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HHOACHUTEJIBHAA 3AIIUCKA

Pabouas mporpamMma no XMMHUHM Ha ypOBHE CpeJIHEro oduiero odopazoBaHusi pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®d3 «O06 obpazoBanuu B Poccuiickoit
@enepanun», TpeOoBaHUMH K pe3yibTaraM oOcBoeHHUs (enepanbHO  0Opa3oBaTeNbHON
nporpamMmsl cpeaHero obmero oopazosanus(POIlI COO), mpencraBneHHbx B PepepanbHOM
rocyaapcTBeHHOM obOpazoBatenibHOM crangapre COO, ¢ yu€rom Konnenmuu npenogaBaHus
y4eOHOro mpeamera «XuMHUs» B 00pa3oBaTeNbHBIX oOpraHu3aiusax Poccuiickont denepamnmu,
peanu3yromuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBbI, 1 OCHOBHBIX I0JI0KeHUH «CTpaTeruu
paszsutusa BocnuTanus B Poccuiickoit denepaunn Ha nepuoxn ao 2025 roga» (Pacnopsoxenue
[IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvUMHs Ha YpOBHE YINIyOJNEHHOrO H3y4YeHHUS 3aHMMAeT Ba)kKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO o0Opa3oBanus ydammxcs 10-11 xmaccoB. HM3ydyenue mnpenmera,
peanu3syeMoe B YCIOBUSAX JU(PQPEpeHIMPOBAHHOTO, MPOPMIBHOTO O0O0y4eHUs, NPU3BAHO
oOecrieunTh 001E00Pa30BaATENFHYI0O U OOLIEKYJIBTYPHYIO MOJITOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO Ul aJanTaluyd UX K OBICTPO MEHSIOUIMMCS YCIIOBUSIM JKU3HHM B COLIMyME, a
TaKXKe s HPOAOJDKEHHS OOy4eHHs B OpraHu3alMsx MpoecCHOHAIBHOIO 00pa3oBaHHUsA, B
KOTOPBIX XUMHUS SIBISAETCS OJHOW U3 MPUOPUTETHBIX JUCLUILINH.

B mnporpamMme mo XWMUM Ha3zHaueHHE TNpeaMeTa «XHMHUS» TOIy4aeT MOIPOOHYIO
UHTEPIIPETALNI0O B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenuasmu ProC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, Cofep)KaHus, pe3ysIbTaTOB 00y4YeHUs! U TpeOOBaHUI K YPOBHIO
HOJTOTOBKH BBIITYCKHUKOB. CBHUAETEIBCTBOM TOMY SBISIOTCSA CJIEAYIOLIME BBINOIHIEMbIE
IPOTrpaMMOil 10 XUMHUHU (QYHKIIHH:

¢ yHPOPMALMOHHO-METOMYECKAs, pealu3alus KOTOpoi obecreynBaeT MOJy4YeHHE
NpEeICTaBICHUS O IENAX, COACPXKAHWU, OOIIeH CTpaTeruu OOYy4eHHs, BOCIIUTAHUSA U
pa3BUTHSA O0yYaIOUMXCS CPEACTBAMH IpeIMeTa, U3y4aeMoro B paMKaX KOHKPETHOTO
npodus;

®  OPraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpasi  IpelyCMAaTpUBaeT  OINpPEACICHUE:
IOPUHIUIIOB  CTPYKTYpUPOBaHMA M  IOCJIEIOBATENBHOCTH M3Y4YEHUs y4eOHOro
MaTepuasa, KOJIMYECTBEHHBIX U KA4YECTBEHHBIX €r0 XapaKTEpUCTHK; MOAXOAOB K
(OpPMHPOBAHUIO COJEPKATEITHHON OCHOBBI KOHTPOJS M OIICHKH 00pa30BaTEIbHBIX
JOCTIDKEHUHM oO0ydwaroliuxcs B paMKax HTOrOBOM arrectauuu B (OpME €IUHOTrO
roCyAapCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma my1st yriryOaEHHOTO N3YUYEHUS XUMHH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/EpKaHue, 00s3aTeIbHOE Ul U3YUEeHUs
B paMKax OTHENbHBIX Mpoduied, MperycMaTpuUBaeT  paclpelelieHue U
CTPYKTYPHPOBAaHHE €r0 IO KJIAcCaM, OCHOBHBIM COJEp)KAaTEIbHBIM JIMHUSM/pa3ienam
Kypca,

e 1aéT MpUMEPHOE paclpe/esieHne y4eOHOT0 BpeMEHHU, PEKOMEHAYEMOTo Ul U3yYECHUS
OTJIENbHBIX TEM;

e [peasiaraeT MNPUMEPHYIO IOCIEO0BATEIbHOCTh H3Y4YeHHs] Y4eOHOro Marepuajna cC
Y4ETOM JIOTUKH [TOCTPOCHHUSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e J1aéT METOAMYECKYI0 HWHTEPIPETALMIO LeJled M 3aJad M3yYeHus IpeaMera Ha
yriIyOnEéHHOM YpPOBHE C Y4Y€TOM COBPEMEHHBIX HPUOPUTETOB B CUCTEME CPEIHETO
o0riero oOpa3oBaHus, COACPKATEIBHON XapaKTEPUCTUKU TUIAHUPYEMBIX pe3yJIbTaTOB
OCBOCHHS OCHOBHOH 00pa30BaTENbHOW MPOTpaMMBbI CPEIHETO O0Iero odpa3oBaHUs
(JIMYHOCTHBIX, METAIPEMETHBIX, MPEAMETHBIX), & TAaKKe C YY4ETOM OCHOBHBIX BHJIOB



y4eOHO-T103HABaTEIbHBIX JICMCTBUI OOYYaloIIErocst IO OCBOCHHUIO COJCpKaHUs
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MporpaMMe IO XHMHU HpPeIyCMOTpEHa
IIPEEMCTBEHHOCTh C OOy4YeHHMEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00Iero ooOpaszoBaHus. 3a
npefenaMy  YCTAaHOBJIGHHOW MPOrpaMMOM IO XUMHHM  00si3aTeNbHOH  (MHBapHaHTHOM)
COCTABJISAIONICH cofep kaHusl yueOHOTO npeaMeTa « XUMHUsD» 0CTaéTcsi BO3MOKHOCTh BBIOOpa €ro
BapHaTUBHON COCTABJIAIONIEH, KOTOpask TOJKHA ONPEAENAThCS B COOTBETCTBUH C HaIlPaBJIEHUEM
KOHKPETHOTO PO O0yICHHS.

B coorBerctBuM ¢ KoHuenrtyaabHbIMH THojoxkeHusiMu PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriyOJIEHHOTO YpOBHEH B cucteMe AudepeHIMpoBaHHOTO 00yUeHHs Ha
YpOBHE CpeqHero o0iero o0pa3oBaHUsl XUMHUS Ha YPOBHE yIiyOiaEHHOIO M3y4YEHHUs HaAIpaBlieH
Ha peaJn3alUi0 IPEEMCTBEHHOCTH C TOCIEAYIOUIUM JTAalOM IOJIYYEHUS XUMHUYECKOIO
o0pa3oBaHUsl B paMKaX HW3YyYEHHUS CHELUATbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHYECKUX
JHMICIMIUIAH B By3aX M OpraHU3alUsAX CpelHero npodeccuoHanbHoro oopa3zoBanus. B aToif cBs3u
U3y4YeHHE TMpeAMeTa «XHUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha pacUIMpeHue u
yrayOneHue TEOpPeTUYECKOM U MPaKkTUYeCKOW TMOATOTOBKM OOyYaroIIuXcsi, BbIOpaBIIMX
ornpenenEéHHbIA Tpodmib 00yuyeHHs, B TOM YUCIE C NEPCHEKTUBON MOCIEIYIOIEro NoayYeHus
XMMHUYECKOTO 00pa3oBaHMsl B OpraHu3anusix npodeccuonanbuoro odbpasosanus. Hapsiay ¢ atum,
B cBere TpeboBanuit ®I'OC COO x mimaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepalbHON
00pa30BaTeNbHON MPOrpaMMbl CpeTHEro OOIIero 0oO0pa3oBaHUs H3YUYEHHE IMpeaMeTa «XHUMHUD»
OPUEHTUPOBAHO TAK)KE Ha PEIICHUE 3a/1a4 BOCIUTAHUS U COLMAIBHOIO Pa3BUTUS 00yYaroIuXcs,
Ha (opMUpOBaHUE Y HUX OOLICHHTEIUICKTYaIbHbIX YMEHUH, YMEHUH palliOHAIN3AUN Y4eOHOTO
Tpyna W  OO0OOMMEHHBIX CIMOCOOOB  JACATENBHOCTH, MMEIOMIUX  MEXKIUCIHUILUIMHAPHBIH,
HaJpEeIMETHBIN XapaKTep.

CocraBnsiomuMu IpeaMera «XUMHUs» Ha YPOBHE YIIIyOJEHHOTO HM3Y4YEHMs SBISIOTCS
yrryonénueie Kypebl — «Opranudeckass xuMus» n «OOmas 1 HeopraHudeckas xumusy». [Ipu
OTpesieNIeHuU TOAXO0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3allM COAEpKaHHs 3TUX KypCOB B
mporpamMme Mo XUMHUHU 3a oCHOBY MpuHATH nonoxenus ®I'OC COO o paznuumsx 6a30BOro u
yriIyOn€HHOro YpOBHEH U3yUyeHus peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas u HeopraHudeckas
XUMUSD» COCTABJIIET COBOKYNMHOCTh MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHMs MpeAamMeTa. JDTa CUCTEMa 3HAHMWU MOJIy4aeT ONpPENEIEHHOE TEOPETHYECKOE
JOTIOJIHEHHE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
(akTonoruueckoro Matepuana. Tak, Ha yriiyOJI€HHOM ypOBHE U3yueHHs MpeaMeTa oOecreyeHa
BO3MO>XHOCTh 3HAQUUTEJIBHOTO YBEIUYEHHUS O00bEMa 3HAHMW O XMMHUYECKUX DJEMEHTaX u
CBOICTBaX MX COEJAMHEHUN Ha OCHOBE PACHIMPEHUS U YIUIyOJIEeHUS NMPEICTaBICHUNA O CTPOCHUU
BEILECTBA, XUMUYECKOU CBSI3M M 3aKOHOMEPHOCTSX MPOTEKaHUsl PEaKIMil, pacCMaTpUBAEMBIX C
TOUYKH 3pEHHUS XMMUYECKON KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepuoauueckoro 3akoHa u
[lepyonuueckoil  cUCTEMbl  XUMHUYECKMX  JJIEMEHTOB  0a3upyercss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKHUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKast CBsI3b O0OBACHSETCS C
TOYKH 3pPEHHS HPHEPreTHUECKUX W3MEHEHUU mpu e€ oOpa3oBaHWU U pa3pylICHUH, a TaKKe C
TOYKM 3peHHsI MeXaHu3MOB e€ oOpa3oBaHus. V3ydyeHue THIIOB pEaKIMHA OMOJHACTCS
(hopMHUpOBaHKUEM TPEJCTABICHUN 00 IEKTPOXUMHUUYECKHX MPOIEccax M 3JIEKTPOIU3E PACIUIABOB
U pAacTBOPOB BENIECTB. B Kypce OpraHM4ecKoil XHMHHM MPU PACCMOTPEHUU PEAKIIMOHHOMN
CIIOCOOHOCTH COEeIMHEHUH yaenseTcss oco0oe BHUMaHUE BOIpocaM 00 3JIeKTPOHHBIX A dekTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX peaKLuil.



Ocoboe 3HayeHHe UMEeT TO, YTO Ha COJCpKAaHHWE KYpPCOB XMUMHHU YIIyOJIEHHOTO YPOBHS
U3yUYeHHs IS KJIACCOB oOIpenenéHHoro mnpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpy U
XapakTep JNOMOJHEHHUH K 001Iel cucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEXHbIE
npeaMertsl. Tak, HampuMmep, B COAEpP)KaHUM TNpeAMeTa A KJIacCOB XUMHUKO-(PM3HYECKOTrO
npoduiist 60iblIOe 3HaYeHHE OYyAyT UMETh 3JIEMEHTHI Y4eOHOro MaTepuasa mo ooOume XuMHH.
[Ipu w3ydyeHuu npeamera B JAAHHOM Ciydae akKIEHT OyAeT c/aelaH Ha OOIIHOCTh METOJIOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TE€OPUN B XUMHUHU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOpUs
(MonekynspHast Teopuss B (U3MKE), 3aKOHbl COXPAaHEHHMS MacChl U DHEPruM, 3aKOHbBI
TEPMOJAUHAMUKH, MIEKTPOIIN3A, IPEACTABICHUSA O CTPOCHUH BELIECTB U APYTOE.

B 10 e BpeMs B copepykaHUM IpeaMeTa il KIIACCOB XUMHKO-OMOIOTHYECKOTO POQHIIs
OoJNbIIUI yACNbHBIA BeC OyJeT MMETh OpraHuyYecKas Xumus. B 3ToM ciydae mpemocTaBisieTcs
BO3MOXHOCTb /17151 60s1ee 00CTOATENIEHOTO PaCCMOTPEHHSI XUMHUECKOM OpraHu3alyu KIETKH Kak
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IpHUMEpY, TaKHe CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMIHJbI, OEIKU, YIJIEeBOJAbI, HyKIEHMHOBblE KHUCIOTHI U npyrue. Ilpu stom
3HaHUS O COCTaBE€ M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB
CJIy>KaT OCHOBOM Ul M3y4eHUsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUs, TUILEBAPEHUSL.

B mumane QopmupoBaHUS OCHOB HAy4HOTO MHPOBO33PEHHUS, OCBOCHHUS OOIEHAYYHBIX
METO/IOB IIO3HAHUS U OIbITA IPAKTUYECKOr0 IIPUMEHEHUS] HAYYHBIX 3HAHUN U3yYEHHUE MpeIMeTa
«Xumus» Ha yriayOja€HHOM YpOBHE OCHOBAHO Ha MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
npeaMeTaMy, BXOJSAIIMMH B COCTaB IIPEIMETHBIX obiacTeil « EcTecTBEHHO-HAYUYHbIE IPEAMETHIY,
«Matemaruka 1 nHpopmMaTuKka» 1 «PycCKuil sI3bIK U JINTEpaTypay.

[Ipu m3yuenun ydeOHOTO mpenMeTa «XUMHsS» Ha YrIIyOJIEHHOM ypOBHE TakXke, Kak Ha
YPOBHE OCHOBHOTO M CpeaHero oobmero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3aaadeid
IEPBOCTENICHHON 3HAYMMOCTH SBJIsSIETCS (OPMHUPOBAHHME OCHOB HAyKM XMMHUHU Kak o00JjacTu
COBPEMEHHOI0 €CTECTBO3HAHUSA, IIPAKTUYECKOM JEATECIIBHOCTU YelOBEKa U OJHOIO U3
KOMITOHEHTOB MUPOBOW KYJIBTYpbI. PemieHue 3Toif 3agaun Ha yriyOJEHHOM ypOBHE M3YUEHHUS
IIpeMeTa MPEAIOoJIaracT peain3aluio TaKuX HeIeH, Kak:

e (opMupoBaHHE MPEICTABICHHUIA: O MAaTEPHAIHLHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSIX

Y [T03HABAEMOCTH SIBJICHUH MPUPOJIbI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beaylled posid B 00ECIEYeHUN YCTOWYMBOIO Pa3BUTHS UEJIOBEUECTBA: B PELICHUU
npoOJeM 3KOJIOTHYECKOM, YHEpreTH4eckoil M MUILEBOM Oe30MacHOCTH, B Pa3BUTHUU
MEIULMHBI, CO3JaHUU HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB DHEpPrUH, B
obecrieyeHnn paloOHAIBHOTO IIPUPOJONOIB30BAHMS, B (dhopMupoBaHUH
MHUPOBO33PEHUS U 00ILEH KyJIbTYphl YEJIOBEKA, & TAKXKE SKOJIOTHYECKH 0OOCHOBAaHHOIO
OTHOLLIEHUS K CBOEMY 30POBBIO U IIPUPOJHOM Cpee;

® OCBOCHHME CHCTEMbl 3HAHHH, JIEKAIMUX B OCHOBE XUMHUYECKOW COCTaBIISIOLICH
€CTeCTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAMEHTAJIbHBIX TMOHSATHHA, 3aKOHOB U
TEOPUM XUMHH, COBPEMEHHBIX IIPEACTABICHUI O CTPOCHHM BEIIECTBA HA Pa3HbBIX
YPOBHSX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM, HAaJMOJIEKYJIIPHOM, 0
TEPMOJUHAMMYECKUX U KHUHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKAHHS XUMHUYECKUX
peaknuid, 0 XUMHYE€CKOM PaBHOBECHHU, PACTBOPAX M JAUCHEPCHBIX cHcTeMax, 00 oOmmx
HayYHBIX IPUHLIUIIAX XUMUYECKOIO TPOU3BO/ICTBA;

e (opmupoBaHue Yy O0Oy4YaIOUIMXCS OCO3HAHHOIO IMOHMMAaHHUS BOCTPEOOBAaHHOCTHU
CUCTEMHBIX XMUMHUYECKMX 3HAHUM [UIsi OOBACHEHUS KIIOYEBBIX HIAEH U mpobiieM
COBPEMEHHOM XHMMHU, A7 OOBACHEHHMsS M IPOTHO3UPOBAHMA SIBICHUH, MMEIOLIUX
€CTECTBEHHO-HAyUYHYIO MPHUPOJY; TIPaMOTHOIO pelleHus MpobieM, CBA3aHHBIX C



XUMUEH, IPOTHO3MPOBAHUs, AaHAJIM3a W OLEHKUM C MO3ULMKM IKOJIOIMYECKON
0€30MacCHOCTH TOCJIEACTBUN OBITOBOM M MPOU3BOJCTBEHHOW NIE€ATEIbHOCTH YEJIOBEKA,
CBA3aHHOM C XMMHMYECKHM TPOM3BOACTBOM, MHCIIOJIb30BAHHMEM U IepepadoTKON
BELICCTB;

yriyOjieHre NpeACTaBICHUH O Hay4yHbIX METOJaX IIO3HAaHUsS, HEOOXOIUMBIX IJIs
nproOpeTeHus] YMEHHIH OpUEHTUPOBATHCS B MUPE BEIECTB M 0OBICHEHUS XMMHUYECKUX
SBICHUM, HUMEKIIUX MECTO B IMPUPOJE, B IMPAKTUYECKOM JEATEIBHOCTH U
IIOBCEJHEBHOM KU3HH.

