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MNOACHUTEJIBHAS 3AIINCKA

Pabovas mporpamma mo XMMHH Ha YpOBHE CpeaHero oomiero oOpasoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHMI K pe3ylibTaTaM OCBOCHHsS  (enepalibHON  00pa3oBaTenbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DefepalibHOM
rocymaapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum npenonaBaHus
yueOHOro mnpeamera «Xumus» B 00pazoBaTelbHbIX opraHuzauusax Poccuiickoit ®enepauuu,
peaM3yIoIuX OCHOBHBIE 00pa30BaTeNbHbIE MPOTPaMMbl, © OCHOBHBIX MoJIokeHUuN «CTpateruu
pasBuTHsl Bocniutanus B Poccuiickoit ®@enepanuu Ha niepuon no 2025 roga» (Pacmopsokenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XumHusi Ha ypoOBHE YIIyOJIEHHOTO M3Y4YEHHs 3aHMMAeT BaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAy4YHOro o0Opa3oBanus ydammxcs 10-11 xmaccoB. M3yuenue mpeamera,
peanuzyeMoe B YCIOBHUSAX AUPPEPEHIUPOBAHHOTO, NPOGUIBLHOIO OOY4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BATEIFHYI0 U OOMIEKYJIBTYPHYIO IMOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOUMYIO JUIsl ajanTaldd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSIM JKHU3HM B COLUyME, a
TakKe Ui MPOJOJKeHHs OOydeHHs B OpraHu3anusx mnpodeccuoHanpHOro oOpa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX AUCIHUILTUH.

B mporpaMMe no XuMuM Ha3Hau€HUE IMpeaMeTa «XUMUS» IMO0JydaeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoIoyararomumu nosoxenusmu PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH 1€, CoAepkKaHusl, pe3yIbTaTOB 00yUYeHHs U TpeOOBaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAECTETHLCTBOM TOMY SIBISIIOTCS CIEAYIOLIUE BBIMOJIHSIEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e yHPOPMANMOHHO-METOIMYECKAs, peaNn3anus KOTOpPOH oOecreynBaeT MOIyYeHHe
IPEJICTaBICHUS O LEJSAX, COJIEp)KaHWHU, oOIIell cTpaTternu oO0y4yeHHs, BOCIIUTAHUS U
pa3BUTHS OOyYalOLUIMXCA CPEACTBAMM MpPEaMeETa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOoTOopas IIPEyCMAaTPUBAET OIpeJICIICHNUE:!
OPUHIUIIOB  CTPYKTYpUPOBaHMS M IOCJIEJOBATEIBHOCTH H3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KA4EeCTBEHHBIX €ro XapaKTepUCTHUK; IMOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydvaromuxcs B paMKax HTOrOBOHM arrectauuu B (opMe €IUHOTO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma 11t yriryOJIEHHOTO U3yYEHUS] XUMUM:

® yCTaHaBJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepKaHKE, 00s3aTeNbHOE ISl U3YUEHUS
B paMKax OTAEIbHBIX  Mpoduiel, NpeIycMaTpUBaeT  paclpeleleHne U
CTPYKTYpHUPOBAHHME €ro IO KjaccaM, OCHOBHBIM COJEpPKaTEeNIbHBIM JIMHUSAM/pa3ienam
Kypca,

e aéT MpUMEpPHOE paclpeieleHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro JJisi U3yUYeHHUs
OTJICTHHBIX TEM;

e [peularaeT MNPUMEPHYIO IOCIEA0BAaTEIbHOCTh M3Y4YeHHS Y4eOHOro Marepuana cC
Y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEAMETHBIX CBS3EH;

e AT METOAMYECKYI0 HWHTEpIpETAlMIO LeJled M 3aJad M3yYeHus IpeaMera Ha
yriIyOn€HHOM YpPOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHMs, COAEPKATEIBHON XapaKTEPUCTUKHU IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeNbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEAMETHBIX, MPEMETHBIX), a TAKKE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TT03HABATENbHBIX JIEHCTBUN O0OydYarolmerocss MO OCBOSHHUIO COJEpKaHUA
npeaMera.

[To BceM Ha3BaHHBIM MO3MLIMAM B [pPOrpaMMe II0 XUMHUU IIPEIyCMOTpPEHa
MPEEMCTBEHHOCTh € OOy4YeHMEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mIero ooOpas3oBaHus. 3a
npeleiaMu  YCTAaHOBJIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH COAep KaHusl yaeOHOTO npeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCS B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO PO 00ydeHHS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro M yriyOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBaHnHOro o0yueHus Ha
YPOBHE CpeHEro o0miero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJIEHHOTO M3yYCHHs HAIpPaBJICH
Ha pealn3alHi0 MPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM [OJYYEeHUS XUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3ax M OpraHu3alusax CpeaHero npodeccuoHaibHOro oopasosanus. B 31oil cszu
U3y4YeHHE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO INPEUMYILECTBEHHO Ha pacUIMpeHue u
yrayOJaeHre TEeOpPeTHUYECKO W MPaKTUYECKOW TMOATOTOBKM OOYyYaroIIUXCs, BbIOpaBIIMX
onpeAenéHHbli MPoQiib 00ydYeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIENYIONIEro MOIyYeHHUs
XUMHUYECKOTo 00pa30oBaHUs B OpraHu3aiusax npodeccnoHaibHoro oOpa3zoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii @I'OC COO K TuIaHUpPYeMBIM pe3yJibTaTaM OCBOCHHS (eaepabHON
o0pa3oBaTeNbHOIl MPOrpaMMbl CpeJHEro OO0IIero 0O0pa3oBaHUs W3Y4YEHHE IMpeaMeTa « XUMHUD»
OPHEHTUPOBAHO TAKXKE HA PELICHHUE 33/1a4 BOCIIUTAHUS U COLIMAILHOTO Pa3BUTH 00YyYarOIInNXCs,
Ha (OPMUPOBAHUE Yy HUX OOIIEUHTEUIEKTYaIbHbIX YMEHUM, YMEHUH paliioHaIn3aluu y4eOHOTro
Tpyaa © O0OOOHmIEHHBIX CHOCOOOB  JIEATENHOCTH, WMEIOINX  MEXKIUCIHUILTHHAPHBIH,
Ha/IIPEIMETHBIN XapakTep.

CocrapnsiomuMu npeaMera «XUMHUs» Ha YPOBHE YIIIyOJNEHHOTO M3y4YeHMs SBISIOTCS
yriyonéHnabie Kypcel — «Opranuueckas xumus» u «OOmas u Heopranuyeckas xumusi». [Ipu
OTpe/ieNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpPHOM OpraHM3alMM COAEpkKaHHs 3TUX KypCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojoxeHuss GPI'OC COO o pazanuusx 6a30BOro u
yri1yOIE€HHOTO YPOBHEH U3yUYeHHUs IpeaMETa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas Xumus» U «OOmas v HeopraHuyeckas
XUMUS» COCTABIISIET COBOKYIMHOCTh IMPEIMETHBIX 3HAHUI M YMEHUM, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HHUs INpeAMETa. JTa CHCTEMa 3HAHUM IOJIydaeT ONPEICIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYHIECTBEHHO  OonbplmMi  00BEM
¢dakrosornueckoro marepuana. Tak, Ha yriyOJ€HHOM ypOBHE M3ydeHUs IpeaMmeTa odecrieyeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEIHMYEHHUS 00bEMa 3HAHUM O XHMHUYECKUX DJEMEHTaX U
CBOWCTBaX UX COEJMHEHUH Ha OCHOBE PACIIUPEHUS U YIIIyOJCHHs MPEACTABICHUNA O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEaKLMUl, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue nepruoguueckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XMMHUYECKMX  DJIEMEHTOB  0Oa3upyercsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHMUECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b 0OBACHIETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKH 3pEHUS MeXaHH3MOB €€ oOpazoBaHus. M3yueHue THUNOB peakuil JIOTMOJHSETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U AIEKTPOJIN3E PacIlIaBOB
U PAcTBOPOB BEIIECTB. B Kypce opraHMYeckod XMMHMHM INpU PACCMOTPEHHH pPEaKLMOHHON
CIOCOOHOCTH COEMHEHUH yensieTcs ocoboe BHUMaHHe BorpocaM 00 3IeKTPOHHBIX 3(dekTax,
0 B3aUMHOM BJIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYypCOB XMUMHH YTITyOJIEHHOTO YpOBHS
W3YYCHHS IS KIACCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY U
XapakTep JOMOJIHEHUM K O0IIeil cucTeMe MPEeIMETHBIX 3HAHWN) OKA3bIBAIOT BIMSHUE CMEKHBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHMHUKO-(DH3MYecKOoro
npoduist 60JBINIOE 3HAYECHUE OyIyT MMETh 3JIEMEHTHI y4eOHOTro Marepuajia Mo oOImeld XUMUU.
[Ipy w3ydeHum mnpeaMeTa B JaHHOM CiIydae akLUEHT OyAeT caelaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPUI B XUMHH M B (DU3HKE: aTOMHO-MOJIEKYJISIpHAsT TCOPUS
(MonexynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJIMHAMUKH, FIEKTPOJIN3A, IPEACTABICHUS O CTPOCHUH BEIIECTB U IPYTOE.

B TO ke BpeMs B collepiKaHUU MPEAMETa JIIsl KIIACCOB XUMHUKO-OMOJIOTHYECKOTO TPOQPUIIS
00BN yAeTbHBIN Bec OyIeT UMEeTh OpraHuueckas XuMus. B aTom ciaydae mpenocTaBisercs
BO3MOXKHOCTh Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKONW CHCTEMBbI, B COCTaB KOTOPOWM BXOISAT, K MpPUMEpPY, TaKUe CTPYKTYpHbBIC
KOMITOHEHTBI, KaK JIMIHbI, O€JKH, YTJIeBOJbI, HYKJIEUHOBBIE KUCIOTHI U apyrue. [Ipu stom
3HAHUSI O COCTaBE M CBOMCTBAx IMPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUS CYIIHOCTH MPOLIECCOB JOTOCHHTE3, TbIXaHUSs, TUILEBAPCHHUS.

B mnnane ¢opmupoBaHHs OCHOB HAay4HOTO MHPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METO/IOB TIO3HAHUSA U OIbITA MTPAKTUUECKOT0 MPUMEHEHUSI HAYyYHBIX 3HAaHUH W3yUYeHUE MpeameTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAaHO HAa MEXIPEIMETHBIX CBS3AX C y4eOHBIMU
peIMeTaMu, BXOASIIMMU B COCTaB MpeIMEeTHBIX o0nactell « EcTecTBeHHO-Hay4HbIE IPEAMETHD,
«Marematuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Ipu uzyyeHum yueOHOTO mpeaMera «XUMHs» Ha YIrIIyOJIEHHOM YPOBHE TaKXkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpeaHero oOmero oOpa3oBanus (Ha ©0a30BOM YypOBHE), 3amauei
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKH XHMHH Kak O0JIacTH
COBPEMEHHOTO €CTECTBO3HAHHUSA, IPAKTUYECKON JI€ATEIbHOCTH YEJIOBEKA W OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJIbTYpHI. PerieHue 3Tol 3amaun Ha yriayOJaE€HHOM ypOBHE M3Y4YEHUS
npeaMeTa npearnoaraeT peaan3aluio Takux 1ene, Kak:

e (opmupoBaHUE TPEICTABICHUN: O MaTEepUaIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUHW MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiau B 00ECleYeHHH YCTOMYMBOTO Pa3BUTHS UYEIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W THIIEeBON O€30MacHOCTH, B Pa3BUTUU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAIIOB, HOBBIX HCTOYHHUKOB DHEPrUHU, B
obecrieyeHnn paloHaIbHOrO MIPUPOIOTIOIB30BAHMUS, B (hopmupoBaHUN
MHUPOBO33PEHUS U O0IIEH KyIbTyphl YEIOBEKA, a TAKKe IKOJIOTUYECKH 000CHOBAHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO M IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMBl 3HAHWH, JISKAIIMUX B OCHOBE XHUMHUYECKON COCTaBJISIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIbHBIX TMOHSTHH, 3aKOHOB H
TEOPHl XWMHUH, COBPEMEHHBIX MPEACTABICHUI O CTPOSHHWM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKHUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XUMHUYECKUX
peaxiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpPaX M JUCIEPCHBIX CHCTEMaX, 00 00X
HayYHBIX TPUHIIUIAX XUMHUYECKOTO MTPOU3BOJICTBA;

e (QopmupoBaHue y O0OyYarOImIMXCS OCO3HAHHOTO IIOHMMaHHS BOCTPEOOBAHHOCTU
CHUCTEMHBIX XUMHUYECKUX 3HAHWM IS OOBSCHEHWS KIIOYEBBIX HACH U Mpoliem
COBPEMEHHOW XWUMHUU, ANl OOBSCHEHUS W TPOTHO3UPOBAHUS SIBJICHHM, HWMEIOIIUX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEIICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKU C TO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJEICTBUI OBITOBOM M MPOU3BOJACTBEHHOUN IEATEIHLHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKUM TIPOU3BOJCTBOM, WCIIOIB30BAHHEM U IepepadOTKON
BEILECTB;

yrayOjeHue MpeICTaBICHU O HAy4YHBIX METOJax II03HAHUSA, HEOOXOAUMBIX s
pUOOpPETEHUS] YMEHUI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBACHEHUS XUMHUECKUX
SABJICHUM, MMEIOIUX MECTO B TPHUPOJE, B MPAKTUUYECKON JEATEIBHOCTH U
MOBCEIHEBHOW KU3HU.

B 1nmane peanus3anun IE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW Pa3BHBAIOIINX (b}IHKI_II/II\/'I
HGJ’IOCTHOI71 CUCTEMBI CPECOAHETO 06H.[CFO O6pa3OBaHI/I${ IIpyu U3Yy4YCHHUHU IIpECIMETa «XuMHsS» Ha

yTiy0IEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MIPHOOPETAIOT TaKUE TSN U 3a/1a4H, KaK:

BOCIIUTaHHE YOESKAEHHOCTH B TO3HABAEMOCTH SBJICHUH MPUPOJIBI, YBAXKCHHS K
MPOIIECCY TBOPUYECTBA B OOJIACTH TEOPETHYCCKHX W TPHUKIAIHBIX HCCICIOBAHUH B
XUMHH, POPMHUPOBAHHE MHUPOBO33PCHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAYKH,

pa3BUTHE MOTHBAIMH K OOYYEHHIO M MO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX [IEHHOCTEIH;

pa3BUTHE  TIO3HABATCIBHBIX WHTEPECOB, HHTCIUICKTYAJIbHBIX W TBOPYECKHX
CHOCOOHOCTEH 00ydaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOILICHHS K
caMo0OOpa3oBaHUI0O W HEMPEPHIBHOMY O0Opa30BaHUIO KaK YCIIOBUIO YCICITHOU
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 3JI0POBBIO M OTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dopMHpOBaHHE YMEHHII W HAaBBIKOB Pa3yMHOTO MPUPOIOIOIb30BAHUS, PA3BUTHE
DKOJIOTHYECKOW  KYJIbTYyphl, = TpPUOOpPETEHHE  OMbITa  OOLICCTBEHHO-IIOJIE3HOU
9KOJIOTHYECKOM JeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIyCMOTPEHHBIX I HW3yYEHUS XUMHUHM Ha YIriyOJCHHOM YPOBHE
cpennero obmiero oOpazoBanusi, coctaBiser 201 gac: B 10 kmacce — 102 yaca (3 4gaca B
Heznento), B 11 kmacce — 99 yacos (3 yaca B Henen).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OpPraHMYECKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIepojJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoaa. XUMUYecKasl CBSI3b B OPraHUYECKUX COCIUHEHMSIX.
Tunbl THOpUAM3aMKA aTOMHBIX OpOHTajnel yriepona. MexaHu3Mbl 00pa3oBaHUsl KOBaJCHTHOU
cBsi3U (OOMEHHBIH U JIOHOPHO-AKLENTOPHBIN). THUIIBI NepeKpbIBaHUA aTOMHBIX OpOUTAJIeH, G- U
n-cBa3u. OnuHapHasi, ABOHHas M TpoiHas cBa3b. CrocoObl pa3pbiBa CBA3€ B MoOJIEKyJax
oprannveckux Beniects. [loHsTHE 0 CBOOOAHOM panuKaie, Hykieoduse u sanexTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUS] O CTPYKTYPE MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHHUSI OPTraHUYECKUX COEIMHEHU.
Mornekymsipable M CTPYKTypHble (Qopmynbl. CTpyKTypHBIE (DOpMYJIBI pPa3INMYHBIX BHJOB:
pa3BEpHyTas, COKpall€HHas, CcKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
POCTPAaHCTBEHHAs. OJEKTpOHHBIE 3(P(EeKTbl B MOJNEKylIax OpPraHWYECKHX COCTUHEHUI
(MHIIyKTUBHBINA U Me30MEPHBII 3 PeKThI).

