TIOSICHSTh Ha TIpUMEpPax
CIocoObl YMEHBIICHHS

Y TIPEIOTBPAIICHUS UX
BpPEIHOTO BO3JECHCTBUS HA

https://oblakoz.ru/#subje

IMPUMCHCHHUC HA YPOKE

cts

MHTEPAaKTUBHBIX (popM
paboThI ¢ 00yUarOIIUMUCS:
WHTEJUIEKTYaJIbHBIX UTP,
CTUMYJIUPYIOIINX
[103HaBATEIbHYIO
MOTHBALMIO 00YJaIOIINXCS;
TUIAKTHYECKOT O TeaTpa, Ie
[10JIyYEHHBIE HA YPOKE



https://oblakoz.ru/#subjects
https://oblakoz.ru/#subjects

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI

HCATCJIBbHOCTH oﬁyqalomnxca

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

OpraHu3M 4YCJIOBCKaA.

3HAHUS OOBITPBHIBAIOTCS

B TEaTpaIbHBIX
[MOCTaHOBKAX; TUCKYCCUH,
KOTOpBIE JAIOT
00yJaromuMcs
BO3MOXKHOCTH MpUoOpecTH
OTIBIT BEJICHUS
KOHCTPYKTHUBHOTO JIMAJIOra;
pyNIOBOM pabOTHI WK
paboThI

B I1apax, KOTOPbIE yJar
00y4JaroIUXCsi KOMaHTHOM
[paboTe U B3aUMOJCHCTBUIO C
MPYTrUMU 00y4arOIIUMUCS;

Pasnen 4. AzoTconepxkamue opranudeckue coequnenus (12 1)

Tema 10. AMUHDBI.
AMMHOKHCJIOTHI.
benkn

(12 v)

AMWHBI — OpPraHHYECKHE
MPOU3BOIHBIE AMMHAKA.
Knaccudukanys aMuHOB:
anudaruyeckrue U apOMaTHIECKUE;
TIePBUYHBIC, BTOPUUIHBIC

u TpeTuuHble. CTpOEHUE MOJIEKYT,
obmas hopmysa, uzoMepusi,
HOMEHKJIAaTypa U (pU3HUEcKre
CBOMCTBA. XMMHUYECKHE CBOMCTBA
anu(aTUYecKuX aMHUHOB:
OCHOBHBIE CBOMCTBA,

PaCKpI)IBaTI) CMBICIT U3y4aCMbIX

HOHATHUH (BBIIENATH UX
XapaKTepHbIEe PU3HAKN)

U IPpUMCHATH 3TU MOHATHUA ITPU

OIMMCAaHUU COCTaBa U CTPOCHUA
BCIICCTB, JJIA 00BSICHEHHS

OT/IENbHBIX (PAKTOB U SBJICHUM.

Hcmons30BaTh XUMHUYCCKYIO
CHUMBOJIMKY IJId COCTAaBJICHHA

MOJIEKYJISIPHBIX M CTPYKTYPHBIX

(pa3BEpHYTOM, COKpAIIEHHON )

https://foxford.ru/searc
h?0=%D1%85%D0%B8

noOy>xJ1eHNe 00yJarouxcs
cOOJII01aTh HA YPOKe

%D0%BC%D0%B8%D

1%8F

OOLIENPUHSATHIE HOPMBbI
[OBEJICHUS, TIPaBUIIA
OOLIEHUSI CO CTApIIMMHU
(Tejaroru4ecKuMu
pabOTHUKAMH)

U CBEPCTHUKAMU
(oOy4JarormMucs),
PUHIUIBI Y9eOHOH

TV CIIATUTHHE
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

aJIKI/IJ'II/IpOBaHI/Ie, B3aHMOﬂCﬁCTBHe
MEPBUYHBIX aMUHOB C a30TUCTOU
kucnoron. Coiin aJIKHIIaMMOHMUS.

AHnIuH — npeaACTaBUTCIIb AMUHOB

apoMatudeckoro paga. Ctpoenue
aHWJIMHA. B3anuMHoe BiIusHUE
TPYIII aTOMOB B MOJIEKYJIe
aHuiuHa. OcobeHHOCTH
XUMHAYECKHX CBOWCTB aHUJIMHA.
KayecTBeHHbBIE peakuy Ha
AHWJTUH.

CriocoObl mosryyeHust

Y TIPUMEHEHHUE amPaTuIeCKuX
amMMHOB. [losyueHune aHWInHA U3
HUTpOOEH3071a.