B mname peanmzamuy TEpBOOYEPENHBIX BOCHHUTATEIBHBIX W Pa3BUBAIOMIMX  (YHKIUH
IIEJIOCTHOM CHCTEMBI CPEIHEro oOmero oOpa3oBaHHs IPU HW3YyYEHHHU NpeaMmera «XuMus» Ha
yriIyOnE€HHOM YPOBHE 0CO0YI0O aKTyadbHOCTh MPHOOPETAIOT TaKUE LIEIH U 33/1a4H, KaK:

BOCIHTAaHHE YOEXKIEHHOCTH B TIO3HABAEMOCTH SIBICHUI MPHUPOMABI, YBXKEHUA K
MPOIECCY TBOPUYECTBA B O0JIACTH TEOPETHUYECKHX W MPHUKIAIHBIX HCCICIOBAaHUN B
XUMHH, (OPMUPOBAHUE MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

pa3BUTHE MOTHBAIMU K OOYYECHHMIO M TO3HAHHUIO, CIIOCOOHOCTEW K CaAaMOKOHTPOIIO U
CaMOBOCITUTAaHUIO HA OCHOBE YCBOCHHMSI 00I[EYeIOBEYECKIX [IEHHOCTEH;

pa3BUTHE TMO3HABATEJIbHBIX  HHTEPECOB, MHTEUIEKTyalbHBIX U  TBOPYECKHUX
crocoOHoCcTell 00yvarommxcsi, GOpMUPOBAHUE Y HHUX CO3HATEIHHOI'O OTHOIICHHUS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBUIO YCIEITHON
po(heCCHOHATLHOW W OOIIECTBEHHOW JIEATEIHPHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JI0POBOM 00pa3e KU3HU;

(dopMUpOBaHWE YMEHMH U HABBIKOB pa3yMHOrO IPUPOAOIOJIB30BAHUS, DPAa3BUTHE
9KOJIOTHUECKOM  KyJIbTYpbl, NpPHOOpEeTEeHHWE  OmbiTa  OOIIECTBEHHO-MOJIE3HOM
9KOJIOTHUECKOH 1eATeIHHOCTH.

OOmiee 4YMCIO YacoB, MPEAYCMOTPEHHBIX Ui M3YYCHUS XUMHM Ha YriyOJI€HHOM YpOBHE
cpeaHero oOmiero obpaszoBanusi, coctaBisier 204 vacoB: B 10 kmacce — 102 gaca (3 4daca B
Heneno), B 11 xkmacce — 102 gaca (3 yaca B HeeIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHU4eCKOl XUMHH.

[IpenmMer u 3HayeHHEe OpPraHUYECKOW XHMHHM, MPEICTaBICHHE O MHOrooOpazuu
OPTraHUYECKHX COCTUHEHUH.

DJEeKTPOHHOE CTPOECHUE aToOMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSIHUS.
BanenTHble BO3MOKHOCTH atoma yriepoja. XUMHUYeCKas CBS3b B OPraHUYECKUX COECTUHEHUSIX.
Tunsl rubpuan3anuu aTOMHBIX opOHTanell yriaepoaa. MexaHu3Mbl 00pa30BaHUsl KOBAaJECHTHOM
cBs3u (OOMEHHBI U JJOHOPHO-AKIENTOPHBIN). THUIIBI TepeKphIBaHUS aTOMHBIX OpOWTANICH, G- U
n-cBsa3u. OnuHapHasi, 1BOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBsI3€ B MoOJIEKyJax
OpraHnyecKux BemecTs. [loHsaTHe 0 CBOOOTHOM paauKale, Hykieoduiie u dneKkrpodure.

Teopust crpoeHuss opraHuueckux coeauHeHuid A.M. bByTiepoBa u coBpeMeHHbIE
IIPEICTaBICHNS O CTPYKTYPE MOJIEKYJI. 3HaUCHHUE TEOPUU CTPOCHUS OPraHUYECKUX COCAMHECHUN.
MonekynsipHble ¥ CTPYKTypHble Gopmyibl. CTpyKTypHble (OpPMYJIBI Pa3IUYHBIX BHJOB:
pasBépHyTas, COKpall€HHas, ckenerHas. M3omepus. Bunpbl wusomepuu: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. OJEKTpOoHHBIE 3((EeKThl B MONEKylIax OpPraHWYECKHX COCIMHEHHN
(MHAYKTUBHBIN 1 ME30MEPHBINA d(DPEKTHI).

[IpencraBnenue o kaaccu(UKaluy opraHudeckux BemecTB. [IoHsaTre 0 QyHKIMOHATBHON
rpynne. I'omonorus. ['omonoruueckue psaapl. Cuctemarnueckas HOMEHKIATypa OpraHM4eCKHX
coenuHenunil (IUPAC) u TpuBnaibHble Ha3BaHUS OTJIEIbHBIX NIPEACTaBUTENEH.

OcobenHoctn ¥ Kiaccupukanus  OpraHMYECKUX  peaknuil.  OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUHA B OPraHUYECKON XUMHUHU.

OKCHEpUMEHTAJIBHBIE METO/Ibl M3Y4YEHMs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepualaMM Ha MX OCHOBE, OMBITHI MO MPEBPALICHUIO
OpraHMYeCKHUX BELIECTB MpH HarpeBaHuu (TUiaBieHHe, OOyriMBaHUE U TOPEHHE),
KOHCTPYMPOBAaHUE MOJEIIEH MOJIEKYJI OPTaHUYECKHUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMonOruyecKuii psj aakaHoB, oOmas GopMyiia, HOMEHKIATypa U U30MEpPHSL.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI aJKaHOB, SP’-TMOpHMAM3AlUs ATOMHBIX
opburaneit yriepoaa, 6-cBsa3b. @U3nuecKue CBOMCTBA alKaHOB.

XMMHYECKHE CBOWCTBA AJIKAHOB: PEAaKLUU 3aMEUICHMsI, N30MEpU3aLUH, JETUIPUPOBaHMUS,
LIUKIN3alMy, [HpOJIW3a, KpekuHra, ropeHus. [lpeacraBieHue o MexaHW3Me peakuuit
PaAMKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupose. CriocoObl Oy4YeHHs U IPUMEHEHUE aJIKaHOB.

Huknoankanel. O6mas Gopmyina, HOMEHKIaTypa 1 nomepusi. OCOOEHHOCTH CTPOSHHS U
XAMHAYECKHX CBOWCTB MalbIX (IMKJIOMNPOMNAH, NHMKIOOyTaH) M OOBIYHBIX (IIMKJIOTICHTaH,
LUKJIOTE€KCaH) IUKI0aIKaHOB. CocoObl MOMyYeHHs U TPUMEHEHHUE [IUKIIOATKAHOB.

Ankensl. 'oMonoruueckuil psit ankeHoB, obmas GopMmya, HOMEHKIATypa. DJIEKTPOHHOE
¥ TPOCTPAHCTBEHHOE CTPOEHHME MOJEKYN AJIKEHOB, SP’-TMOPUIM3ALMS aTOMHBIX OpOHTaNeit
yriaepoaa, - u m-cBsAi3u. CTpyKTypHas U reoMeTrpuueckas (Luc-TpaHc-) usomepus. duznueckue
CBOMCTBAa QJKEHOB. XUMHYECKHE CBOMCTBA: pPEAKUMM IPUCOECAVHEHUS, 3aMEUICHUS B 0-
IIOJIOKEHUE IIPU IBOMHOM CBA3HM, NOJUMEpH3alMM U OKucieHudA. [IpaBnino MapkoBHUKOBA.
KauecTBeHHbIE peakliuy Ha ABOMHYIO CBs3b. CIIOCOOBI MOMYyYSHHS U IPUMEHEHHUE aJIKEHOB.



Ankanuensl.  Krnaccudukamuss — ankagueHoB  (CONpPSsDKEHHBIE,  M30JMPOBAHHBIC,
Kymyauposannvie). OCOOCHHOCTH  DIIEKTPOHHOTO CTPOCHHS M XUMHUYECKHX  CBOMCTB
CONPsDKEHHBIX JUEHOB, 1,2- m 1,4-pucoennnenue. [lonmumepusanust CONpPSKEHHBIX HUEHOB.
CrniocoOsl MosTy4eHHs ¥ TPUMEHEHNE aJIKaIueHOB.

Anxusbl. 'oMonorndeckuil psja aakuHOB, oOmas ¢popMmysa, HOMEHKIATypa U U30MEpHsL.
DJEeKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJNl AJIKHHOB, SP-THOPHUIM3AIMS aTOMHBIX
opOutaneii yrimepona. Ddu3mvecKkne CBOWCTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: PEAKIUU
NPUCOEANHEHNUS, TUMEPHU3allui U TpUMEpHU3aluu, okuciaeHus. KucnoTHble CBONCTBA alKUHOB,
UMEIOIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHbIE peaklMu Ha TPOiHYIO cBsi3b. CrocoObI
MOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

Apomatudeckue yrieBoaopobl (apeHsl). ['omonornyeckuit psi apeHos, obmas Gopmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH3011a.
dusnueckue CBOMCTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30JIa M €ro rOMOJIOTOB: PEAKIIUU
3aMeIIeHUs] B OCH30JIbHOM KOJIBLIE M YTJIEBOJOPOJHOM paHKale, PeaKIUu MPHUCOSAUHEHHS,
OKHCJIEHHE TOMOJIOTOB OeHsona. [IpencraBienne o0 OpueHTHPYIOLIEM JIEHCTBUU 3aMeCTUTeNen
B OCH30JbHOM KOJbIIE HAa IMpUMEpE aJKUIbHBIX PAJUKANOB, KapOOKCUIBHON, TUAPOKCUIHHOM,
aMHHO- M HUTPOTPYIIIbI, aTOMOB rajnoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[omumepuzamust  crupona.  CrocoObl  MONMy4eHHUS W NPUMEHEHHE  apOMaTHYECKUX
YTJIEBOJIOPO/IOB.

[Tpuponusiii ras. Ilonytasie HedTsHBIC Ta3bl. HedTh u €€ mpoucxoxaeHue. KameHHbII
yroib U OPOAYKTHl ero mnepepabotku. CrocoObl mepepadoTKu HEPTH: MEepPeroHKa, KPEeKUHT
(TepMHYECKU, KaTaTUTUUYECKUN), puGopMHHT, nuponu3. [IpoaykTel mepepaboTku HedTH, MX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXAY PAa3IMYHBIMU KJIACCAMH YIJIEBOJAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOU3BOIHBIX YIJIEBOJOPOAOB. Peaknuu 3ameleHus
rajJJoreHa Ha TUAPOKCOTPYIIly, HUTPOIpYMNIly, LHMAaHOTPYMIy, aMuHOrpymmy. /[leiicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHOMPTOBOrO  pacTBopa wiénoun. BzaummonelicTBue
JUTaJIOTEHAIKAHOB C MarHueM M LHUHKOM. [loHATHE O MeTalJIoOpraHuYeCKHX COETUHEHHSX.
Hcnonp3oBaHue TaloreHnpoU3BOJIHBIX YITIEBOJOPOJOB B OBITY, TEXHHUKE M IpPHU CHHTE3E
OpPraHMYECKUX BEILECTB.

OKCepUMEHTAJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB M MX MPEBPALEHUIl: HU3y4eHUe
(U3UYECKUX  CBOWMCTB  yIJIEBOJOPOAOB  (PacTBOPUMOCTBH),  KA4YECTBEHHBIX  PEAKIUH
YTIEBOIOPOAOB Pa3NUYHBIX KJIaccoB (oOeciBeunBaHWE OPOMHOI WIIM MOJHOW BOJIBI, pacTBOpa
IepMaHraHata Kajusi, B3aWMOJICHCTBHE aleTHJICHa C AaMMHUAYHBIM pPAacTBOPOM OKCHJA
cepedpa(l)), kauecTBeHHOE OOHApy)XEHHE YTIIEpoJa M BOJOPOJA B OPraHUYECKHX BENICCTBAX,
MOJlyuYeHUE STHIIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kosulekuusimu «Hedtb» u
«Yromp», ¢ oOpa3laMu IUIACTMAcCC, Kay4yyKOB M PE3UHBI, MOJEIHPOBAHUE MOJEKYI
YTJIEBOIOPOAOB U TaJOTEHIPOU3BOAHBIX YIJIEBOIOPOIOB.

Kucnopoacoaepxamnue oprannyeckue coeJUHeHHUsI.

[Ipenenbuble omHOaTOMHBbIE cOUpThl. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHoja U
sTa”ona). ['omonoruueckuit psia, oduias hopmMyiia, H30Mepus, HOMEHKIATYpa U KiacCUPUKALIUA.
®u3nyecKkue CBOICTBA NPEIEIbHBIX OJHOATOMHBIX CHOUPTOB. BomoponHble cBsI3U Mexay
MOJIEKYJIaMH ~ CIIUPTOB. XMMHUYECKHE CBOICTBAa: peaKkUUM 3aMELICHMs, Jerujparalu,
OKHCJICHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMU U HEOpraHMYecKUMHU kuciotamu. KauectBennas
peakiusi Ha OJHOATOMHbIE CHUPTHI. JleficTBHE 3TaHOIa M METaHOJa Ha OpPraHH3M YeIOBEeKa.
CriocoOblI 1osryueHus ¥ NPUMEHEHNE OJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢hupsl, HOMeHKIaTypa U u3oMepus. OCOOCHHOCTH (PU3UYECKUX U XUMUYECKUX
CBOMCTB.

MHOroaTroMHbI€ CIHUPTHI — STUJICHTIIUKOIb W TiHUIepuH. PU3NUECKHE U XHUMHUYECKUE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJIEWCTBHE C OPraHUYECKMMH M HEOPraHMYECKUMU
KHCJIOTaMH, Kau€CTBEHHAsl peaKiusi Ha MHOTOaTOMHbIe cnupThl. [IpeacraBieHue o MexaHusme
peaxiuii HyKiIeopuIbHOTO 3aMenieHus. JlelicTBie Ha opraHnnu3M yenoBeka. CrocoOb! MOTydeHHs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MONEKyYJbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO SIpA.
Ousnyeckue cBoicTBa (penoma. OCOOEHHOCTH XUMHYECKHX CBOWUCTB (eHona. KauecTBeHHBIE
peakuuu Ha ¢eHon. TokcuyHocTh ¢eHona. CrocoObl TONyYeHUs W TpUMEHeHue QeHoa.
®denondopmanbaeruIHas CMOa.

KapOoHunbHble COEMMHEHUS — albJerubl M KETOHBL. JJEKTPOHHOE CTPOCHHUE
KapOOHWIBHON Tpymmbl. ['oMonoruyeckue psasl anbAETHAOB M KETOHOB, oOmias ¢opmyna,
M30MEpUSL U HOMEHKJarypa. DHU3WYEeCKHME CBOMCTBA AJIBJECTUIOB W KETOHOB. XHWMHYECKHE
CBOMCTBAa aQJIBJICTUIOB W KETOHOB: peakuuu mnpucoenuHeHus. OKUCICHUE albJeTH/IOB,
KayeCTBEHHbIC peakiuu Ha anpiaerugpl. CrocoObl MONyYeHHs U MPUMEHEHHUE aibJEeTUIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkinarypa. dusmueckue CBOICTBA OJHOOCHOBHBIX
npelebHbIX KapOOHOBBIX KHUCIOT. BomopoaHbie CBS3M MEXAY MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOICTBa, peakuus STepuuKaIiu, peakiuuud C
y4acTHUEM YTIIEBOJOPOIHOTO pagukana. OCOOEHHOCTH CBOWCTB MypaBbHUHOU KUCIOTHL. [loHsATHE
0 IPOU3BOJHBIX KAPOOHOBBIX KHUCIOT — CIIOXKHBIX 3Qupax. MHOroobpaszue kapOOHOBBIX KHUCIOT.
Oco0OeHHOCTH CBOWCTB HEIpelebHbIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KucCIOT. [IpencraBurenu BeICHIUX KapOOHOBBIX KHCIOT:
CTEapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOAEBAs, JUHONEH08ds KUCIOTH. CrocoObl
MOJIyYSHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxssie ¢upsl. ['oMmonorudeckuii psia, obmas ¢opMyra, U30MepUs U HOMEHKJIATypa.
®u3nuecKre 1 XUMUUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILIETIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckue ¥ XUMHUYECKHE CBONCTBA JKUPOB: THIPOIU3 B KUCIOH H
mea09Hoi cpene. OCOOEHHOCTH CBOMCTB JKUPOB, COACPIKAIINX OCTATKH HETIPEASIbHBIX KUPHBIX
KUCIOT. JKUpbl B IPUPO/IE.

MBLJ14 KaK COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, UX MOFOIIEE JICHCTBHE.