[IpencraBienue o kinaccupuKauy opraHuueckux BemecTs. [IoHsTre o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaapl. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BAHUS OTICIBHBIX MPEACTABUTEIICH.

OcobeHHoctn W Kjmaccu(uUKanus  OpraHMYeckux  peakuumi.  OKHCIUTENBHO-
BOCCTAaHOBUTENIbHBIE PEAKIINH B OPraHUYECKON XUMHUH.

OKCepUMEHTAJIbHbIE METOJIbl M3YYEHHs BEIIECTB M HUX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMU Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIEeCTB IpU HarpeBaHuu (MJaBieHHe, OOyriIMBaHWE U  TOpPEHHe),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Ankanbl. 'oMoiorudeckuii psii ainkaHoB, oOmiast ¢popMysa, HOMEHKIATypa U U30MEpHs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYN alKaHOB, SP>-TMOPUIM3AIMS ATOMHBIX
opbutanei yrieposaa, 6-cBa3b. @U3NUECKUE CBONCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKAaHOB: PEaKLUU 3aMEIIeHMs], N30MEepHU3aLiH, JErUIpUPOBaHMUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoMyyeHHs 1 MPUMEHEHUE aJIKAHOB.

[uxnoankanel. O0mas Gopmyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIIoaIKaHOB. COocOoOBI MOMyYeHUs U IPUMEHEHUE LUKIIOAIKAHOB.

Ankensl. ['omonoruueckuil psit aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT aJKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yraepoaa, - u n-cBsi3u. CTpyKTypHasi U reoMeTpuieckas (Iuc-TpaHc-) nzomepus. Gusnueckue
CBOICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKLUU IPUCOEAUHEHMs, 3aMEIICHHUS B 0O-
MIOJIO)KEHUE TIpU JBOMHOM CBSI3M, NOJMMEpHU3AlMM U OKucieHus. lIpaBuino MapkoBHUKOBa.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBs3b. CIOCOOBI OTYYEHUS U IPUMEHEHHE AIKEHOB.



Ankamuensl.  Knmaccudukamms — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymyaupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsiKEHHBIX TueHoB, 1,2- u 1,4-npucoeaunenue. llonumepusanuss conpspkEHHBIX JMEHOB.
CrniocoOblI MosTy4eHus U IpUMEHEHHUE allKaIueHOB.

AnkuHbl. ['oMonorudeckuil psija ankuHoB, ooOmas Gopmysna, HOMEHKIATypa U U30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJIKHMHOB, SP-THOPHAM3ALMUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MIPUCOEIUHEHHMS], TUMEPU3ALMN U TPUMEPHU3aLNU, OKUCIeHUsA. KHCIIOTHBIE CBOMCTBA aJIKHUHOB,
MMEIOLINX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peaKIM Ha TPOilHYIO CBs3b. CrocoObI
MOJIy4Y€HUsl U IPUMEHEHUE aJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). I'omomornyeckuit psix apeHos, oomas popmya,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30IIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMOJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLIE M YTJIEBOJOPOAHOM paJMKaie, peaklUH MPUCOSAUHEHUS,
OKHCIICHHE TOMOJIOTOB OeH3omna. IlpeacraBienne 00 OpUEHTHPYIOMIEM JICHCTBUN 3aMeCTUTEINCH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYeHUST U NPUMEHEHHE  apoOMaTHYECKHUX
YIJIEBOJOPOOB.

[Tpuponnsiii ra3. IlomyTtable HedTsHbIEe ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yIroib M TPOAYKTHI ero mnepepadotku. CrnocoObl mepepaboTKu HePTH: NMEperoHKa, KPEeKUHT
(TepMHUYECKHA, KaTAIMTUICCKHI), pruGopMuHT, upoiu3. [Ipoaykrel mepepabotku HedTH, WX
MIPUMEHEHHUE B MPOMBIIIJICHHOCTH U B OBITY.

['eneTndeckasi CBA3b MEXAY Pa3IMYHBIMU KJacCaMH YTJI€BOJ0POJIOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YTJIEBOJOPOAOB. Peakuum 3amerieHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpyMNIly, LHMAHOTPyMIy, aMmuHorpymmy. J[leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHOUPTOBOrO pacTBopa wiénoun. BzaumonelicTBue
JUTAJIOT€HAJIKAHOB C MarHueM M LHMHKOM. [IoHsATHE O MeTamioopraHMyecKUX COEIUHEHUSIX.
Hcnonp30BaHre TallOTEHIIPOU3BOIHBIX YTJIEBOJOPOJIOB B OBITY, TEXHHUKE U TPU CHUHTE3E
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHHsS BEIIECTB M MX MPEBPALECHUI: HU3ydYeHUE
bu3NYECKUX  CBOWMCTB  YITIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  PEaAKIIUil
YTIIEBOIOPOAOB Pa3IUYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WM HOJHOW BOJIBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa ¢ aMMHAyHbIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHaApyXeHHE yTIEpo/ia U BOJAOPOJa B OPraHWYECKHUX BEIIECTBAX,
MOJly4eHUEe STWJICHA U M3yYEHUE €ro CBOMCTB, O3HAKOMIJIGHHWE ¢ KoJuteknusimu «Hedtb» u
«Yromb», ¢ oOpa3laMu TUIACTMACC, KAay4yKOB U PE3UHBI, MOJIEIUPOBAHHE MOJIEKYI
YTJIEBOJIOPOOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xanue oprannyeckme coeiMHeHusl.

[IpenenbHble ogHOATOMHBIE cnUpPThl. CTpoeHHE MOJEeKyn (Ha MpUMEpe METaHola M
sTanona). ['omonornyeckuit psia, obmias popmyia, H30Mepus, HOMEHKJIATypa U KIacCUPUKAIIUS.
dusnyeckue CBOICTBA NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3U MeEXIy
MOJIEKYJIaMH  CIUPTOB. XHUMHYECKHE CBOMCTBA: peaklIMM 3aMelleHus, JAeTuapaTaiui,
OKHCIIEHUs1, B3aUMOJECICTBUE C OPraHMYECKUMU U HEOPTaHUYECKUMU KucioTaMu. KauecTBeHHas
peakuusi Ha OJIHOATOMHbIE CHUPTHI. [[eficTBUE 3TaHONa M METaHOJIAa HAa OPraHM3M YeJOBEKa.
CrniocoObl MoTy4eHus ¥ IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIAaTypa 1 u3oMmepus. OcCOOEHHOCTH (PU3NYECKUX U XUMHUYECKUX
CBOMCTB.

MHOroaroMHbl€ CIHUPTHI — 3TUJICHTVIMKOJb U TAULEpUH. DU3HUECKHE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJECUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusl Ha MHOTroaTOMHbIe cnupThl. [IpencraBienne o mexaHusMe
peakuuii HyKJIeopuIbHOTO 3aMelienus. JleiictBue Ha opranu3M 4enoBeka. CriocoObl MOTyUYeHHUs
Y IPUMEHEHNE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJEKyJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO SIpa.
®usnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHYECKHX CBOMCTB (eHoma. KauecTBeHHBIC
peakiuu Ha Qeron. TokcmuHocTh (erona. CrocoObl MoNMydeHHWs W MpUMEHEHHe (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuibHble COCTUHEHUS — aIbJerHIbl M KETOHbl. JEKTPOHHOE CTPOCHUE
KapOOHWJIBHON Tpymmbl. ['oMonornueckue psaabl ajabAETHAOB U KETOHOB, oOmias ¢dopMmyia,
M30MEpPUS M HOMEHKJarypa. PU3MYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHYECKHE
CBOICTBa aNbJETWJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrocoObl MOMyYeHHUs W MPUMEHEHUE albIeTUIOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKJarypa. (DHU3MYECKHE CBOWCTBAa OJHOOCHOBHBIX
MpelenbHBIX KapOOHOBBIX KHUCIOT. BomopoaHble CBSI3M MeEXAy MOJEKyJIaMHu KapOOHOBBIX
KHCTIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKALNU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 IIPOU3BOJHBIX KapOOHOBBIX KHCIIOT — CJIOXKHBIX 3pupax. MHOrooopasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHUCIIOT, IUKApOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAasi, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JUHONEHO8As KUCIOThl. CrocoObl
MOJIyYEHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble »¢upsl. ['oMonoruueckuit psn, obmias Gopmyrna, u3oMepus ¥ HOMEHKIATYDA.
®u3nyecKue U XUMHUECKHE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHYECKHE CBOICTBA XHUPOB: TUIPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpbLTa Kak COJTM BBICIIUX KAPOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKo3a, (pyKTO3a, TajiakTo3a, pubo3a, Ie30Kcupubo3a.
®dusnyeckue CBOMCTBA M HaxoxzaeHue B npupone. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C YYaCTUEM CIHMPTOBBIX M aJbJAETMJHOM TpYII, COUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHHe TIIOKO3bl, €€ 3HAue€HUE B JKU3HEACITEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME Jucaxapulbl. ['maponus aucaxapuiaoB. HaxoxxneHue B mpupoje u
npumeHenue. llomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1emnono3a. CTpoeHre MaKpOMOJIEKYJ
Kpaxmaja, TJIMKOTeHa U LeJuiosio3pl. Du3nueckue CBOMCTBAa Kpaxmajga M IEJUTIOJIO03bI.
XUMHYECKUE CBOWCTBA Kpaxmaja: THMAPOJIN3, KAYECTBEHHAs PEaKIus C HOJAOM. XHUMHUYECKHE
CBOICTBa IEIITIOI03bI: TUAPOIIN3, TTOTyYeHHE dPUPOB 1eUTI0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUsl BEIIECTB U HMX IMPEBpALllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CHUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJNA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUIIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO HCIIOJIb30BaHUE BUAEOMATEpUaAIOB), KAUECTBEHHbIE PEaKI[UU Ha
anbpAeTU bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapokcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckre cBoiicTBa pacTBOpa yKCyCHOM KHMCIIOTbI, B3aUMO/IEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmaia ¢ MOJIOM, PEIICHUE
9KCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crnupthl U ¢eHonbl», «KapOoHoBbIe KUCTOTHI. ClI0XKHbBIE
3upb.

A3oTcoaep:kalye opraHuyecKne coeANHEeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJHBIE aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYI,
oOmas dopmyina, u3oMepusi, HOMEHKJIATypa U (pU3UUYecKre CBOWCTBA. XMMHUYECKOE CBOMCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOICTBa, aJKMUJIMPOBAHUE, B3aMMOEHCTBHE NEPBUYHBIX
aMHUHOB C a30TUCTOMN KHca0ToM. ConM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CTpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYIIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMUYECKUX CBOMCTB aHHWIJIMHA.
KavectBennple peakunu Ha aHWinH. CHOCOOBI TMONYyYEHUS W TMPHUMEHEHHE alu(paTHYECKUX
amuHOB. [lonyueHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokucnotel. Homenkmarypa u uszomepus. OTaenbHbIE TNPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, anaHuH. Dusnueckue CBOMCTBA aMUHOKHUCIOT. XUMHUYECKHUE CBOWCTBA
AMHHOKHCIIOT Kak aM(OTEPHBIX OPTraHMYECKUX COCTUHEHHUN, pPEaKIus IOJIMKOHICHCAINH,
o0Opa3oBaHHe NENTHAHOMN CBA3M. buonornueckoe 3HadeHHEe aMUHOKHCIOT. CUHTE3 U TUIPOIU3
NENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpUYHAs W TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENKOB: TMAPOJIN3, JEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX MPEBPALIEHUI: pPAacTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
AKCIIEPUMEHTAJbHBIX 337ad 10 TeMaM «A30TCOJAEp)KAlllMe OPraHWYECKUE COETUHEHHS» U
«Pacno3HaBaHMe OpraHUYECKUX COCAMHEHUI.

BbicokoMoO/IeKy ISIPHBIC COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COECIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aluu, CpelHsAs MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETUHEHUIN — MOMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIIXIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nosuaITHIIeHTepedTanaT). YTunuzanuus u nepepaboTKa MIacTHKA.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kayuyyku (OyTaJHeHOBBIH,
XJIOPOIIPEHOBBIH, N30IIPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

BonokHna: HatypayibHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTE€THYECKHE (KalpOH U JIABCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHHUs  (TedyoH, KeBiap, dBJIEKTPOINPOBOISIINE
HOJMMEpBI, OnopaszinaraeMble OJIMMEpPHI).



OKCIIEpUMEHTAIbHbIE METO/AbI U3YUYEHUS BEIIECTB U WX MPEBPALICHUN: O3HAKOMIICHUE C
oOpasliaMu TMPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4yyKOB, peLICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4 10 Teme «Pacrno3HaBanue miacTMacc U BOJIOKOH.

Pacuérnpie 3anaun.

Haxoxnenve MonekynsipHOH (pOpMyJbl OPraHUYECKOTO0 COSTUHEHHS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSAIIMX B €r0 COCTaB, HAXOXJACHHE MOJICKYJSIPHOW (OPMYIIBI OpraHUYeCKOTro
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHUs, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOTYKTOB peaKlUU U/WUIN UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOM (HhOPMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMCTB HWJIM CIOCOOOB MOJIyYEHUS,
OIpE/IeNICHUE JI0JIM BbIXOJA IIPOyKTa PEAKIIMUA OT TEOPETUUECKH BO3MOXHOTO.

MexnpeameTHbIe CBS3H.

Peanu3zanus MeXnpeaMETHBIX CBS3EH MPU MU3yYEHUU opraHuydeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJB30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSTUHN, IPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBICHWE, HAyYHBIH (haKT, THUIOTE3a, TEOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MO/ICJINPOBAHUE.

®usuka: marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, (PM3MYECKUE BEINYHMHEI,
€MHULIbI U3MEPEHUs1, CKOPOCTb, SHEPT U, Macca.

buonorus: kierka, opranusM, SKocucTema, ouocdepa, MeTaboIN3M, HACIEACTBEHHOCTD,
aBTOTPOHBIA M TeTepOTPOGHBIA THUI MHUTaHUS, OpoXXeHHe, (HOTOCHUHTE3, JIbIXaHWE, OCNKH,
YTIICBOJIBI, )KUPHI, HYKJICHHOBBIE KUCIOTHI, (DEPMEHTEHI.

['eorpacdusi: mone3Hple NCKOMAaeMble, TOTLIHBO.

TexHOoNorus: NUILEBbIE MPOAYKThI, OCHOBBI PAllMOHAIIBHOTO MUTAHUS, MOIOLIUE CPEACTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIIACC

OBLIAA U HEOPTTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMUYecKuil aneMenT. M3oronsl. CTpoeHHe 3JIeKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIIA. ODHEPreTHUYECKHE YpPOBHU U NOIYpPOBHU. ATOMHbBIE
opburanu. Krnaccudukarms XUMUYECKUX dIEMEeHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
AJIEKTPOHOB IO ATOMHBIM OpOHTAISIM. OJIEKTPOHHBbIE KOH(PHUIypalMd aTOMOB »BIIEMEHTOB
NEPBOro—4eTBEPTOrO0 TMEPUOJIOB B OCHOBHOM M BO30YXKIEHHOM COCTOSIHUM, DIIEKTPOHHbIE
KOH(UTYpal HOHOB. DJIEKTPOOTPULIATEIILHOCTD.

