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HOACHUTEJBHAS 3AIIUCKA

PaGouast mporpamMmmMa 1o XMMUW Ha YPOBHE CpeIHEro o01mero oopa3oBaHUs
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0OpazoBarenbHOI IPOrpaMMBbl CpeIIHEro oO1ero
obpazoBanusi(POIl COO), npeacrasieHHsix B denepanbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa30BaTeNIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNoXkeHu «Ctparernn pa3BUTHS BocnuTaHus B Poccuiickoi
Oepnepanuun Ha niepuoy 10 2025 roga» (Pacnopspbkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTeCTBEHHO-Hay4yHOro ooOpaszoBanusi ywammxcs 10-11 kmaccos.
N3yuenne mnpeaMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyu UX K OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HH B COLIUYME, & TAKXKE JJIs
MPOJIOJDKEHU OOy4YeHUs B OpraHu3anusix mnpodeccruoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCS] OJTHOM M3 MPUOPUTETHBIX AUCIUTLIUH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAalri0O B  COOTBETCTBUM C  OCHOBOINOJAraroluMu
nosnoxkeHusiMu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIETIEH, CoIepkKaHus,
pe3ynbTaToB OOyYeHUS] M TPeOOBAaHUN K YPOBHIO TOJTOTOBKHM BBITYCKHHKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCSA CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMoOil Mo
XUMUHU (QYHKIIHH:

e uH(pOPMALMOHHO-METOUYECKAs, peaau3alus KOTOpol obecrneynBaeT
MOJlyY€HUE NPEJCTaBICHUS O UENsIX, COJAEp)KaHWUU, oOuIel crpareruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yYarOUIUXCsl CPEeICTBAaMH ITPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpouJIs;

e OpraHU3alMOHHO-IIJIAHUPYIOLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPUHLHIIOB CTPYKTYPUPOBAaHUS W IOCIEIO0BATEIbHOCTH
U3y4YeHHUs y4eOHOro maTepualia, KOJUYECTBEHHBIX M Ka4eCTBEHHBIX €0
XapaKTEPUCTHUK; MOAXO0J0B K (DOPMUPOBAHHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OLEHKH 00pa3oBaTEIbHBIX ITOCTHXKEHMM OO0ydyarolmuxcs B
pamMKax HMTOTOBOHM arrectaud B (GopMe E€IUHOTO TOCYAapCTBEHHOTO
’K3aMEHa N0 XUMUMU.

[Tporpamma asist yrinyOn€HHOTO U3yYeHUsI XUMUU:



e YCTaHaBIMBAeT MHBApUAHTHOE MPEAMETHOE COJEp)KaHue, 00s3aTeIbHOE
JUIS W3y4eHUsT B paMKaxX OTAEIbHBIX mpoduieil, mnpegycMaTpuBaeT
pacnpeneseHue W CTPYKTYpHUPOBaHHWE €ro I0 KjaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JAET IMpHUMEpPHOE pachlpeieiieHue Yy4eOHOro BpPEeMEHH, PEKOMEHIYeMOTO
JUISL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MPUMEPHYIO MOCIEIOBATEIbHOCTh HW3YYEHUS Y4YEOHOro
MaTepuana ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEXIPEIMETHBIX CBSI3EH;

e JAET METOIMYECKYIO MHTEPIPETALMIO LIeJIEH U 3aa4 U3y4eHUs IIpeaMeTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa30oBaTeNIbHOM
MIpOrpaMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeIMETHBIX, MPEIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHUCTBUM  00ydYaromerocs IO OCBOCHHIO
coJiep KaHus IIpeIMETa.

[To BceM Ha3BaHHBIM MO3ULMSAM B IMPOrpaMMe MO XUMHUHU NPEIyCMOTpEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOIO OOLIETO
oOpazoBaHus. 3a TpefeilaMd YCTAaHOBJIEHHOM MpPOrpaMMol MO  XUMHUHU
00s3aTeNbHON (MHBApUAHTHOM) COCTABJISIOLIEH COJAEp)KaHMs y4eOHOro MpeameTa
«Xumus» OCTaéTcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTUBHOW COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnoJiokeHusmu PIOC COO o
Ha3HAUYCHUU TPEIMETOB 0a30BOro M YIIyOJEHHOIO YpOBHEH B CHCTEME
mudepeHIUpoBaHHOTO OO0yUYEHHsSI Ha ypPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJNEHHOTO U3yYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  ATalioM  MOJYYEHUS  XUMHYECKOTrO
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMUYECKUX JUCLMIUIMH B By3aX M OpPraHU3aLUsIX CPEIHET0 MPOPeCcCHOHAIBHOIO
oOpa3zoBanus. B 9Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHs» OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEOpeTUYeCKOr U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpPeNeAEHHBIN MPoduih
oOy4eHHUsI, B TOM YUCJIE C MEPCIIEKTUBON MOCIEIYIONIETr0 MOJIyYeHUs] XUMHUYECKOTO
oOpa3oBaHMsI B OpraHu3alusax npodeccruoHaibHoro oopasosanus. Hapsay ¢ atum,
B cBete TpeboBanuiit ®I'OC COO Kk miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbeneparbHON 00pa30BaTENBHON MPOTPAMMBI CpPEAHETro 001ero oOpa3oBaHUS
U3ydeHue ImnpeamMeTa «XuUMHUSD» OPUEHTHUPOBAHO TakKe Ha pelieHue 3ajady



BOCIUTAHUS U COLMATIBHOIO PAa3BUTHUS OOydarommxcs, Ha (OPMHPOBAHUE Yy HUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUH, YMEHMI palMOHATU3alMK y4eOHOro TpyAa H
00OOMIEHHBIX  CIMOCOOOB  JEATETLHOCTH, WMEIONIMX  MEKIUCITUTIIMHAPHBIH,
HaANPEAMETHBII XapakTep.

CocraBngomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOJIEHHOTO M3y4YeHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHudeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHMUS ITUX KYpPCOB B IpPOrpaMMe MO XMMHHU 3a OCHOBY
npuHaTel noJiokeHuss GI'OC COO o paznmuuusax 06a3oBOro W yriayOJIEHHOTO
YPOBHEW U3yUYEHUs NIPEAMETA.

OcHoBy cozaepxkaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHs» COCTABISIET COBOKYMHOCTh NPEIMETHBIX 3HAHMU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO HM3Y4YEHHs NIpeaMeTa. DTa CHCTEMa
3HAHMM MOJy4aeT ONpEeNeiIEHHOE TEOPETHYECKOE IOIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOHUTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTHYECKOTO
Marepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHHs MpeaMera oOecreuyeHa
BO3MOYKHOCTh 3HAQUHUTEJIBHOIO YBEJIMYEHHUS OObEMA 3HAHUM O XUMHYECKHX
3JIEMEHTaX W CBOWCTBAaX HUX COEJAMHEHUN Ha OCHOBE PACIIUPEHUS U YIiyOJeHHs
IIPEICTABICHU O CTPOEHUM BEIECTBA, XUMUYECKON CBSI3W M 3aKOHOMEPHOCTAX
MPOTEKaHUS PEAKIUH, paCCMATPUBAEMBIX C TOUKU 3PEHUS XUMUYECKON KUHETUKU
U TepMoauHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl  XHMHUYECKHUX  DJJEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXaHWYECKHX IPEJCTABICHUSAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX U3MEHEHUH npu €€ 00pa3oBaHUU U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpa3zoBaHus. N3yuenue
TUMOB  peakuuil  jJomnojHseTcs  (HOpMUpPOBAHMEM  TPEACTaBICHUM 00
IIEKTPOXUMHUYECKHX IPOLECCax U IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKIITMOHHOW CIOCOOHOCTU
COEJIMHEHUH ynemnseTca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMEEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS [Tl KJIACCOB ONpeIeEHHOro mpodus (TaaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [JONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIE NIpeIMeThl. Tak, Hampumep,
B COJEpKaHUM IpeIMeTa JUIs KJIaCCOB XUMHUKO-(PU3NYECKOro mpoguius 0osblioe
3HaYeHHe OyayT UMETh 3JEMEHThl y4eOHOro marepuania mo obmei xumuu. [lpu
U3y4YEeHUU TMpeIMeTa B JAaHHOM Clyyae akLEeHT OyJeT caenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOITHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJISIpHasl Teopus (MOJEKyJsipHas Teopusi B (PU3MKE), 3aKOHbl COXPaHEHUS