OOmast xapakTtepucTuka yrieBoaoB. Kiaccudukanus yriaeBogoB (MOHO-, AM- U
nojiucaxapuibl). MoHOcaxapusl: TIIFOK03a, (pPyKTO3a, TajakTo3a, pudo3a, Ie30KcHprbdo3a.
®u3nyeckrue CBOMCTBA M HaxoxjaeHue B mpupoge. DotocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: pPEAaKIUU C Y4YaCTUEM CHUPTOBBIX U  aJNbJETMJHOM TIpYII, CHOUPTOBOE U
MOJIOUHOKHCTIOe OpokeHue. llpuMeHeHue TIIIOKO3bI, €€ 3HAUYCHHE B IHKU3HEACSITEIHbHOCTU
opranusma. Jlucaxapuiel: caxapo3a, MajpTOo3a U JakTo3a. BoccraHaBmuBaolmue u
HEBOCCTAHABIIMBAIONIME Aucaxapuipl. I'maponus aucaxapunoB. HaxokaeHue B mpupone u
npumeHeHue. [loaucaxapuapl: Kpaxmai, TJIMKOTE€H M 1esuntosio3a. CTpoeHHEe MaKpOMOJIEKYJ
KpaxMmaja, TJIMKOT€Ha | Ueiono3bl. Du3nueckue CBOMCTBA KpaxMmaja W LEJUTIOJIO03bI.
XUMUYECKUE CBOMCTBA Kpaxmaja: TMAPOJIU3, KaUeCTBEHHAs PEaKIUs C HOJOM. XHUMHUYECKHE
CBOICTBa 1EJITIOI03bI: THAPOIIN3, MOTyYeHHE dPUPOB LeTt003bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).



OKCIEpUMEHTAJIBHBIE METOJbl M3YyUEHUS BELIECTB U MX IPEBPALLIEHUI: PacCTBOPUMOCTH
pa3JIMYHBIX CIUPTOB B BOJE, B3aMMOJEHCTBHE OJTAaHOJIA C HATPUEM, OKHUCIIEHHE STUIIOBOTO
CIMpTa B aJpJEerHJl Ha PAaCKAIEHHOW MEIHOM IPOBOJIOKE, OKHCJIEHHE 3STHUJIOBOIO CIHMPTa
JTUXPOMATOM Kajus (BO3MOXHO HUCIOJIb30BAHHUE BHJIEOMATEPUANIOB), KAUECTBEHHbBIE PEAKIIUU Ha
anpaeruasl (¢ rugpokcunom tuammuncepedpa(l) u ruapokcunom menu(Il)), peakus rauneprHa
¢ rugpokcusiom menu(ll), xumMuueckue cBoiicTBa pacTBOpa yKCyCHOM KHCIIOThI, B3aUMO/IEHCTBHE
pactBopa TIOKO3bI ¢ Tuapokcunom Mmeau(ll), B3aumomeicTBue Kpaxmanga C HMOJIOM, PEIICHHE
9KCHEPUMEHTAIbHBIX 3a]a4 110 TeMaM «CrnupTsl U (peHomnb, «KapooHoBble KUCIOTHI. Cl10XKHbIE

3hUpBD».
A30TcoaepKale OpraHnyecKue coeTMHeHusl.
AMUHBI — OpraHWdYecKHe TIPOM3BOJHBIE aMMuaka. Kiaccudukamus aMHHOB:

anudaruyeckue U apoMaTHYecKue; MepBUYHbIC, BTOPUYHBIE U TpeTU4YHbIe. CTpOEHUE MOJIEKYII,
oOmias ¢opMmyna, u3oMepus, HOMEHKIATypa U (pU3UYECKHe CBOWCTBA. XMMHUYECKOE CBONCTBA
anmudaTuyecKuX aMUHOB: OCHOBHBIC CBOWCTBA, AKHIUPOBAaHWE, B3aMMOJCHCTBHE TEPBHYHBIX
aMHUHOB C a30TUCTOM KHUCI0TON. COMHM aJIKMITAMMOHHS.

AHWINH — TIpeICTaBUTeNlb AMUHOB apoMaTtuyeckoro psaa. Ctpoenue anwinHa. Bzaumuoe
BJIMSIHUE TPYIl aTOMOB B MoOJieKyJe aHwinHa. OCOOCHHOCTH XMMUYECKUX CBOWCTB aHWIIMHA.
KauectBennnie peaknmu Ha aHwinH. CrocoObl TOMy4YeHUS M TPUMEHEHHE amu(paTHICCKUX
aMuHOB. [loyyenue anunmHa U3 HUTPOOEH30Ia.

AmuHokucnotel. Homenkmatypa u  uszomepus. OTaenbHble NPEACTaBUTENH  O-
AMUHOKHCIIOT: TJUUUH, alaHuH. PU3NUecKue CBONCTBa aMUHOKHUCIOT. XMUMHYECKUE CBOMCTBA
AMUHOKHCIIOT KakK aM(OTEpHBIX OPTraHUYECKUX COCAMHCHHUU, PEaKIUs MOJUKOHICHCAIINH,
o0pa3zoBaHHe MENTUIHON CBs3U. bruonornyeckoe 3Ha4eHHUE aMUHOKHUCIOT. CUHTE3 U THUAPOIIU3
HENTH/IOB.

benku kak mnpupogHbie monuMmepsl. llepBuuHas, BTOpUYHAs W TPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OCIIKOB: THAPOJIN3, JEHATYypallys, KaueCTBEHHBIC PEaKlMu Ha
OeJKu.

DKcrepuMEHTAIbHbIE METOJAbl W3YYEHHs BEIIECTB U HMX IMPEBPAIlEHUIl: pacTBOpEHUE
0enkoB B BOJIe, JeHATypalus OeIKOB MpH HarpeBaHUM, IIBETHBIE PEAKIMH Ha OENKH, pelleHue
SKCHEPUMEHTAJIbHBIX 33Jad MO0 TeMaM «A30TCOJAEp)Kalllue OPraHMYeCKUE COCIUHECHUS» U
«Pacrno3HaBaHne OPraHUYECKUX COSTUHEHUI.

BbicokomosieKkyasipHbIe COeJUHEHUS.

OcCHOBHbBIE TIOHSTHS XUMHH BBICOKOMOJIEKYJISIPHBIX COCIUHEHHI: MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIMEHb MOJIMMEpU3AluU, CpeAHsss MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJICKYJISIPHBIX COSTMHEHUN — MOJTUMEPHU3aLIUS U TTOJTUKOHICHCAITHSI.

[TonumepHbie MaTepHabl. [Tnactmaccel (monu3TUIIEH, MIOJIMIIPOIIUJIEH,
MOJUBUHUIXJIOPHI, MOJIUCTUPOIL, MOJIMMETUIIMETAKpHUIIaT, MOJIMKapOOHATHI,
noJudTWICHTepedTanaT). Y TUiIn3anus 1 nepepadboTka MiacTuka.

DnacToMephl:  HaTypajbHBIM KaydyK, CHUHTETUYECKHE Kaydykud (OyTaJMEeHOBBIH,
XJIOPOTIPEHOBBIN, H30TIPEHOBBIN) U CHUIMKOHBI. Pe3uHa.

Bosokna: HaTypanbHble (XJIOMOK, IIEPCTh, IMIENK), UCKYCCTBEHHBIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHUYECKHE (KalpOH ¥ JIaBCaH).

[TonmMepsl  cnenmanbHOrO  HazHadeHHs  (TEQUIOH, KEBIAp, JIIEKTPOIPOBOISIINEC
MOJINMEPHI, OHopasziaraeMpie MOJMMEPHI).



DKCIEepUMEHTAIbHbIE METOAbl U3YUYEHUS! BEIIECTB M UX MPEBPALLECHUN: O3HAKOMIIEHUE C
oOpasllaMi TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIUIACTMAcC, KAay4yyKOB, pelIeHue
AKCTIEPUMEHTAIIBHBIX 3a7a4 10 TeMe «Pacmo3HaBaHme miacTMacc U BOJIOKOH.

Pacuérubic 3amaun.

Haxoxaenune MoJeKynsapHOi popMyIbl OPTaHUYECKOTO COSTMHEHUS 110 MACCOBBIM JIOJISIM
JJIEMEHTOB, BXOJSIIUX B €0 COCTaB, HAXOXKICHHE MOJIEKYJSIPHOW (HOPMYIBI OpPraHUYEeCKOTO
coeMHEHUsT TO0 Macce (00BEMY) MPOAYKTOB CTOpaHHs, MO KOJHWYECTBY BeIecTBa (Macce,
00BEMY) TTPOTYKTOB PEAKIIMK W/WUIH UCXOTHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (POPMYITBI
OpPTaHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKHX CBONCTB WJIH CIOCOOOB MOJyYEHUS,
onpeJieJICHUe J0IU BbIX0/a MPOAYKTa PEAKIIUU OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeameTHbIE CBS3H.

Peanuzanust MexXnpeaMeTHBIX CBS3€U MPU M3YYEHUM OpraHmdeckor xumuu B 10 kmacce
OCYIIECTBIISIETCS 4Yepe3 HCIMOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHHA, TaKk W
MOHSTUH, IPUHSITHIX B OTIEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecCTBEHHO-HAyYHbIC TOHSATHS: SBJICHHE, HAyYHBIH (akKT, TUIIOTE3a, TEOPHS,
3aKOH, aHAJIMW3, CUHTE3, KiaccudUKaius, HaOIIOACHHE, H3MEpPEHHEe, DKCIICPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®dusuka: Marepus, aTroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJIa, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHE BEIIEeCTBa, (PM3MUYECKUE BEITUUUHBI,
€IMHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHSI, Macca.

buonorus: kinerka, opranusM, dKocuctema, omochepa, MeTabOIM3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOdHBIA TUI MHUTaHUsA, OpokeHue, (HOoTOCHHTE3, ABIXaHHWE, OENKH,
YTJICBOIBI, dKUPBI, HyKJICHHOBBIC KUCIOTHI, JEPMEHTHI.

["eorpadusi: mose3Hbie HCKOTIAEMbIE, TOTUTHBO.

TexHOoNorus: NUIIEBbIE MPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOUIUE CPEICTBA,
MaTepHuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KJIACC

OBILIAA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI XUMMH.

Atom. CocTaB aTOMHBIX siiep. XUMHUYECKUH 31eMeHT. M3otonbl. CTpoeHHe 3JIEKTPOHHBIX
000J710Y€K aTOMOB, KBAHTOBBIC YHCJIA. DHEPreTHYECKHE YPOBHM W TOAYPOBHU. ATOMHBIE
op6utanu. Knaccupukamuss XUMUYECKHUX DJIEMEHTOB (s-, p-, d-, f-ameMmenTsl). Pacnpenenenue
JJIEKTPOHOB TIO aTOMHBIM OpOHTANSIM. DIIEKTPOHHBIE KOH(MUTYpaIllM aTOMOB D3JIEMEHTOB
MEPBOrO—YETBEPTOrO TEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHHH, JJICKTPOHHBIC
KOH(UTYpaIi HOHOB. DJIEKTPOOTPULIATETHLHOCTD.

[lepuonnueckuit 3akoH u Ilepuoguueckas cucrema XUMHUECKUX 3ieMeHToB [[.M.
MenpneneeBa. Csi3b nepuoauyeckoro 3akoHa u Ilepuoanueckoil CUCTEMBI XHMHUYECKHX
3JIEMEHTOB C COBPEMEHHON TEOpHed CTpOEHHUs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUs CBOMCTB
XUMUYECKUX JJIEMEHTOB U 00pa3yeMbIX MMM TMPOCTBIX M CIIOKHBIX BEIIECTB MO TPYIIAM H
nepuojiaM. 3HaueHue nepuoandeckoro 3akona /.M. Menzaeneena.

Xumuueckasi CBsA3b. Buabl XMMHYECKON CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJICHTHOW CBS3HM: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIA. DHEPrus
U jirHa cBs3u. [lonspHOCTh, HANIPaBICHHOCTh U HACKHIIIAEMOCTh KOBAJICHTHOM CBsi3U. KpaTHbie
cBs3u. Bogopoanas cBsi3b. MeXMONIEKyISIpHBIE B3aUMOACHCTBUS.



BaneHTHOCTP M BaJIGHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpBI
MOJIEKYJI C MX T€OMETPUYECKHM CTpPOEHHEM (Ha NpUMepe COEAMHEHHUH 3JIEMEHTOB BTOPOTO
Meproa).

[IpencraBinenne O KOMIUIEKCHBIX coequHeHMsX. (CocTaB KOMIUIEKCHOTO — HMOHa!
KOMILJIEKCOOOpa3oBarenb, JUraHAbl. 3HAu€HHE KOMIUIEKCHBIX coeauHeHuil. I[lonstne o
KOOPAWHALIMOHHOW XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHUsA. THIIBI KPUCTAJUIMYECKHUX
peméToK (CTPYKTYp) M CBOICTBA BEIIECTB.

[TonsaTHe o mucnepcHbIX cucreMax. VctuHHble pacTBOpEL. IIpencrasiieHne 0 KOUIOUIHBIX
pactBopax. CrmocoObl BBIpaKEHUS KOHIIEHTPALMM PAacTBOPOB: MaccoBas JOJsl BEIIECTBA B
pacTtBope, MOJsApHas  KOHUEHTpauus. HacpllleHHbIE W HEHACHIMICHHBIE  PACTBOPHI,
pacTBOpuMOCTb. Kpucramioruaparst.

Knaccudukanus m HOMEHKJIaTypa HEOPraHWYECKHX BEILECTB. 1pHUBHAJIbHBIC HAa3BaHUS
OTJEJIBHBIX NIPEACTaBUTEIICH HEOPraHUYECKUX BELIECTB.

Knaccudukanys XuMU4ecKuX peakiiil B HEOPraHW4eCcKol U OpraHM4ecKord XUMHUU. 3aKOH
COXPAHEHHs MACChl BELIECTB; 3aKOH COXPAHEHMS W IPEBPALICHMS DHEPIMM NPU XUMHUYECKHX
peakuusax. Temnosbie 3h(HEeKThl XUMUYECKHX peakiuil. TepMOXUMHUUYECKUE YPaBHEHHUS.

CKOpOCTh XUMHUYECKOH peaklny, €€ 3aBUCUMOCTh OT Pa3IHyYHBIX (hakTopoB. ['oMOreHHBIE
U TeTeporeHHble peakuny. Katains u kataau3aTropsl.

OOparuMble U HeoOpaTuMmble peakuud. XuUMH4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. (DaKTOpBI, BIMAIOLIME HA IIOJIOKECHUE XMMHUYECKOTO PABHOBECUS:
TEMIIepaTypa, NaBJICHHE M KOHLEHTpAlMU BEIIECTB, y4acTBYIOIIMX B peakuuu. [IpmHnmm Jle
[Tarense.

Onexkrtponutuyeckass aucconuanus. CuipHble U cnalble  31eKTpoiauThl. CTeneHb
mucconuanuu. Cpena BOOHBIX pacTBOPOB: KUCIIOTHAs, HEMTpajbHas, LIEN04Has. BomopoaHslii
nokazarenb (pH) pactBopa. I'maponus coneid. Peakinu nonHoro ooOmMeHa.

OKHCIUTENBbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHusd. OKuciaurenb u
BOCCTaHOBUTENb. IIponeccsl OKHMCIIEHHMS M BOCCTAaHOBJIECHHUS. BakHellMe OKUCIHUTENN U
BOCCTAHOBUTENIU. MeTO/] 3JIEKTPOHHOT0 OaslaHca. DJIEKTPOIU3 paCTBOPOB U PACI/IaBOB BEIIECTB.

OKCHepUMEHTAJIbHBIE METOJbl M3YyYEHHUs BEIIECTB M HUX IPEBPAIICHUN: Ppa3lIoKEHHE
IEPOKCUAa BOXOPOJA B NPHUCYTCTBHM KaTaJIM3aTOpPa, MOJEIM KPUCTAUIMYECKHX PEIIETOK,
IPOBEICHUE pPEaKUUid MOHHOrO OOMEHa, OIpelesIeHHe Cpeabl pacTBOPOB C IOMOIIbIO
UH/IMKAaTOPOB, U3Y4YE€HHUE BIMSHUS Pa3IUYHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOW pEeaKkUuu U
II0JIOXKEHUE XUMUYECKOTO PABHOBECHSL.

Heoprannyeckasi Xumus.

[Tonoxxenue HemetaioB B Ilepuomumueckoil cucteme XuMu4eckux siaemeHToB JI.U.
MeHnzieneeBa U OCOOCHHOCTH CTpOeHMS HX aroMoB. dusnyeckue CBOICTBa HEMETAJIOB.
AnnoTponus HeMETaJUIoB (Ha puMepe KUCIIopoJia, cepbl, hocdopa u yriepoaa).

Bopopona. Ilonydyenue, ¢usnueckue ¥ XMMHYECKHE CBOMCTBA: PEaKIHMU C METAUIAMH U
HEMETaJlJIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOIIMBHEIE 2JIEMEHTBHI.

I'anorensl. Haxoxnaenue B mpupone, crnocoObl MoaydeHus, GU3NYecKUe U XUMUYECKHe
cBoMcTBa. l'amoreHoBoOpoAbl. BakHelue KUCIOPOACOIAEPKAIIUE COCAVHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBILIUIEHHBIE CIIOCOOBI MOIY4YeHHsI rajloreHoB. [IpumMeHeHue rajioreHoB u
UX COCIMHEHUM.



Kucnopoa, o3oH. JlaGopaTopHble M HPOMBIIIICHHbIE CIOCOOBI MOJyYEHHsS] KHCIOPOA.
®usnyeckue M XUMHUYECKHE CBOWCTBA M IPUMEHEHHE Kuciaopoga U o30Ha. Oxcuabl U
MIEPOKCU/IBL.

Cepa. HaxoxxneHwe B mNpupojae, CIOCOOBI MONy4eHUS, (U3HUECKUEe W XHMHYECKHE
cBoiictBa. CepoBonopon, cyiabdunsl. Oxcun cepoi(IV), okeua cepri(VI). CepHucras u cepHas
KUCIOTBI M UX coir. OCOOEHHOCTH CBOMCTB cepHOM KuUCIOTHL. I[lpumeHeHue cepsl U €€
COECTUHEHUN.