Ilepuonnueckuit 3akoH u llepuoguyeckas cucrema XMMHUECKUX diaeMeHTOB [I.W.
MengeneeBa. CBA3b NEPUOAMYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XMUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CIOKHBIX BEIIECTB MO TpymHmnaMm u
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMHu4uecKkasi CBsA3b. BUABI XMMHYECKOM CBS3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexann3mbl 00pa3oBaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIA U JOHOPHO-aKIENTOPHBIA. DHeprus
U JuInHA CBA3U. [[oaspHOCTH, HAIIPAaBIEHHOCTh U HACBIIIAEMOCTh KOBAJIECHTHOM CBsA3U. KpaTHble
cBs3u. Bonopoanas cBsi3b. MeXMONIEKYIAPHBIE B3aUMOACUCTBUS.



BaneHTHOCTP M BaJ€HTHBIE BO3MOXHOCTH aTOMOB. CBS3b JJIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuo/a).

[IpeacraBnenre O KOMIUIEKCHBIX —coeauHeHusix. (CocTaB KOMIUIEKCHOTO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonartue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJSIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHUsA. THUIBl KPUCTALTUYECKUX
peméToK (CTPYKTYP) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cuctemax. Mctunnble pactBopsl. [IpeacraBienue 0 KOJTTOUIHBIX
pactBopax. CrmocoObl BBIpRKCHHSI KOHIICHTPAIIMM pPACTBOPOB: MaccoBas JOJS BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HaceilleHHble ¥ HEHaCBIILEHHBIE  PaCTBOPHI,
pacTtBopuMoOcTh. Kpucramnoruaparst.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHMYECKHX BEHIeCTB. |pHBUAIbHBIC Ha3BaHUs
OTJIENbHBIX MPEJCTABUTEIICH HEOPTraHUIECKUX BEIIECTB.

Knaccugukanus XuMHUYeCKUX peakifii B HEOPTaHMYECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpaHEHHUs MacChl BEUIECTB; 3aKOH COXPAHEHUS W INPEBPALICHUS SHEPIrUU MPU XUMHUUYECKHUX
peakiusx. TemnoBbie 3QPEeKThl XUMHUUECKUX peakuuii. TepMoXuMuyeckue ypaBHEHHsI.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanus u kataau3aTropsl.

OOpatumbie u  HeoOpaTUMblE peakuMd. XUMHUYecKoe paBHoBecue. KoHcraHnTta
XUMHUYECKOro paBHOBecHs. DaKkTOphl, BIMSIOUIME HA MOJOKEHUE XUMHYECKOTO pPaBHOBECHS:
TeMIIepaTypa, JaBIICHUE M KOHIIEHTPAIlMU BEIIECTB, YYacTBYIOMUX B peakuuu. [Ipunuumn Jle
[TaTense.

OnekTponuTnueckas auccouuanus. CusipHble W crnadble  2neKTponuThl. CTeneHb
nuccormanuu. Cpeaga BOJHBIX PacTBOPOB: KUCIIOTHAs, HEUTpasibHas, LIejo4yHas. BogopoaHslii
noka3zarens (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAHOBUTENNbHBIE peakiuu. CreneHb okucieHus. OKUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHHST M BOCCTAHOBJIEHUs. BakHeWllne OKUCIUTENH U
BOCCTaHOBUTENHU. MeTO 2NIEeKTPOHHOTO Oananca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTaIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBPAIICHUI: pa3liokKeHUE
MEepPOKCHIa BOJOPOJa B NPHCYTCTBHHM KaTaJlM3aToOpa, MOJETH KPUCTAUIMUECKHX PEMIETOK,
MPOBEJCHUE pEaKiuii HOHHOTO OOMEHa, OIpelNeleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3yUEHUE BIUSHUS Pa3INUHBIX (DAKTOPOB Ha CKOPOCTh XMMHUYECKOH peakIuu U
MOJIOKEHNUE XUMHUYECKOTO PABHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuogmueckoit cucrteMe xuMuueckux sneMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTpOEHHS HX aroMmoB. (Duiznyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTa/uIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bomopon. Ilomydenne, ¢puznueckue M XMMHUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTUIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenue B mpupoje, crocoObl MmomydeHus, GU3NUECKUe U XUMHUYECKUE
cBoiicTBa. ['asioreHoBOOpOBl. BakHelne KUCIOPOACOAEPIKAIINE COCIUHEHUS TajJOTeHOB.
JlaGopaTopHbIe W MPOMBINIIICHHBIE CIIOCOOBI MOTYyYEHUs rajoreHoB. [I[puMeHeHne rajJoreHoB u
UX COEAUHEHM.



Kucnopon, o3oH. JlaGopaTopHble W IPOMBILUIEHHBIE CIIOCOOBI MOMTYYEHHsI KHCIOPOAA.
Ou3nyeckue W XUMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoga u o30Ha. Okcuasl u
HEPOKCHIBI.

Cepa. Haxoxnenwe B mpupoae, CIOCOOBI MOJNy4eHHUs, (U3MUECKHEe U XUMHYECKHE
cBorictBa. CepoBomopon, cyiabhunbl. Okcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CEepHOM KHCTOTHL. llpuMeHeHue cepsl U eé
COCIMHEHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOIydeHHs, (pu3MUeckrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KHUCHOTHL [IpriMeHeHue a30Ta U €ro COeIMHEHHIl. A30THBIC
yI0OpEHUSI.

®ochop. Haxoxaenue B mpupoje, crnocoObl moiyueHusi, GU3NYECKue U XHUMHUYECKUE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ Ccoiu.
[Tpumenenue docdopa u ero coenunenuii. DochopHbie ya00peHUsI.

VYriepon, HaxoxAeHHUE B TMpupone. AJUIOoTpomnHble Moauduxanuu. Puzndeckue u
XMMHYECKHE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHbIX yriiepomoM. Oxcun yriepoma(ll),
okcup yriaepoaa(lV), yrompHas kucinota u €€ coiu. AKTUBHPOBAHHBIA Yrojib, aAcopOLus.
Oynnepensl, rTpadeH, yriaepogHsle HaHOTpYyOku. IIpuMeHeHHMe TPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOJOM, H €r0 COSAUHEHHH.

Kpemuuii. Haxoxnenue B mpupoje, crocoObl MOMydeHus, (pu3nueckue u XUMHUYECKHE
cBoiictBa. Okcun kpemuus(1V), kpeMHUEBas KHCIIOTa, CUIMKATHL. [IpruMeHeHne KpeMHHUs U ero
coeauaenuii. CTEKII0, ero MoJy4yeHne, BUIbI CTEKIIA.

[Tonoxenue meramuioB B [leproanyueckoit cucreMe XUMHUYECKUX 1eMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UEK aTOMOB MeTaaoB. O0mue pu3nyecKkue CBOWCTBAa METAJLIOB.
[TpumeHneHne MeTalIoB B ObITY U TexHUKE. CIIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUN Pl HanmpsbDkeHUH MeTtauioB. OOmme crnocoObl  MOTyYEeHHS
METaJUIOB: THAPOMETAIUTYPTHSsl, MMPOMETAIUTYPIHS, dJIEKTpoMeTauTyprus. [loHsTHe 0 KOppo3un
MeTalioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

O6mas xapakrepuctuka metamioB |A-rpynmer [leprogndeckoit cHCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuil u kanuii: nonydenue, puandyeckrue U XMMHUECKHE CBONCTBA, MPUMEHEHUE
MIPOCTHIX BEIIECTB U MX COCTUHEHUH.

O6mas xapaktepuctuka MetamnoB |IA-rpynmsr [leprogudeckoit cucTeMbl XUMHYECKHX
DIIEeMEHTOB. MarHuii M KanblMid: TMody4deHue, (QU3NYecKue U XUMHUYECKHE CBOWCTBA,
IPUMEHEHHE IPOCTHIX BEIIECTB U UX coeuHeHul. JKECTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUSI.

ATIOMUHUH: TIONTydeHre, GU3NYECKUe W XMMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeAMHEHUH. AMGOTEpHBIE CBOWCTBA OKCHAA U THAPOKCHAA aTIOMHUHUS,
TUAPOKCOKOMILIIEKCHI aTFOMUHUS.

OO6mass xapakTepucTuka MeTauioB mnoOounbix mnoarpynmn (b-rpymm) Ilepuomuueckoit
CUCTEMBI XUMHYECKUX JICMECHTOB.

Ou3nyecKkue U XMMHUECKHE CBOMCTBA XpoMa U ero coequHeHu. OKCUIbI U TUIAPOKCUIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u OUXpoMaTrhl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[Tony4yeHne 1 MpUMEHEHUE XPOMA.

du3nyeckue M XUMHYECKHME CBOMCTBA MapraHiia M €ro CoeauHeHud. Baxueiimme
coenunenus mapranna(ll), mapranna(lV), mapranna(VI) u mapranna(VIl). Ilepmanranar kanus,
€ro OKHCIIUTEIbHBIE CBOWCTBA.



DuU3nYeCKne U XUMUYECKHE CBOMCTBA XKeJe3a U €ro coeAuHeHU. OKCUIbI, THAPOKCUIBI U
conn xkene3a(ll) u xeneza(lll). [lonmydyenne u npuMeHeHHE KeJe3a U €ro CILIABOB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEJIU U €€ coenruHeHuil. [lonydenne u npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyuyenue, Gpu3nYecKue U XUMUYECKUe cBOiicTBa. AM(pOTepHbIe CBOIICTBA OKCHA
Y THIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[prMeHeHne IuHKa U ero COeAMHEHUH.

OKCIEpUMEHTAIbHBIE METOJIbl H3Y4Y€HHUS BEHIECTB MU MX MPEBPALICHUN: HU3yYCHUE
00pa310B HEMETAJJIOB, TOpeHue cepel, Qocdopa, xenae3a, MarHus B KUCIOPOJIE, M3yUeHUE
KoJuleKuun «MeTtamibl W CIIaBb», B3aUMOJECHCTBHUE IIEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOM (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMu KHUCIJIOT U IIeJI0uel, KaYeCTBEHHBIE PEaKI[MU Ha HEOPTAHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJIa U KaTUOHBI METAJLJIOB, B3aUMOJICUCTBUE TMAPOKCHUIOB AJFOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT U IIEJIOYEH, pelIeHue SKCIEePUMEHTANIbHBIX 3aJa4 10 TeMaM «l anoreHsn»,
«Cepa u e€ coeqmHEHUS», «A30T U Pochop 1 X coeTMHCHUSD», « MeTaITBI TJIABHBIX TOATPYIII,
«Mertamibl MTOOOYHBIX MTOATPYIII.

XuMUA U )KU3HD.

Ponb xumun B obecriedeHHH yCTOWYMBOTO pa3BUTHUS deloBeuecTBa. [loHATHE O HAyUHBIX
METO/JaX TIO3HAHMS ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuyHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUsI BaXKHEUIIIUX
BelIeCcTB (Ha MpUMEepe MPOM3BOACTBA aMMHUaKa, CEPHON KUCIOThI, MeTaHoMa). [IpoMbliineHHbIe
CIOCOOBI MOMYYEHHsS] METANIOB M CIUIaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpY’KaoIeld cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370poBbe dYesoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuna ucmosib30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Posib XUMUU B pa3BUTUU MEIULUHBI.

XVMHUs TUIIA: OCHOBHBIE KOMIIOHEHTHI, UIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MUIIEBON 0€30MacHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xumus. [lpaBmia Ge3omacHOTO
MCIIOJIb30BaHUs IIPENapaToB OBITOBOM XMMHH B MOBCETHEBHOMN KU3HHU.

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

Xumus B CEIBCKOM X03siiicTBe. OpraHnuecKrue 1 MUHEPAIbHBIC YI00PECHHS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPAaCKH, CTEKJIO0, Kepamuka. MaTepuaibl
JUIs1 3JIEKTpOoHUKH. HaHoTexHonorum.

Pacuérnbie 3anaumn.

Pacuérer: maccel BemiecTBa WM 00bEMa Ta3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MAacChl (00bEMa, KOTUIECTBA
BEIIECTBA) MPOJIYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTa pPEaKllMd, €clid OJHO M3 BEIIECTB JTaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PAcCTBOpPE, MOJIM BBIXOJIA TMPOIYKTa PEAKIUU OT TEOPETHUECCKHU
BO3MO>KHOTO.

MexnpeaMeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBSA3eH MpHU U3YYEHHH OOIIEl M HeOpraHMYecKoi XMMUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK Y MOHATUM, IPUHATHIX B OTACJIbHBIX MPEIMETAaX €CTECTBEHHO-HAYUYHOI'O [IUKJIA.



OO0me ecTeCTBEHHO-HAyYHbIC TMOHSATHS: SBJICHHE, HAydHbIH (akT, rumoresa, Teopwus,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIKS, TEePUOIUIHOCTh, HAOIIOJCHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHDP, MAKPOMHp, aTOM, dJIEKTPOH, MPOTOH, HEHTPOH, HOH,
W30TONBI, PATUOAKTUBHOCTh, MOJIEKYJa, DHEPreTHYECKUA YPOBEHb, BEIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
U3MEPEHHUSI, CKOPOCTh, IHEPTHsl, Macca.

buonorus: kneTka, opraHm3M, OJKocucTeMa, Ouocdepa, MeTaboJu3M, MaKpo- U
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YTIEBOJIbI, HYKICHHOBBIE KHCIOTBI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpaduisi: MUHEPAITBI, TOPHBIE TIOPO/IBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMHIecKasi IPOMBIIIICHHOCTb, METAJUTYPrysi, CTPOUTEIIbHBIE MaTepHAIbI,
CEIbCKOXO035MCTBEHHOE IPOM3BOJICTBO, MHINEBas IPOMBIIUICHHOCTh, (hapMaleBTHYeCKas
MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX penaparos, MIPOU3BOICTBO
KOHCTPYKIIMOHHBIX MaT€PUAJIOB, SJICKTPOHHAS! TPOMBIIINIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTtBercTBHM C CUCTCMHO-ACATCIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JIMYHOCTHBIX
pE3yJIbTaTOB OCBOEHHUS MpeameTra «XHMHsS» Ha YPOBHE CpEOHEro oOuero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJMYyue MOTHUBAlMM K  OOYy4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B OGH_ICCTBG npaBujiaMM W HOpMaMu HOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, HKOJIOTMYECKON KYJIbTYphl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIC PE3yJIbTAThl OCBOCHUS TpeaMeTa « XHMHsD OTPaKalT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIILHOCTH OOYYaAIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuHOCTHBIE PE3yJbTAThl OCBOCHUS INpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
OIbITa [TO3HABATEIBHON U IMPAKTUUECKOHN NEATEIIbHOCTH 00y4aroIUXCsl B IPOLECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

0CO3HaHMsI 00YYAIOIUMKCS CBOMX KOHCTUTYLIMOHHBIX NpaB U 00S3aHHOCTEH, YBaXKEHUs K
3aKOHY U NPABOIOPSAKY;

MNpeaACTaBJICHHUA O COLNUAIIBHBIX HOpMax MW IIpaBUJIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENILHOCTH MPH CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHNN y‘~I€6HBIX W ITO3HABATCJIbHBIX 3a4a4, BBIITOJIHCHUN XUMHUYCCKUX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH e TeTbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

OEHHOCTHOI'O OTHOHICHHA K HCTOPUYCCKOMY M HAYYHOMY HACICAUIO OTEYECCTBCHHOM
XAMMUH,

YBa)KE€HHUsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM U TMPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HAHMsI TOTO, YTO J@HHBbIE HAyKM €CThb pe3yJbTaT JUIMTEJbHBIX HaOIIOACHUH,
KPOMOTJIMUBBIX OKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘-IéHBIX H ITIPAKTUKOB;