Amunokucnotsl. Homenkinatypa
u uzomepusd. OTaenbHbIE
MIPEJCTaBUTENN (.-aMUHOKUCIIOT:
TJIUIAH, aJIaHUH,

bopMyIT a30TCOASPIKAIIUX
OpraHWYEeCKHUX BEILECTB.
OrnpenensTb NPUHAIEKHOCTD
a30TOCO/IepKAIIMX BEIIECTB

K OIIPENEIIEHHOMY KJIACCY IO
COCTaBYy U CTPOCHHIO, HA3bIBATH
ux o Homenkiarype |lUPAC;
MIPUBOAUTH TPUBHAJIbHbBIC
Ha3BAHUS OTIEIbHBIX
MIPEACTABUTENCH.
XapakTeprus3oBaThb COCTaB,
CTpOEHUE, IPUMEHEHHUE,
bu3HYecKue U XUMHUYECKUE
CBOMCTBA, BAXKHEHIIINE CIIOCOOBI
MOJTYYSHUST TUTTHYHBIX
[peCTaBUTENEN
a30TCOJIEPKALIUX COCTUHEHHUIA.

1 CaMOOPpTaHHU3allnu,

Genunananum, cepun,
2NYMaAMUHOBAsL KUCIOMA, TU3UH,
yucmeun. Onmuyeckas uzomepus
AMUHOKUCTIOM.:

D- u L-amunoxucromeor.
du3nyeckre CBOMCTBA
AMHHOKHUCIIOT. XUMHYECKHE

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OEIIKOB;
MOSICHSITh Ha IPUMeEpax
3HAYCHUE OCIKOB JIJIS
OpraHu3Ma YeloBeKa.
HpOBO}II/ITB BBIYUCIICHUSA IJIs1
oTpeieNIeHUs] MOJIEKYIISIPHOM

https://resh.edu.ru/subje

ct/29/
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJIbTaTOB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo

U3ydeHue pasaeam)
CBOMCTBAa aMUHOKHCIIOT KaK (bopMyITbI OPraHUIECKOTO
aM(pOTEepPHBIX OPTaHUYECKUX BEILECTBA [10 MACCOBBIM JI0JISIM
COCIMHEHHH, peaKIIHs AJIEMEHTOB, BXO/ISIIUX B €T0
MOJIMKOHJICH AU, 00pa30oBaHKe COCTaB, a TAKXKE MO YPABHEHUAM
MENTUAHOMN CBS3U. BHONOrnyeckoe | XUMHUYECKHX PEaKIUM.
3HaueHue aMMHOKUCIOT. CuHTe3 U Mcronb30BaTh 001eHAYyYHbIE
TUAPOJIU3 TICTITUIOB. METO/Ibl TTO3HAHUS —
benku kak mpupoHbIe TOTUMEPHL. | HAOIIOJaTh U OMUCHIBATH
[TepBuunas, BTOprYHAs JIEMOHCTPALIMOHHBII
U TPEeTUYHAs CTPYKTypa OENIKOB. SKCIIEPUMEHT.
XUMHYECKUE CBOMCTBA OCIIKOB: CaMocTosTeIbHO IAHUPOBATh
TUAPOIN3, AeHATYpalus, 1 OCYHIECTBIISITH CBOIO
KaueCTBEHHBIC PEAKIINKU Ha OCTKU. | TTO3HABATENIbHYIO JIEATEITbHOCTB;
Ionsamue 06 azomcooepocaujux IIPUHUMATH AKTUBHOE Y4acTHE
2emepoYUKIUYECKUX cOeOUHeHUsx. | B TPYNIOBOM yueOHO
Tupumuournossie u nypurossie JeATETbHOCTH
ocHosanus. Hykneurnosvie
KUCIOmMbl: COCMA8, CMpoeHue
u buonocuueckas poib.
JdemoHcTpanuu
1. PacTBOpeHue 6eIKOB B BOJIE.
2. Jlenarypariusi OEIKOB IIpH
HarpeBaHUU.
3. LIBeTHBIC peaKIuy HAa OCIKH. https://oblakoz.ru/#subjeucnonszoBaune
IIpakTuyeckue paéoTbl cts BOCTIUTATEIbHBIX

Ne 6. Pemenne

BO3MOXKHOCTEM COACPpIKaHUA
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJIbTaTOB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo

U3ydeHue pasaeam)
AKCIIEPUMEHTAIIbHBIX 3a/a4 [0 yaeOHOTo MpeMeTa Yepes
TeMe «A30TcoepKalue IEMOHCTPALIHIO
OpraHUYECKUE COCTUHCHUS». 00yJaronmMcs MpuMepoB
Ne 7. Pemienue OTBETCTBECHHOTO,
SKCIIEPUMEHTAIIbHBIX 3324 10 FPa’KIaHCKOTO TIOBEICHMUSI,
teMe «Pacrno3HaBanue [POSIBIICHUS
OpPTraHUYECKUX COCIUHECHUIN. YEIIOBEKOIIOOUS U
Boruncienus moOpocepIeYHOCTH, Yepe3
— ONPECIICHUE MOJIEKYJISIPHOM M000P COOTBETCTBYIOIIUX
(hOopMyIIbl OPraHuYecKoro TEKCTOB JJIsl YT€HUs, 3a7a4
BEILIECTBA 10 MACCOBBIM JIOJISIM TS peleHus, MPoOJIEeMHBIX
3JIEMEHTOB, BXOAIIUX B €T0 CUTyar i
cocTaB; o Macce (00bEMY) TU1s1 OOCY’KJICHUSI B KJIacCe;
MPOYKTOB CTOPAHUs; MO
KOJIMYECTBY BellleCcTBa (Macce,
00BEMY) IPOAYKTOB PEAKIIHH
W/WJIM UCXOJTHBIX BEIECTB;
— pelieHue pacu€THhIX 3a1a4 Ha
oTpe/ielICHUE 10U BbIXOAa
MPOJYKTa PEaKlUH OT
TEOPETHIECKU BO3ZMOXKHOTO
Pa3nea 5. BoicokoMoJIeKyIsipHbIE coeAnHeHus (6 1)

Tema 11. OCHOBHBIE TTOHATUSA XUMHUHU Brianets n3ydaeMbIMH https://oblakoz.ru/#subje

BbicokoMOIeKYJISIPH | BEICOKOMOJIEKYJISIPHBIX XUMUYECKUMH TTOHSITHSIMHU: cts

ble COeTUHEHUS COEIMHEHUIT: MOHOMED, TIOJIUMEP, | PACKPBIBATH CMBICI U3Y4aeMbIX

64)

CTPYKTYPHOE 3B€HO, CTETIEHb

MMOHATHH U IMPUMCHSATE OTHU
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IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

MOJTMMEPHU3AIIH, CPEIHSA
MoJieKyisipHast Macca. OCHOBHbBIE
METO/BI CHHTE3a
BBICOKOMOJICKYJISIPHBIX
COCIMHEHUH — IOJIMMEpU3aLus
Y TIOJIMKOH/ICHCAIIHS.
Ilpeocmasnenue

0 cmepeopezyApHOCmuU

U HAOMONEKYAPHOU CMPYKmype

MOHSTHUS MIPU ONMKUCAHUH COCTaBa
U CTPOCHHS
BBICOKOMOJICKYJISIPHBIX
OPraHWYECKUX BEIIECTB, IS
0OBSICHEHUS OTJIETIbHBIX (DAKTOB
U SIBJICHUH.

NOAUMEPOE, 3a6UCUMOCTb CE0UCME
NOAUMEPOE OM UX MOJIEKVIAPHO20
U HAOMONEKYNAPHO20 CMPOEHUSL.
[TonumepHbIe MaTEpUAIIBIL.
[TnacTmacchl (MOAMATUIIEH,
MTOJIMIIPOIINJIEH,
MTOJIMBUHUIIXJIOPU I, TIOJIUCTUPOIL,
MTOJIMMETHUIIMETAKpUIIAT,
MOJIMKapOOHATHI,
MOJH-3TUJICHTEPEeTANAT).
Yrunuzanus u nepepadboTka
IJIACTUKA.

DOnacToMepbl: HaTypaJIbHbII
Kay4yK, CAHTETUYECKHE KayqyKH
(OyTaaneHOoBBIH, XJIOPOIPEHOBBIIH,
W30IPEHOBBIN) U CUTUKOHBL.
Pesuna.