MacCcbl U DHEPIUM, 3aKOHBI TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO ke BpeMsa B COAEpKAaHMM IIpeAMETa JUId KIJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJNBLUINKM yAENbHBIM Bec OyJeT MMETh OpraHUYecKas
xuMus. B 3TOM cimydae mpenocTaBisieTCsl  BO3MOXKHOCTH A Oolee
OOCTOATENPHOTO  PACCMOTPEHUS XMMHUYECKOM OpraHu3aluu  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJST, K NPUMEPY, TaKHE
CTPYKTYpHBbIE KOMIIOHEHTBI, KakK JIMIOUAbI, OEJIKH, YIJIEBOJbl, HYKJICHHOBBIE
KUCJIOTHI U Apyrue. Ilpu 5ToM 3HaHUA O COCTaBe M CBOMCTBAxX IIPEACTaBUTEIICU
OCHOBHBIX KJIACCOB OpPraHUYECKUX BEUIECTB CIIy)KAT OCHOBOM I H3y4EHUs
CYILIHOCTH HPOLECCOB (POTOCUHTE3A, IbIXaHHUS], TUILEBAPEHUS.

B mumane ¢GopMHpoOBaHHS OCHOB HAyYHOIO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIBITA MPAKTUYECKOTO MPUMEHEHUS HayYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXIIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEAMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayuHble NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YIIIyOJEHHOM YpOBHE
Tak)Ke, Kak Ha YPOBHE OCHOBHOI'O M CpeAHero odiero odpa3oBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil MEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak oOO0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHMSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE H3y4deHUs NpeaMeTa Mpeirosaraer
peanu3anuio TaKux LeseH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MaTepUaIbHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBJIEHUW NIPUPOJIBI, O MECTE XUMUU B
CIUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiim B oOOeCreueHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIICHUH  MpoOseM
HKOJIOTUYECKOM, PHEPreTUYECKON M MUILEBOW 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHH, B
00eCleyeHun paldoOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl 4YENOBEKa, a TAaKXKe SKOJIOTMYECKU
00O0CHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHUCTEMBbl 3HAaHUHM, JIEXKAIMX B OCHOBE XHMMHUYECKOH
COCTaBJISIFOLIEH €CTECTBEHHO-HAYYHON KapTHUHBI MUpa: (QyHIaMEHTaJIbHbIX
IIOHATHM, 3aKOHOB M TEOPUM XHMMHUH, COBPEMEHHBIX IPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSAX IPOTEKAHUS XUMUYECKUX PEAKLUU, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX U JIUCIIEPCHBIX CHCTEMax, 00 OOIIHMX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPON3BOICTRA;

dbopmupoBaHue y O0yYJaroIIIXCS OCO3HAHHOTO MTOHUMAaHUS
BOCTPCOOBAaHHOCTH CHUCTEMHBIX XMMHYCCKHX 3HAHUH Ui OOBACHCHHS
KJIFOYEBBIX HJIeH M TPOOJeM COBPEMEHHON XUMHHU, JUISI OOBSICHCHUS M
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO pelIeHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHaJIN3a ¥ OIICHKH C IMO3UIMI SKOJIOTUIECKON 0€30MaCHOCTH TMOCIIEACTBHIA
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKAa, CBS3aHHOM C
XAMHYECKAM  TIPOM3BOACTBOM, HWCIIOJIb30BAaHHEM U  IepepabOTKOU
BEIIICCTB;

yIrIyOJIeHWe  TPEJACTaBICHHA O  HAyyHbIX  METOJAaX  ITO3HaHWMS,
HEOOXOJIUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOM JISATEITHHOCTH M MMOBCEAHCBHON YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GyHKUMHA LENOCTHOM CHCTEMBl CPEJHEro oOuiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMHUS» Ha  YIUIyOJNEHHOM ypoBHE OCOOyH  aKTyaJbHOCTb
npUOOPETAIOT TaKue 1NN U 331a4H, KakK:

BOCIIMTaHHE YOEXJAEHHOCTH B II03HABAEMOCTH SIBJICHUH IPHUPOIBI,
YBOKCHHS K TIPOLECCY TBOpPYECTBA B OO0JACTH TEOPETUYCCKUX H
MPUKJIATHBIX HWCCICAOBAHUNA B XWMHH, (HOPMHPOBAHHE MHUPOBO33PCHHS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIIMM K OOYYCHHWIO W TIO3HAHHIO, CIIOCOOHOCTEH K
CAMOKOHTPOJIO W  CaMOBOCHHMTAHWUIO Ha  OCHOBE  YCBOCHUS
00IIIeYETIOBEUECKUX [ICHHOCTEH;

pa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, HHTCIUICKTYAIBHBIX U TBOPYECCKHUX
crocoOHOCTe oOydaronuxcsi, (OPMHPOBAHUE Yy HHUX CO3HATEIHHOTO
OTHOIIICHHUS K CaMOOOpA30BaHHMIO W HEMPEPHIBHOMY OOpPa30BaHUIO Kak
YCJIOBHUIO yCHENTHOMN MPpo(dheCCHOHAIBHON 1 OOIIECTBEHHOMN JNeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 30POBbIO M IMOTPEOHOCTH B
3I0pPOBOM 00pase KU3HU;

dbopMUpOBaHWE YMEHWH ¥ HAaBBIKOB Pa3yMHOTO IPHPOJIOIOIL30BaHUS,
pa3BHUTHE YKOJIOTHYECKOM KYJIbTYphI, IPHOOPETEHUE OMbITa OOIIECTBEHHO-
MIOJIE3HOM IKOJOTUIECKON e TEIbHOCTH.

OO11ee 4ynCI0 4acoB, MPEAYCMOTPEHHBIX JIJIsI U3YUCHHUS] XUMUU HA YTIyOJIeHHOM
YpOBHE cpemHero obmiero oopasoBanus, coctasiser 204 dacos: B 10 kimacce —
102 gaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEJIENIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAaYE€HHE OPraHUYECKOM XHMHUHU, MPEACTABIEHUE O
MHOT000pa3uy OPraHUYECKUX COCTMHECHHM.

DNEeKTpOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUSI. BaJleHTHbIE BO3MOXHOCTH aToma YIjepojia. XHMHYECKas CBSI3b B
OPraHMYECKUX COCINMHEHMSIX. THUIbl THUOpUIM3AIMM aTOMHBIX opOuTanei
yraepoja. Mexanusmbl 00pa3oBaHMs KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JJOHOPHO-
aKLENTOpHbINM). TUIBl MNEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBa3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe o cBOOOJHOM paaukane, Hykiaeobuie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE TMPEJICTABICHUS O CTPYKTYPE MOJIEKYJ. 3HAUEHUE TEOPUH CTPOCHUS
OpPraHUYeCKUX COeAMHEHUU. MOoJeKyasipHble U  CTPYKTYypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl pa3IUYHBIX BHUIOB: PpPa3BEPHYTas, COKpaliEHHasl,
ckenerHass. M3omepus. Buabl H30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie FQ(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHAYKTHUBHBIM
Y ME30MEPHBIN 3P PEKThI).