UHTEpeca M TI03HABaTENIbHBIX MOTHMBOB B IMIOJIYYEHUH M TMOCIEAYIOIIEM aHaIu3e
UH(OPMALIUHU O TIEPEIOBBIX JOCTH)KEHUSX COBPEMEHHOM 0T€UeCTBEHHON XUMUM;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OIICHUMBATh CHUTyallMd, CBA3aHHBIC C XHUMHUUYCCKUMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEILEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CcBOE IMOBCACHHUEC W IIOCTYIIKKM CBOHMX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPABCTBCHHLIX W ITPAaBOBBIX HOPM U C y‘IéTOM OCO3HaHUuA HOCJ'IG)]CTBI/II\/II IMOCTYIIKOB;

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAaHMs LEHHOCTeH 3/0poBOro M Oe3omacHoro olpas3a KHU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3HYECKOMY U IICUXMUYECKOMY 3/10POBBIO;



coOoIeHnsT MpaBmwil 0€30macHOTO OOpaIieHusl C BEIIeCTBAaMU B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU J€ATEIHHOCTH;

MOHWMAHUS [IEHHOCTH TPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJS,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOro BOCIIUTAHUSA:

KOMMYHHUKAaTUBHOH KOMIIETCHTHOCTH B y4€OHO-HCCIIEIOBATEILCKOM JICSITEIIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JEATCILHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILHUATbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQPECCU pa3IudHOro poja, B TOM YHCIIEC Ha
OCHOBE IMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIOJSIM TPpyJa U pe3yJibTaTaM TPYI0BOH ACSATEIbHOCTH,

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYaJIbHOM TPACKTOPUH OOpa3oBaHUA,
Oynyuieit mpodeccuu u peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C yUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€J1eCO00PA3HOr0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI00aJTLHOTO XapaKTepa SKOJOTHUECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
paMOHAIBHOTO MPUPOIONOIb30BAHNS;

AKTUBHOTO HENPUATHS NEHCTBUM, MPUHOCIIIMX BPEI OKpPY’KaloIled MpUPOIHOM cpene,
YMEHHUS MPOTHO3UPOBATH HEOJATONMPHUATHBIE YKOJOTUYECKUE MOCTEACTBUS MPEITPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMAIBLHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO pa3BUTUS HAyKd U
0OLIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK Haykd, OCO3HaHus €€ ponu B (HopMUpOBaHUHU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpY KaroIIeM
MHUpE KaK O €JUHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHMM IMPUPOJIHBIX 3aKOHOMEPHOCTEH M
penIeHrH IPOo0IeM COXpaHSHUS TPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B OCOOOM 3HAYMMOCTH XMMHH JJISI COBPEMEHHOW IMBHIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BAXKHON POJNM B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHOM
KYJbTYpPBI, B PELICHUH II00ATBHBIX TPOOJIEM YCTONYMBOTO PAa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THUIIEBOM W JKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHMMAaHUs CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH WCITOJIb30BaTh IMOTyYaeMbIe 3HAHUS JIJIs



aHaM3a U OOBSCHEHMS SIBIICHUI OKPYKAIOMIETO0 MHUpa M MPOHCXOIIIINX B HEM H3MEHEHHIA,
YMEHHS JIeJIaTh 000CHOBAHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C IEJIBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BAaTh XMMUYECKHUE 3HAHUS JIUISl PELICHUS TPOOIIeM
B PCAbHBIX )KU3HEHHBIX CUTYAIUSIX;

UHTEpeca K MO3HAHUIO, UCCIIE0BATEIBCKOM e TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHU B COOTBETCTBHHM C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3iInyHbIX cdepax MnpoecCHOHATBHON
JESTEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MeranpeameTHele pe3yabTaThl OCBOEHHUs INPOTpaMMBbl 10 XMMHUU Ha YPOBHE CPEIHETO
o01ero 06pa3oBaHus BKIIOYAIOT:

3HAYMMBbIC JUII (POPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTUHAPHBIC
(MeXMpeIMeTHbIC) OOLICHAYYHbIC TOHATHS, OTPAXKAIOIINE LEIOCTHOCTh HAYYHOU KapTUHBI MUpA
n CHGHI/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIb3YCMbBIX B €CCTCCTBCHHBIX HayKax (MaTCpI/Iﬂ, BEIICCTBO,
SHEpTrui, SABJICHUC, IIPOHECC, CUCTEMA, HayLIHbII\/JI (1)aKT, MIpUHOMUII, THIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOPHS, UCCIIIOBAaHKE, HAOIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

yYHHBEpCallbHbIC ~ yueOHble  JIeWCTBHS  (TMO3HABaTElbHBbIC,  KOMMYHHKATHBHBIC,
peryisTuBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh  OOYYAIOMIMXCSI  KCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIE yueOHBbIE MAEWCTBHUS B IO3HABATEIHHOU U
COLIMATILHOM MTPaKTHKE.

MertanpeamMeTHble pe3ysbTaThl OTPaXXKalOT OBJIAZICHHE YHHUBEPCAIbHBIMU y4e€OHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA HeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIC YHMBeEPCAJIbHbIE Y4eOHbIEe 1eHCTBUS

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENIbHO (OPMYJUPOBaTh M aKTyalIM3UpOBaTh MpoOJeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpeNeNsATh LeNU JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThl ACATCIBHOCTHU C ITOCTABJICHHBIMHU LICIISIMU,

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUHU HpI/IéMLI JJIOTUYCCKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHI M yCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE MOHITHS ISl OOBSICHEHUS OT/IETbHBIX (PAKTOB U SBIICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH I KJ'IaCCI/ICbI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaxunﬁ;

YCTaHaBJIMBAThL NPUYNHHO-CICACTBCHHBIC CBA3U MECKAY N3YHYACMBIMU ABJICHUSAMMU,

CTPOUTH JIOTUYECKUE pACCYKIeHUS (MHIyKTUBHBIC, JIENyKTUBHBIE, IO AaHAJOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYITUPOBATH
BBIBOJIbI U 3aKJIFOUYCHU S,

IMPUMCHATE B MNPOLUECCE IMO3HAHUA HCIOJB3YEMBIC B XUMUHW CHUMBOJIMYCCKHUC (3HaKOBI)Ie)
MO/JIEJIH, IPE0O0Pa30BhIBATH MOJICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,



XUMHYecKass (OpMysa, YypaBHEHHME XUMHYECKOM peakuuu — IpU pPELICHUH Yy4eOHBIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a7ay, IPUMEHATh Ha3BaHHBIE MOJEIbHBIE MPEICTABICHUS
JUISL BBISIBJICHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUYECKUX PEAKLIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKHE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJOB HAy4YHOI'O IIO3HAHMS BEILIECTB M XUMUYECKUX PEAKIUM;

dopMynHMpoBaTh 1MW M 33Jaud  HMCCIEJOBAHHUS, HCIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(hOpMyJIMpPOBAaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAJICTh HABBIKAMU CAMOCTOATEIBHOIO IUIAHUPOBAHUA M IPOBEACHMS YUYCHHUYECKHX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyiupoBaTh O000OIIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

IpUOOpETaTh ONBIT YYEHUYECKOM HCCIIEe0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/OB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPopManud (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMHUYECKOIO COJEp)KaHMs, CIIpaBOYHble TmocoOus, pecypcel MHTepHerTa),
aHaJM3UpOBaTh MH(OpPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpelncTaBIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(dopMyJIMpoBaTh 3ampoChl U NPUMEHSATH pa3jIMYHbIE METOAbl IPU IOMCKE U O0TOOpe
uH(popMaLuu, HE0OXO0AUMOM J1JIs BBIIIOJIHEHUS yUYe€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

nproOpeTaTh OMBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJOTHH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPaTh ONTUMAIbHYIO (OpMY IMpencTaBiIeHHs] HHPOpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uHpopMaLueil: MPUMEHATb MEXIpeIMeTHble ((QU3MUYecCKue M MaTeMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYKAAEMOM TEMBI B X0JI€ TUAIOTa U/WUIH TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'II/IpOBaTB CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCIBbHO BBITIOJTHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEW PEe3yJIbTATOB I03HABATEIILHOM NEATENBHOCTH, MOJYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IIPpU  BBIIOJIHEHUH XUMHYECKOIO
OKCIIEPUMEHTA, TPAKTUYECKOW pabOThl IO WCCICIOBAHUIO CBOMCTB H3yYaeMBIX BEIIECTB,
peanu3anuu y4eOHOro MpoeKkTa, W (POPMYIHPOBATH BBIBOJBI MO pPe3yJibTaTaM MPOBEAEHHBIX
WCCIICTIOBAHHM MyTEM COTTIACOBAHMS MMO3UIIUI B X0 00CYKICHUS U 0OMEHAa MHEHHSIMH.



PerJ’[HTI/IBHbIe YHUBEpPCAJIbHBIC y‘leﬁHLIe JelCcTBUA:

CaMOCTOSATENIFHO IIJIAHUPOBATh U OCYIIECTBISATH CBOIO IO3HABATEIBbHYIO JIESTEIBHOCTS,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
npeUlaraéMblii allTOPUTM JICHCTBHI NPU BBIOJHEHUU YYEOHBIX M HMCCIIEOBATEIBbCKUX 3aj1ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEelICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTrHbIie pe3ybTaThl OCBOCHHUS MPOTPaMMBbI M0 XMMUU Ha YriIyOJEHHOM ypOBHE Ha
YPOBHE CpeJHEero oOuero oopa3oBaHMs BKIIOYAIOT crienuduyeckue A y4eOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI NEMCTBUH MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH 110 MOJYyUYEHUIO HOBOTO 3HAHMS U MPUMEHEHUIO
3HaHUH B Pa3MYHBIX YYEOHBIX CUTYallUsiX, a TAaKKe B PEAJbHBIX JKU3HEHHBIX CUTYyalUsX,
CBA3aHHBIX C XUMHEH. B mporpamme 1o XMMHM IPEIMETHBIE PE3YJbTaThl IIPEICTABIICHBI I10
roJaM U3y4eHHUs.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XuMUsh» OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYCHMHU OPraHUYECKOM XHUMHH B
CUCTEME €CTECTBEHHBIX HAyK U €€ POJU B 00ECIEUeHUN YCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUUECKOW M THUIIEBON 0€301acCHOCTH, B Pa3BUTHUH
MEAMIIMHBI, CO3JaHHH HOBBIX MAaTEpPHallOB, HOBBIX HMCTOYHHKOB JHEPrUH, B OOECHEUYECHUU
paIoHaIBHOTO TPUPOIONONH30BaHMS, B (DOPMUPOBAHUN MUPOBO33PEHUS M OOIIEH KYyIbTYPHI
YyeJloBeKa, a TaKKe ODKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHON Cpelie;

BIIQJICHUE CHUCTEMOM XWUMHUYECKMX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOMOJATrarolIue
NOHATHS — XMUMHYECKHI JJIEMEHT, aToM, SIIPO M OJIEKTPOHHas 00ojoYka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YKJIEHHOE COCTOSIHMSI aTOMa, TMOpHUIM3allis aTOMHBIX
opOuTanel, HWOH, MOJIEKyJa, BaJ€HTHOCTb, 3JIEKTPOOTPHUIATENBHOCTb, CTENEHb OKHCIICHUS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHash Macca, MOJIAPHBIA OO0BEM, YIIEPOAHBIN CKeNlerT,
byHKIIMOHAIbHAS TPYINa, pajguKai, CTPYKTypHble (Qopmymbl (pa3BEpHYThIC, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEpPBI, TOMOJIOTUYECKUN psAZl, TOMOJIOTH, YIJIEBOJOPOAbI, KHCIOPOJA- M a30TCOAeprKallne
OpPraHMYECKHUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoaunueckuil 3akoH . M. MenneneeBa, Teopusi CTpOEHHS
opranmyeckux BemiectB A. M. byrnepoBa, 3aKOH COXpaHEHUST MAacChl BEIIECTB, 3aKOH
COXpPaHEHHS W TPEBpaAlleHMs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAllhue B OCHOBE MOHHUMAaHUs
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKHUX SIBIIGHUM; TMPEACTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUid, TEPMOJMHAMUUYECKMX W KHUHETHYECKMX 3aKOHOMEPHOCTSAX WX
MPOTEKAHWs, O B3aMMHOM BIIMSHHHM aTOMOB W TPYII aTOMOB B MOJIEKyJax (MHIYKTUBHBIN U
Me3oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeneHUsT O CBONCTBAX,
cocTaBe, OJMy4YeHUHU U 0€30MaCHOM MCIOJb30BaHNN BAKHEHUIIINX OPraHUIECKIX BEIIECTB B OBITY



U TPAKTHUYECKON JeATENbHOCTH YEJIOBEeKa, OOIIMX Hay4YHBIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOICTBA METAHOJa, IepepabOTKu HePTH);

c(OpMUPOBAHHOCTh YMCHHIA: BBISIBIIATH XapaKTEPHbIC MPU3HAKU MOHSTHIA, YCTAHABIINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHUS ITPU OMUCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OpPraHWYECKUX COEIMHEHUII;

c(OpPMHPOBAHHOCTH YMEHHIA:

HCIIOJIb30BaTh XUMHYECKYIO CUMBOJIMKY JUISI COCTABJICHHSI MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHuYeCKIX BEUIECTB;

COCTaBJISITh YpaBHEHUS XHUMHUYECKUX pEaKUMd U  pacKpelBaThb HUX  CYIIHOCTE:
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKLIUH  IOCPEJACTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca JTHX peakUuuid, peakuii MOHHOTO OOMeHa IyTEM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATh MOJEIM MOJEKYJl OpPraHMYECKHWX BEIIeCTB Ui WJUIIOCTPAllUU HX
XUMHYECKOTO ¥ POCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHHUI: yCTAHABIUBATH IPUHAICKHOCTh U3YYCHHBIX OPraHUYIEeCKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONMpPEeAECIEHHOMY KIIACCy/TPYyIIe COeNMHEHUH, 1aBaTh UM
Ha3BaHUs 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUs
JUI  OTACTBHBIX MPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTWJICH, TOJYyOI,
[JIMIEPUH, STWICHTIUKONb, (GeHoN, (OpMaNbIeTHA, aleTadbJCTH]l, AaleTOH, MypaBbHUHAS
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHUTHUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJIbT03a, GPYKTO3a, AHUIIUH, TUBUHUJI, U30IIPEH, XJIOPONPEH, CTUPOII U IPYTHE);

c()OPMUPOBAHHOCTh YMCHHSI ONPEACIATh BHUJ XHMHUYCCKOW CBSI3M B OpPraHUYCCKHX
COCMHEHUSX (KOBaJICHTHAS! M HOHHAS CBSI3b, G- U M-CBS3b, BOJOPOAHAS CBS3b);

c(OpPMUPOBAHHOCTh YMEHHS MPUMEHSATH TMOJOXKEHUS TEOPUU CTPOEHHUS OPTraHUYECKUX
BemiecTB A. M. byTtinepoBa st 00bsSCHEHUS! 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTE€pHU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XUMHUYECKHE CBOMCTBA TUIMIMYHBIX MPEJCTaBUTENEH pa3NTUYHBIX KJIACCOB OPTaHUYECKUX BEIECTB!
QIKaHOB, IHUKIIOAIKAHOB, AJIKEHOB, AJKaJMEHOB, AKHMHOB, apOMaTHYECKHX YTJIEBOJOPOJIOB,
CIIUPTOB, ANBJICTHIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CJIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJHCAXapPHUIOB),
WTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXKAY HHMH YpPaBHEHUSIMH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIINH ¢ UCTIONB30BaHUEM CTPYKTYPHBIX (OPMYIL;

c()OPMUPOBAHHOCTh YMEHHUS TMOATBEPXkJAaTh HAa KOHKPETHBIX TIPHUMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPTraHMYECKHX COEIWHEHHWH OT KPAaTHOCTH W THIIA
KOBaJICHTHOH CBSI3U (G- U T-CBSI3U), B3aMHOTO BIIUSTHUSI aTOMOB U TPYIITT aTOMOB B MOJICKYJIaX;

c(OPMUPOBAHHOCTh YMEHHUSI XapaKTepPH30BaTh MCTOYHUKH YIIEBOJAOPOIHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, yrojib), CIOCOOBI €ro MnepepadoTKH M MPAKTUYECKOE NPUMEHEHHE
MPOIYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUU O ECTECTBEHHO-HAYYHBIX METOJaxX
MO3HAHUS — HAONIOICHWH, W3MEPEHUH, MOJCIHPOBAHUH, OKCIEPUMEHTE (pealbHOM |
MBICJICHHOM) ¥ YMEHUS IPUMEHSTH 3TH 3HAHWSI,

c()OPMHUPOBAHHOCTh ~ YMEHHSI TPUMEHATH OCHOBHBIC  OICPAMH  MBICITHTEILHOM
NESTENIbHOCTH — aHAJW3 M CHUHTE3, CpaBHEHHE, OOOOIIeHHE, CHUCTEMATH3aIUIO, BBISIBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBS3EH — JIJIsl M3yYEHHUs CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH;