A3zor. Haxoxnenue B mpupojie, crmocoObl MONMy4deHHs, (PU3MUecKHe U XUMHYECKHe
cBoiictBa. AMMMaK, HUTpuAbl. Okcuapl azora. A30THCTas M a30THAs KUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL. [IprMeHeHMe a30Ta U ero COeAMHEHHM. A30THbBIE
yA0OpeHusI.

®ochop. Haxoxaenwe B mpupoje, crnocoObl ModyudeHUs, (U3NYECKUe U XUMHYECKHE
cBoiictBa. Pochuapl u ¢ochun. Oxcuabl (ocdopa, dochopHas kuciaora U e€ COJIH.
[Mpumenenne pocdopa u ero coenunenuii. PochopHsie y100peHus.

VYrnepon, HaxoxkAeHHE B TMpupone. AJuIoTpomHble Moaudukanuu. DuU3nUecKue u
XMMHUYECKHE CBOMCTBAa MPOCTHIX BellecTB, oOpa3oBaHHbIX yriaepoaoMm. Oxkcupn yraepozma(ll),
okcun yraepona(lV), yronbHas kucinora u e€ conu. AKTHBHPOBAaHHBIM yroib, aACOpPOLMSL.
Oymnepensl, rTpadeH, yriepoaHsle HaHOTpYyOku. IIpuMeHeHHMe TPOCTHIX  BEUIECTB,
00pa30BaHHbBIX YIJIEPOJOM, U €r0 COEAMHEHUH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOdy4yeHUs, (GU3MYecKhe U XMUMHYECKHe
coiicTBa. Okenp kpemuusi(IV), kpemHueBast kucinora, cuiMkarel. [IpuMeHeHre KpeMHUs U ero
coenuHeHuil. CTeKI10, ero Mnoy4eHue, BUabl CTEKIA.

[Tonoxenne merannoB B [lepuoanueckoil cucreMe XMMHUECKUX 3J1eMeHTOB. OCOOEHHOCTH
CTPOEHHS 3JIEKTPOHHBIX 000JI0YeK aTOMOB MeTa/ioB. O01ue pu3ndeckue cBONCTBAa METAJLIOB.
[IpumeneHune MeTauioB B ObITY U TexHHKe. CIIJIaBbl METAJIOB.

DNEKTPOXUMHUYECKUN psii  HampspkeHud MertayuioB. OOmme crmocoObl  MONydeHUst
METAJIJIOB: TUAPOMETAIUTYPIUs, TUPOMETAILTYPIHUs, eKTpometautyprusi. [lonarue o kopposuu
MeTayIoB. CriocoObl 3aIIUTHI OT KOPPO3HH.

OOmas xapakrepuctuka MeTauioB IA-rpynnsl Ilepuognueckoil cucTeMbl XMMHUYECKHX
aneMeHTOB. Hatpuil u xanuii: nmomyyenue, Gpu3nyeckue U XMMHYECKHE CBOMCTBA, MPHUMEHEHHE
IPOCTHIX BEIIECTB U UX COEIMHEHUH.

O6mas xapakrepuctrka MetaioB I[A-rpynmer [leprogudeckoil CUCTEMBI XHMHUYECKUX
9JeMEeHTOB. Marnuii ¥ KaiblMii: TonydeHue, (GU3NYECKHe U XUMHUYECKHEe CBOMCTBa,
NPUMEHEHHE MPOCTHIX BEIIECTB U UX coeAMHEHUH. JKECTKOCTD BOABI M CIOCOOBI €€ yCTpaHEeHHUSI.

AJNIOMHMHUI: TIOJTy4YeHHE, (U3MUECKUE M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro coeAuHEHWH. AMQOTepHBIE CBOWCTBA OKCHIA W THUIPOKCHAA ATIOMHUHUA,
TUAPOKCOKOMILIEKCHI aTFOMUHMUS.

OOmast xapakTepuUCTHKa MeTaioB NoOouHbIX mnoarpynn (b-rpymnm) Ilepuonnueckoit
CUCTEMBI XUMHUYECKUX JIEMEHTOB.

Du3nYeCKre U XUMMUYECKUE CBOMCTBA XpOMa U €ro coeAuHEeHU. OKCUIIBI U TUAPOKCHUIBI
xpoma(Il), xpoma(lll) u xpoma(VI). XpoMarel U ITUXPOMATHI, UX OKHUCIUTEIHHBIC CBOWCTBA.
[losnyueHue u npuMeHeHue Xpoma.

@u3nueckue M XMMHYECKHE CBOMCTBA MapraHlia M €ro COeIMHEHHH. Baxunenmmue
coequaenus mapranna(ll), mapranna(IV), mapranna(VI) u mapranmna(VII). [lepmanranar kanus,
€ro OKUCIUTEIbHbIE CBOMCTBA.



dusnuecKkre 1 XMMUYECKHE CBOMCTBA )Kelle3a U ero coequHeHui. OKcuabl, THAPOKCUIBI U
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe *Keje3a U ero CIijIaBoB.

®uU3NYECKNEe U XUMMUYECKUE CBOMCTBA MeNIU U €€ coenruHeHui. [lonyyenre nu npumeHenrne
MeIU U €€ COCTMHEHUN.

Hunk: nmomyuyeHue, Gpusnyeckue U1 XUMUYECKHe CBOMCTBa. AM(pOTEpHbBIE CBOWCTBA OKCHJIA
Y TUJPOKCH/A IIMHKA, THAPOKCOKOMITIIEKCHI IMHKA. [[pMeHeHne HuHKa U €ro COeAMHEHUH.

DKCrepUMEHTAJIbHbIE METObl H3Y4YEHHs] BEIIECTB M MX [MPEeBPALEHUIl: HU3ydYeHUe
0o0pa31oB HEMETAJIOB, TOpeHue cepel, ¢gocdopa, xkeneza, MarHus B KUCIOPOJE, U3yUEHUE
KoJuleKuu «MeTamibl W CIJIaBb», B3aUMOJEHCTBHUE ILEJIOYHBIX M IIEJIOYHO3EMETbHBIX
METAJIJIOB C BOAOM (BO3MOYKHO HCIOJIb30BaHHE BUIEOMATEPHUAIIOB), B3aMMOJECHCTBHE LIMHKA U
JKeJle3a C pacTBOpPaMHU KHUCIIOT U I1eJI04eli, KaUeCTBEHHbIE PEAaKIMM Ha HEOPraHUYEeCKHE aHHOHBI,
KAaTHOH BOJIOPOJA M KaTUOHBI METAJJIOB, B3aUMOJECUCTBUE THMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pellieHne SKCIePUMEHTANIbHBIX 3aJa4 10 TeMaM «l ajJoreHs,
«Cepa u e€ coenuHEHHD», «A30T U Gochop U UX COCTUHEHUSD», «MeTaJlIbl TIaBHBIX TOATPYII,
«MeTaybl MOOOYHBIX MTOATPYIIID).

XuMHS U )KU3Hb.

Ponp xumun B oOecreueHuN YCTOMYUBOTO Pa3BUTHS 4yesioBedecTBa. [IoHITHE 0 Hay4YHBIX
METOJaxX IIO3HAHUS M METOJOJIOTMM HAyyHOro uccienoBaHus. HayuHble NpuHIUIBI
OpraHMU3ali XUMUYECKOro MPOu3BOACTBA. [IpoMbllieHHbIE CITOCOOBI MOJIYYEHUS BasKHEHIIINX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOTHI, MeTaHoJa). [IpoMblieHHbIE
CrocoObl MOTY4YEHUSI METAIJIOB M CIUIABOB. XMMHUECKOE 3arpsi3HEHHE OKpY’KaIoLIeH cpeabl U
ero nociueacTBus. Posib xumun B 00ecIieYeHIN SHEPreTHIECKOM Oe30MacHOCTH.

XuMusi ¥ 370poBbe 4esioBeka. JlekapcTBeHHbIe cpejcTBa. I[lpaBuia HCIIOIB30BAHUS
JIEKapCTBEHHBIX MPEnapaToB. Poiib XMMUK B pa3BUTUU MEIULUHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIIEBbIE 100aBKU. Pons xuMuu B obecriedeHnn
NUILEBON OE30MaCHOCTH.

Kocmernueckue u mapgromepnsie cpenctBa. beitoBas xumus. IlpaBuna GezomacHoro
UCIIOJIb30BaHUS IIPENapaToB OBITOBOM XMMHH B TOBCEAHEBHON KU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (IIEMEHT, OETOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckue U MUHEpaIbHbIe y100peHHUsI.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepHalibl, KPackH, CTEKJIO, Kepamuka. MaTepuaibl
JUTs 3NIeKTpoHUKH. HaHoTexHOMIOTNH.

PacuérHbie 3agaun.

Pacuérel: Macchl BemecTBa WM 00bEMa Ta30B MO MU3BECTHOMY KOJHUYECTBY BEIECTBA,
Macce Wik 00bEMY OJIHOTO U3 YYaCTBYIOLIMX B PEaKLUMU BEIIECTB, Macchl (00bEMaA, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIM OJHO W3 BEIIECTB HMMEET IPHUMECH, Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOJYKTa pPEaKlMH, €CId OJHO M3 BEUIECTB JaHO B BUJE pPacTBOpa C
ONpeAcNEHHON MacCOBOM JIOJEM PAcTBOPEHHOIO BEILIECTBA, MACCOBOW JOIM M MOJISIPHOM
KOHIICHTpAllMU BEILECTBA B PAacTBOpPE, JOJM BbIXOAA MPOJAYKTa pEaKkUUu OT TEOPETUUYECKU
BO3MOJKHOTO.

MexnpeagMeTHBIE CBSI3H.

Peanuzanust MeXIpeIMETHBIX CBS3€H MpU U3yueHHH OOIIel M HEOPraHMYeCKON XUMHUU B
11 xnacce oCylIECTBIISIETCSA YEpPEe3 UCIIOJIb30BAHNUE KaK OOIMX €CTECTBEHHO-HAYUHbIX NOHSTUH,
TaK Y1 MOHATHN, IPUHATHIX B OTAEIIBHBIX IPEIMETAaX €CTECTBEHHO-HAYYHOT O [IUKJIA.



OO0mmue ecTeCTBEHHO-HAYUYHbIC TIOHATHUS: SIBJICHHE, HAay4HbIH (hakT, TUmores3a, TEOpHs,
3aKOH, aHalu3, CHHTE3, KiIaccu(UKaus, TEePUOIUIHOCTh, HAONOICHUE, W3MEpCHHUE,
SKCTIEPUMEHT, MOJIENb, MOJICTTHPOBAHHUE.

Ouzuka: marepusi, MUKPOMHpP, MaKpOMHUpP, aTOM, DJIEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, SHEPreTUYECKH YPOBEHb, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHUME BEIIEeCTBA, WJCANBHBIA Ta3, (QU3NYCCKUE BEIWYWHBI, CIUHUIIBI
U3MEPEHHUS, CKOPOCTh, YHEPTHUS, Macca.

buonorus: kneTka, oOpraHusM, OSKocucTema, Ouocdepa, MeTabOIM3M, MaKpo- H
MUKPOIJIEMEHTHI, O€JKH, >KUPBI, YTJIEBOJbI, HYKICHHOBBIE KHUCIOTHI, ()EPMEHTHI, TOPMOHBHI,
KPYTOBOPOT BEILIECTB U MOTOK YHEPTUU B SKOCUCTEMAX.

['eorpadus: MuHEpaIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIe, TOTUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJLTYPIUs, CTPOUTEIbHbIE MaTepHabl,
CEJIbCKOXO3SUCTBEHHOE MPOM3BOJCTBO, THINEBAasl IPOMBIILIEHHOCTh, (apMaleBTUYeCKas
MPOMBIIIUIEHHOCTb, MIPOU3BOCTBO KOCMETHYECKHUX npenaparos, MIPOU3BOCTBO
KOHCTPYKIITMOHHBIX MAaTEPHAJIOB, SJICKTPOHHAS TIPOMBIILIEHHOCTh, HAHOTEXHOJIOTHH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpPE JIMUHOCTHBIX
pEe3yJIbTaTOB OCBOCHHS TpeaMeTa «XWMHsD) Ha YPOBHE CpPEIHEro oO0Imero o0pa3oBaHHS
BBIJICJICHBI CJICIYIONINE COCTABJISIONINE: OCO3HAHNE O0YYAIONIUMHUCS POCCHUICKON TpaXKIaHCKON
UJCHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHUIO, CAMOCTOSITEIBHOCTH W CaMOOIPECICHHIO;
HAIMYUE MOTHUBAallMM K  OOY4YeHHMIO; TOTOBHOCTh M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJACTBOBAThCA NPHUHATHIMH B OOIIECTBE MpaBWJIaMM U HOPMaMHU TOBEJICHUS; HaTU4YHE
MPaBOCO3HAHUS, YKOJOTUIECKON KYJIBTYPhI; CIOCOOHOCTh CTaBUTH IIEJIM U CTPOUTH KU3HEHHBIC
IJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMHSD OTPaKalT cPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIPHON M MPAKTHYECKOHN JEATEIILHOCTH 00YYarOIIUXCS B TIPOIECCE pPealTn3aiun
00pa3zoBaTenbHON JAESTETHHOCTH.

JIn4HOCTHBIE pe3yJbTaThl OCBOSHUS NpeaMeTa «XUMHUs» OTpakaroT cOPMHPOBAHHOCTH
OTIBITa MTO3HABATEIHHON U MPAKTHUECKON NEATEIBHOCTH 00YYaIOIIUXCs B TIPOIECCE pean3alun
00pa3oBaTeNbLHON JIEATEIBHOCTH, B TOM YUCJIC B YACTH:

1) rpa:kI1aHCKOro BOCIIMTAHUSA:

OCO3HAHUS 00YYAOIIMMHKCS CBOMX KOHCTHUTYIIMOHHBIX TIPaB U 00S3aHHOCTEH, YBaXKCHUS K
3aKOHY U MPABOMNOPSIKY;

NPEACTABICHUS O COIMAIbHBIX HOPMAaX W MpaBUIaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NIEATEILHOCTH MPHU CO3AAHUHN YUCOHBIX IMPOCKTOB,
pelleHnr YUYeOHbBIX U TO3HABATENIbHBIX 33124, BHINOJTHEHUH XUMUYECKIX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH MOHUMATh ¥ MIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JIPYTUX
[P aHAJIU3€E PA3TMYHBIX BUJAOB YUYCOHOU NeATEILHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOLIEHUSI K HCTOPUYECKOMY M HAay4YHOMY HACIEAUI0 OTEYECTBEHHOM
XHAMHUU,

YBaXEHHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPUU U TPAKTUYCCKOTO MPHIIOKECHUS
XUMHUH, OCO3HAHMSI TOTO, YTO JAHHBIE HAyKH €CTh pPe3yJbTaT JUIMTEIbHBIX HAOIIOJACHUM,
KPOMNOTJIMBBIX KCIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYAa YUEHBIX U IPAKTUKOB;

WHTEpeca M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHH U TOCIEAYIONIEM aHAJIU3e
uH()OPMAIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM OT€UECTBEHHON XUMUMU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalldd, CBS3aHHBIE C XUMUYCCKUMHU SBICHUSMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUs, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEACHHE W TOCTYNKHA CBOMX TOBApPHUIICH C TO3MIIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUS MOCIIEICTBUM MOCTYMKOB;

4) popMupoBaHus KYJbTYPbI 310POBbA:

MOHUMAaHUS IIEHHOCTEH 3J0pOBOTO W 0€30macHOro oOpasza KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 3[I0POBBIO;



coOuIto/IeHUsT TpaBUil 0e30MacHOro OOpalleHus] ¢ BEIIEeCTBAaMH B OBITY, MOBCEIHEBHOMN
YKU3HU, B TPYIOBO JI€ATEIbHOCTH;

MMOHUMAaHMS LIEHHOCTH TMpaBWJ HWHAUBUAYAJIbHOTO U KOJUIEKTUBHOIO 0€301acHOro
MOBEJCHUS B CUTyalUsIX, YTPOKAIOIIUX 3JOPOBBIO U JKU3HU JIFOCH;

OCO3HAHMS MOCIEACTBUI M HENpPUATHS BPEAHBIX NpPUBbIUEK (YMOTpeOJEeHUs alkorouid,
HapKOTUKOB, KypEHUs);

5) TpyaoBoro BocnutaHus:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B y4e€OHO-HCCIIEIOBATENIbCKON e TeNbHOCTH,
OOILIECTBEHHO I0JIE3HOM, TBOPUECKOM U APYTUX BUAAX JNESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPaKTUYECKUX 3a4ad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IMIKOJIbI);

UHTEepeca K MPAKTUYECKOMY H3YYEHHIO MPOQEecCHil pa3NIuyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHU 110 XUMUU;

YBa)XXEHUS K TPYLy, JHOISIM Tpyla U pe3yibTaTaM TPYAOBOM A€ATEIbHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPDY MHJIMBUIYaJbHOM TpaeKTOpuu oOpa3oBaHMUs,
Oynyieit mpodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, HUHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) 3K0J1I0TMYEeCKOT0 BOCTIUTAHMS:

9KOJIOTMYECKU L1€JecO00pa3HOro OTHOIIEHUS K MPUPOJAE KaK MCTOYHUKY CYLIECTBOBAHUS
JKM3HHU Ha 3eMiIe;

NOHUMAaHMA ITI00ATBHOTO XapakTepa SKOJIOTHYECKUX MPOoOIIeM, BIUSHUS SKOHOMUYECKUX
IIPOLIECCOB HA COCTOSIHUE NTPUPOJTHON M COLIMATIBHOM CPEbL;