Icriosib30BaTh XMMUYECKYIO
CUMBOJIUKY JJIsl COCTaBIICHUS
CTPYKTYPHBIX ()OPMYIT BEILIIECTB
(MOHOMEpPOB U MOJIUMEPOB)

U YpPaBHEHUH peaKkLui
MOJIMMEPHU3aLUU

Y TIOJIMKOH/ICHCALUH.
DnuceiBaTh cOCTaB, CTPOEHUE,
OCHOBHBIE CBOWCTBA

U IPUMEHEHHUE Kay4yKoB,
HaunboJiee pacrpocTpaHEHHBIX
BH/JIOB IIJIACTMAcCC ¥ BOJIOKOH

https://foxford.ru/search

70=%D1%85%D0%B38

%0D0%BC%D0%B8%D

1%8F

*100YyXAeHHE 00YyJarOIIUXCs
coOJTI0/1aTh Ha YPOKE
OOILETPUHSATHIE HOPMBI
MOBEJICHUS, TIPAaBUIIA
OOIIEHUS CO CTApIINMHU
(TIegarornaecKuMu
paboTHUKaMMU)

U CBEPCTHUKAMHU
(0Oyuaromucs),
[PUHLINIIBI Y4eOHOM

T CIIUTITHHEIL

1 CaMOOpPTaHH3AIIHH;



https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F
https://foxford.ru/search?q=%D1%85%D0%B8%D0%BC%D0%B8%D1%8F

IIpumepHbIE TEMBI,
packpbIBaloe
JaHHBIN pa3aen

NMPorpamMmbl,
U YHCJI0 YACOB,
OTBOMMOE HA UX
u3ydeHue

OcHoOBHOE co/lep:KaHue

OcHOBHBIE BUABI
AeATeJIbHOCTH 00y4aI0IIHUXCS

DJIeKTPOHHbIE
o0pa3oBaTejibHbIE

pecypchl

JocTrkeHne JMYHOCTHBIX
pe3yJabTaToB B paMKax
peajmM3anuu MOAYJIs
«IIIKOJIBbHBIH YPOK»
padoueii mporpaMMbl
Bocnuranus (mo
pasaeam)

Bonoxkna: HatypanbHbIe (1I€pCTh,
mENK), HICKYCCTBEHHBIE (BUCKO3a,
aIleTaTHOE BOJIOKHO),

CUHTETUYECKHUE (KalpoH U JIaBCaH).

Tonumepwi cneyuanbHoeo

HazHawenust (meghion, Keanap,

INEKMPONPOBOOsUUE NOTUMEDDL,

buopaznazaemvle NOIUMEPHL).
JdemMoHcTpauuu

1. OGpa3ibl TPUPOTHBIX

Y UCKYCCTBEHHBIX BOJIOKOH,

MJ1aCTMACC, KAy4yKOB, PE3UHBI.

2. BuneopparmeHt

«BynkaHuzanuus pe3uHb».
IIpakTnueckas padora

Ne 8. Pemienne

AKCIIEPUMEHTAIBHBIX 33/1a4 110

Teme «Pacro3HaBaHue racTMace

1 BOJIOKOH»

Oco3HaBaTh OITACHOCTH
BO3CHCTBUS Ha KUBBIC
OpTaHU3MBbI OTIPEICIIEHHBIX
KHCIIOPOJICOACPKAIINX
OpPTaHWYECKUX BEIICCTB

U TIOSICHATD Ha TpUMeEpax
CIOCOOBI YMEHBIIICHUS

Y TIPEIOTBPAIICHUS UX
BpPEIHOTO BO3/ICUCTBUS Ha
OpTraHU3M YeJIOBEKa.

https://oblakoz.ru/#subje

M CIIOJIBb30BAaHHUEC

cts

BOCIIUTATEIbHBIX
BO3MOKHOCTEHN COJIepKaHUs
y4eOHOro MpeaMeTa yepes
NIEMOHCTPAIIHIO TPUMEPOB
OTBETCTBEHHOTO,
TpakTaHCKOTO TIOBEJICHHUS, ,
yepes mo00p
COOTBETCTBYIOINX TEKCTOB
TUIs UTE€HUS, 3a]1a4 JJIs
pelIeHus, TPOOIEMHBIX
CUTyaL i

T1s1 OOCY’KJICHUSI B KJIacce;
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MaTtepuanbHO-TeXHHUYECKOEe o0ecTieueHrne 00pa30BaTeIbHOT0 Mpoiecca
Y4eOHO-MEeTOAMYECKOE 00ECTIeUeHUE TIPOTPaAMMBbI

YyebHuk
1. Epemun B.B., Ky3smenko H.E., Tepenun B.U., Jlpo3znoBa A.A., Jlynun B.B.
Xumus, 10, 11 knacc, yray6neHssiid yposeHnb. M.: [Ipoda, 2019.