[IpencraBnenre o kiaccupuUKalMud OPraHUYEeCKUX BemiecTB. [loHsiTHe O
dbynkunonanabHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTHEIIbHBIX ITPEICTABUTEIICH.

OcobeHHoCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJICHHE C O0O0pa3laMyd OPraHWYeCKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(utaBieHue, OOYIJIMBAaHME M TOPEHHUE), KOHCTPYMPOBAHUE MOJEJICH MOJIEeKYJ
OpPTraHUYECKUX BEIIECTB.

YrieBoaopoasl.

Ankanpl. ['oMoornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SpP°-
ruOpuau3aiusi aTOMHBIX opOuTaned yriaepoja, o-cBsi3b. dusmyeckue cBOMCTBA
AJIKAHOB.



XUMHYECKUE CBOMCTBA AaJKAHOB: pEAKIUU 3aMEIICHUs, W30MEPHU3ALNH,
JNErHIpUPOBaHMs, [IUKIU3ALNH, TUPOJIN3a, KPEKUHTa, ropeHus. [IpeacraBnenue o
MEXaHU3ME PEaKIM paJuKaIbHOIO 3aMEILECHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYEHUs U TPUMEHEHUE aJIKAHOB.

[uknoankanel. O0mIas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, HUKJIOTeKCaH) LUKIOATKaHOB. CIOCOOBI MOMYYSHHS U
MIPUMEHEHUE IIUKIIOATKAHOB.

Ankenbsl. ['oMosiorudeckuii psii aakeHoB, obmias (Gopmyia, HOMEHKIATYypa.
DJIEKTPOHHOE M MNPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ alKEHOB, Sp*-
ruopuau3anys aTOMHBIX OpOWTanel yriepoaa, G- U m-CBiI3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. PU3NYECKHE CBOWCTBA AJIKEHOB.
XHWMHMYECKUE CBOMCTBA: PEAKLUMM INPUCOCAVHEHMS, 3aMEIIEHUS B O-MOJOKECHHE
IpU JBOMHOM CBSI3M, MOJUMeEpU3aluuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOWHYIO CBA3b. CIIOCOOBI MOJYyYEHU U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccuukanust ankaaneHoB (CONpspKEHHBIE, U30JMPOBaHHbBIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHUS U XUMUYECKUX CBOMCTB
CONpPsDKEHHBIX  AueHoB, 1,2- wu |, 4-pucoenunenue. Ilonumepuzamus
CONPSKEHHBIX TUeHOB. CrtocoObI MOMYyYEHUS U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omonorudeckui psijy alkuHOB, oO1as (GopMysia, HOMEHKIaTypa U
U30Mepusl. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ aJKHHOB, Sp-
ruOpuan3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XHAMHMYECKME  CBOWCTBA:  PEAaKUMM  NPUCOECIWHEHHUs, JUMEpU3aluud U
TpUMEpPHU3alnHU, OKUCIIeHHs. KUCIIOTHRIE CBOMCTBA QIKMHOB, UMEIOIINX KOHIEBYIO
TPOIHYIO CBs3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApoMaThuecKue YrieBoJopolibl (apeHsl). ['oMonoruueckuil psifi apeHOB,
oOmast popMyia, HOMEHKIATypa U U30MEPHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H301a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B OEH30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM paguKalle, PEaKUHH NPHUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oen3ona. IlpencraBienne 00 OPUEHTUPYIONIEM JCUCTBUM 3aMECTUTEICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX pPAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMHUYECKHUX CBOMCTB ctupoda. [lomumepusamus ctuposna. CriocoObl OTyYEHUS U
PUMEHEHUE APOMATUYECKHUX YTIEBOJI0POJIOB.

[Tpuponnsiii ra3. IlomytHeie HedTsaHBbIe ra3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI# yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOsl nepepaboTku HeTH:



NEPETOHKA, KPEKUHT (TEPMHUECKHUM, KAaTaJIUTHUYECKHil), pU(POPMHUHT, TUPOIH3.
[TpoaykTsl nepepaboOTKH HEPTH, UX MPUMEHEHHE B POMBIIINIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, LUAHOTPYIIILY,
amuHoOrpynmy. JleficTBue Ha TaJOreHNpPOM3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAITIOOPTaHUYECKUX COETMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpPraHUYECKUX BEIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUS BEIIECTB W HUX MPEBpAIICHUI:
u3ydeHue (PU3NYECKUX CBOMCTB YIJI€BOJOPOJOB (PACTBOPUMOCTH), KAUECTBEHHBIX
peakuuil yrieBoJIOpOAOB pa3IMYHbIX KiaccoB (oOeciBeurBaHHEe OpPOMHON Win
MOAHOW BOJBI, pacTBOpa IMEpMaHraHaTa Kajus, B3aUMOJCHCTBUE al€TUJIICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kadecTBeHHOEe OOHapyX eHUE
yriaepoja U BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE OSTUJIEHA U
U3YYEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusaMu «Hedtb» n «Yromey», c
oOpa3amMu IlacTMacc, KaydyyKOB M pE3HMHbI, MOJEIMPOBAHUE MOJEKYJ
YTJIEBOJAOPOIOB U raJION€HIPOU3BOIHBIX YIJIEBOJOPOAOB.

Kucaopoaconepxanue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHUPTBHL. CTpoeHue MoJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorudeckuil psan, obmas ¢opmyna, U30MepHs,
HOMEHKJIaTypa u  kiaccudukamus. Dusmyeckue CBOWCTBA  NPENETbHBIX
OJIHOATOMHBIX CHHUPTOB. BoaopoaHble CBS3M MEXAY MOJIEKYJAMH CIIHPTOB.
XHWMHUYECKHE CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJJHOATOMHBIE CIUPTHI. [[elicTBHE 3TaHOIAa U METAHOJIA
Ha opraHu3M uesnoBeka. CrocoObl TOJY4YEHUS W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie A¢upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOMCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W TiaulepuH. Dusznueckue U
XUMHUYECKHE CBOWMCTBA: PEAKLMU 3aMELICHUS, B3AMMOJIEHCTBHE C OPraHUYECKUMU
U HEOPraHWYeCKUMH KHUCIOTaMH, KayeCTBEHHAas peakiusi Ha MHOT0aTOMHBIE
cnupthl. [IpencraBieHne 0 MexaHM3ME peakUuid HYKICO(PUIBHOTO 3aMElICHUS.
HeiictBue Ha opranu3m uenoBeka. (CrnocoObl TONy4YeHUS W TMPUMEHEHHE
MHOT'OaTOMHBIX CIIUPTOB.