OCO3HaHHUS HEOOXOIMMOCTH HMCIIOIb30BaHUS JOCTHKEHUN XUMUH JUIsl PEILIEHUs] BOIIPOCOB
PalMOHAIBHOTO MPUPOIOIIOIB30BAHNS;

AKTUBHOTO HENPUATHS JNEHCTBUI, NPUHOCALIMX BpPEI OKPY’KAIOLIEH NPUPOIAHON cpere,
YMEHHUSI TPOTHO3UPOBATh HEOIAroNpHUsTHBIE SKOJIOTUYECKHE IMOCIEICTBUS MPEAPHHUMACMBIX
JEMCTBUN U NIPEAOTBPAILATh UX;

HaJIU4Msl Pa3BUTOTO HKOJOTMYECKOTO MBIIUIEHHS, SKOJOTMYECKOW KYJbTYpbI, OIbITa
JEATEIbHOCTH  JKOJOTMYECKOM HAMNpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS HMH B
MI03HABATEJIbHOM, KOMMYHUKAaTHBHOHN M COIIMAJIBLHOM MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTHBHO
IPOTHBOCTOSITH HICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHUPOBO33pPEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00I11eCTBEHHOH MPaKTHKHY;

NOHUMAHHA CIeUM(PUKA XUMHHA KaKk HayKH, OCO3HaHWs €€ poilu B (OPMHPOBAHUHU
PalMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH 1IEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroIeM
MHUpE KaK O €JUHCTBE MPUPOJbl U YEJIOBEKA, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH W
peleHn: mpoodIeM CoOXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexxn€HHOCTH B 0CO00M 3HAYMMOCTH XHMMHUH JJIsi COBPEMEHHOW NMBWIM3AalIMU: B €€
TYMaHUCTHYECKON HAMpaBJICHHOCTH M Ba)KHOW POJIM B CO3JaHUM HOBOHM 0a3bl MaTepHaTbHOU
KyJbTYpPbI, B pEHICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PA3BUTHUS YEIOBEUYECTBA — CHIPHEBOM,
JHEPreTUYECKON, MUIIEBOM M OKOJOTMYECKON O€30MacHOCTH, B Pa3BUTHH MEIULIMHBI,
00€CTIeYeHNN YCIIOBHUI YCIIEIIHOTO TPYy/Aa U SKOJOTHYECKH KOM(POPTHOM KHU3HH KAXKIOTO YJICHA
o0111eCcTBA;

€CTECTBCHHO-HAyYHOM TIPaMOTHOCTH: TIOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS,
UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS JUIS



aHanmu3a U OOBSACHEHMS SIBIICHUHM OKPYKAIOIIET0 MHpa M MPOUCXOJAIIMX B HEM HM3MEHEHHH,
YMEHUS ieTaTh 000CHOBaHHBIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENIbHO UCIOJIb30BATh XMMUYECKHE 3HAHUS JJIS PELeHUs TpobiieM
B PEAJIBHBIX )KM3HEHHBIX CUTYyalMsIX;

MHTEpeca K TO3HAHUIO, UCCIIEI0BATEIbCKOM ACATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpepbIBHOMY OOpa30BaHMIO UM caMOOOpa3oBaHHIO, K
AKTUBHOMY IIOJIy4YCHHMIO HOBBIX 3HAaHUM I1I0 XUMHUM B COOTBETCTBUM C >KM3HCHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyJa B pa3lIWYHbIX chepax mnpodeccHOHATHHON
NEATEIbHOCTH.

METAIIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yabTaThl OCBOEHHMS MPOrpamMMbl IO XMMHHM Ha YPOBHE CPEIHEIrO
o0mero 00pa3oBaHus BKIFOYAIOT:

3HaYMMble JUIs1 (POPMHMPOBAHUS MHUPOBO33PEHUS OOYUAIOIIMXCS MEXAUCLHUILIMHAPHBIC
(MexnpeaMeTHbIE) OOLIEHAYYHbIE TOHATHUS, OTPAXKAIOIIUE 11eJOCTHOCTh HAyYHOU KapTUHBI MUpPa
U crienn(uKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHHUE, MPOLECC, CUCTeMa, Hay4yHbIH (DaKT, MPUHIIMII, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHsl, UCCIIeZIOBaHNUE, HAOII0I€HUE, U3MEPEHUE, IKCIIEPUMEHT U IpYTHe);

yHHUBEpCaJbHblE ~ yueOHble  JeHCTBHS  (MIO3HABaTeJIbHbIE,  KOMMYHHMKATHBHBIE,
perynsaTuBHbIE), oOecreunBaomme (GopMupoBaHue (YHKIMOHAIBHOM TI'PaMOTHOCTH H
COLIMAJIbHOW KOMITETEHIIMH 00YyYaroInXCs;

CHOCOOHOCTh  OOYYarOLIMXCA  MCIOJIb30BaTh ~ OCBOEHHBIE  MEXKIMCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHMS W YHUBEpCaJbHble y4yeOHble ACHUCTBUS B IO3HABATENbHON U
COLIMAJIBHON ITPAKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCAIbHBIMU Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JI€HCTBUAMMU.

Ilo3HaBaTebHBbIE YHHBeEPCATbHbIE YUeOHbIE el CTBHUS

1) 6a3oBble JIOTHYECKHUE 1eHCTBUA:

CaMOCTOSITENIEHO (OPMYJIHPOBATh M aKTyaJIM3UPOBATh MpPOOJEMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpEeCNATh LENH NeATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHUTD PE3YyJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIpU OCBOCHHUH 3HaHUU HpI/IéMI)I JIOTUYCCKOI'O MBIIIJICHUA: BBIACIIATH
XapakTepHbIe TMPHU3HAKK TIOHATHH W yCTAHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHHUS OT/IEIbHBIX (PAKTOB U SBICHUI;

BBI6I/IpaTB OCHOBAHUA U KPUTCPUU IAJIA KHaCCI/Iq)I/IKaHI/II/I BCIICCTB 1 XUMHWYCCKUX peaKL{Hﬁ;

YCTaHaBJIMBAThL MPUYNHHO-CIICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUAMU,

CTPOHUTBH JIOTUYECKHE pACCYXJCHUS (MHAYKTUBHBIC, JCIyKTHBHBIC, IO aAHAJIOTHUH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHHSX, (OPMYITUPOBATH
BbIBOJbI U 3aKJIFOUYCHUA,

IMPUMCHATH B IPOLUECCEC IMO3HAHUA HUCIIOJB3YEMBIC B XUMUHU CHMBOJIMYCCKUC (3HaKOBI)IC)
MOJIEIH, IPE0OPA30BBIBATH MOJICIBHBIEC MPEICTABICHUS — XHMUYECKUH 3HAK (CHMBOJ) AJIEMEHTA,



XUMu4eckass ¢GopMmysa, ypaBHEHHE XHMHYECKOM peakuud — TpU pPElICHUH Y4eOHBIX
MIO3HABATEJIbHBIX U NMPAKTUYECKUX 3aJad, IPUMEHATHh Ha3BaHHbIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEIIECTB U XMMHUYECKUX PEaKIINM.

2) 0a30BbIe UCCIeA0BaATENbCKUE IeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJI0B HAYy4YHOI'O TIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKIUI;

dbopMynHpoBaTh IENM M 3aJa4d  HCCJIEIOBAHUSA, HCIIOIB30BaTh ITOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJIHPOBAHHBIE BOIIPOCHI B Kaue€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 MIPOBEPKE NMPABHIILHOCTH BBICKA3bIBAEMBIX CYXKIEHHIA;

BJIAaJIETh HAaBBIKAMH CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHMS YUYEHHUYECKHX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEEHO
MIPOTHO3UPOBATh €ro pe3ysbTar, (opMyJIupoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEJOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOAETAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOW HCCIIENOBATENIbCKOM M MPOEKTHOM JesTEeIbHOCTH,
IPOSIBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY IIOMCKY METOAOB pEILeHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOAO0B ITO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCS B PpA3IMYHBIX HCTOYHUKAX WHPopManuu (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOIO COJAEp)KaHMs, CIpaBOYHble mocobus, pecypcbl HMHTepHera),
aHaJIM3UpoOBaTh MH(OpPMALMIO DPA3JIMYHBIX BHUJOB MU (OPM MpEACTaBIECHUs, KPUTHYECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(dbopMyIHpOBaTh 3aMpoChl M NPUMEHATH pPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
uHpopMalu, HE0OX0IUMOI JJIs1 BBITIOJIHEHUSI yUEOHBIX 3a/1a4 ONpeIeEHHOIO TUIIA;

npuoOperaTh OMNBIT UCHOJIB30BAHUSA MH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIMH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMANbHYIO (OpPMY HpecTaBiIeHUs WHPOpMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbI, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIH S3bIK B KadyecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOH
uHpOpMaLuel: MPUMEHATh MEXIpeIMeTHble ((pU3NUecKue M MaTeMaTHYeCKHe) 3HAaKu U
CHUMBOJIBI, (hopMyIibl, aOOpeBUaTYpbl, HOMEHKIIATYPY;

HCITIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATIAJHOCTH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBHUA:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY O0CYKIAeMON TEMBI B XOC TUAIOTA U/WIH TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.TII/IpOBaTI) CBOH Hpe)IJ'IO)KeHI/IH OTHOCHUTCJIBbHO BBITIOJIHCHU A
MPEI0KEHHOM 3a/1auu;

BBICTYNATh C MpPE3EHTAlUUeN pe3yJbTaTOB MO3HABATEIbHOM AEATEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIIIOJIHEHUH XUMHUYECKOTO
SKCTIEPUMEHTA, TPAKTUYECKONH pabOTHI IO HCCIEJOBAHUIO CBOMCTB HM3yYaeMbIX BEIECTB,
peanuzanuu y4eOHOro MpOeKTa, M (OPMYJIUPOBATH BHIBOJBI MO pe3yJibTaTaM MNPOBEAEHHBIX
UCCJICIOBAHMM IMTyTEM COTTIACOBAHMS MO3ULIUI B X0€ 00CYkKICHUS U OOMEHAa MHEHHUSIMH.



PerHﬂTI/IBHLIe YHUBEpPCAJIbHBIC yqeﬁm)le JelCcTBHUA:

CaMOCTOSATENIBHO IUIAHUPOBATh M OCYIIECTBIIATH CBOIO IO3HABATENIBHYIO JAEATEIbHOCTb,
ompenenss e€ eI M 3aJaud, KOHTPOJIMPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeiaraéMplii aIrOpuT™M JEUCTBUN NPU BBINOJIHEHUM YYE€OHBIX M HCCIIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee Ap(HEeKTUBHBIN CIIOCOO UX PEIIeHUs C YyYETOM IMOJyYEeHHs] HOBBIX 3HAHUHN O
BEIIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYLIECTBIISATH CAMOKOHTPOJIb JI€ATEIBHOCTH HA OCHOBE CaMOAaHaIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJIbTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPaMMbI MO XMMHUU Ha yriayOJaEHHOM ypoBHE Ha
YPOBHE CpeIHEero oOuero o0pa3oBaHMs BKIIOYAIOT cleU(pHUUecKue A y4eOHOro mpeamera
«X¥UMHMS» HaydHbIE 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUN 110 OCBOEHHIO, MHTEPIPETALUU U
peoOpa3oBaHUIO0 3HAHUM, BUJbI JEATEIBHOCTH 10 MOJYyYEHHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HAHUNA B Pa3iMuYHBIX Y4YEOHBIX CHUTyalMsX, a TAaKKe€ B PEAIbHBIX >KU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C XUMHUEH. B mporpamme mo XMMHM HpPEeAMETHBIE PE3YyJbTaThl MPEACTABICHBI MO
rojaM U3y4eHusl.

10 KJIACC

[IpenMeTHbIe pe3ybTaThl OCBOCHUS Kypca «OpraHudeckasi XuMus OTpaxaroT:

c(OpPMUPOBAHHOCTh TMPEACTABICHUI: O MECTe M 3HAYCHHH OPraHMYECKOH XUMHH B
CHUCTEME €CTECTBEHHBIX HayK U €€ POJId B 0OCCIICYCHUH YCTOMUUBOTO PA3BUTHI YEIOBEUECTBA B
pelieHuu MmpooJIeM IKOJIOTHYECKOM, YHEPreTUYECKOW M THUIIEBON O€30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUM HOBBIX MaTEpPHalOB, HOBBIX MCTOYHHUKOB HHEPrUHM, B OOECIEUYECHUU
paIMoOHAIBFHOTO MPHUPOIOTIONB30BaHUS, B (DOPMHUPOBAHUH MHUPOBO33PEHUSI M OOIIEH KYIbTYpHI
YeJIOBEKa, a TaKK€ OHKOJOTMYECKM OOOCHOBAHHOTO OTHOULIEHMSI K CBOEMY 3/I0pOBBIO U
MPUPOIHOM Cpee;

BJIQJICHUE CHUCTEMOW XUMHYECKHX 3HAaHMH, KOTOpas BKIIOYAET: OCHOBOIOJArarollue
MOHATUA — XUMHUYECKHH DJIEMEHT, aToM, SAPO M JIIEKTPOHHas 00oJouyka aroma, s-, p-, d-
ATOMHBIC OpOUTANIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHSI aTOMa, THOPHUIU3AlUsS aTOMHBIX
opbuTaned, MOH, MOJIEKyJa, BaJ€HTHOCTb, AJIEKTPOOTPHUIATEIbHOCTb, CTENEHb OKHCIICHUS,
XUMHYECKasl CBSI3b, MOIIb, MOJIIpHAasT Macca, MOJISIPHBIM OO0BEM, YTIEPOAHBIN CKeJeT,
(yHKIIMOHANBHAS TPYIIA, paguKal, CTPYKTypHbIe (GopMylbl (pa3BEPHYTHIC, COKpaIIEHHBIC,
CKEJIETHBIE), U30MEpHUsl CTPYKTypHass U NPOCTPAHCTBEHHas (T€OMETpUYecKas, OINTHYEecKas),
M30MEpbl, FOMOJIOTMYECKUN psZl, TOMOJIOTH, YIJIEBOJAOPOIbI, KHCIOPOA- U a30TCoAepikKallue
OpraHMYECKHUE COCTUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHBIC
COCIMHEHUS; TEOPUH, 3aKOHBI (nmepuoguueckuid 3akoH . M. MenneneeBa, Teopusi CTpOEHUS
opranumyeckux BemiectB A. M. bByrtnepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHHS H TPEBPAIICHUS DSHEPTUM TPH XUMHYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAllUe B OCHOBE IMOHHUMAaHUS
OPUYMHHOCTHY U CHUCTEMHOCTH XUMHUYECKUX SIBIICHUW; TMPEJACTABICHUS O MeEXaHU3Max
XUMUYECKUX PEAKIUH, TEPMOJMHAMUYECKMX W KHUHETHMUYECKHMX 3aKOHOMEPHOCTAX  MX
MPOTEKaHUsI, 0 B3aUMHOM BIIMSHHHM aTOMOB M TPYII aTOMOB B MOJIeKyJiaX (MHAYKTHUBHBIN U
Me3oMepHbIi 3¢ dexTr, opueHTanThl | 1 Il poxa); ¢akronornyeckue CBeJICHHS O CBOMCTBAX,



COCTaBe, MOJYyYeHUH U 0€30MaCHOM MCIOIb30BAHNHU BAKHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHUYECKON [eATENbHOCTH YEJIOBEKa, OOIIMX HAy4YHbIX MPUHIUIAX XHUMHUYECKOTO
MIPOM3BOJICTBA (Ha MpUMeEpe MPOU3BOACTBA METAHOJIa, IEPEPA0OTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHUN: BBISBIIATh XapaKTepHbIE MPU3HAKY MOHATUH, yCTaHABINBATh
UX B3aUMOCBSI3b, UCI0JIb30BaTh COOTBETCTBYIOIINE TIOHATHS ITPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHEHUN;

c(OpMHUPOBAHHOCTh YMEHUH:

MCIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJIMKY JUISl COCTABJICHHS MOJIEKYJIAPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYJI OPraHMYECKUX BEIECTB;

COCTaBIISITh YPaBHEHUS XWMHUYECKUX peaKkUMd U pacKpelBaTb WX  CYLIHOCTH!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUIl MOCPEICTBOM COCTABJIEHUS  3JIEKTPOHHOTO
OanmaHca 3THX peaklUuid, peakuuil HOHHOro oOMeHa MyTEM COCTaBICHMS MX IOJHBIX U
COKpAILEHHBIX MOHHBIX YPaBHEHMUI;