Cc(OPMHPOBAHHOCTb YMEHUH: BBIABIIATH B3aMMOCBS3b XUMUYECKUX 3HAHUHN C MOHATHIMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB Ui 0Oojiee OCO3HAaHHOTO
NOHMMAHHUS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUH, HMEIOIINX €CTECTBEHHO-
HAY4HYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHUH: MPOBOAUTH PACUYETHl IO XUMHUYECKUM (opmyram u
YPaBHEHHUSIM XMMHUYECKUX PEAKIMi C HMCIOJIb30BaHHEM (PU3MUECKUX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPaKTEPU3YIOIIMX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOH (OopMyJbl BELIECTBA 110 M3BECTHBIM MACCOBBIM JOJISM
XUMHYECKHX 3JIEMEHTOB, TPOAYKTAM CTOPAaHHUs, ITNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHI: POTHO3UPOBATH, AHAIM3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKO 0€30IaCHOCTH MOCHEACTBUS OBITOBOM W IPOU3BOACTBEHHON JESATEIBHOCTH
4eJ0BEKa, CBA3AHHOM C mepepadOTKOM BeIIeCTB, HCHOIb30BATH IOJTYYEHHbIE 3HAHUA JUIS
NPUHATHS TPAMOTHBIX PEIICHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUN: CaMOCTOSITENbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
9KCHEPUMEHT (IIOJTy4YEeHUE U U3YUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHbIE PEAKIIUU
YIJIE€BOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIMX OPraHUYECKHX BEILECTB,
pelleHHe HKCIEPUMEHTAJIbHBIX 33Jad 10 paclO3HABAaHMIO OPTraHWYECKUX BELIECTB) C
coOnrofeHreM IMpaBuwil 0Oe3omacHOro oOpallleHuss C  BEIIeCTBaMU U JIaDOpaTOPHBIM
o0opyoBaHueM, (HopMyJIUpoBaTh IENIb HMCCIECIOBAHUA, NMPEICTABIATh B pa3iU4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTD;

c¢(OpMUPOBAHHOCTh YMEHUI:

coOIIO/IaTh MPaBHJIA HKOJOTHYECKH IIE€JIECOO0Pa3HOTO IMOBENEHHS B OBITY M TPYIOBOMH
JESATEIIBHOCTH B ILEJIAX COXPAHEHUS CBOErO 370POBbS, OKPYKAIOLIEH MPUPOAHON Cpenbl U
JOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMNACHOCTb TOKCHUYECKOIO JEWCTBUS Ha JKUBbIE OPraHU3Mbl OMNPEeNIEHHBIX
OpPraHMYEeCKHUX BEIIECTB, MOHUMas cMbIc noka3arens [1/1K;

aHATM3UPOBaTh  1LI€JI€COOOPAa3HOCTh  NMPHUMEHEHHMS  OpPraHWYEeCKMX  BEIIECTB B
HNPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHUS] COOTHOLIIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMW: OCYIIECTBISATH IEJICHANPABICHHBIA TMOUCK XUMHUYECKOUN
uH(pOpMallMK B pa3IMYHBIX HMCTOYHUKAX (HayyHas M ydyeOHO-HAyyHas JHUTepaTypa, CpelcTBa
MaccoBoi uHpopmauuu, HMHTepHET M Jpyrue), KPUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C MOCTABICHHOW y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOEHHMsSI Kypca «OOmas W HeopraHuyecKas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJCTABICHNUN: O MaTepHAIbHOM €IMHCTBE MHPA, 3aKOHOMEPHOCTSIX
Y TI03HABa€MOCTHU SIBJICHUI NPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poiid B 00ECleYeHUH YCTOWYMBOIO Pa3BUTHUS, B PELICHUH MPOOJIEM HKOJIOTHUECKOMH,
HHEPreTUYECKOM M NHIIEeBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECHEUEHHWH  PalMOHAIBHOTO
MPUPOIONOIB30BaHus, B GOPMUPOBAHUN MUPOBO33PEHUS U O0IIEH KyIbTYphl UEJIOBEKA, a TAKXKE
HKOJIOTHYECKU OOOCHOBAHHOT'O OTHOILIEHHS K CBOEMY 3710POBBIO U IPUPOTHON CPeIe;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATAIOIINE
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIbL, JJIEKTPOHHAs: 000JI0YKa aToma, S-



, Pp-, d-atoMHbIe OpOMTaNM, OCHOBHOE W BO30YKIAEHHOE COCTOSIHHS aroma, THMOpHIH3arius
ATOMHBIX OpOWTaneii, WOH, MOJCKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHBb
OKHCJICHUSI, XHUMHUYECKass CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYecKas, BOJOPOJIHAs),
KpUCTAJUIMYECKash pelETKa, XUMHUYECKash peakiusi, pacTBOP, SJICKTPOJUTHI, HEIIEKTPOJIUTHI,
SJIEKTPOJUTUYECKAs  JUCCOLUMAIMs, CTENEeHb JMCCOIMAllMM, BOJOPOJHBIM  IOKa3aTelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYIECKON peaKIiu, CKOPOCTh XUMUYECKON
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUHU M 3aKOHBI (TEOPHUS DIEKTPOJIUTHUYECKOU
Jqyccouuanuu, nepuoauyeckui 3akon [[.M. MenneneeBa, 3aKOH COXpAaHEHUS MacChl BELIECTB,
3aKOH COXPAaHEHUs W MPEBpPAICHUS SHEPTUU MPU XUMHUUYECKUX PEaKIMSAX, 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOLIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMUH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U CHUCTEMHOCTHU
XMMHYECKUX SIBJICHUM; COBPEMEHHBIC NPEACTABJICHHS O CTPOCHHMU BEHIECTBA HA AaTOMHOM,
MOHHO-MOJIEKYJISIPHOM UM HAJMOJIEKYJSIPHOM YPOBHSX; MPEICTaBICHUS O MEXaHU3Max
XUMUYECKUX PEaKlUid, TEPMOJMHAMUYECKMX W KHUHETHYECKHMX 3aKOHOMEPHOCTSAX  HX
NpPOTEKaHUs, O XUMHYECKOM DPABHOBECHH, pacTBOpaXx U  JIUCIEPCHBIX  CHUCTEMAax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBe, MOJYYECHUH M OE30M1aCHOM HCIOIb30BaHUH
BXHEHIINX HEOPTaHWYECKUX BEIIECTB B OBITY U NPAKTHUECKON JAESITEIbHOCTU 4YelIOBEKa,
0OIIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIISITH XapaKTEPHbIC MPU3HAKU MOHATHM, YCTaHABIIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHSTHUS MPU OMHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX MPEBPAILICHUH;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BaTh XMMHYECKYI0 CHUMBOJIMKY JJIsi COCTABIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIM, CHUCTEMAaTHYECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHaIbHbBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEENSITh BAJIGHTHOCTD U CTENIEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BUJl XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJUTMYECKas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUS OOBSCHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT BHUAA
XUMHUYECKON CBS3M U TUMA KPUCTAJUIMYECKOW PEImIETKH, OOMEHHBIM U JJOHOPHO-aKIIETITOPHBIHA
MEXaHU3Mbl 00pa30BaHMs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh yYMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO WX
COCTaBy, XMMHYECKUE PEAKIMHU IO Pa3IuyHbIM HpHU3HAKaM (YHMCIy M COCTAaBY pPEArupyroIInX
BEIIECTB, TEIJIOBOMY JS(PQeKTy peaklnHd, W3MEHEHHUIO CTeMeHEel OKHUCIIEHUS JJIEMEHTOB,
00paTUMOCTH, y4YacTHUIO KaTajiu3aTopa W JPYTUe); CaMOCTOATEIbHO BBIOMpATh OCHOBAHUS W
KPUTEPUU JJI KITaCCU(PUKAINHI U3y9IaeMbIX BEIIECTB M XUMHUYECCKUX PEaKIIHiA;

c(OpMHUPOBAHHOCTh YMEHHUSI PACKpBIBaTh CMBICH Mepuoaudeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(hOpMUPOBAHHOCTh YMEHUH: XapaKTePHU30BaTh IEKTPOHHOE CTPOEHHE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuomumueckoit cucremsr JI.H.
MenieneeBa, UCHOJIb3Ys MOHITHUS «IHEPTETUUECKUE YPOBHUY, «IHEPreTUUECKHE MOJAYPOBHUY,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE DHEPreTHUYECKHUE COCTOSHUS
aToMa»; OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHUSI CBOMCTB XHUMHUYECKHUX OJJIEMEHTOB M WX
COEMHEHUH 10 nepuojaM U rpymmam Ilepuoguueckoii cucremsl [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IIEKTPOHHBIX 000JI0UEK;



c(hOpMUPOBAHHOCTh YMEHHI: XapakKTEpPU30BaTh (OMUCHIBATH) OOIHME XHWMHYECKHE
CBOICTBa BEIIECTB Pa3IUYHBIX KJIACCOB, IOJATBEP)KIATh CYLIECTBOBAHHE IEHETHYECKON CBSA3U
MEXJly HEOPTraHUYECKMMU BEIIECTBAMU C IIOMOIIbIO YPaBHEHUI COOTBETCTBYIOLIUX XUMHUECKHUX
peaKIuii;

c(hOpMUPOBAHHOCTh YMEHHS PACKPBIBATh CYIIHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI SJICKTPOHHOTO OajlaHCca 3TUX pEaKIHii; peakuuil HOHHOTO
oOMeHa MNyTEM COCTaBIEHUS HX IIOJIHBIX M COKPAaLIEHHBIX HOHHBIX YpPaBHEHHUH; peakuuil
TUAPOIIN3A; peakluil KOMILIEKCOOOpa3oBaHMs (Ha MpUMEPE THIPOKCOKOMILJIEKCOB ILIMHKA U
ATIOMHUHMS);

c(OPMHPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XHMHUYECKHX
peakuuii ¢ y4€TOM HMX OHHEPreTHMYECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHUYECKON pEeaKkiMu B 3aBUCHMOCTU OT Pa3jIMuYHBIX (DAKTOPOB, a TaKKe XapaKTep CMEIIECHUs
XUMHYECKOT0 PaBHOBECHUS IO/ BIUSHUEM BHEIIHUX Bo3zaeicTBuii (mpunuun Jle llarensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUUECKHUE PEAKIIMHU, JIEKaIINe B OCHOBE
IPOMBIIIIEHHOTO TIOJYYEHUS] CEPHOW KHUCJIOThl, aMMHakKa, oOOILIue Hay4HbIE IPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; I€IeCOO00Pa3HOCTh NPUMEHEHUS HEOPraHWYeCKUX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJB3a;

c(hOopMUPOBAHHOCTD BJIAJICHHS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TTO3HAHUS SIBJICHUIN
OpUpoABl  — HAONIOJCHHWE, W3MEPEHHE, MOJCIUPOBAHUE, OJKCIEPUMEHT (pealbHbIl U
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HayKaX, YMEHHUS MPUMEHSTh ATH 3HAHUS MPU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHHUIA,
MMEIOLINX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJIOBEKA U B IOBCEIHEBHOM KU3HHU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
NpPEJCTAaBICHUAMU JIPYTHX €CTECTBEHHO-HAy4YHbIX IIPEAMETOB Uii 0ojiee OCO3HAHHOI'O
MMOHUMaHUS MaTepUaIbHOrO €IMHCTBA MUDPA;

c(OpMUPOBAHHOCTh YMEHHUS ITPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJISIpHAs KOHIEHTpAIUs»; MacChl BEleCTBa WM o0bEMa rasa
10 U3BECTHOMY KOJIMYECTBY BEILECTBA, Macce WIM 00bEMY OJHOTO M3 YUACTBYIOIIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOrO 3(PdeKTa peaklu; 3Ha4YeHNs1 BOJOPOJHOIO MOKa3aTessi pacTBOPOB KHCIOT
U IIeJouel C M3BECTHOM CTENEHBI0 IUCCOLMAlMM; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
NPOAYKTa peaKkluu, €CId OJHO U3 MCXOJHBIX BEHIECTB JJaHO B BHUJIE PacTBOpa C OMpPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIXO/Ia MMPOJYKTA PEAKLUHU; 00bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMeHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEAEIEHUE CPEIbl PACTBOPOB BEIIECTB C NOMOIIBI WHINKATOPOB,
U3yYeHHe BIUSHHS pa3IU4YHBIX (DAaKTOPOB HAa CKOPOCTh XHMHUYECKOH peakIuH, pelieHHue
AKCIIEPUMEHTAJIBHBIX 33/a4 1o TemaMm «Metamib» u «Hemeramnel») ¢ coOnrogeHreM MpaBuil
Oe3omacHOro odparieHus C BellecTBaMH U JabopaTopHbIM 000pyAOBaHHEM, (HOPMYIHPOBATH
LeNb HMCCIENOBAaHUs, TMPEJICTaBIATh B pa3nUYHOM (QopMe pe3ysibTaThl dSKCIEPUMEHTA,
AQHAJIN3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOIIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TOCYI0ON U
1abopaTOpHBIM 00OpYAOBaHUEM, OOpaIeHUsI ¢ BEIIECTBAMUA B COOTBETCTBUU C WHCTPYKIUSIMHU
[0 BBINOJHEHUIO JA0OPAaTOPHBIX XHMHMYECKHX OIBITOB, HKOJOTHMUYECKH IIe1eco00pa3Horo
NOBEJCHU B OBITY M TPYIOBOH [EATENBHOCTH B LEISIX COXPAHEHHUS CBOETO 30POBbS,
OKPYXAaIoIIel MPUPOAHOM CpeAbl M AOCTHKEHUS €€ YCTOMYMBOIO pPAa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHUYECKOTO JEHCTBHSI HA KUBBIE OPraHU3MBbl OIpPEACIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAas cMbIca nokazarens [IJIK;

c(OpPMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH IICJICHANIPABICHHBI MMOUCK XUMUYECKOU
uH(pOpMallMl B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4yeOHO-HayyHas JUTepaTypa, CpelcTBa
MaccoBoi uHopMmanuu, WHTEepHET W JApyrue), KPUTHUYECKH aHaIH3UPOBATH XHUMHUYECKYIO
uHpOpMalnio, epepadarpiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C IMOCTABICHHON y4eOHOM
3a/1a4en.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KouaunuyecTBO yacon Peanu3zanusi BOCIMTATEILHOTO
Ipakr DJIeKTPOHHbIE MOTEeHNAJIa YPOKA
Ne HaumenoBanue pa3jaeiioB KonTpo | muecku (uudposbie)
n/n U TeM NPOrpaMmbl Beero | JbHBIC e o0pa3oBaTejibHbIE
padoTnl | padoT pecypcol
bl
Paznen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
- copMHUPOBAHHOCTH IIEHHOCTHOTO
OTHOIIEHUS K HUCTOPUYECKOMY U
Hay4HOMY HACJICIUIO
OTEUECTBCHHON XUMUU,
- HHTEepeca M TO3HABaTEIbHBIX
MOTHBOB B MOJTyYEeHU N i
MOCJIEIYIOIIEM aHaln3e
uH(popManun 0 MepeI0BbIX
[IpeameT opraHuIecKoi http://school- JTOCTHKEHUSX COBPEMEHHON