®enos. CTpoeHHE MOJEKYNbl, B3aMMHOE BIIMSHHE TUAPOKCOTPYIIIBI H
O0enzosbHOTO siapa. Pusndeckue cBoilicTBa ¢eHona. OCOOEHHOCTH XMMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha QeHona. TokcHuuHOCTH (eHona.
Crioco06slI osryueHus U npuMeHeHue geromna. GexonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBAETH/IBI U KETOHBL. DJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, oO0IIas
dopmyrna, uzoMepusi U HOMEHKJIaTypa. Du3MuecKue CBOMCTBA allbJIETUAOB U
KETOHOB. XUMHUYECKHME  CBOICTBA  QJIbJETMAOB U  KETOHOB:  pPEAKLIUHU
npucoeauHennsa. OKHCIIEHNE albIETU0B, KAUECTBEHHbIE PEAKIUN Ha aJIbJETHU/IbI.
CriocoObl OJTy4YeHMs U IPUMEHEHHE alibJIETH/IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KApOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJI KapOOHOBBIX KucI0T. M3omepus n HoMeHki1atypa. @usndeckue cBOMCTBA
OJIHOOCHOBHBIX TMpPEAENIbHBIX KApOOHOBBIX KHUCJIOT. BOIOpOJHBIE CBA3UM MEXKIY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuusi STepuUPUKALUM, PEAKIUU C YYaCTHEM YIJIEBOJOPOJHOrO paauKaa.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKMX KapOOHOBBIX KHCIOT,
JTUKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. [IpeacraBuTtenu BbICIINX
KapOOHOBBIX KHCJIOT: CTEapuUHOBAs, MNaJIbMUTHHOBAs, OJIEMHOBAs, JUHONEBAS,
JIUHONEeH08as KUCIOThl. CrIocOObI OMyYeHUsS U IPUMEHEHHE KapOOHOBBIX KHCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, U30MEpUS U
HOMEHKJIaTypa. PU3NUYECKHE U XUMHUYECKUE CBOWMCTBA: THAPOJW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3NYecKue 1 XUMUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieouHon cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIe.

Mp11a Kak COJIM BBICIINX KapOOHOBBIX KUCJIOT, MX MOIOIIIEE JCHCTBHE.

OOwas xapakTepucTHka yrieBooB. Knaccudukanus yriaeBoioB (MOHO-, AH-
U rnonucaxapuisel). MoHocaxapuibl: TIIOKO3a, (pyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckne CBOMCTBA UM HaxoxkjaAeHHe B npupoje. DoTocuHTes.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YHYACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bI, €&
3HAYEHUE B KU3HEIEATEIbHOCTH OpraHu3Ma. J(ucaxapuapl: caxapo3a, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaOIIME U HEBOCCTAHABIMBAIOIINE AUcaxapuabl. [ naponus
nucaxapunoB. Haxoxaenune B mpupone u npumeHnenue. [lonucaxapuasl: Kpaxmail,
INIMKOTEH W Henono3a. CTpoeHWe MakpOMOJIEKYJl Kpaxmana, TJIMKOT€eHa U
HeJuTroNo3bl.  PU3WYECKHE CBOWCTBA KpaxMala M LEIUIION03bl. XHUMHUYECKHE
CBOMCTBa Kpaxmaya: TMAPOJIU3, KAYeCTBEHHAs pEaKkiusi C HOJO0M. XHMHYECKUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIN3, MOdyuyeHUue 3PUpoB emtonao3sl. [loHstre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIepUMEHTAIbHbIE METOJIbl HM3YyYEeHHUS BEIIECTB M UX IPEBpaIlCHHIL:
PacTBOPUMOCTbH PA3JIMYHBIX CIUPTOB B BOJIE, B3aUMOJICVCTBUE ITAHOJIA C HATPUEM,
OKHCJIEHUE 3TWJIOBOTO CIHMPTAa B albJIETH]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHUCJICHHE ATHJIOBOTO CHHMPTa JIUXPOMATOM Kaius (BO3MOKHO HCHOJb30BaHHE
BUJICOMATEPHUATIOB), KAaYECTBEHHbIE pEaKlUUU Ha albJerubl (C THUAPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  wmeau(Il)), peaknus raunepuHa  C
rugpokcugoM meau(ll), xumuueckue CBONCTBA pPacTBOpa YKCYCHOW KHCIIOTHI,
B3aMMOJICUCTBUE pacTBOpa TIIIOKO3bI ¢ ruiapokcugom meau(ll), BzaumonerncrBue
KpaxMalia ¢ MOJIOM, PEUICHUE KCIIEPUMEHTAIBHBIX 3a/1ad M0 TeMaMm «CHupThl U
dbenonb», «KapooHoBbie KUCTOTHI. CIIOXKHBIE ADUPHD».

A3oTcoaep:xalie OpraHnv4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue MpPOu3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anudaTUYecKue ¢ apoMaTHYECKHE; IEePBUYHBIC, BTOPUYHBIE M TPETHYHBIE.
Crtpoenne moliekyn, oOmias Gopmyina, n3oMepus, HOMEHKJIATYpa U (U3HYECKUE
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Coun aKWIIaMMOHHUSL.

AHWIMH — TPEACTAaBUTENb AMUHOB apomaTuyeckoro psaa. CTpoeHwue
aHwIMHa. B3anMHOe BiMsSHUE TPYNI aTOMOB B MoJieKyJie aHuiInHa. OcOOeHHOCTH
XUMHUYECKUX CBOMCTB aHmwinHa. KauecTBeHHBbIE peakiuu Ha aHWIMH. CriocoObl
MOJyYeHUs] U TpuMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHuUiIMHA U3
HUTPOOEH307a.

AmuHokucIOThl. HoMeHnknaTypa u uzomepusi. OTAenbHbIE MPEICTaBUTENH O
AMUHOKHUCJIOT: TJMIUH, alaHuH. @u3nuecKkue CBOWCTBA AMHUHOKHCIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCAluN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHnEe aMUHOKUCIOT. CUHTE3 U TUAPOIU3 MENTUIOB.

benku kak mnpupoaHsie nonumepsl. llepBuuHasi, BTOpUYHAsA M TpPETUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

DKCHEPUMEHTAJIbHBIE METO/Ibl M3YyUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUM:
pacTBOpeHHE OEIKOB B BOJIE, JICHATypaIrus OEIKOB MPU HArpEeBaHHUH, IIBETHHIC
peakniuu Ha O€NKH, pelIeHWe OKCICPUMEHTAIbHBIX 3aJad 10 TeMaM
«AzoTcoaepxxanue OpTraHUYECKUe COCJIMHECHU S 151 «Pacnio3HaBanue
OpPTraHUYECKUX COCTUHEHUIN».

BoicokomoJieKyIsIpHbIE COeTUHECHUS.

OCHOBHBIE MOHSTUSI XMMUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJMMEPU3ALNM, CPEAHAS MOJICKYJISIpHAS



Macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJICKYJSPHBIX COCAUHEHUN —
MOJIMMEPHU3ALIMS U TTOJIMKOHCHCAIIHSL.

[Tonmumepubie Marepuanbl. I[lmactmacchl (TOJUATUIICH, MOJUIPOIUJIEH,
MOJIMBUHWIXJIOPU/, TOJUCTHUPOJ, IMOJIUMETUIMETaKpuiIaT, MOJUKapOOHATHI,
noJIdTUICHTepePTanar). Y Thiu3alus 1 nepepadoTka miacTyuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETHYECKHUE Kay4yyKH
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, N30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

Bosnokna: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHE (KalpoH U JaBCaH).

[Tonumepsl CHEIUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HUs BEIIECTB U MX IMPEBpAILCHUI:
O3HAKOMJIEHUE C 00Opa3liaMy MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
KaydyyKOB, PEIIEHUE OSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuérHble 3anaumn.

HaxoxaeHnue MoJiekyJIsipHOM (HOpMyJibl OPraHUYECKOTO COCIUHEHUS IO
MacCOBBIM  JIOJISIM  JJIEMEHTOB, BXOMISIIMX B €ro COCTaB, HAaXOXICHUE
MOJICKYJISIpHON  (pOpPMYJIBI OPTaHUYECKOTO0 COEAUHEHHS 1Mo Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WUIW MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (QOpMYIIbI
OpPraHMYECKOTO BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB WJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJM BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH MPHU U3YUYEHUH OPTaHMYECKON XWMHH B
10 kmacce OCYIIECTBISICTCA 4Yepe3 HCIOJIb30BAaHWE Kak OOIIUX eCTeCTBEHHO-
HAay4YHBIX TIOHSITUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MpeIMeTax
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TIOHATHUS: SBJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHs, 3aKOH, aHaliu3, CHUHTE3, Kiaccudukaius, HaOJII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJEJb, MOJICIUPOBAHHUE.

®usuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUN ypOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIllECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTb, SHEPIus,
Mmacca.

buonorus: kmerka, opraHu3M, OJKOocucTeMa, Owuocdepa, MmeTabomH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,



dorocuHTEe3, NbIXaHUE, OENKW, YIJIEBOABI, KHUPbHI, HYKICHHOBBIC KHCIIOTHI,
(bepMeHTHI.

["eorpadust: mose3Hple HCKOMAEMbIe, TOILTUBO.

TexHoMOTUs: TUIIEBBIE TMPOAYKTH, OCHOBBI PAIIMOHATBHOTO MUTAHMUS,
MOIOIIHE CPEJICTBA, MATEPUAIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

Teoperuyeckne 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX siaep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKUE YPOBHH U
noaypoBHHU. AToMHbIe opOuTanu. Kiaccudukamms XuMrU4ecKiux 3JI€MEHTOB (S-, p-,
d-, f-snmementsl). PacmpeneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DNeKTpOHHbIE KOH(PUTYpPAIIMH aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30YXXJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[Iepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
J.N. MenneneeBa. CBA3b NEPUOIUYECKOrO 3aKOHA U llepuoanueckor CUCTEMBI
XAMHUYECKUX JBJIEMEHTOB C COBPEMEHHOM TEOpHEH CTPOCHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX MU
MNpPOCTBIX M CJIOXHBIX BEIIECTB [0 TrpynnaM © IepuojaM. J3JHAYEHUE
nepuoauueckoro 3akoHa /[.M. Menneneesa.

XuMHUYECKass CBsI3b. BHIIBI XMMHWYECKON CBSI3U: KOBAJECHTHAs, WOHHAas,
MeTajuinyeckas. MexaHu3mbl 00pa3oBaHUSl KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. JHEPrusl U IuHa CBs3U. [10IsIpHOCTD, HATIPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOM CBs3U. KpaTHbie CBs3u. BojopoaHass CBs3b.
MexmoneKyIsIpHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha IIpUMepe COeAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeab, JUraHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAMHALMOHHON XUMUU.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO  CTPOEHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonstue o nucnepcHbix cucremMax. Vctunubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrnocoObl BBIpAXEHUS KOHIIEHTPALlMM pPaCTBOPOB:
MaccoBasi JoJisl BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpanus. HacelllieHHbIE U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.



Knaccudukanust 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. TpUBUATBLHBIC
HAa3BaHU OTEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKOH W OpraHUYeCcKOM
XUMHUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3 (HEKThl XUMUYECKUX PEAKIUH.
TepMoXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOW peaKiny, €€ 3aBUCHMOCTh OT Pa3INYHBIX (haKTOPOB.
['oMOreHHbIE U reTEpOreHHbIe peakuu. Katanus u katanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakiui. XuMudyeckoe paBHoBecue. Koncranra
XUMHYECKOTr0 paBHOBecHUsl. DaKTOpbI, BIUAIONIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHS: TEMIIEpATypa, JABJIICHUE U KOHIICHTPALIMU BEIIECTB, YYaCTBYIOIIUX B
peakuud. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIe U cJIaOble 3JIEKTPOJIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEUTpasibHas,
nienounas. Bomoponnsiii mokazarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHA.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE ~ peakuuu.  CTeneHb  OKHUCJICHUA.
OkucnauTenb W BOCCTAaHOBUTENb. [Ipomecchl OKUCIEHHST W BOCCTAaHOBJICHUSI.
BaxHelme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeETOH 3JIEKTPOHHOro OajaHca.
DJIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

OKCIEpUMEHTAIbHbIE METOJIbl M3YyYEeHHUS BEIIECTB U MX MPEBpaICHUI:
pa3lIoKEHHUE TMEPOKCUJA BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENU
KPUCTAJUIMUECKUX PENIETOK, MPOBE/ICHNE PEaKIii HOHHOTO OOMEHa, OnpeiesieHHe
Cpeabl pacTBOPOB C IMOMOIIBID WHIWKATOPOB, M3YYCHUE BIMASHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHYECKOW pEaKIMU U TMOJOKEHUE XUMHUUYECKOTO
paBHOBECHSL.

Heopranuuyeckasi xumusi.

[Tonoxenne HemMeraiuioB B llepuoguueckon cucremMe XUMHYECKHX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS MX aTOMOB. Du3NUecKue
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MpPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢uznueckue W XUMUYECKHE CBOMCTBA: PEAKIMH C
MeTaJJIaMd M HEMETaUIlaMH, BOCCTAaHOBUTENbHbIE CBOWCTBA. ['mapumabl.
TonnuBHBIE AJIEMEHTHI.

["anorensl. Haxoxnenue B mpupoje, crnocoObl MoidydyeHus, (QU3NYEecKue u
XAMHUYECKUE CBOMCTBA. | aJloreHOBOAOpOAbI. BaxkHeunire KUCI0pOoaCOaepKaAIINEe
COEIMHEHUS TajoreHoB. JlabopaTopHble W TPOMBIIIUICHHBIE CTIOCOOBI TOTyYCHHUS
rajnoreHoB. [[puMeHeHne raJoreHoB U UX COCIMHEHHM.



Kucnopon, o3on. JlabopaTopHble W MPOMBIINIICHHBIE CIIOCOOBI TMOTyYCHHUS
kuciopoaa. @u3nUecKkue U XMMHUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUBI U TEPOKCUIBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YECHUS, (PU3UYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(IV), okcun
cepol(VI). CepHucras u cepHasi KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHNN.

A3zor. HaxoxneHnue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMUYECKUE CBOMCTBA. AMMHAK, HUTPUAbl. OKCHIBI a30Ta. A30TUCTas U a30THAs
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IprMeHeHune azoTta
U €r0 COeTMHEHHI. A30THbBIE yIOOPEHHUS.

®ocdop. Haxoxnenue B mpupoje, CrIocoObl MOTydeHHs, (PU3UYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kucinora u e€ conu. [Ipumenenue ¢ocopa u ero coenunHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpUpoje. AJJIOTPOINHbIE  MOJIU(PUKALINY.
dusznyeckue M XUMUYECKHE CBOWCTBA TIPOCTHIX BEHIECTB, OOPa30BAHHBIX
yraepogom. Okcua yriepoaa(ll), oxcun yraepona(IV), yronbnas kucimora u e€
COJIM. AKTUBUPOBAHHBIA Yyroyib, ancopOuusa. Dyminepensl, rpadeH, yriaepoaHbie
HaHOTPYOKHU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupojne, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumudeckue cpoiictBa. Oxcun kpemuusi(IV), kpemHHEBasi KHUCIIOTA, CUJIHKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKs0, ero NoJiydeHue, BUIbl CTEKIIA.

[Tonoxenne MetamioB B [leproandeckoil CUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX 000JI0OYEK aToMOB MeTauioB. OOmue
dbu3ndeckue cBOWCTBA MeTauioB. [IpuMeHeHHEe MeTaioB B OBITY U TEXHHKE.
CriaBel METANIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HaNpspKeHW  metawioB.  OOmuMe  CrocoObl
NOJIyYeHUS METaJIJIOB: TUAPOMETAILITYPTHS, MUPOMETAITYPIus,
anekTpoMetaiutyprus. [lonarue o koppo3uu MeramuioB. CrnocoObl 3allUTHl OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamioB [A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonyudeHue, ¢GU3MUYECKUE U
XUMUYECKUE CBOKCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCIUHEHHUI.