M3rOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB JUId WJUIIOCTpAlUM  MX
XUMHYECKOT'0 U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(OPMHPOBAHHOCTb YMEHUI: YCTaHABIMBATh IPUHAAJIC)KHOCTh U3yUEHHBIX OPIraHNYECKUX
BEIIIECTB 10 MX COCTaBY M CTPOEHUIO K ONpPEeNEHHOMY KJIACCY/TpyMIe COeIMHEHUH, aBaTh UM
Ha3BaHUA 1o cucremarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBHAJIbHbIE Ha3BaHUS
JUISL  OTJAETbHBIX TPEJCTaBUTENECH OpPraHUYECKUX BeIleCcTB (PTUJICH, aleTWIEeH, TOJIYyol,
[JIMLEPUH, STWIECHIJHUKONIb, (QeHos, (opMalbleruj, aueTaabAeru], aleToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBAas, OJIEMHOBAs, INaJbMUTHHOBAs KHCIOTHI, IJIMIIMH,
aJIaHUH, MAJIbTO3a, (PYKTO3a, AHWIINH, TUBUHUI, U30TIPEH, XJIOPOIIPEH, CTUPOJ U APYTHUE);

c(OpPMUPOBAHHOCTh YMEHHMsI OINpPEAENATh BHJ XUMUYECKOW CBSI3M B OPraHMYECKHX
COEJMHEHUSX (KOBAJICHTHAs M HOHHAS CBSI3b, G- U TM-CBSI3b, BOJAOPO/IHAS CBS3b);

c(OPMHUPOBAHHOCTh YMEHHUS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOEHHUS OPraHUYECKHUX
BemectB A. M. byTtiepoBa st 00BbsSICHEHUST 3aBUCMMOCTH CBOWCTB BEIIIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTb COCTaB, CTPOEHHUE, (U3MUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MPEICTABUTENEN Pa3INYHbIX KJIACCOB OPIraHUYECKUX BEILIECTB!
aJIKaHOB, LUKJIOAJIKAHOB, AJKEHOB, AJKaJMEHOB, AJKHMHOB, apOMaTHYECKUX YIJIEBOJIOPOAOB,
CIHUPTOB, AIBJETUAOB, KETOHOB, KAPOOHOBBIX KHCJOT, MPOCTBIX M CIOXKHBIX 3(QUPOB, KUPOB,
HUTPOCOETUHEHUH 1 aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YTI€BOAOB (MOHO-, TU- U TOJIUCAXAPUIOB),
WUIIOCTPUPOBaTh T'€HETHYECKYI0 CBSI3b MEXKIY HHMMHM YPaBHEHUSIMU COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKIUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OpMUPOBAHHOCTh YMEHHS TOATBEPXKAATh Ha KOHKPETHBIX IIpPUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIOCOOHOCTU OPraHMYECKUX COEAMHEHHM OT KPAaTHOCTU M THIA
KOBAJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIaXx;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEpU30BaThb HCTOYHHUKH YTIIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOAHBINA Ta3, Yroyb), CIOCOOBI €ro MepepaboTKH M IMPAKTHYECKOE MpPUMEHEHHE
MPOIyKTOB MEepepabOTKH;

c(OPMHUPOBAHHOCTh BJAJEHUS CHCTEMOH 3HAaHUM O €eCTECTBEHHO-HAYYHBIX METOAAX
MO3HAHUS — HAOJIOJAEHUHU, H3MEPEHHH, MOJCIMPOBAHUH, OSKCIIEPUMEHTE (peaJlbHOM H
MBICJIEHHOM) M YMEHUS IPUMEHSATh 3TH 3HAHUS,

C(OPMHPOBAHHOCTb ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpalMd  MBICIUTEIbHON
NeSTeIbHOCTH — aHaJlW3 U CHHTE3, CPaBHEHHE, O0OOILEHHE, CUCTEMaTH3alluio, BbISBIICHHE
IIPUYHUHHO-CJIEICTBEHHBIX CBSA3EM — /111 U3yUEHUs CBOMCTB BEILIECTB M XUMUYECKUX PEAKIUI;



c(OPMHPOBAHHOCTh YMEHUI: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUHN C TIOHATUAMU U
NpPEACTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TPEAMETOB st Oojiee OCO3HAHHOTO
MMOHUMAaHMSI CYIIHOCTH MaTepHabHOTO €IUHCTBAa MHpA, UCIIOJIB30BAaTh CUCTEMHBIE 3HAHUS IO
OpraHMYECKON XUMUU AJisi OOBSICHEHUS! M MPOTHO3UPOBAHUS SBICHHM, UMEIOIUX €CTECTBEHHO-
Hay4YHYIO IPUPOLY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOIUTH PACUYETHl IO XHUMHUYECKUM (opmynam u
YpaBHEHUAM XHMHUYECKUX PEaKIMH C UCHOJIb30BaHUEM (DU3MUECKUX BEIUYMH (Macca, 00BbEM
ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
pacuéThl M0 HaXOXKICHHUIO XUMHUYECKOH (hOpMyJIbl BELIECTBA IO W3BECTHBIM MACCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CTOPaHUs, INIOTHOCTH ra3000pa3HBIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C MO3ULIUN
9KOJIOTHYECKON O€30MacHOCTH MOCIEACTBUS OBITOBOM U IMPOU3BOJCTBEHHOW JAEATEIHbHOCTU
YeJI0BEKa, CBA3aHHOM C mepepabOTKO BEIIEeCTB, HCIHOJb30BATH IOJNyYEHHBIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSTENBHO IUIAHUPOBATh U MPOBOJUTH XMUMHYECKUN
9KCIIEPUMEHT (MOJyuYeHUe U U3yUYeHUEe CBOMCTB OPraHU4YEeCKIX BEIIECTB, KAUECTBEHHbIE pEeaKluu
YIJIEBOAOPOAOB Pa3IMYHBIX KJIACCOB M KHUCIOPOACOJAEPKAIMX OpPraHMYECKUX BELIECTB,
pelIeHHe OHKCIEPUMEHTAJIbHBIX 33Jad 110 pPAaclO3HABAHMIO OPraHUYEeCKUX BEILIECTB) C
coOnrofieHMeM TMpaBWwil 0e30mMacHOro oOpalleHuss C  BellecTBaMU U JJaOOpaTOpPHBIM
o0opyznoBaHueM, (QOpMyIUPOBaTh IENb HCCIENOBaHUS, MPEACTABIATh B pa3ludyHON ¢dopme
pe3yJIbTaThl IKCIIEPUMEHTA, aHAJIN3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(OpPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh MpaBWila 3KOJOTUYECKU 11€JIeCO00pa3HOro MOBEAEHUS B OBITY M TPYIOBOMH
JEATEIbHOCTH B LEJSAX COXPAHEHUS CBOETO 3[0POBbs, OKPYXKAIOIIEH NPUPOIHOM Cpelbl U
JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O AECMCTBHS HA JKUBBIE OPraHU3MBbI ONPEEIEHHBIX
OpraHNMYEeCKHX BEIIECTB, MOHUMAas cMbIci noka3areis [1/1K;

aHAIM3UPOBATh  1€1€CO00pPa3HOCTh  NPUMEHEHUS  OpraHMYeCcKUX  BEIIECTB B
MPOMBIIIIEHHOCTH U B OBITY C TOUKH 3PEHHUsI COOTHOIIIEHUS PUCK-TIOJIB3a;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MOWCK XUMHYECKOU
UHPOPMALIMU B Pa3IMYHBIX HUCTOYHWKAX (HaydHas W y4eOHO-HAaydHas JHUTEpaTypa, CpeicTBa
mMaccoBoi uHGpopmanuu, VHTepHET W [Apyrue), KPUTHUYECKH aHaJIM3UPOBATh XUMHUYECKYIO
uHbopMaInio, epepadaTriBaTh €€ W UCMOJIB30BaTh B COOTBETCTBHU C MOCTaBICHHON yueOHOMU
3a1a4eil.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmas u HeopraHuyeckas XUMHs)
OTPaXKakoT:

c(OPMHPOBAHHOCTH MPEACTABICHHUIA: O MATEPHATILHOM €JMHCTBE MUPA, 3aKOHOMEPHOCTAX
Y TI03HaBa€MOCTHU SIBJICHUI MPUPOJbI, O MECTE€ W 3HAYECHUM XUMHUHU B CUCTEME E€CTECTBEHHBIX
HayK M e€ posii B 00€CleYeHUH YCTOWYUBOTO Pa3BUTH, B PEHICHUH NMPOOJIEM 3KOJOTUUYECKOM,
SHEPreTUYeCKOM U THUIIEeBONM OE30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3JAHMM HOBBIX
MaTepualioB,  HOBBIX  HCTOYHHUKOB  DSHEPruM, B  OOECIEYCHHWH  PAIOHAIBHOTO
PUPOAONOIH30BAHNUS, B POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYJIbTYpPhI YEIIOBEKA, a TAKXKE
9KOJIOTMYECKU 000CHOBAHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpesie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJAraroninue
MOHATUS — XUMUYECKHUNA AIIEMEHT, aTOM, ]P0 aToMa, U30TOIbI, 3JEKTPOHHAsT 000J0YKa aroma,



s-, p-, d-aToMHBIE OpOWTANM, OCHOBHOE M BO30YXIEHHOE COCTOSHUS aToOMa, THOpUAM3AIMS
aTOMHBIX OpOWTajneil, MOH, MOJEKyJa, BaJEHTHOCTb, AJIEKTPOOTPUIATEIbHOCTb, CTEIEHb
OKHUCJIGHUS, XHMHUYecKas CBs3b (KOBaJC€HTHas, WOHHAs, MeTa/lInyecKkasi, BOJOPOAHAs),
KpUCTAJUIMUECKasl PEeIIETKAa, XUMHUYECKas PEaklUs, PacTBOP, AJIEKTPOIUTHI, HEIIEKTPOJIUTHI,
3JEKTPOJIUTUYECKAS] ~ JUCCOIMAIMs, CTENEeHb JUCCOIMAIlMM, BOJOPOJHBIM  MOKa3aTellb,
OKHCIIUTEIh, BOCCTAHOBUTEID, TETUIOBOW YPPEKT XMMUIECKON PEaKIIH, CKOPOCTh XUMHUYECKOU
peakuuy, XUMHYECKOE paBHOBECHE; TEOPUHM M 3aKOHbI (TEOpHsS AJIEKTPOIUTUYECKOM
aucconuanuu, nepuogudecknid 3akoH J[.M. MenneneeBa, 3aKOH COXpaHEHHsI MACChl BEILECTB,
3aKOH COXPaHEHUsl U MPEBPAILLEHUS SHEPTUM MPU XUMHUYECKUX PEAKIMUAX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3bIK XMMUH,
MHPOBO33PEHYECKUE 3HAHUS, Jie)Kalllie B OCHOBE MOHUMAHUS MPUYMHHOCTH M CHCTEMHOCTHU
XUMUYECKHUX SIBJICHUM; COBPEMEHHBIE IPEJCTABICHUS O CTPOCHHUM BEIIECTBA HAa ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HaJMOJICKYJISIPHOM YPOBHSX; MPEIACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEAKIUH, TEPMOJMHAMUYECKMX W KHUHETHMUYECKUX 3aKOHOMEPHOCTAX MX
OpOTEKaHus, O XHMMHYECKOM pPAaBHOBECHH, pacTBOpaXx M  JUCIEPCHBIX  CHCTEMaXx;
(hakTONOrMUECKUe CBEJIEHUSI O CBOMCTBAX, COCTaBe, MOJYYEHUU U O€30MacHOM HCIOJIb30BaHUU
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY M MPAKTHUECKON JAEATETbHOCTH YelIOBEKa,
O0IIMX HAYYHBIX MPUHIUIIAX XUMUIECKOTO ITPOU3BOJICTBA;

c(hOopMUPOBAHHOCTHh YMEHHII: BBISBIIATH XapaKTEPHbBIE MPU3HAKN TMOHATHM, YCTAaHABIIUBATh
UX B3aUMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHATUS MPU ONMHUCAHMM HEOPTraHUYECKHUX
BEILECTB U UX MPEBPALLCHUI;

c(OpPMUPOBAHHOCTh YMEHHS HCIIOJIb30BATh XMMHUYECKYIO CHMBOJUKY JUIsI COCTABIICHUS
(¢opMyn1 BeUIECTB M ypaBHEHUN XHMHUYECKUX pEaKUuid, CHUCTEMaTHYECKYI0 HOMEHKIATYpy
(IUPAC) u TpuBHanbHbIC Ha3BaHMS OT/EIBHBIX BEIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS ONPEENSITh BAIGHTHOCTh U CTENEHb OKUCIICHUS XUMHYECKHIX
3JIEMEHTOB B COEAMHEHUSX, BHUJI XMUMHUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAs, METAJIMYEeCKas,
BOJIOPOJHAs), TUI KPUCTANINYECKON PEIIETKY KOHKPETHOTO BEIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBACHATH 3aBUCHMOCTH CBOMCTB BEIIECTB OT BHJA
XUMHUYECKON CBSI3M U TUNA KPUCTAJUIMYECKOW PEMIETKH, OOMEHHBIM M JOHOPHO-aKIENTOPHBIN
MeXaHU3Mbl 00pa30BaHMsI KOBAJIEHTHON CBSI3H;

c(OpMUPOBAHHOCTh YMEHMH: KIaCCU(PHUIMPOBATh: HEOPraHMYECKHE BEIIeCTBA IO HX
COCTaBy, XMMHMYECKHE PEaKLUUU IO PA3NUYHBIM MpPU3HAKaM (YUCIY U COCTaBy pearupyroniux
BEIIECTB, TEIJIOBOMY J(PQEeKTy peakinu, W3MEHEHHUIO CTEleHEH OKHUCICHUS DJIEMEHTOB,
00paTHMOCTH, YYacCTHIO KaTalu3aTopa W JIPYTHE); CaMOCTOATEIHHO BBHIOMPATh OCHOBAaHUS W
KPUTEPUU JJIS KIIACCU(PUKAIINN U3y9IaeMbIX BEIICCTB H XUMHYCCKHUX PEaKIIHiA;

c(OpMUPOBAHHOCTh YMEHHUSI PACKpbIBaTh CMBICH Mepuogudeckoro 3akona JI. U.
MenzgeneeBa U JIEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOLIYIO, OOBSCHUTENBHYIO U
MIPOTHOCTUYECKYIO (DYHKIINY;

c(OpMUPOBAHHOCTh YMEHMI: XapaKTepU30BaTh IEKTPOHHOE CTPOEHUE aTOMOB M MOHOB
XMMHYECKUX DJIEMEHTOB MepBOro—4eTBéproro mnepuoaoB Ilepuommueckoit cucremsr JI.M.
MeneneeBa, UCHOJIb3Ysl MOHATUS «IHEPrETUYECKHE YPOBHU», «IHEPreTUUYECKUE MOTYPOBHUY,
«s-, p-, d-aromHBIE OpOMTaNW», «OCHOBHOE M BO30YXIEHHOE HHEPreTHUECKUE COCTOSHUS
aToMa»; OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHYECKHX D3JIEMEHTOB M HX
COeMHEHM 1o nepuogaM u rpynmnam [lepuoanueckoit cucremsl . 1. MeHnneneeBa, BaIEeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX DJIEKTPOHHBIX 000JIOUEK;



c(OPMUPOBAHHOCTh YMEHHUMN: XapaKTepU30BaTh (OMUCHIBATh) OOIIME XHUMHUYECKUE
CBOICTBA BELIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYLIECTBOBAHUE T'€HETUYECKOM CBS3HU
MEX1y HEOPraHMYECKUMH BENIECTBAMU C MOMOIIBI0 YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX
peaKIuii;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTh: OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKkIfil MOCPECTBOM COCTABJICHUS JEKTPOHHOTO OanaHca 3TUX peaklMid; peakiuii HOHHOTO
oOMeHa MyTEM COCTaBIICHUS WX TOJHBIX M COKPAIIEHHBIX HOHHBIX YpaBHEHUH; pPEaKIUi
TUAPONIN3a; PEaKIil KOMILIEeKCooOpa3oBaHusa (Ha MpUMeEpe THIPOKCOKOMIUIEKCOB ILIMHKA W
ATIOMUHHUS);

c()OPMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ Yy4€TOM HMX DHHEPreTUYECKUX XapaKTEPUCTHK, XaAPAKTEP HM3MEHEHUS CKOPOCTH
XMMHUYECKON PEeakiMu B 3aBUCUMOCTU OT Pa3IMUYHBIX (PAKTOPOB, a TaKkKe XapaKTep CMEILEHUs
XMMHYECKOTO PABHOBECHUS IO BIUSHUEM BHEIIHUX Bo3aelcTBuil (mpuuiun Jle [latense);

c(OpPMUPOBAHHOCTh YMEHUS XapPAKTEPU30BaTh XUMHUECKUE PEAKIINH, JISKAIINE B OCHOBE
MPOMBIIIUICHHOTO TOJTYYEHUs CEpPHOM KHUCIIOThI, aMMHaKa, OOI[Me HAay4YHbIC MPUHIIUITHI
XUMHYECKHX MPOU3BOJCTB; II€IeCOO00Pa3HOCTh NPUMEHEHHUSI HEOPraHMYECKUX BEIIEeCTB B
MPOMBIIIICHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOILIIEHUS PUCK-TI0JIB3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUSI CUCTEMOM 3HAHUI O METO/IaX HAYYHOTO MO3HAHUS SIBJICHUN
OpUPOAL — HAONIOACHUE, W3MEpPEHHE, MOJCIUPOBAHUE, OJKCIIEPUMEHT (peallbHBId U
MBICIICHHBIN), UCIOJB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTh ATH 3HAHUS MpU
9KCIIEPUMEHTAILHOM UCCIICJJOBAHUHM BEHIECTB W ISl OOBSCHEHUS XUMHUYECKUX SIBJICHHIA,
MMEIOLIMX MECTO B MPUPOJE, TPAKTUUECKON JEATEIIbHOCTH YEJIOBEKA U B IOBCEITHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUS BBISIBIISTH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C TIOHATHUSIMU U
NPEJCTaBICHUSMH JPYIHMX €CTECTBEHHO-HAYYHBIX IMpEAMETOB Jjsi 0ojee OCO3HAHHOTO
MOHUMAaHUs MaTepUaIbHOrO €IMHCTBA MUDA;

c(hOpPMUPOBAHHOCTh YMEHUS TPOBOJUTH PACUETHI: C UCTIOIH30BAHUEM TMOHSATHH «MaccoBast
JI0JIs1 BEIIECTBA B PacTBOPE» U «MOJISIpHAsl KOHIIEHTpAIMs»; MacChl BELECTBA WM 00bEMa rasa
M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM 00BEMY OJTHOTO U3 YUaCTBYIOLIUX B pEaKLUU
BEIIECTB; TEIUIOBOTO 3(pdekTa peakinu; 3HaUeHUsT BOJIOPOAHOTO MOKa3aTels paCTBOPOB KUCIOT
U TIeNoYel C M3BECTHOW CTEMEHBI0 UCCOIMANNU; MAacChl (00BEMA, KOJIMYECTBA BEIIECTBA)
MPOAYKTa PEAKIUHU, €CJIU OJJHO M3 MCXOJHBIX BEIIECTB JIAaHO B BUJIE PACTBOpPA C OMPEACIIEHHOMN
MacCOBOHM J10JIel pacTBOPEHHOTO BEIIECTBA WM JAaHO B HW30BITKE (MMEET MPUMECH); IOJH
BBIX0/Ia MTPOJYKTa peaKkiuu; 00BEMHBIX OTHOLIIEHU ra30B;

c(hOpPMUPOBAHHOCTh YMEHHUI: CaMOCTOSITEIPHO TUIAHUPOBATh M MPOBOJIUTH XHUMHUYECKUN
SKCTIIEPUMEHT (TIPOBEICHUE PEAKIIMA HOHHOTO OOMEHA, TOJITBEPKICHUE KaUYeCTBEHHOTO COCTaBa
HEOPraHWYECKHUX BEIIECTB, ONPEAEICHNUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIbIO UHAUKATOPOB,
U3y4YEeHHE BIUSHUS Pa3IMYHBIX (AaKTOPOB Ha CKOPOCTh XHMHUYECKON pEaKIMH, pEIIeHue
IKCIIEPUMEHTANBHBIX 33734y Mo TemMaMm «Mertamibey u «Hemeramns»y) ¢ coONMOAeHHEM TPaBHIT
0e3omacHOTro OOpaIIeHHs C BEIECTBAMU M JTAOOPAaTOPHBIM 000pyI0BaHUEM, (HOPMYITHPOBATH
LeNlb HWCCIENOBaHUsS, TMPEACTaBIATh B pPAa3NIUYHOW (opMe pe3yabTaThl HAKCIEPUMEHTA,
aQHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUH: COONIOAATH MPaBUIA MOJb30BAHUS XUMUYECKOU MOCYIOU U
nabopatopHbIM 000pyaOBaHHEM, OOpaIlleH!s ¢ BEIIECTBAMU B COOTBETCTBHH C WHCTPYKIIUSIMU
[0 BBINOJIHEHUIO J1A0OPATOPHBIX XUMHYECKHX OIBITOB, HKOJOIMYECKH 1IeJIeCO00pa3HOTo
NOBE/CHUs B OBITY M TPYAOBOM [EATEIHHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBS,
OKpYXKaroIlllell NPUPOJHOW Cpeabl M JOCTHXKEHUA €€ yCTOMYMBOIO PpPAa3BUTHUSA, OCO3HABATh