11

xumuu. Teopus cTpoeHust
OpPraHMYECKUX COEAVNHEHUN
A. M. bytneposa

collection.edu.ru/catalog
https://orgchem.ru/?ysclid=I
Ifn4w508901445436

OTCUYCCTBCHHOM XNMMUU,

- c(opMHpPOBaHHOCTh TOHHUMAHUS
CHeU(PUKA XUMHH Kak HayKH,
OCO3HaHUA eé posnu B
dhopMupoOBaHUHT pPalMOHAIBHOTO
HAay4HOrO0 MBIIUICHHS, CO3JIaHUU
[[EJIOCTHOTO  TpEeICTaBiIeHus 00
OKpPY’KaloIlleM MHUpE KaK O €IUHCTBE
MIPUPOJIBI M YETIOBEKA,

yOex) AEHHOCTH B ocoboi
3HAYUMOCTHU XUMUHU JUTSt




COBPEMEHHOM IMBHIIM3ALINH;
(6ecena, COOOIICHUS yUaITUXCs)

Htoro mo pazneny 8
Pa3znen 2. YrieBoaopoabl
http://school- - chopMUPOBAHHOCTh E€CTECTBEHHO-
91 [IpenensHbIE YIIIEBOIOPOIBI 5 collection.edu.ru/catalog Hay4YHOH rPaMOTHOCTH
' — aJIKaHbI, [UKJI0AIKAHBI https://orgchem.ru/?ysclid=1 | (cuTyaunoHHbIE 3a1a4M, HPAKTUKO-
1fn4w508901445436 OpPHCHTUPOBAHHBIC 3aJjaHus,
http://school- po0sIeMHOE 00YUYEHHUE);
Henpenenbubie collection.edu.ru/catalog CIOCOOHOCTH CaMOCTOSTEIIBHO
2.2 YTIEBOIOPOAbBI: ANKEHBI, 14 ) . . | MCHONB30BaTh XMMHYECKHUE 3HAHUSA
https://orgchem.ru/?ysclid=I
QJIKaTUCHBI, AJIKUHBI 1Fndw508901445436 IUIsL pemIeHus] IpobaeM B peabHBIX
KU3HCHHBIX CUTYaIIUAX;
http:// S_ChOOI' - UWHTepeca K TIO3HAHUIO U
23 Apomarnyeckne 8 collection.edu.ru/catalog MICCITEIOBATENIBCKOH  J1eATelIbHOCTH
YTIIEBOAOPO/IBI (ApEHBI) https://orgchem.ru/?ysclid=l | (mpakruueckue, J1abopaTOpHbIC
Ifn4w508901445436 paboThl, MUHH-HCCCIIEOBAHNS);
http://school- - c(hopMUPOBAaHHOCTb MHTEpeca K
Hpupoitbie neTotiKir collection.edu.ru/catalog IPaKTHICCKOMY H3Y1ICHHIO
24 YIICBO/OPOAIOR H HX 4 https://orgchem.ru/?ysclid=1 | Tpodeccuit pasmudHoro pona
nepepaborica Ifn4w508901445436 (mpodopHeHTaLoHHas
JeSTeNbHOCTbD, DKCKYPCHH Ha
TPEIPUATHS, BUPTYyaJIbHbIC
sKkcKypeun, Tipoekt «lIpodeccun,
http://S_Ch00|' CBSI3aHHBIE C XUMHCH»)
25 ["amoreHnpon3BoIHBIE 4 collection.edu.ru/catalog - IOTOBHOCTE K  COBMECTHOM
yIJI€BOAOPOIOB https://orgchem.ru/?ysclid=I TBODUECKOH  AEATENBHOCTH — TIpH
Ifn4w508901445436 CO3MaHMU  Y4eOHBIX  MPOEKTOB,
pereHnn y4eOHBIX u
M03HaBATEIbHBIX 3ajad,




BBITIOJIHEHHH XUMHYECKUX
IKCIICPUMEHTOB (rpynmoBsie,
napHbie padoThI);

- IMOHMMAaHHUE ri100aJIbHOTO
XapakTepa dKOJOTUIECKUX Mpodem,
BIIMSAHUSA 9KOHOMHYECKHUX
MIPOIIECCOB Ha COCTOSIHUE
MPUPOAHON U COLIMATIBHOM CPEIBI;
OCO3HaAHHUS HEOOXOJIMMOCTH
HCIIOIL30BaHUS TOCTHKEHUH XUMHU
JIe pelIcHUs BOITPOCOB
paIoHaIBHOTO
MIPUPOIOTNIONBE30BAHUS;
(cuTyallMOHHBIE 3aJa4d, poJieBas
urpa, becena)

Hroro no paszneny

35

Paznen 3. Kuciopoacoaep:kamue op

TFraHHYC¢CKHEC COCANHCHUA

3.1

Cnuptsl. @enon

11

3.2

KapGonunbHbie
COEIMHEHUS: aJIbJICTU]Ibl U
keToHbl. KapOoHOBbBIE

KUCTOTHI. CIIOXKHBIE YPUPHI.

Kupsbr

21

3.3

Yrnesoanl

http://school-
collection.edu.ru/catalog
https://orgchem.ru/?ysclid=l
1fn4w508901445436

- c(hOpMUPOBAHHOCTh
KOMMYHUKaTHBHON
KOMITETEHTHOCTH B y4eOHO-

WCCIIEIOBATENILCKOW  JIESITEITbHOCTH
(rpynmoBast pabota u pabota B
napax, yyeOHasi MCCIe0BaTeNIbCKast
NESTEeNbHOCTh TIPH  BBIOJHEHUH
MPaKTUYECKUX padboT)

- coOIMI0IeHUs TTpaBUJ1 6€30acHOTO
oOpallleHus C BelIeCTBaMU B OBITY,
IIOBCEIHEBHOM XU3HU U B TPYIOBOU
JeSATeIbHOCTH (TIPaKTHYECKUE,




nabopaTropHbie pabOTHI,
CUTYaTHBHBIC 3a1a9H))

Hroro no pazaeny

41

Pa3znea 4. A3oTcoaepxanue opranHnyecKkue coeuHeHust

AMUHBI. AMUHOKHCIIOTBEI.

http://school-
collection.edu.ru/catalog

- c(hOpMHUPOBAHHOCTh €CTECTBEHHO-
Hay4YHOU rpaMOTHOCTHU
(cuTyallMOHHBIE 3a7aud, MPAKTHKO-
OpUEHTUPOBAHHbBIC 3a/laHusl,
npo0seMHOe 00y4EHHE);

CIIOCOOHOCTH CaMOCTOSITEJIbHO
UCIOJIb30BaTh XMMHUYECKHUE 3HAHUA

41 benku 12 https://orgchem.ru/?ysclid=l | ans permenust mpoGieM B peanbHBIX
1fn4w508901445436 KU3HEHHBIX CHUTYaIUsX;
- UWHTEepeca K T[O3HAHUIO W
UCCIIEIOBATEIILCKON  JIESITEIbHOCTH
(mpaxkTHueckue, nabopaTopHbIe
paboThl, MUHU-UCCCIICIOBAHMUS ),
Hroro no pazneny 12
Paspnen 5. BeicokomoJieKyIsIpHbIE COCAUHEHHT
- c(hOpMUPOBAHHOCTh
CITOCOOHOCTH OIIEHWBATh CHUTYAIIHH,
http://school- CBSI3aHHBIE c XMMHYECKUMHU
51 BricokoMoeKysipHbIe 5 collection.edu.ru/catalog SIBJIEHUSAMH, " NPUHUMATh
COETMHEHUS https://orgchem.ru/?ysclid=l | oco3nannbIe pelIeHus,
1fn4w508901445436 OpPUEHTHUPYSACH Ha MOpaTbHO-

HPaBCTBCHHBIC HOPMbBI U ICHHOCTH,
coOIroIeHUS paBUII




6e301acHoro oOpamieHus c

BEIIECTBAMH B OBITY, HIOBCEIHEBHOM

’KU3HH U B TPYIOBOIl I€ATEIBHOCTH
(MpoOaeMHBIC BOIIPOCHI, aHAIN3
CUTYaTHBHBIX 3aj1a4, Oecena)

Utoro no pazgeny

OBILEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

102




11 KJIACC

HaRMeHOBAREe KoumnuectBo yacos DJIEKTPOHHBIE Peanu3zanus BOCIUTATEILHOIO
Ne i/m pa3aesioB M TeM Kourpou Hparru (ungponbic) HOTCHIATA ypota
nporpaMmbI Bcero bHbIE YeCKHue 06P330B3Teﬂbﬂble
padoTbI padoTbI pecypchl
Pazjen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue aToma. - c(hOpMUPOBAHHOCTH LEHHOCTHOT'O
[lepuoanueckuit OTHOIIEHUS K HCTOPUYECKOMY M HAYYHOMY
3aKOH U HaCJICINI0 OTCUCCTBCHHOM XNMUU;
11 [lepuoanueckas 9 - HMHTEpeca W I103HABATEJIbHBIX MOTHBOB B
cucreMa NOJIydeHUM W IOCIEAYIOUIEM  aHaIHU3e
XUMHUECKIX http://school- uH(GOpMAIMA O TEPEIOBBIX IOCTHKEHHUSIX
snementos JI. 1. collection.edu.ru/cata | cospemennoit oTeuecTBeHHOM XUMUY;
MeHneneena log - c(hOpMHUPOBAHHOCTh MMOHUMAaHUI
. https://orgchem.ru/?y | cnenuukud XUMUKM KaK HAyKHA, OCO3HAHUS €&
TpocHHe sclid=11fn4w5089014 | pomu B (HOPMHUPOBAHUU  PAI[HOHAILHOTO
1.2 BCTICCTRA. 11 1 45436 Hay4YHOI'0 MBIIUICHUS, CO3JaHUU II€JIOCTHOI'O
Mroroobpasue MPEJICTaBICHUS 00 OKpYKarolleM MUPE KaK O
BEICCTB €MHCTBE MPUPOJIbI U YEIOBEKA,
Y p—. yOEXKIEHHOCTH B 0CO00H 3HAUMMOCTUA XUMHH
13 peaxim 19 1 3 715 COBPEMEHHOMN IMBUIIM3ALIIH;
(Oecena, cOOOIIEHUS YUAIITXCS)
Hroro o paznueny 39
Pa3nea 2. Heoprannyeckasi xumust
2.1 HemeTrams 31 1 3 http://school- - c¢(hOpMHPOBAHHOCTH KOMMYHHKATHBHOM
collection.edu.ru/cata | KOMIETEHTHOCTH B y4ueOHo-
2.2 MeTasuibl 23 1 2 log HCCIIEA0BATENbCKOM NEeSATETbHOCTH
https://orgchem.ru/?y | (rpynmosas pabora u pabora B mapax,




sclid=11fn4w5089014
45436

yueOHasi HMCCIEeIOBATEIbCKas JEATEIbHOCTh
IIPY BBITIOJIHCHUH NTPAKTUYECKUX padboT)
- coOmoIeHus IpaBuil 6€3011aCHOTO
oOpalieHus ¢ BelecTBaMu B OBITY,
ITIOBCEIHEBHOM XU3HU U B TPYIOBOU
JeSITeIbHOCTH (TIPAaKTHYECKHE,
nabopaTopHble pabOThl, CATYaTHBHbIC

3a/1a4n))
Wroro no pazneny 94
Pazjnen 3. Xumus u :Ku3Hb
- c(hopMHPOBAHHOCTh  CIIOCOOHOCTH
OIICHWBATh  CHUTyallid,  CBSI3aHHBIE  C
XMMUYECKHUMHU  SIBIICHUSIMHA, W T[PHHAMATh
http://school- OCO3HAHHBIE pEIICHUS, OPUEHTHUPYICh Ha
collection.edu.ru/cata | mopanbHO-HpaBCTBEHHBIE HOPMBI u
MeTtob! TO3HAHUS B
log [ICHHOCTH;
3.1 XUMHH. XUMHS U 6
https://orgchem.ru/?y - coOmroieHNe TpaBHI  OE30MacHOTO
KU3Hb .
sclid=l1fn4w5089014 | oOpamieHuss ¢  BelecTBaMU B OBITY,
45436 MOBCEJIHEBHOW KW3HU W B  TPYJOBOMU
JIESITSIIBHOCTH
(mpobnemMHBIe BOMPOCHI, aHATTN3
CUTYaTUBHBIX 3aj1a4, Oecena)
Hroro mo pazueny 6
OBILEE KOJIMYECTBO 99

YACOB II0 ITPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JJIeKTPOHHBbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Pasznen

1. TeopeTu4eckue OCHOBbI OPraHUYECKON XU

Mum (8 )

[IpenMer 1 3HaYEHHE OPraHUYECKOMN
XUMUH, TIPEJICTABIICHHE O MHOTO00Opa3uu
OPraHMYEeCKUX COCTUHEHUMN

DJIEKTPOHHOE CTPOCHHE aTOMa yriepoa
(oCHOBHOE M BO30YXIEHHOE COCTOSIHHS).
BajieHTHBIC BO3MOXXHOCTH aTOMa yriepoia

XI/IMI/I‘-IGCKaSI CBA3b B opraHqucxnx
coeTMHEeHUSIX. MexaHn3Mbl 00pa3oBaHUs
KOBAQJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuit A. M. bytneposa

Buabl nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAsA. DJIEKTPOHHbIE

3¢ (eKTs B MOJIEKYJIax OPraHUYEeCKUX
COEeTMHEHNN

[Ipencrasienue o kaaccuukanuu u
cucremarnueckas Homenkinarypa (IUPAC)
OpPTraHUYECKUX BEIIECTB

Knaccudukanus peakuuii B opraHndeckoi




XHUMHHU

Cucremarusanys U 0000IEHUE 3HAHUN 1O
TEME

Paznen 2. YraeBoaopoasl (35 4)

[IpenenbHble YTIeBOAOPOAbI — AJKAHBI, IIUKIOAIKAHBI (5 1)

AJIKaHBI: TOMOJIOTUYECKHA PsiJl, 001as
(dopMyIia, HOMEHKJIaTypa 1 U30MepHs,
AJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI

10 duznueckre 1 XUMUYECKHE CBOMCTBA 1
aJIKaHOB

1 Haxoxnenue ankanoB B npupojie. CriocoOsl
MOJTyYeHUs U IPUMEHEHHUE alTKaHOB

[{uknoankansl: obmas Gopmyna,
12 HOMEHKJIaTypa ¥ U30Mepusi, 0COOEHHOCTH
CTPOEHUS M1 XUMUUYECKHX CBOHCTB, CIOCOOBI

MOJIYYCHHUA U IPUMCHCHUC

Pemenne pacu€THbIX 3a7a4 Ha ONpeieTIeHUe
MOJIEKYJISIPHOM OPMYITBI OPTaHHUECKOTO
13 BEIIECTBA [0 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOJIAIIHNX B €I0 COCTaB.
Cucremarusanus 1 0000IeHNEe 3HAHUHN 110

TEME

HenpenenbHble yriaeBoJOPObI: AIKEHBI, aJIKaUECHbI, alNKUHbI (14 1).

AJKEHBI: TOMOJIOTHUECKHH psiJI, 001Ias

14 dbopMyIia, HOMEHKJIATypa, dJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.