OOmas xapakrepuctuka MetawioB IIA-rpynmer Ileprogudeckoil cuctemsl
XUMUYECKUX DJJEMEHTOB. Marawii W KaJblIHi: TOJy4eHHE, (U3NYECKUE U
XMMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HUX COECAUHEHUH.
XKécTkocTh BOJBI U CIIOCOOBI €€ YyCTpaHEHUSI.



AJroMuHUN: nonydeHue, GU3ndecKre 1 XUMUYECKUe CBOMCTBA, IPUMEHEHHE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AM{QOTepHBIE CBOICTBa OKCHIa U
TUAPOKCH]IA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX moarpynn (b-rpymnm)
[leproanyeckor CUCTEMbI XUMHYECKUX JIIEMEHTOB.

du3nyeckre U XMMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCuapl U
rugpokcuansl xpoma(Il), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomaThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

@u3nyeckue M XMMHYECKHE CBOMCTBA MapraHia M €ro COEOUHEHHU.
Baxneiimme coeaunenuss wmapranna(ll), wapranna(IV), wmapranna(VI) wu
mapranua( VII). Ilepmanranat kanus, €ero OKUCIUTENbHbIE CBOMCTBA.

@u3nuecKne U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHni. OKCuapl,
ruapokcusl U conu xeneza(ll) u xenesa(lll). [lonyuenue u npuMeHeHue xKee3a
Y €r0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHUE MEU U €€ COCUHEHHM.

[Muuk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJA U TMIPOKCH]IA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMmenenue
IUHKA U €r0 COeIUHCHUH.

DKCIEPUMEHTAIbHBIE METOJbl M3YYEHHUsS BEIIECTB W HUX MPEBpaIICHUI:
u3yueHue oOpaslloB HEMETALUIOB, ropeHue cepwl, ¢ocdopa, kene3a, MarHus B
KHCIIOPOJE, H3yYEeHHE KOJUIeKIMH «MeTramuibl W CIUIaBb», B3aWMOJCHCTBHE
IEJIOYHBIX U IEJI0YHO3EMENIbHBIX METAJIOB C BOJOM (BO3MOXHO HMCIOJB30BaHUE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
HIEI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTaHUYECKNE aHUOHBI, KATUOH BOJAOPOJA
YW KAaTHOHbl METAaJVIOB, B3aUMOJECUCTBUE THIPOKCUIOB AIIOMUHUA M ILIMHKA C
pacTBOpaMM KHUCIOT M LIEJNOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 3a/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (HOocPOop U HX COCAMHEHUN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHur yCTOMUMBOIO pa3BUTUA yenoBedecTBa. [lonstue
O HAyyHbIX METOJax IIO3HAHHWS U METOAOJOTMHA HAYYHOIO HCCIEAOBAHMS.
Hay4Hble NpuHIUITEI OpraHu3aliil XUMHYECKOTO IPOU3BOACTBA. [I[poMBIIIIIEHHbIE
CHOCOOBI MOTYYEHUSI BaXKHEHUIINX BEIIECTB (HAa MPUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOTHI, MeTaHoJa). [IpoMblliieHHbIE CIIOCOOBI MOJIYYeHUS] METAJUIOB U
CIUIaBOB. XMMHUYECKOE 3arpsA3HEHHE OKPYKAIOLIEH CPENbl U €ro MOCIEICTBUS.
Pounb xumun B 06ecriedeHIH SHEPreTHIeCKON Oe30MacHOCTH.

XuMusi ®W 340pOoBbe uenoBeKa. JlekapctBeHHble cpencTtBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUKN B pa3BUTUN MEIULIUHBI.



XUMUsl THILKA: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe 100aBKU. Ponb xumun B
o0ecrneueHnH MHUIEeBO 0e30MaCHOCTH.

Kocmernueckne u mapdromepHbie cpenactBa. boitoBas xummus. [Ipasuma
0e30MacHOr0 MCMOJIb30BaHUsl MpenaparoB OBITOBOW XHWMHUU B TOBCEAHEBHOM
KU3HU.

XUMHSI B CTPOUTENBCTBE: BAKHEUIIME CTPOUTEIbHBIE MaTepuaibl (LEMEHT,
OeTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMEHHbIE KOHCTPYKIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMHuKa.
Marepuainsl g 31eKTpOHUKU. HaHOTEXHOIOTUN.

Pacuérnblie 3anaun.

Pacuétel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEIIECTBa, Macce WIM 00BEMY OJHOIO M3 YYaCTBYIOUIMX B PEaKIUU BEIIECTB,
Macchl (00BEMa, KOJIMYECTBa BEIIECTBA) NPOAYKTOB pEaKLUHU, €CIU OJHO U3
BEILIECTB HMMEET NpUMeEcH, Macchl (00BEMA, KOJIMYECTBA BELIECTBA) MPOJYKTa
pEeaKkIuu, €CIM OJHO W3 BEIIECTB JAHO B BHJE pacTBOpa C ONPEIEIEHHOU
MAacCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJH M MOJISIPHOUN
KOHLIEHTpallMy BEUIECTBA B PAacTBOpPE, AOJIM BbIXOAA MNPOAYKTA PEAKIUH OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MeXNpeAMETHBIX CBA3€H NpU  HW3YyYEHUHM oOmed
HEOpraHW4ecKor XuMuM B 11 Kjacce ocylIeCTBISETCS Yepe3 MCIIOIb30BAaHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK M MOHATHH, MPUHATHIX B OTIACIBHBIX
IIPEIMETAX ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUHoTe3a,
TEOpHsl, 3aKOH, aHaJIW3, CUHTE3, KiacCu(PUKalus, NePpUOIUIHOCTh, HAOIIIOIEHUE,
U3MEPEHHE, IKCIIEPUMEHT, MOJIEIIb, MOJIEJIMPOBAHUE.

®duzrka: Marepus, MHUKPOMHpP, MaKpOMHUpP, aTOM, 3JEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOMbI, PAIMOAKTUBHOCTh, MOJIEKYJIa, SHEPIeTUUECKUI YPOBEHD,
BEILIECTBO, TeJNO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBAa, HACAJbHBIN Ta3,
(bu3nYecKue BeIMYUHbI, €AMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buomorus: kieTka, opraHus3M, dKocucTeMa, onocdepa, MeTaboIn3M, MaKpO-
¥ MHUKPORJIEMEHTBI, OEJIKHU, KUPBI, YTIIEBOAbI, HYKJIEHUHOBBIE KHCIOTHI, (PEpMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasnbl, TOPHBIE MOPOJIbI, MOJIE3HbIE UCKOTIAEMbI€, TOILJIMBO,
pecypchl.

TexHOJorus: XMMHUYECKAs] MPOMBIIUIEHHOCTb, METAJLUTYprusi, CTPOUTEIbHBIE
MaTepHalbl, CEIbCKOX03IMCTBEHHOE MPOU3BOACTBO, MUIIEBAs TPOMBIIUICHHOCTD,
dbapmaneBTUYECKast MIPOMBIIIEHHOCTb, IPOU3BOJICTBO KOCMETHYECKHUX



npernaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MATCpPUAJIOB, JJICKTPOHHAA
IMPOMBIINIJICHHOCTb, HAHOTCXHOJIOTHH.



[NIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA [TPOI'PAMMEI 110 XUMHNU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOEHHUS NpeaAMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBl CJEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYYarOIMMHUCS POCCHUMCKON TPAKTAHCKOW HMIACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHIO, CAMOCTOSITEIILHOCTA U CaMOOIPECICHUIO; HAUTMYUE MOTUBAIIUU K
OOy4EeHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMHU [OBEJCHUS;, HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1M U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD» OTPaAKaIOT
c(hOpPMHPOBAHHOCTH OITbITA TIO3HABATEIBLHON M MPAKTHYECKOW JEATEeIbHOCTH
OOy4JaronIMXcs B MPOIECCE peau3aii 00pa3oBaTeIbHON JESTETHLHOCTH.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD OTPAKaAIOT
c(hOpMUPOBAHHOCTh OIbITA [IO3HABATEILHOW M TMPAKTUYECKOU JIESITEIHLHOCTH
oOydJarommxcs B MPOLECCe peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCcKOro BOCIIMTAHMS:

OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPAB U 00S3aHHOCTEH,
YBOXKEHUS K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEHICHWHU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHITTOJTHECHUU
XUMHUYECKUX SKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh WM TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€YECTBEHHON XMMUH;

YBOXEHHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPUH U TPAKTUIECKOTO
MPUJIOKEHHUSI XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUIMTENIbHBIX ~ HAOJMIOJEHUM, KPOMOTIMBBIX  OSKCIEPUMEHTAIbHBIX  IOUCKOB,
MIOCTOSIHHOT'O TPy YYEHBIX U MPAKTUKOB;



MHTEpeCa M [O3HABAaTEIbHbIX MOTHMBOB B IIOJIYYEHUU U TMOCIEIYIOLIEM
aHanm3e MHQOPMAIMH O MEPEAOBbIX JTOCTIKEHUSIX COBPEMEHHOW OTEUYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHUS;

CIIOCOOHOCTH OIICHWBATh CUTYAIliH, CBA3AHHBIEC C XUMUYECKUMU SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHHBAaTh CBOE MOBEACHUE M IMOCTYINKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEICTBUN
MOCTYIIKOB;

4) popmMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHSA LEHHOCTEH 300pOBOro U 0O€30MacHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBWJl 0e30mMacHOro OOpallleHUs C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HM, B TPYAOBOM JAEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOJCH;

OCO3HAHMS TMOCIEACTBUN W HENPUATHS BPEAHBIX MPUBBIYEK (YMOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-HCCIIEI0BATEIbCKOM
NESATETbHOCTH, OOINECTBEHHO TOJE3HOM, TBOPYECKOW W JPYruX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUM NPAKTUYECKUX 3a/aay
COI[MAJIbHOM HAIMPABJIEHHOCTH (B paMKax CBOErO KJIacca, IIKOJIbI);

MHTEepeca K MPAaKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IudHOro pojaa, B TOM
YKCJIe Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH M0 XUMUHU;

YBaXEHUS K TPYNY, JIOASIM TpyAa U pe3yibTaTaM TPyAOBOU JeATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHOM TPaeKTOPHUH
oOpazoBanus, Oyaymieli mpodeccun M peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUH, UHTEPECOB U
noTpeOHOCTEH 001IeCTBa;

6) 3K0JI0rM4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU IEJI€CO00PA3HOT0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILLECTBOBAHMS )KM3HU Ha 3€MJIE;

NOHMMAaHUA TJI00AaTBPHOTO XapaKTepa 3KOJOTHYECKHX MpoOJieM, BIUSHUA
DKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CPEbI;



OCO3HAHUS HEOOXOJWMOCTH WCIOJIb30BAHUS JOCTIDKCHUA XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAIEHOTO MPUPOAOTOIb30BAHMUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BPEHN OKPYKAKOUIEH
NPUPOIAHON cpelie, YMEHHsI MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;

HaJIMYusl Pa3BUTOrO 3KOJIOTUYECKOTO MBIIUIECHUS, SKOJIOTUUECKON KYJIbTYPHI,
OmbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCSA MMM B IO3HABATEJIbHOW, KOMMYHHKATHUBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUHU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO Pa3BUTHUS
HAyKU U OOIIECTBEHHON MIPAKTUKH;

NOHUMAHUsl CHeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbOopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IE€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOleM MHUPE KaK O €IUHCTBE MPUPOJBI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJieM COXpaHEHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUMBWIM3ALMK: B €€ TYMaHUCTUYECKON HAMpaBICHHOCTH W BaXHOM poJid B
CO3/JaHUM HOBOM 0a3pl MaTepUaIbHON KyJIbTYpbl, B PEUICHUH TJI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTUYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHENIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMbI€ 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SBICHUN OKPYIKAIOIIETO MHUpA U
MPOUCXOAIIUX B HEM U3MEHEHUH, yMEHUS JIeJIaTh 000CHOBAHHBIC 3aKIIOUEHUSI Ha
OCHOBE Hay4yHbIX (AKTOB M HMEIOUIUXCSA JaHHBIX C IEJIbI0 TOJYyYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITETTLHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K TO3HAHUIO, UCCIIEI0BATEIbCKOM JEATEILHOCTH;

TOTOBHOCTM U  CHOCOOHOCTM K  HENPEpbIBHOMY  OOpa3OBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY I[IOJyYEHUIO HOBBIX 3HAHUW 1O XHUMHUU B
COOTBETCTBHHU C KM3HEHHBIMU OTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B Pa3lIMYHbIX cdepax MpodhecCHOHaTbHON
NEATEIIBHOCTH.



METANIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3YIbTATHl OCBOCHHS MPOTPAMMBI [0 XMMHHU Ha YPOBHE
CpellHero o01ero oopa3zoBaHus BKIIOYAIOT:

3HaUUMble  JUIi  (OPMHUPOBAHUS  MHPOBO33PEHHUS  OOydarOIIMUXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) O0IeHayYHbIe MOHSITHS, OTPAKAIOIINE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (MarTepus, BEIIEeCTBO, SHEPIHs, SIBICHUE,
npoliecc, cUcTeMa, Hay4YHblid (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TeopHsl, Uccleq0oBaHUe, HAOIIOEHUE, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHUE);

yYHUBEpCaJbHbIe Y4eOHbIE NEWUCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme dbopmupoBaHue (yHKUIHOHATBHOM
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHOCOOHOCTD oOyuaromuxcs UCII0JIb30BATh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4EeOHbIC
JICVCTBHS B MIO3HABATEIIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAKOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHHKATHBHBIMH W  PETYJIATHBHBIMH
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvYecKune aeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyJNHMpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl ACATEILHOCTU C OCTABJICHHBIMU LIEJISIMU;

HCIOJIb30BaTh IMPU OCBOCHUHU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepHbIE MPU3HAKU MOHITHUN M YCTAHABIMBATH WX B3aMMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHATHS J1J11 OOBSICHEHUS OTACIBHBIX (DAKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBAHUS M KPUTCPUU JJIsd KiIacCHU(PHUKAIIMU BEIICCTB H
XAMUYECKUX PEAKIIHI;

yCTaHaBJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE PACCYXKJeHHUS (MHAYKTUBHbBIC, JI€NYKTUBHBIE, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTU U MPOTHUBOPEUYUSI B paccMaTPUBAEMbIX
SABJICHUSAX, (GOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHATH B MPOILIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMUU CHUMBOJUYECKUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOCIIBHBIC MPEACTABICHUS — XUMHUYECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opMyna, ypaBHEHHUE XUMHUYECKOU



peaknuy — TPU PENICHUH YYEeOHBIX TO3HABATENbHBIX W TMPAKTHYECKUX 3aj1ad,
MPUMEHSITh Ha3BAaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUS] XapaKTEPHBIX
MPU3HAKOB U3y4Ya€MbIX BEIIECTB U XUMUUYECKUX PEAKIIUMA.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO IMO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIB30BaTh TOCTABICHHBIC
U CaMOCTOSITEILHO C(OpPMYIHMpPOBaHHBIE BOIPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJi1 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJICTh HABBIKAMHU CaMOCTOSTEJIIBHOTO TUIAHUPOBAHUS W IPOBEIACHUSA
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbrar, (HopMyIupoBaTh
000011IeHUS ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBINA OTYET O MPOACIAHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
JEATEIIbHOCTH, MPOSBISITE CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY
MOMCKY METOJOB PEIICHUSI MPAKTUYECKUX 3a]ay, MPUMEHEHUIO pPa3IU4YHbIX
METOJ0B ITO3HAHMUSI.