OMacHOCTb TOKCHYECKOTO JEHCTBHSI HA KUBbIE OPraHW3Mbl OINPEACIEHHBIX HEOPTaHUYECKHUX
BEILIECTB, TOHMMAas cMbIca nokaszarens [TJIK;

c(hOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XHUMHYECKOM
uHbOpMallMU B PA3IUYHBIX HCTOYHUKAX (HayyHas M y4yeOHO-HaydHasl JHUTepaTypa, CpelacTBa
MaccoBoi uHGpopMmaiuu, WHTEpHET W JApyrue), KPUTHUYECKH aHATM3UPOBATh XUMHUYECKYIO
uHpOpMAITHIO, TTepepadaThiBaTh €€ W UCIOJIB30BaTh B COOTBETCTBHH C ITOCTABICHHON yueOHOU
3aJa4eil.
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Bcero

KoHTpoJbHbIe
padoThbI

IIpakTHyeckue
padoThI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer u 3HaueHue
OPraHNUYeCKOW XUMHH,
MIPEICTABICHHUE O
MHOT000pa31H OPraHuYeCKUX
COeIMHEHUN

DJEKTPOHHOE CTPOCHHE aToMa
yriepoia (OCHOBHOE U
BO30YXJIEHHOE COCTOSTHUS).
BasnieHTHBIE BO3MOXHOCTH
aToMa yriepoja

XuMHu4ecKasi CBSI3b B
OPraHUYECKHX COCTUHEHUSIX.
MexaHu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBSA3HU, CIIOCOOBI
paspbiBa CBA3EH

Teopus crpoeHus
OPraHUYEeCKUX COCTUHEHUN A.
M. Bytneposa

Bunas! uzomepun: CTpyKTypHas,
IPOCTPAaHCTBEHHAS.
OnekTpoHHbIE 3G (DHEKTH B




MOJIEKYJIaX OPTaHUIECKUX
COECIUHEHUN

IIpencraBnenue o
KJIacCU(UKALIUU U
CUCTEMaTHYeCcKas
Homenkiatypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccudukanus peakiuii B
OPraHU4YEeCKOW XUMHUHU

Cucremaruzanys U 00001eHne
3HAHUHU II0 TEME

AJIKaHBI: TOMOJIOTUYECKUH DS,
obmas popmyiia, HOMEHKIATypa
Y U30MEPHUS, HIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

10

d)mnqecm/le U XUMHUYCCKHUC
CBOMCTBA aJIKAaHOB

11

HaxosxneHnue ankaHoB B
npupoze. CriocoObl mosyueHus
Y IPUMEHEHUE AIKAaHOB

12

[{uknoankaHbl: 00IIas
dopmyna, HOMEHKIaTypa U
U30MEpPHUsL, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITIOCOOBI OJTyUEHUS U
IIpUMEHEHUE

13

Pemenue pacuérHpix 3a1a4 Ha




ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyJIBI OPraHMYECKOTO
BEIIECTBA [10 MAaCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOIAIIUX B
ero cocraB. CucremaTu3anus u
0000111eHIEe 3HAHMI 110 TeMe

14

AJIKEHBI: TOMOJIOTHYECKUH P,
obmas popmya,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MouiekyJ1. CTpyKTypHas ¥ 1ucC-
TpaHC-U30MEPUS ATKEHOB

15

dusnueckue U XUMUYECKHE
CBOMCTBA alKeHOB. [IpaBuio
MapkoBHUKOBA

16

CrniocoOsl nosty4eHus u
NpUMEHEHHE aJIKEHOB

17

[Ipaxtuyeckas padora Ne 1 mo
teme "llonydyenue stusieHa u
W3y4YEHHUE €ro CBOMUCTB"

18

Pemenue pacu€THbIX 3a1a4 Ha
OIIpEeIETICHUE MOJIEKYJIIPHON
(dbopMyIIbI OPraHUIECKOTO
BEILECTBA

19

AJTKa/IMCHBL: COMPSDKEHHBIE,
U30JIMPOBaHHEIC,
KyMYJIMPOBAaHHBIE.
Oco0eHHOCTH HIIEKTPOHHOTO
CTpPOCHHS




20

XUMHYECKHE CBOUCTBA
COMPSIKEHHBIX TNEHOB

21

CriocoObI osryueHust u
NPUMCHEHHE aJIKaJIMCHOB

22

AJIKUHBI: TOMOJIOTHYECKUH P,
oOmras ¢popmyna,
HOMEHKJIaTypa, 3JIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKY1, (PU3UYeCKHe CBOHCTBA

23

XUMHUYeCKHe CBOMCTBA aIKHHOB

24

KauecTBeHHbIE peakiuu Ha
TPOMHYIO CBSI3b

25

CriocoObl nosryueHust u
IMPUMCHCHUC AJIKUHOB

26

Pemenue 3amad: pacu€rsl 1o
YPaBHEHUIO XUMHUYECKON
peaxiuu

27

CucreMarusaius u 00001IeHne
3HAHUH 110 TEME

28

ApEeHbI: TOMOJIOTHYECKUH Psif,
oOmras ¢popmyia,
HOMEHKJIaTypa. DJIEKTPOHHOE U
POCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJ1 O€H30J1a B TOTYO0JIa, HX
bu3nYecKue CBOMCTBA

29

XUMHUYECKUE CBOMCTBA APEHOB:
PEAKLIHH 3aMEIICHUS

30

XUMHUYECKUE CBOWCTBA apEHOB:




peakuuy OpucoeaHEHU,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

31

OCO0EHHOCTH XUMHYECKAX
CBOMCTB CTHpPOJIA

32

Pemenue pacuéTHbIX 3a7a4 Ha
OTIpeJIeIeHUue MOJIEKYJIIPHOM
(bopMyIIBI OPraHMYECKOTO
BELIECTBA

33

CniocoObl ToTy4eHus 1
pPUMEHEHUE apEeHOB

34

I'eneTndeckas CBsI3b MEXKITY
Pa3IUYHBIMH KJIacCaMu
YTJIIEBOI0POOB

35

Pacuérsl o ypaBHeHUsIM
XUMHYECKHUX PEAKLUM.
Cucremarusanus 1 00001IcHIE
3HAHUH 110 TEME

36

IIpuponnsii ras. [lomyTHbie
HEe(TSHbIE Ta3bl

37

KaMmeHHBII yroyib 1 IPOyKThI
ero nepepaboTku

38

Hedtb 1 ciocobs! €
nepepadotku. [Ipumenenue
MPOIYKTOB TiepepaboTKku HEPTH

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIACCAMU
YIJIEBOAOPOIOB

40

FanoreHonpomBonHHe




YTJIIEBOAOPOAOB: 3JICKTPOHHOC
CTPOCHUC, pCAKIIUN 3aMCIICHUA
rajJorcHa

41

JeiicTBue 1ienoyuent Ha
raJOreHIPOU3BOIHbIC.
BzaumoneiicTBue
JTUTAIOTCHAIIKAHOB C MAarHUEM U
ITUHKOM

42

Cucremaru3zanus u 00001IeHne
3HaHUH 1O pasneny
"VYrneBomopozast"

43

KonTtponbHast pabora o teme
"VYrnesonopozas!"

44

[IpenenbHBIE OAHOATOMHBIE
CIIUPTHL: TOMOJIOTUYECKUH P,
oOmas popmyia, CTpoeHUE
MOJIEKYJI, U30MepHus,
HOMEHKJIaTypa, KJIacCU(PHUKAIINS,
¢du3ugeckre CBOMUCTBA

45

XUMHYECKHE CBOMCTBA
MPEAEIbHBIX OJTHOATOMHBIX
CIIUPTOB

46

CnocoObI ToTy4YeHus 1
NPUMEHEHHUE OJTHOATOMHBIX
CIHPTOB

47

[IpocTeie 3(hupsl: HOMEHKIIATYpa
Y U30MEepHsi, 0COOEHHOCTH
bu3NYECKUX U XUMHYECKUX
CBOWCTB




48

MHOroaroMHble CIUPTHI:
STWICHIIMKOJIb U INIMLEPUH, X
bu3nueckrue 1 XUMUYECKHUE
CBOMCTBA

49

CrniocoOsl nosty4eHus u
NPUMEHEHNE MHOTOAaTOMHBIX
CIIMPTOB

50

DeHOII: CTPOCHUE MOJIEKYJIBI,
¢u3ugeckue CBONCTBA.
ToxkcuyHOCTH PpeHOIa

51

XuMu4eckue cBoiicTBa (heHona

52

CrniocoOsl nosty4eHus u
npuMeHeHue (eHona

53

[IpakTuueckas padota Ne 2.
Pemienune sxcriepuMeHTaTBHBIX
3azna4 no teme "CrnupTsl U
denonpr"

54

Cucremarusanuys u 00001eHue
3HAHUH 110 TEME

55

AJBJICTH]TBI U KETOHBI:
JJIEKTPOHHOE CTPOCHUE
KapOOHHMIBHOM TPYIIIIHI;
TOMOJIOTHUECKHUE PSIbI, 00IIast
dbopmyna, nzomepus u
HOMEHKJIaTypa

56

ANbIeruasl U KETOHBI:
duznyecKkue CBOMCTBA; peaKuu
MPUCOETUHEHUS




57

Peaxkuuu oxkucneHus u
KaueCTBEHHBIC PEAKIIUU
AJIBJIETUI0B U KETOHOB

58

Crioco0bI mosryueHust
AJIbACTU 0B 1 KETOHOB

59

OnHOOCHOBHBIE TIPE/IEIBEHBIE
KapOOHOBBIE KUCIIOTHI,
0COOEHHOCTH CTPOSHHS UX
MOJIEKYT

60

W3omepust 1 HOMEHKIIATypa
KapOOHOBBIX KUCIIOT, UX
buznyeckue cBocTBa

61

XUMHYECKHE CBOMCTBA
MpeAeIbHBIX OJJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

62

Oco0OeHHOCTH CBOICTB
MYpPaBbUHOHN KHCIIOTBHI.
Mmuoroo6pasue kapOOHOBBIX
KHUCIIOT

63

OCOOEHHOCTH CBOMCTB:
HCHpeI[eJH)HLIX n
apoMaTHYECKHX KapOOHOBBIX,
TUKapOOHOBBIX,
TUAPOKCHUKAPOOHOBBIX KUCIIOT.
[IpeacTaBuTeIM BHICIIUX
KapOOHOBBIX KUCIIOT

64

[TonsiTHE O TPON3BOIHBIX
KapOOHOBBIX KUCIIOT




65

CrniocoOsl nosty4eHus u
pUMeHEeHNEe KapOOHOBBIX
KHCJIOT

66

CrnoxHuble 3(upsbr:
TOMOJIOTHUSCKHIA PsijI, oO1as
dbopmyna, u3oMepus 1
HOMEHKJIaTypa

67

duznueckue 1 XUMUYECKUE
cBoiicTBa 3¢hupoB

68

Pemenne pacu€THbIX 3a1a4: IO
YPAaBHEHUIO XUMUYECKON
pEeaKuuu, Ha ONPEIEIICHUE
MOJIEKYJISIPHOM (HhOPMYJIBI
OPraHU4eCcKOro BEUIECTBa

69

[TpakTuueckas pabora No 3.
Pemenue skcriepuMeHTANBHBIX
3aga4 no Teme "Kap6oHoBbIe
KucIoThl. CrioxHbIe 2QHUpHI"

70

XKupsl: ctpoenue, Gu3nUeCKue U
XMMHYECKUE CBOWCTBA
(ruaponus)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COJIeprKalIiX OCTaTKU
HENPEeEIbHBIX KUPHBIX KHCIIOT.
’Kupsl B npupoje

72

Mpb11a Kak COJIA BBICIIIAX
KapOOHOBBIX KHUCIIOT, UX
Moroniee aerictaue. Iloustue o
CHUHTETHUYECKUX MOOIINX




cpeactBax (CMC)

73

I'enetnueckas cBs3b
YTJIEBOAOPOIOB U
KHCJIOPOJICOIEPIKAIINX
OpPTaHMYECKUX BEIICCTB

74

Pacuérsl o ypaBHeHUsAM
XUMUYECKUX PEAKLUN

75

Cucremaruzamnys 1 00001eHne
3HAHHUU 110 TEME

76

OO01as xapakTepucTHKa
YIIIEBOAOB M KiIacCH(pHUKALIUs
yIJIEBOJIOB (MOHO-, - U
MOJINCAXaPHUIbI)

77

Monocaxapuabl: pu3nuecKue
CBOMCTBA U HaXOKJICHUE B
npupoje

78

IIprMeHeHne IIoKo3bl, €€
3HA4YCHUE B JKU3HEIAECATEIbHOCTH
opraHusma

79

Jucaxapunpl: caxaposa,
MaJbTO3a U JIAKTO34.
Haxoxnenue B mpupone u
MIPUMEHEHNE JUCaXapuJioB

80

[Tonucaxapuasl: CTpoCHUE
MaKpOMOJIEKYJI, (PU3UIECKUE U
XAMUYECKHE CBOMCTBA,
MIpUMEHEHNE

81

[TonsiTe 00 NCKYCCTBEHHBIX




BOJIOKHAX

82

Pemenue pacueTHbIx 3a1a4 Ha
ONpeAeIeHUE JOJIM BBIX0a
MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3MOKHOTO

83

Cucremaruzanusa U 0000IIeHne
3HAHUI IO pa3Jeny

84

KonTponbhas pabota no teme
"Kucnoponconepxanue
OpTraHUYEeCKHUE COCTMHEHUS"

85

AMuHBL: K1accudukarms,
CTPOCHHE MOJIEKYJ, 00IIast
dbopmyna, uzomepus,
HOMEHKJIaTypa U (pu3ndecKue
CBOMCTBa

86

XUMHUYECKUE CBOMCTBA
annpaTHIECKUX aMUHOB

87

AHWIMH: CTPOCHUE aHHUIINHA,
0COOEHHOCTU XUMHUYECKUX
CBOWMCTB aHWJIMHA

88

CrniocoOsl nosty4eHus u
MpUMEHEHHe anu(aTuIecKux
aMUHOB

89

AMUHOKHCIIOTBI: HOMEHKJIaTypa
1 u3oMepus, GU3NIECKre
cBoiicTBa. OTaeNbHbBIE
MPEACTABUTENH 0.-aMUHOKHUCIIOT

90

XUMHUYECKUE CBOUCTBA




AMHMHOKUCJIOT, UX
OHOJIOrMYEeCKOe 3HaUYECHUE
aMHHOKHKCIIOT. CHHTE3 H
TUIPOJIN3 TIEITHIOB

91

benku kak npupoHbIe
MOJIUMEPBI; CTPYKTYPhI OEJIKOB

92

XHUMHYECKHE CBOMCTBA OEIIKOB

93

A3oTcoaepkaliue
TeTEPOLUKITHUCCKUE
coenmuHeHUS. HyKkienHoOBBIC
KHCJIOTBI: COCTaB, CTPOCHUE U
Ouosorudeckas poib

94

[IpakTuueckas padota Ne 4.
Pemenue sxcriepuMeHTaIbHBIX
3a71a4 [0 TEME
"A3oTcoaepkaliue
OpraHUYecKHue coequHEeHus"

95

[IpakTuueckas padota Ne 5.
Pemenue sxcriepuMeHTATIbHBIX
3a1a4 1o teme ""Pacrio3znaBanue
OpraHUYECKUX COCTUHEHUM"

96

KonTponbhas pabota no teme
"A3zoTcoaepkalime
OpraHUYEeCKHE COCTUHEHUS"

97

OCHOBHBIE TTOHSITHS XUMHUHU
BBICOKOMOJIEKYJISIPHBIX
COCIUHEHUN U METOIBI UX
CHUHTE3a —IOJIMMEpU3alus U
MTOJIMKOHICHCAITHS




98

[Imactmaccel. YTunuzamnus u
nepepadoTKa MiIacTuKa

99

DnacToMepsl: HaTypaJlbHbIN
CHUHTETHYECKUE KayIyKH.
Pe3una

100

Bonoxkna: HaTypaJIbHbBIC,
HCKYCCTBCHHBIC,
CHHTCTHUYCCKHUC.