CrtpyKTypHas 1 LUC-TPaHC-U30MEpUs




AJIKCHOB

duznueckre 1 XUMUYECKHE CBOMCTBA

15
ankeHoB. [IpaBuno MapkoBHMKOBa

16 CriocoObl nostyueHus 1 NpUMEHEHNe
QJIKEHOB
[TpaxTrueckas padota Ne 1 mo teme

17 "ITomyyeHue 3TUICHA U U3YUYEHUE €r0
CBOMCTB"
Pemenne pacuéTHbBIX 3a7a4 Ha ONpeIeIeHNE

18 MOJIEKYJISIPHOH (OPMYJIIBI OPTaHHYECKOTO
BEIIIECTBA
AJNKaIeHbl: CONPsDKEHHBIE,

19 U30JIMPOBaHHbIE, KyMYJIHPOBAaHHBIC.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

20 XHUMHUYECKHE CBOMCTBA CONPSKEHHBIX
TTMCHOB

21 CriocoObl nosTyueHus 1 IpUMEHEHNe
QIKaTUCHOB
AJIKUHBI: TOMOJIOTUYECKHUH psiJl, 001as

99 (bopmya, HOMEHKIATypa, IEKTPOHHOE U
POCTPAHCTBEHHOE CTPOECHUE MOJIEKYII,
¢duznyeckue cBoicTBa

23 XVMHYECKUE CBOKCTBA AJIKUHOB

24 KauecTBeHHBIE peakliny Ha TPOMHYIO CBSI3b

o5 CriocoObI nostyueHus 1 IpUMEHEHNe
QIKMHOB

26 Pemenue 3anau: pac4€Tbl 1O ypaBHEHUIO




XMMHYECKON peaKkuu

97 Cucremarusanys U 0000IEHUE 3HAHUN 1O 1

TEMC

ApomaTudeckue yrieBoaopoas! (apeHsl) (8 9)

ApeHBI: TOMOJIOTHYECKUH PsiJI, 00IIIast
dbopmysia, HOMEHKJIATypa. DJIEKTPOHHOE U
28 MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI 1
OeH30I1a U TOTyoJ1a, uX (U3NYecKue
CBOMCTBA

29 XHUMHUYECKHE CBOMCTBA APCHOB: pCaKIIUH
3aMCIICHUA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
30 MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB 1
OeH3ona

31 Oco0eHHOCTH XUMHUYECKUX CBOWCTB 1
CTHpOJTA

Pemenne pacy€THBIX 3a7a4 Ha OTIpe/IeIICHHE
32 MOJIEKYJISIPHOM (hOPMYJITBI OPTaHUIECKOTO 1
BEIIECTBA

CriocoObl nosTyueHus 1 IpUMEHEHNe
apeHoB

33

I'eneTnueckas CBI3b MCKAY pa3JINIYHbIMU
KJlacCaMH YIJICBOAOPOJ0B

34

Pac4éThl o ypaBHEHUSAM XHMHUYECKUAX
35 peaknmii. CuctemaTusanus 1 00001IeHre 1
3HAHWUH 110 TEME

[TpupoaHbIe HCTOYHUKH YTIIEBOJIOPOIOB M HX mepepadoTka (4 1)




36 [Tpupoanstii ra3. [lonytHsie HEDTAHBIC 1
rassl

37 KameHHBIH yroiib U IPOyKThI €70 1
nepepadoTKu
Hedtb 1 criocoOs! e€ nmepepaboTKHy.

38 [TpuMeHeHne NPOTyKTOB EpepadOTKU 1
He(TH

39 ['eneTnueckas cBs3b MEXAY pa3IMuHbIMU 1
KJIaccaMH yIJIeBOJJOPOIOB

["ajoreHnpon3BoiHbIE YIIIEBOIOPOIOB (4 u)

["anoreHonpou3BOAHbIE YIIIEBOAOPO/IOB:

40 AJIEKTPOHHOE CTPOEHUE; peaKLuu 1
3aMelleHus rajoreHa
JleWicTBue 1Ienoueh Ha

41 raJoreHnpou3BoAHbIe. B3anmoneicTeue 1
JUTaJIOTEHAIKAaHOB C MarHUEM U IIUHKOM

42 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110 1
paszneny "YrieBomoposr"

43 KonrponbHas pabora no reme 1
"Yranesonopozs"

Paznen 3. Kucnopoacoaepxamue oprannyeckue coefuHenus (41 4)

Cruptsl. ®enon (11 )

[TpenenpHbIE OJHOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKHUH psif, oOmmas popmya,
44 CTpPOEHHUE MOJIEKYJI, U30MEpHS, 1
HOMEHKJIaTypa, Kiaccudukanus,
(bu3HIeCKre CBONCTBA




XUMHUYECKUE CBOMCTBA MPEAEIbHbBIX

45 1
OJIHOATOMHBIX CIIUPTOB

46 CriocoObI mostyueHus 1 IpUMEHEHNE 1
OJIHOATOMHBIX CIIUPTOB
ITpocteie 3¢upbl: HOMEHKIATYpa U

47 U30MepHsi, 0COOCHHOCTH (PU3UUECKUX U 1
XUMUYECKHUX CBOMCTB
MHOroaToMHbI€ CIIUPTHI: STUIECHIIIUKOIb U

48 TJIMIEPHH, UX QU3HYECKUE M XUMHYCCKUE 1
CBOMCTBA

49 CriocoObl nostyueHus 1 NpUMEHEHNe 1
MHOI'0QTOMHBIX CITUPTOB

50 @DeHoII: CTPOCHUE MOJICKYJIbI, (PU3NIECKHE 1
cBoiicTBa. TOKCMYHOCTH (peHosa

o1 XuMuyeckue cBoicTBa (heHona 1

59 CriocoObI nosTyueHus 1 IpUMEHEHNe 1
denona
[TpakTuueckast pabota Ne 2. Pemenue

53 AKCIEPUMEHTAJIBHBIX 3a1a4 110 TEME 1 1
"Cruptsl U peHonb"

54 Cucremarusanys 1 0000IeHNe 3HAHUHN 110 1
TeEME

KapOonunbHble coefuHeHHs: anbaerusl U keToHbl. Kap6oHoBblie kucinoTsl. CrnoxHbie 3¢upsl. XKupsl (21 1)

Anbpaeruapl ¥ KETOHBL: 3JIEKTPOHHOE

55 CTpOEHUE KapOOHMIIBHOM IpyTIIbI; 1

TOMOJIOTHYECKHUE psifbl, 001ast popmyia,

M30MEpHsI U HOMEHKJIATypa




56

AnbAeTUIB U KETOHBI: (U3NYECKUE
CBOICTBA; peaKUU MPUCOCTUHEHUS

S7

PeaKI_[I/II/I OKHCJICHUS U KAYCCTBCHHBIC
pCakiuu aJIbACTUA0B U KECTOHOB

58

CriocoObI OTy4YeHUs albJACTUIOB U
KETOHOB

59

OI[HOOCHOBHBIG MpCACIIbHBIC Kap6OHOBLIe
KHCJIOTHI, 0COOEHHOCTH CTPOCHHUA UX
MOJICKYJI

60

W3omepust 1 HOMEHKIIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3HUecKue CBOMCTBa

61

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHUCIIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHON
KHUCI0Thl. MHOrooOpa3ue KapOOHOBBIX
KHUCIIOT

63

OcCOoOeHHOCTH CBOWCTB: HENPEIENIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,
JMKapOOHOBBIX, TUAPOKCUKAPOOHOBBIX
kucinort. [IpencraBurenu BpICIINX
KapOOHOBBIX KUCIIOT

64

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

65

CriocoObI nostyueHus 1 IpUMEHEHNe
KapOOHOBBIX KUCIIOT

66

CroxxHbIe 3()UPBI: TOMOJIOTHYECKHIA P/,
oOmas ¢popmyia, U30Mepus 1
HOMEHKJIaTypa




67

duznueckre 1 XUMUYECKHE CBOMCTBA
3¢hupoB

68

Pemenue pacu€rHbix 3a/1a4: 10 ypaBHEHUIO
XMMHUYECKOW PEaKUMU, Ha OIPEIECIEHNE
MOJICKYJISIPHOH (OPMYITBI OPTaHHYECKOTO
BEILECTBA

69

[IpakTuueckas padora Ne 3. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
"Kap6oHoBbie kucaoTbl. CioxHbIe dPUpbI"

70

XKupsr: crpoenue, puzndeckue u
XUMHUYECKHE CBOUCTBA (TUAPOITU3)

71

Oco0eHHOCTH CBOICTB JKHUPOB,
COZIepXkKaIINX OCTaTKU HENPEAEIbHBIX
KUPHBIX KUcH0T. XKupsl B mpupoae

72

Mpi1a KaK CONU BBICITUX KapOOHOBBIX
KHUCJIOT, UX Morotiee aeiictue. [lonstue o
cuHTeTHYecKux Moromux cpencteax (CMC)

73

I'eneTnueckas cBA3b YTJIIEBOAOPOAOB U
KHCJIIOPOACOACPIKAINX OPTraHUYCCKUX
BCIICCTB

74

PacuéTel 10 ypaBHEHUSAM XUMHUYECKUX
peakuun

75

Cucremarusanys 1 0000IeHNe 3HAHUHN 110
TEME

Yrnesoast (9 1)

76

OO0m1as XxapakTepruCTHUKa YTIEBOIOB U
KIIacCU(UKaIUs yTrIeBO 0B (MOHO-, TU-
MOJIMCaXapUbl)




77 MoHocaxapuabl: pU3NUECKUE CBOMCTBA U
HaXO0XJICHHE B IPUPOE

78 [IpuMeHeHue roKo35l, €€ 3HaUYeHuE B

KUBHCACATCIIBHOCTH OpraHnu3smMa

Jlucaxapu bl caxapo3a, MajabTo3a U
79 nakTo3a. Haxoxaenue B mpupoae u 1
NPUMEHCHHE JIUCaXapH/I0B

[Tonucaxapuabl: CTpOSHHE MAKPOMOJICKYI,
80 (bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA, 1
MIPUMCHCHUE

81 [TonsiTrie 06 UCKYCCTBEHHBIX BOJOKHAX 1

Pemenune pacueTHBIX 3a/1a4 Ha ONpeieIeHIe
82 JIOJIM BBIXOJ1A TIPOJTYKTA PEAKIUU OT 1
TEOPETHYECKH BO3MOXKHOTO

83 Cucremarusanus 1 0000IeHNE 3HAHUHN 110 1

pazzneny

KontpomnbHas padora 1mo reme
84 "Kucnmopoacoaepkaiiie opraHndecKkue 1
coenqnueHusa”

Pasnen 4. AzoTconepxamme opranudeckue coequnenus (12 1)

AMuHbI. AMUHOKHUCHOTHL. benku (12 1)

AMWHBIL: KTacCu(pUKAIHS, CTPOCHUE
85 MOJIEKYJI, o0mmas popmyia, usomepus, 1
HOMEHKJIaTypa U (U3NIECKUE CBOWCTBA

XHUMHUYECKHE CBOMCTBA aJ'II/I(I)aTI/I‘-ICCKI/IX
aMHWHOB

86

87 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH 1




XUMHYECKHX CBOMCTB aHUJIMHA

88

CriocoObI MOTy4eHUs U IPUMEHEHUE
anmu(aTHIeCKUX aMHHOB

89

AMUHOKHUCIIOTHI: HOMEHKJIATypa U
nuzomepus, (pu3nuecKrue CBOMCTBa.
OtnenbHBIC PEACTABUTEIN (l-aMUHOKHUCIIOT

90

XHUMHUYECKHE CBOMCTBA AMHMHOKHUCIIOT, UX
OMOJIOTMYECKOE 3HAUYEHHE aMHUHOKHUCIIOT.
Cunres u TUAPOJIU3 IICIITUAOB

91

benku kak npupoiHbIe NOIUMEPHI;
CTPYKTYpbI O€JIKOB

92

XUMHAYECKHUE CBOUCTBA OEIIKOB

93

A30Tcoz[ep>1<amne TCTCPOUUKINICCKUC
COCAMHCHUS. HYKJ'IGI/IHOBI)IC KHCJIOTHI:
COCTaB, CTPOCHHUEC U OuoJornueckas POJb

94

[Tpaktuyeckas padora Ne 4. Pemenue
HKCIEPUMEHTAIBHBIX 33/1a4 110 TeEMe
"A30TcoieprKalie OpraHu4ecKue
coenqnueHusa”

95

[Tpaktuyeckas padora Ne 5. Pemenue
JKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME
"Pacnio3HaBaHHME OPraHUYECKHUX
coenquHeHni"

96

KonTtponbHas pabora o Teme
"A3oTcoepKalie OpraHn4ecKue
coenuHeHus"

Pa3gen

5. BeicokoMou1eKyIsIpHBIE coequHeHus (6 1)

97

OCHOBHBIC TIOHATHUS XUMHUHU




BBICOKOMOJIEKYJIIPHBIX COCAMHEHUN U
METO/BbI UX CUHTE3a —II0JUMEPU3aLIUs U
MOJIMKOHACHCALUA

[TnactMaccel. Y Trim3anus u nepepadoTka

98 1
ITaCTUKA

99 DnacToMepbl: HaTypaJIbHBIN CHHTETUYECKHE 1
Kayuyku. Pe3una
Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,

100 cuHTetnuyeckue. [loaumepsl crienuaaIbHOTO 1
HA3HAYCHUS
[TpakTuueckast pabota Ne 6. Pemenue

101 SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME 1
"Pacnio3HaBaHue m1acTMacc U BOJIOKOH"
O06o0011eHEe U CUCTEMATU3aLMs] U3YYEHHOTO

102 MaTepuaia 1o TeMe 1
"BBICOKOMOJIEKYJIIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
n/n Tema ypoka Bcero Koutpoakhbie | - Ipaxkruieckue u3yyeHusi | oOpasoBaTejbHbIE
padoThI padoThI pecypesI
1 Atom. CocTaB aTOMHBIX siiep. XUMUYECKUH 1
aneMeHT. M30Tomsl
5 CtpoeHue 3JIeKTPOHHBIX 000JI0U€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHYECKHUX 3JIEMEHTOB (S-, 1
p-, d-, f-a;1eMeHTHI)
4 Pacrnipenienenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIsimM
DNeKTPOHHBIE KOH(UTYpAIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YKIEHHOM 1
COCTOSIHH
6 DNeKTPOHHBIE KOH(UTYpAIIH HOHOB. 1
DNEeKTpOOTPULIATETbHOCTh
IIepnonnueckuit 3akoH u [lepnoanueckas
7 CUCTEMa XUMHUYECKUX 371eMeHToB J1. 1. 1
MenaeneeBa, CBsI3b C COBPEMEHHOW TEOpUEN
CTPOEHHUSI ATOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB
8 XUMUYECKUX DJIEMEHTOB U 00pa3yeMbIX UMHU 1
MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIIIIaM H
nepuoiam
9 CucreMaruzanys 1 0000IIeHe 3HAHNUHT 110 1




TEMC

10

Bunpr xumnudeckoit cBsa3u. MexaHu3MEbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsa3b. MexMoneKynsipHbie
B3aNMOICHCTBUSI

11

BaneHTHOCTB U BaJIEGHTHBIE BO3MOKHOCTH
aToMOB. CBSI3b 2JIEKTPOHHOM CTPYKTYpPBI
MOJIEKYJ C UX T€OMETPUYECKUM CTPOECHUEM

12

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUAX: COCTAaB U HOMCHKJIAaTypa

13

BemectBa MoeKynsspHOTO U
HEMOJIEKYJISIPHOTO CTPOCHHUS. THUIIBI
KPUCTAJUTMYECKUX PEIISTOK U CBOMCTBA
BEIIECTB

14

Ilonsatue o AUCHICPCHBIX CUCTCMAX.
Hpe,[[CTaBJ'IeHI/Ie 0 KOJUIOMJHBIX pacTBOpax

15

HcTuHHbIE pacTBOPHI: HACHIIIEHHBIE U
HEHACBILICHHBIE, PACTBOPUMOCTb.
Kpucrannoruaparst