JlutepaTypa /i npenojgaBareJist
1. Metoauueckoe mocobue k yueOoHuky B. B. Epemuna, H. E. Ky3pmenxo, B. .
Tepenuna, A. A. [Ipo3noBa, B. B. Jlynuna «Xumus. YrinyoneHHslid ypoenb. 10 kimaccey
(aBToper B. B. Epemun, B. . Maxonuna, O. }0. Cumonona, 1. B. Epemuna, A. A.
Hpoznos, J. FO. Kepumos).
2. Xumusi: 10-11 xnmace. Ilnanupyembie pesynbraThl. Cucrema 3amanuii. O@I'OC/
Kasepuna A.A., UBanosa P.I"., Jlo6potun JI.}O. — M.: [IpocBemenue, 2013 — 128 c.
3. Curyanuonssie 3ananus mo xuMun: 8-11 kmaccel. ®I'OC / [Tuayruna I.B. — M.:
Bako, 2014 —144 c.
4, PaneuxuitA.M. Jlumaktuueckuit Marepuan o xumuu s 10-11kmaccoB / A.M.
Paneuxuii-M.: IIpocsemenue, 2019.- 144 c.

Jlureparypa qist yyammxcst
1. Kyxos I1.A., Kykosa U.H., Cmuptaoa JI.M. COopHHK 33124 IO OPraHUYECKOU
xumuu. 10—11 kimaccel. — M.: IIpoceenienue, 20014.

2. KapuoBa A.A., Jleekun A.H. Oprannueckas Xumus: 3a1a4d U TPAKTAYECKHUE
pabotel. — CII106.: ABasioH, A30yka-kinaccuka, 20015.
3. Ky3nenosa H.E., Jleskun A.H. 3agaunuk no xumuu aisa ydamuxcsa 10 kmacca

o01eo0pazoBaTenbHbIX yupexaeHuii (0a3oBwiii ypoBeHb) M: «Bentana-I'pady», 2014.-
114 c.

Hu¢posbie o0pa3oBaTe/ibHbIE pecypchl

1.  MyabTUMEIUIHBIC PE3CHTALMHU 110 BCEM TEMaM ITPOrPaMMBbI JIJIsi COMTPOBOKICHHUS
YPOKOB.

2. Moayau 3JeKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB «Xumush» (http://fcior.edu.ru)
3. Marepuansl €IMHOM KOJUJIGKIMH HUGPOBBIX  00pa30oBaTENbHBIX  PECYPCOB

(http://school/collection.edu.ru)
4.  Poccuiickas snekrponHnas mikoia (https://resh.edu.ru/)

TexHuveckue cpeacTsa 00y4eHust
MynbTUMEINIHBIA KOMIIBIOTED
MynpTUMEIUIHBINA TPOEKTOP
[IpoeKnOHHBIN IKpaH
Habop Tabnuil mo opraHndeckoil XuMuu

RN


http://fcior.edu.ru/
http://school/collection.edu.ru
https://resh.edu.ru/

5. WHCTpYyKTUBHBIE KAPTOUKH JIJIs TAOOPATOPHBIX U MPAKTHUECKHUX padoT

O6opynoBanue 1AJ1s1 IPAKTHYECKHUX M JIA00PATOPHBIX padoT

1. HaGop Mozenel aToMOB J1Jisi COCTaBJICHHS MOJIETIEH MOJIEKYJT

2. PeakTuBbl M MaTepuanbl: HaOOp peaKTHUBOB AJigs 0a30BOr0 YpOBHsS (COIIACHO
NEPEUHIO JJA0OPAaTOPHBIX, MPAKTUUECKUX PAOOT U JEMOHCTPAIMOHHBIX OIBITOB)

3. [Ipubopsl U mnpUCOCOOTIEHUS: KOMIUIEKT MOCYAbl W TPUHAMJIEKHOCTEH st

NpoBeeHUST JaOOPATOPHBIX, MPAKTUYECKUX PAOOT U JEMOHCTPAIIMOHHBIX OIBITOB
(wTaTuBBl, MPOOUPKH, KOJOBL, (UIbTpOBajbHAs Oymara, XUMHYECKHE CTaKaHbl,
CIUPTOBKH, Ta300TBOJHBIE TPYOKH, BECHI)

HarypaJjibHbIe 00beKTHI
Konnexkunu HedTH, KaMEHHOTO YISl ¥ MPOIYKTOB MEPEPadOTKH, IJIACTMACC, BOJIOKOH.
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