101

HOJ'II/IMCpBI CcrienuaJibHOIro
Ha3HA4YCHUA

102

O0001IeHNEe U CHCTEMATH3ALIH
W3YYCHHOTO MaTepHuaa 1o TeMe
"BricOKOMOJIEKYIIApHbIE
coequHeHus"

OBIIEE KOJIMYECTBO YACOB 110
[NPOT'PAMME

102




11 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHYecKue
padoTbI

Jlara
U3ydeHust

DJIEeKTPOHHbIE
uupposbie
oOpa3oBaTe/ibHbIE

pecypchl

Atom. CocTaB aTOMHBIX sIJIEP.
XUMHYeCKUH 31eMeHT. M130TOonbl

CTpoeHue eKTPOHHBIX 000I0YeK
aTOMOB, KBAHTOBBIE YK CIIa

Krnaccugukamms XuMruaecKux
3JIEMEHTOB (s-, p-, d-, f-371eMeHTHI)

Pacnpenenenue 371€KTPOHOB MO
ATOMHBIM OpOUTAIISAM

DJIEKTPOHHBIC KOH(PHUTYpaIHH
aTOMOB JJICMEHTOB B OCHOBHOM U
BO30YKIEHHOM COCTOSTHUH

DNeKTpOHHBIE KOH(UTYpaAITIN
HMOHOB. DJIEKTPOOTPUIIATEILHOCTD

[lepronnueckuii 3aKOH 1
[lepnonnueckas cucrema
XUMHUYECKHX djieMeHToB J[. 1.
MenneneeBa, CBSI3b C COBPEMEHHOM
TEOpHUEH CTPOEHHUSI aTOMOB

3aKOHOMEPHOCTH U3MEHEHMUS
CBOMCTB XMMHUYECKUX IJIEMEHTOB U
00pa3zyeMbIX UMH IIPOCTHIX U
CIJIOKHBIX BEIIECTB TI0 TPYyIIaM U




nepuoaam

Cucremarusanuys u 00001eHue
3HAHUH 110 TEME

10

Buner xXuMu4eckou CBSI3H.
MexaHu3Mbl 00pa3oBaHH
KOBAJIEHTHOM CBs13U. BogopoaHas
CBsI3b. MEXMOJIEKYISIPHBIE
B3aUMOICUCTBHS

11

BaneHTHOCTB 1 BaJieHTHBIE
BO3MOXHOCTH aTOMOB. CBsI3b
JJIEKTPOHHON CTPYKTYPBI MOJIEKYJI C
UX TEOMETPUUYECKUM CTPOEHUEM

12

[IpencraBieHust 0 KOMIUIEKCHBIX
COEIMHEHUSIX: COCTaB U
HOMEHKJIaTypa

13

BemecTBa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO cTpoeHus. Turbl
KPHUCTAJNINYECKUX PELIETOK U
CBOWCTBA BEILIECTB

14

IToustue o AUCHICPCHBIX CUCTCMAX.
[IpencraBnenne 0 KOIIOUAHBIX
pacTBopax

15

HctrHHBIE paCTBOPHI: HACHIILICHHBIE
Y HEHACBIILICHHBIE, PACTBOPUMOCTb.
Kpucramnorugparst

16

CniocoOsbI BhIpasKeHUS
KOHIIEHTPAIIUU PacTBOPOB

17

Pemenne 3a1a4d ¢ MCIOI530BaHIEM




MOHATUH ""MaccoBasi OIS
pacTBOpEHHOTO BelecTBa",
"MOJIIpHAasi KOHLIEHTparus"

18

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEIIECTB

19

Cucremaruzanusa U 0000IIeHne
3HAHUHU II0 TEME

20

KonTponbhas pabota no remam
"Ctpoenue aroma. [lepronuueckuii
3akoH u [lepuoanueckas cucrema
XUMHUUYECKUX 31eMeHToB /1. 1.
Menneneesa", "CrpoeHue BelecTna.
Mmuoroo6pasue BemiecTs"

21

Knaccudukanus XuMuyeckux
peakuii B HEOPraHUYECKOU U
OpraHUYECKOM XMMHUH. 3aKOH
COXpaHEHHUs MaCChl BEUIECTB; 3aKOH
COXpaHEHHUS U MpeBpaIeHus
SHEPTUHU MIPU XUMHUYECKUX PEAKITUIX

22

Tennobie 3 PEKTH XUMHUECKUX
peakuuii. TepmoxumMudeckue
ypaBHEHHS

23

Brruncnenus no ypaBHeHUsIM
XUMHUYECKHUX peaKIuii u
TEPMOXHUMHYECKUM YPaBHEHUSAM

24

CKopoCTh XMMHUECKOHN peaklnu, e€
3aBUCHUMOCTD OT PAa3JIUYHBIX
dakropoB. Katanus u karaan3aTopsl




25

['oMoreHHbIC U TETEPOTCHHBIC
peakiu

26

[IpaxTuyeckas padora Ne 1 o reme
"BausiHre pa3IMuHBIX (PAKTOPOB HA
CKOPOCTh XUMUYECKOH peakuuun"

27

OO0patumsble U HeOOpaTUMBbIE
peakuu. XMMHUYECKOe paBHOBECHE

28

[TpakTnueckas pabora Ne 2 o teme
"BiusiHue pa3nuuHbiX GpakTopoB Ha
MOJIO’KEHNE XUMHUYECKOTO
paBHOBeCHS"

29

DIIEKTPOTUTHYECKAs JUCCOIHALIHS.
CunbHbIe U cllabble JIEKTPOJIUTHL.
CreneHnp AucconaIu

30

WNonnoe npoussenenue Boapl. Cpena
BOJHBIX PacTBOPOB. BonopoaHsIii
nokazatenb (pH) pactBopa

31

I'mpponus coneit. Peaknuu,
MPOTEKAIOLIKE B pACTBOPAX
JIEKTPOIIUTOB

32

[Tpaxtrueckas padota Ne 3 o Teme
"XUMUYEeCKHE peakllui B pacTBOpax
JJEKTPOJIUTOB"

33

OKHCIATEIHFHO-BOCCTAHOBUTEIIHHBIE
peakuuu. Baxuenime OKUCIUTENU U
BOCCTAaHOBHUTEIH

34

MeToa 31eKTpOHHOTO (3JIEKTOHHO-
MOHHOT0) OajaHca




35

DJIeKTPOJIN3 PaCTBOPOB U PACILIIABOB
BEIIICCTB

36

Pemenne 3ala4 Pa3IMYHbIX THUIIOB

37

Pemenne 3a1a4 pas3sjIM4HbIX THUIIOB

38

Cucremaruzanusa 1 00001eHne
3HAHUHU 110 TeMe " XUMHUYECKUE
peakuun"

39

KonTponbHas pabota mo teme
"Xumuueckue peakuun"

40

ITonosxeHne HEMETAIOB B
[lepuoauueckoit cucteme
XUMHYECKHX d1eMeHTOB /1. H.
MenzeneeBa 1 0COOCHHOCTH
cTpoeHus ux aromoB. Guznyeckue
CBOMCTBA HEMETAJLJIOB

41

AJnoTponusi HeMeTaJIoB (Ha
nprMepe KUCIIopoa, cepbl, pocdopa
U yIieposa)

42

Bonopon: nonyuenue, puznueckue u
XMMHYECKHUE CBOMCTBA. [ 'UIpuIb

43

["anorensl: HaX0XIEHUE B IPUPOJIE,
CHOCOOBI OJyUYeHUs!, PUINYECKUE U
XUMHYECKHUE CBOMCTBA

44

l'anorenoBonopoael. Baxueiiue
KHCJIOPOJCOAEPIKALUE COEIUHEHHS
raJIOT€HOB

45

JlabopaTopHble U IPOMBIIIJICHHBIE
CIOCOOBI OTYyYEHUS TaJOTEHOB.




IIpuMeHeHne rajJoreHoB 1 uxX
COECIUHEHUN

46

[IpaxkTuyeckas padota Ne 4.
Pemienune skcriepuMeHTABHBIX 3a/1a4
no teme "["anorensr"

47

Kucnopon: naboparopHsie u
IPOMBIIIIJIEHHbIE CIIOCOOBI
NOJy4YeHuUs1, PU3NUECKUE U
XUMHUYEcKHe cBoiicTBa. O30H.
[IpuMeHeHne Kucnopoaa u 030Ha

48

OKCI/II[LI " NICPOKCUBI

49

Pemenne 3aa4 pa3IM4YHbIX THUIIOB

50

Cepa: HaX0XJCHUE B IPUPOIE,
CHocoObl MOTy4YeHUs, PU3UIECKUE U
XUMUYECKHUE CBOMCTBA

51

CepoBoaopon, cyabhusl

52

Kucnopoaconepxanime coefuHeHNs
cepbl. OCOOEHHOCTH CBOMCTB CEPHOI
KHCJIOTHI

53

[IpakTuyeckas padora Ne 5.
Pemenune skcriepuMeHTATBHBIX 3a/1a4
no teme "Cepa u e€ coeqHeHus"

54

A30T: HaX0XKJICHHUE B TIPUPOJIC,
CrocoObI OMyUYeHUs!, PUINIECKUE U
XHMUYCCKHE CBOMCTBA. AMMHUAK,
HUTPUIBI

55

Kucnopoacoaepxariie coeTMHEHUS
azora. OcOOEHHOCTH CBOMCTB




A30THOU KUCIOTBI

56

[Ipumenenue a3ora u ero
coeMHEHUI. A30THbIe y100peHus

57

®docdop: HaAXOXKICHHUE B PUPOJIC,
CIoCcoObI MOJTydeHHsI, PU3NIECKHE U
XUMH4Yeckue cBoiicTBa. Docuabl u

dochun

58

Oxkcuabl pocdopa,
dbochopconepxkamue KucaoTel. Conu
dhochopHON KHCIIOTHI

59

[Mpumenenne docdopa u ero
coenuHeHuil. ocpopHbie
yaoOpeHust

60

[IpakTuueckas padora Ne 6.
Pemenune skcriepuMeHTABHBIX 3a/1a4
o Teme "A3ot u pochop u ux
coeuHeHus"

61

VYraepon: HaXoXIAEHUE B IPUPOJIE,
QIJIOTPONHBIE MOAU(DUKALINY;
¢du3nueckre 1 XUMHYECKUE
CBOMCTBA, IPUMEHEHNE

62

Oxcun yrnepona(Il), okcua
yraepoaa(lV), yronbHas kucnora u
eé conu

63

Pemenne 3a1a4 pas3IM4HbIX THUIIOB

64

Kpemuuii: Hax0KI€HUE B IPUPOJE,
CHOCOOBI OJyUYeHUs!, PUINUECKUE U
XMMHYECKHUE CBOMCTBA




65

Oxcun kpemuusi(1V), kpemHueBas
KHCJIOTA, CUJIMKAThI

66

[IpuMeHeHre KpeMHUS U €r0
coeaunenuii. CTekIo, ero
MOJTyY€HHUE, BU/IbI CTEKIIA

67

Pemenune 3amau Pa3JINYHbIX TUIIOB

68

CucreMmaruzamnus 1 00001eHne
3HaHui o teMme "Hemerauier"

69

KonrtponbHast pabora o teme
"HemeTtas!"

70

AHanm3 pe3ysbTaToB KOHTPOJIBHOU
paboThI, KOPPEKIIHS OLMTHOOK

71

Ilonoxenne MeTaJlIoOB B
[lepnonnueckoi cucreme
XAMUYECKHX DJIEMEHTOB.
OcoOeHHOCTH CTPOCHUS
AIEKTPOHHBIX 000JI0YEK AaTOMOB
METaJIIoB

72

OO6mume ¢puznueckre CBOMCTBA
meTauioB. [IpuMeHeHne MeTauioB B
OBITY U TEXHHUKE

73

Cnnasel MetaioB. Koppo3ust
METaJJIOB

74

Pemenue 3amau Pa3JINYHbIX TUIIOB

75

DNEKTPOXUMHUUECKUN Psifl
HanpspKeHuH MetauioB. O0mme
CIOCOOBI TIOYYCHHS METAJIJIOB

76

OO6m1as XxapakTepuCTUKa METAJIOB




[A-rpynns! [leprnoanaeckoit
CHUCTEMBI XUMHYECKUX IJIEMEHTOB.
Harpwuii u kanuii: mojsy4eHue,
buznyeckue 1 XuMUIECKHe
CBOMCTBA, IPUMEHEHHUE MTPOCTHIX
BEILIECTB U UX COEAUHECHUI

77

OO0m1as XxapakKTepUCTUKA METAIIIOB
[TA-rpynmnsl [Tepuoanueckoit
CHCTEMBI XMMHYCCKHX 3JICMEHTOB.
Maruuii 1 KaJIbLUH: [TOJTy4YEHHE,
¢du3nuecKkrue 1 XUMUYECKUE
CBOMCTBA, MPUMEHEHHUE MTPOCTHIX
BCILIECTB 1 NX COCIMHCHUM

78

JKEcTKOCTh BOIBI U CIIOCOOEI €8
YCTpaHECHUS

79

AJFOMUHUI: TIOJTyYEHHE,
(Gu3nueckrue 1 XUMHYECKHUE
CBOICTBA, MPUMECHEHHE

80

AmpoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHU/IA ATIOMUHUS,
TUIPOKCOKOMITJIEKCHI aTFOMUHUS, UX
IpUMEHEHNE

81

Pemenne 3ala4 Pa3JIMYHbIX THUIIOB

82

[TpaxTuueckas padota Ne 7.
Pemenue skcriepuMeHTANBHBIX 33124
1o teme "MeTasuibl TJIaBHBIX
noarpynm"

83

OO01mmast XxapaKTepUCTHKA METAIIJIOB
no6o4yHbIX toArpymmn (b-rpyrmm)




[Tepuoanyeckoil CUCTEMBI
XUMHUYECKHX 3JIEMEHTOB

84

du3nyeckre 1 XUMHUUECKHE
CBOICTBa XpOMa M €ro COCIMHEHUM,
UX MPUMEHCHHE

&5

Baxueiire coenMHEHNs Mapradia.
[Iepmanranar kanus, €ero
OKHUCIIUTENbHBIE CBOMCTBA

86

dusznyeckne ¥ XUMHUUECKIE
CBOMCTBA JKeJie3a U eTo COCJIMHECHUM.
HonyquI/Ie U NPUMCHCHUC CILIABOB
KeEJe3a

87

DusznuecKrue U XUMHUYECKHE
CBOMCTBA MEJIU U €€ COCTMHEHUM, UX
pUMEHEHNE

88

dumnyeckre 1 XUMHUUECKHE
CBOMCTBA IIMHKA U €r0 COSTMHEHHUH,
UX IPUMEHEHHUE.
['mApOKCOKOMILIEKCHI IIMHKA

89

[IpakTuyeckas padora Ne 8.
Pemenue skcriepuMeHTATBHBIX 33129
o Teme "MeTasuibl TOOOYHBIX
noArpymnm"

90

Pemenne 3ala4 Pa3JIMYHbIX THUIIOB

91

O00011eHNEe U CUCTEMAaTU3ALIHS
M3YYEHHOTO MaTepHalia 1o TeMe
"Mertaier"

92

KonTponbhas pabota no teme




"Mertayuer"

93

AHanu3 pe3yabTaToB KOHTPOJIbHOU
paboThI, KOPPEKIUS OMIMOOK

94

Posnb xumuu B obecrieyeHIH
YCTOWYHBOTO Pa3BUTHUS
yenoBevecTBa. [loHsITHE O HAYYHBIX
METO/aX UCCIEAOBaHUS BELIECTB

95

HaquLIe IMPUHIMIIBI OpraHu3alunu
XUMHYECKOI'0 IMpOMU3BOJACTBA.
HpOMBIH_IJ'IeHHBIe CIIOCOOBI
MOJTYy4YCHUA Ba)KHEUIIINX BEILIECTB

96

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaIOIIEil Cpe/ibl U €ro
MIOCJIEICTBUS

97

XHMHA U 300POBbE YEIOBEKA.
JlexapcTBeHHBIE CpEACTBA

98

Xumug nuiy. Pois xumnu B
00€eCIIEUEHNH ITUIIEBON
0€e30IacCHOCTH

99

KocMmernueckue u mapdromepHbie
cpenctBa. beiToBast XuMust

100

XHUMHS B CTPOUTEIIBCTBE.
Baxneimue cTpouTeNbHbIE U
KOHCTPYKIIMOHHBIE MATEPHAIIBI

101

XHMMHS B CEJIHLCKOM XO3SIUCTBE.
Oprannueckue 1 MUHEPAJIbHbBIC
yaoOpeHust

102

Cucremaruzanusa U 0000IIeHne




3HAHUH 110 TEME

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

YuyeOHukH

B.B.Epemun, H.E. Ky3bmenko, B.U.Tepenun, A.A.JIpo3aos, B.B.Jlynun
Xumus 10 kiaace yriayosaeHnbsid yposenb MockBa «/Ipoga» 2020
B.B.Epemun, H.E. Ky3pMmenko, A.A.JIpo3nos, B.B.Jlynun Xumus 11 kiaacc

yriyoJennblii ypoBeHb MockBa «IIpocBemenne» 2021

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