16

CriocoObl BbIpayKE€HUS! KOHIIEHTPALlUU
pacTBOpOB

17

Pemenue 3a1a4 ¢ ncnosib30BaHUEM MOHITHHA
"MaccoBas 107151 paCTBOPEHHOTO BelecTna',
"MoJsipHas KOHUEHTpaus'"

18

Knaccugukanus 1 HOMEHKIATypa
HEOPraHMUYECKUX BEILECTB

19

Cucremaruzanus 1 0000IIECHUE 3HAHUMT 10
TEME




20

KonrponsHas padora o temam "Crpoenue
atoma. [leproauueckuii 3aKOH U
[Tepuoanueckas cucTeMa XMMHUYECKUX
anemenTtoB JI. 1. Mengaeneesa", "Ctpoenue
BemecTBa. MHOroo6pasue BeniecTs"

21

Kiaccudukanus XuMuaeckux peakiii B
HEOPraHUYECKOW U OPraHUYECKON XHUMHH.
3aK0H COXpaHEHUSI MACChI BEIIECTB; 3aKOH
COXpaHEHUs U MPEBPAICHHS SHEPTUU TIPH
XUMHUYECKUX PEAKIUAX

22

TennoBsie 3G (HeKThl XUMUYECKUX PEaKIUH.
TepMoxumMuyeckue ypaBHEHHS

23

Brruncaenus mo YPaBHCHUAM XUMHNYCCKUX
peaKI_II/Iﬁ U TCPMOXUMHNYCCKUM YPABHCHUAM

24

CKOpOCTh XMMHYECKOU peaKinu, eé
3aBUCHUMOCTH OT Pa3JINYHBIX (DAKTOPOB.
Kartanu3 u karanu3atopsl

25

['oMoreHHbIe ¥ reTepOreHHbIE peakuu

26

ITpakTuyeckas pabora Ne 1 o teme
"BnusiHue pa3nuyHbIX (GaKTOPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

27

OO6patuMble 1 HEOOpaTUMBIE PEAKLIUH.
XHUMHYECKOE PaBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BrusHue pa3nuyHbIX GaKTOpOB Ha
MTOJIOKEHNE XMMUYECKOTO paBHOBECHUS "

29

OnektponuTrueckas aucconuanusi. CuiabHbIe
1 ciabpie AMeKTpoauThl. CTeneHb




JUucconranumn

Nonnoe npoussenenue Bojpl. Cpeaa BOJHBIX

30 pactBopoB. BogopoHsiii mokaszarens (pH)
pacTBopa

31 I'maponus coneit. Peakiuu, nmpoTekaronye B
pacTBOpax 3MEKTPOJIUTOB
[IpakTrueckas pabota Ne 3 o Teme

32 "XuMuuecKkue peakiiuyu B pacTBOpax
3JIEKTPOJIUTOB"
OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

33 peaknuu. BaxxHenme oOKUCIUTENd U
BOCCTaHOBHUTEIIH

34 MeTto[ 371eKTPOHHOTO (3JIEKTOHHO-MOHHOT0)
OanaHca

35 DNEeKTPOJIN3 PACTBOPOB U PACILIABOB
BEIIECTB

36 Pemrenue 3amau pa3nuyHbIX TUIIOB

37 Perenue 3aiay pa3nuyHbIX TUIIOB

38 Cucremaru3anus 1 0000IIeHe 3HAHUH 110
Teme " XUMHYECKHE peakuu"

39 KonTponpHas pabota o Teme "Xumudeckue
peakuun"
[Tonoxenue Hemerauios B [lepuoanueckoit

40 CHCTEME XMMHUUYECKHX d1eMeHTOB []. 1.
MenzeneeBa 1 0COOEHHOCTH CTPOSHUS MX
atromoB. OHu3nyecKkue CBOMCTBA HEMETAJIJIOB

41 AnnoTponusi HeMeTauIoB (Ha IpuMepe




KHCIIOpoJia, cephl, hocdopa u yriiepoaa)

Bopopona: nonyuenue, pusndeckue u

42 XUMHYECKHE CBOMCTBA. [ 'nIpuibl
["anmorensl: HaxX0XAEHHUE B IPUPOJIE, CIIOCOODI

43 MoTy4YeHus1, (U3NIECKHUE U XUMUICCKHE
CBOICTBA
l"anorenoBonopoabl. Baxkneiue

44 KHCIIOPOJICOICPKAIIUE COSAMHECHHUS
raJloreHoB
JlaGopaTopHble U MIPOMBIIITIEHHBIE CIIOCOObI

45 noJrydeHus ranoreHoB. [Ipumenenue
TaJIOrTeHOB M UX COSAMHEHUIA
[IpaxTnueckas padora Ne 4. Pemenue

46 AKCIIEPUMEHTANBHBIX 33724 M0 TeMe
"T"anorensr"
Kucnopon: naboparopusie u

47 MTPOMBIIIIJICHHBIE CTIOCOOBI MOy ICHHSI,
¢busznueckre U XxuMu4yeckue cporictsa. O30H.
[IpumeHneHne KUCIopoia U 030Ha

48 OKCHIBI U IEPOKCH/TBI

49 Pemenne 3a1a4 pa3nudyHBIX TUIIOB
Cepa: HaxOXJeHHE B MPUPOJE, CIIOCOOBI

50 noJIyyeHus, GU3NYECKUE U XUMUUYECKHUE
CBONCTBA

51 CepoBoaopo, Cyabpuapt

59 Kucnoponacoaepxaiue cCoeIUHEHHSI CEPBI.

Oco0EHHOCTH CBOWCTB CEPHOM KUCIOTHI




[TpakTuyeckas padora Ne 5. Pemenue

53 AKCIEPUMEHTaIBHBIX 3a7a4 1o Teme "Cepa u
eé coequueHus"
A3BOT: HaX0X/IEHUE B IIPUPOJIE, CLIOCOOBI

54 MONy4YeHHs, GU3NIECKUE U XUMHUYECKHUE
CBOMCTBAa. AMMHMAK, HUTPHIbI

55 Kucnoponcoaepxaiiue coequHEHHS a30Ta.
OcoOeHHOCTH CBOWCTB a30THON KHUCIIOTHI

56 [IpumeneHue a30Ta v €ro COeTMHEHUH.
A30THBIE y100peHus
dochop: HaXOkKACHHE B IPUPOJIE, CIIOCOODI

57 MOJTy4eHus, GU3NYECKUE U XUMUYECKHE
cBoiictBa. Dochuasl u hochun

58 Oxcunsl hocdopa, pochopcoaepxarine
kucaoThl. Comu pochopHOit KUCTOTHI

59 [Ipumenenue ocdopa 1 ero coeTMHEHUH.
dochopHbie y100peHust
[IpakTnueckas padora Ne 6. Pemenue

60 IKCIIEPUMEHTAILHBIX 33724 10 TeMe "A30T U
dbocdop u ux coenuHeHus "
VYraepoa: HaXoXAEHUE B IPUPO/IE,

61 QIJIOTPOIIHBIE MOAUUKALNY; (PU3HUECKUE U
XUMHYECKHE CBOMCTBA, TPUMCHECHHE

62 Oxcun yriepona(ll), okcun yriepona(1V),
yTOJIbHAS KMCIIOTA U €€ CONH

63 Pemrenue 3aaq pa3imIHBIX THITOB

64 Kpemuwnii: HaxoxaeHHE B IPUPOJIE, CIIOCOOBI

IIOJIYUCHUA, (1)I/ISI/I‘ICCKI/IG 1 XUMHWYECKUEC




CBOMCTBA

Oxcup kpemuusi(1V), kpeMHueBas KUCoTa,

65
CUJTMKATBI

66 [IpumeHeHre KpeMHHUS U €ro COCTMHEHUH.
Creko, ero noysy4eHue, BUAbl CTEKIIa

67 Pemenue 3amay pa3nuvHBIX THIIOB

68 CucremaTtu3zanus 1 000011I€HNE 3HaHUH 110
teme "Hemerasibr"

69 Kontponbnas padota nmo teme "HemeTammsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIBHOM paboThI,
KOPPEKIHs OIIHOO0K
[Tonoxenne mMeramios B [lepuognyeckon

71 CUCTEME XUMHUYECKUX IJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IIEKTPOHHBIX
000JI04€K aTOMOB METaJLJIOB

79 OO6mue Gpuznueckre CBOMCTBA METAIIOB.
[IpuMeHeHne MeTaIoB B OBITY M TEXHUKE

73 CmnaBsl MetasuioB. Kopposust Meramios

74 Pemrenue 3amau pa3nuyHbIX TUIIOB
DNEKTPOXUMHUYECKUI DS/l HAPSIKEHUN

75 MeTasuioB. OO0IIMe CIOCOOBI MOTYYEHUS
METaJIJIOB
OO6mras xapakreprucTuka MetauioB |A-
rpynmnsl [leppoandeckoi cucTemsl

76 XUMHUYECKHX 1eMeHTOB. Harpuii n kannii:

IMOJIYyUCHHE, (bl/ISI/ILIeCKI/Ie U XUMHUYECKHUEC
CBOI>'ICTBa, MNPUMCHCHUC MMPOCTHIX BCUICCTB U




HUX COeOUHEHUN

77

Oo6mas xapakrepuctuka metamioB [1A-
rpymms! lleprpoauyeckoi cuctemsl
XUMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIBIIUI: TIoMy4YeHue, pusndeckue u
XUMUYECKHUE CBOKCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAUHEHUN

78

JXKécTtkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS

79

ATIOMUHMHIL: MMOJIy4CHHC, (1)I/I3I/I‘IGCKI/IC n
XHUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHUC

80

AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCHUIA ATIOMUHUS,
THIPOKCOKOMITJIEKCHI aTFOMUHUS, HX
MIPUMEHEHHE

81

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
9KCIIEPUMEHTAJILHBIX 3a7a4 110 TeMe
"MeTtaJuisl INIaBHBIX oarpymnm"

83

OO6m1ast XxapakTepruCTHKa METAIIJIOB
no6ouHbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbl XUMUYECKUX
JJIEMEHTOB

84

Ou3NYeCKNe U XMMUYECKUE CBOMCTBA XpoMa
U €0 COCIMHEHUM, NX PUMEHEHNE

85

Baxwuelimme coeMHEHUs Maprasiia.
[Iepmanranar kayius, €ro OKUCIUTEIbHbIE
CBOICTBa

86

duznueckre 1 XUMUYECKHE CBOMCTBA JKee3a




u ero coenuHeHun. llonydenue u
IIPUMEHEHHE CIUIABOB XKelle3a

87

dusndeckue U XUMUYCSCKUE CBOMCTBA MeIU U
€€ COCIMHECHNM, UX IIPUMECHEHUE

88

dusnyeckne ¥ XMUMHUUIECKHE CBOMCTBA IOHMHKa
n €ro COGﬂHHeHHﬁ, X NIPUMCHCHHC.
FI/II[I)OKCOKOMHJICKCI)I OUHKa

89

[IpakTuueckas paborta Ne 8. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
"Mertasuiel TOOOYHBIX OArpy"”

90

Pemenue 3amau Pa3JIMYIHBbIX TUIIOB

91

O06o0muIeHre 1 CUCTEMAaTH3AIHSI U3YYEHHOTO
Marepuaia 1o teme "Metaysr"

92

Kontponbnas padota nmo teme "Meranibr"

93

Ananu3 pe3yiabTaToB KOHTPOJIBHON pabOTHI,
KOPPEKIHs OIUO0K

94

Ponb xumun B o6ecrieueHu yCTOWYMBOTO
pa3BuTus 4yenoseuyecTsa. [lonsatue o
Hay4HBIX METOJAaX UCCIIEIOBAHNS BELIECTB
XHUMHUUECKOE 3arpsA3HEHUE OKPYXKAIOLIEH
CPEIBI U €T0 MOCIEACTBUS

95

HaquLIe MPUHOHUIIBI OPTraHU3aluu
XUMHYCCKOI'O IMMPOU3BOJACTBA.
HpOMBIIJ_UIeHHBIe CIIOCOOBI MOJIYy4YCHUA
Ba)KHEHIIIHX BEILIECTB

96

XHMHS U 310pOBbE YEIIOBEKA.
JlexapcTBeHHBIE CpeCcTBA. XUMUS ITULIN.
Ponb xuMum B oOecrieueHIH MUILEBOM




0€e30I1acHOCTH

97

BriToBas xumusa

Kocmernueckue u napromepHbie CpeICTBa.

XuMus B CTPOUTENIbCTBE. BaxkHenime
98 CTPOUTEINbHbIE U KOHCTPYKIIMOHHbBIE
Marepuabl

XUMUS B CEIIBECKOM XO3SHCTBE.
OpraHI/I‘leCKI/IC U MUHCPAJIbHBIC y,[[06peHI/I$I

99 .
Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110

TEMC

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

99




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 10 kmacc: yriryonéunsiii yposens / 'abpuensia O.C., OctpoymoB N.I'., Cnankos
C.A., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

» Xumus, 11 xnacc: yrmyonéunsiii yposens / ['abpuensa O.C., Octpoymon W.I'., Cnagkos
C.A., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

MeTtonyeckoe mocodue JIsl y4uTens K 3aBeplIEHHON IpeIMeTHON

muann yuyeOnukoB O. C. ['abpuensHa u ap. «Xumus. 10 knacey, «Xumus. 11 xmacey : yrimy0o.
yposens / O. C. I'abpuensn, U. T'. Octpoymos,

C. A. CnagkoB. — M. : IIpoceemenne, 2020. — 112 ¢. — ISBN 978-5-

09-076105-5

O.C. T'adpuensn, N.I'. OctpoymoB, «O01Iast XuMus B TECTAX, 3aa4ax, ynpaxHeHusX. 11
kiace» — M.: llpoda, 2023 rog.

O.C. I'abpuensn, I1.H. bepe3kun, A.A. YmakoBa «Xumus 11 knacc: Kontponbabsie u
MIPOBEPOYHBIE PaOOTHI K yueOHUKy». — M.: [Ipoda, 2021 1.

O.C. Tl'abpuensn, I'.I'. JIsicoBa, A.I'. BBenenckas «Xumus 11 kinace: HactonpHas kHura st
yuurtens». Yacts 1 — M.: Ipoda, 2019 rox.

O.C. Tl'abpuensu, I'.I'. JIsicoBa, A.I'. BBenenckas «Xumus 11 kinacc: HacronpHas kaura st
yuurtens». Yacts 2 — M.: lpoda, 2022 rox.

O.C. I'abpuensu, I1.B. Pemeros, W.I'. OctpoymoBa «3agaduu Mo XUMHHU U CIIOCOOBI X
pemerus» - M.: «/Ipoda», 2021ros.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru/catalog

https://orgchem.ru/?ysclid=11fn4w508901445436



http://www.chemnet.ru/

http://www.chemnet.ru I'azera « XuMus» 1 caiiT 111 yuuTess «S uay Ha YPOK XHMHI
http://him.1september.ru Eaunas xomtexkuus LIOP: TIpenmeTHas KOMIEKIHs « XHMHUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHbIE SKCIICPUMEHTHI:
xumust. Komtekius Poceuiickoro 001eo0pa3zoBaTeibHOr0 mopraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukbepoBoii

http://www alhimik.ru Becepoccuiickas oauMnuaza MKOIBHUKOB 110 XUMUHU
http://chem.rusolymp.ru Opranuueckast XUMUSL: SJIEKTPOHHBINA YICOHUK JJISI CPEAHEH MIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JCKTPOHHBIH yUCOHHK

http://www hemi.nsu.ru OTKpbIThIA KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraHiuroHHast OJTUMITHAIA 10 XMMHUH: TEICKOMMYHHUKAIIMOHHBIN

00pa3oBaTeNbHbII MPOEKT