3) pabora ¢ uHpopmaumeii:

OPUEHTUPOBATHCA B PA3IUYHBIX HUCTOYHUKAX UWHOOpManuu (Hay4dHO-
NOMyJIsipHAasl JIUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypcbl MHTepHeTa), aHaIu3upoBaTh WHOOPMAIIMIO PA3IMYHBIX BUAOB U (opM
MPE/ICTaBIICHNUS, KPUTHYECKHU OIICHUBATh eé JIOCTOBEPHOCTh "
HEMPOTUBOPEYNBOCTD;

dbopMyIHUpoOBaTh 3aMPOCHl U MPUMEHSITh PA3IUYHBIE METOJbI MIPU TOUCKE U
orbope wuHPOpMaNKMK, HEOOXOAUMOW 11 BBIMIOJHEHHS yYeOHBIX 3a7ad
OIPEAECIEHHOTO THUIIA;

pUOOpeTaTh OMBIT HCMOJIB30BaHUS HHGOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U PA3JIMUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMpaTh  ONTHUMalbHYIO  (QopMy  mpelncTaBiIcHUs
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIBI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KadeCcTBE CpeAcTBa IMpu paboTe ¢
XUMUYECKON uH(poOpMaIMel: MNpUMEHATh MeXIpeAMeTHble ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (hOpMyIibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJBb30BAaTh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMmyHuKaTHBHBIE YHMBeEpPCAJIbHbIE YUeOHbIe 1eiCTBUSA:



3aaBaThb BOIIPOCHI 110 CYIICCTBY O6CYH(H3€MOﬁ TCMBI B XOAC AxaJIora /M
AUCKYCCHH, BBICKA3bIBATH UICH, q)OpMYJ'II/IpOBaTB CBOHU IIPCIJIOKCHUA
OTHOCUTCIIbHO BBIITOJIHCHUA HpGI[J'IO)KGHHOfI 3aJa4u,

BBICTYNIATh C MpE3eHTAIMel pe3ybTaTOB IO3HABATEIBHOU JIESTEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBHO WJIH COBMECTHO CO CBEPCTHUKAMU ITPH BBINOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTHYECKOW PabOThI MO HUCCIEAOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, peajnu3aluid yueOHOro NpoeKTa, U GopMyIUpOBATH BHIBOJIbI
M0 pe3yJbTaTaM IMPOBEIEHHBIX HCCIEAOBAaHUN MYTEM COTJIACOBAHMS TMO3ULUNA B
X07ie 00Cyk/1eHHUs 1 0OMEHA MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

CaMOCTOSATENIFHO IIJIAHUPOBATh W OCYIIECTBISATH CBOIO ITO3HABATEIHHYIO
NEATEILHOCTh, OMpenesisas e¢ Ieau W 3ajavd, KOHTPOJHUPOBaTh M TIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh TpeajiaraeMblii  aJIrOpUTM JACHCTBHM TIpH
BBITIOJTHEHWU Y4YeOHBIX U HCCIIECIOBATCIIbCKUX 3a7ad, BBIOMpaTh Haumbojee
3¢ (}eKTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYULIECTBIIATh CAMOKOHTPOJIb ACATEIBHOCTA Ha OCHOBE CaMOaHaiuu3a U
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUSI MIPOTPAMMBI 10 XUMHUH Ha yri1yOJéHHOM
YpPOBHE Ha YPOBHE CpEIHEro OOIIEero oOpa30BaHUS BKIIOYAIOT CHEU(PUICCKUE
JUIs1 yueOHOro mpeaMeTa « XUMUs HaydHbIe 3HaHUS, YMEHUS U CIIOCOOBI ICUCTBUIN
M0 OCBOCHHIO, MHTEPIIPETALUU U MPeoOpa30oBaHUIO 3HAHUM, BUBI JACATEILHOCTU
M0 TIOJYYCHUIO HOBOTO 3HAHWS W MPUMEHEHWIO 3HAHWUW B PA3MUYHBIX YYEOHBIX
CUTYyalUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYallMAX, CBA3aHHBIX C XUMHUEN. B
porpaMMe 10 XHMHUUA TPEAMETHBIE Pe3yJIbTaThl MPEACTABICHBI 10 TrOJam
M3YyUYECHHUS.

10 KJIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTpaXkaroT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPTaHUYECKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK U €€ pOoJIi B 00ECIEYEHUU YCTONYMBOIO
pPa3BUTHS YEJIOBEUECTBA B PELIEHUHU MPOOJIEM IKOJIOTHUYECKOM, SIHEPTeTUUECKON U



NUIIEeBON O€30MaCHOCTH, B PAa3BUTUM MEAMIIMHBI, CO3JAaHUH HOBBIX MaTEpHAJIOB,
HOBBIX HMCTOYHUKOB DHEPIUH, B oOecrieueHnn PAlMOHAJIBHOTO
IPUPOJIOTIONB30BAaHUS, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOIIEH KyJIbTYpbI
4eJloBeKa, a TakKe DJKOJOTHYECKHM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMHUYECKUN DJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAS
o0oyiouka aroma, s-, p-, d-aTOMHbIE OpOHWTAIM, OCHOBHOE U BO30YKIEHHOE
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HOH, MoJIeKya,
BAJICHTHOCTb, JJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb OKUCIIECHUs, XUMUYECKast CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YIIEPOJHBIN CKeNeT, PyHKIHOHATbHAS
Tpymma, pajadKal, CTPYKTYpHble (opMyibl (pa3BEPHYTHIE, COKpALIEHHBIE,
CKEJIETHbIE), M30MEpHUS CTPYKTypHas M MPOCTPAHCTBEHHas (reomMeTpuyeckas,
ONTUYECKasi), W30MEphbl, TOMOJIOTMYECKUN psii, TOMOJIOTH, YIJIEBOIOPOAIbI,
KHCJIOPOJA- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUHEHUs, MOHOMED, IMOJUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJIEKYJISIDHBIE COCIWHEHUS; TEOPUH, 3aKOHBI
(nepuognueckuii 3akoH J[. M. MeHneneeBa, Teopus CTPOEHHUS OpPraHUYECKUX
BemecTs A. M. byTiiepoBa, 3aKOH COXpaHEHHsI MacChl BEIIECTB, 3a4KOH COXPAHEHUS
U TPEeBpALEHUS] HHEPrul NpHU XUMUYECKUX PpEaKLMsX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3bIK XMMHUHU, MUPOBO33PECHUYECKUE 3HAHHUS, JIEKAIIME B OCHOBE
MMOHMMAHUS TPUYMHHOCTY U CUCTEMHOCTH XUMHUYECKUX SIBJIEHUM; MPEICTABICHUS
O MEXaHMW3MaX XUMHYECKUX PpEAKLUUH, TEPMOAMHAMUYECKAX U KHUHETHUYECKHUX
3aKOHOMEPHOCTAX UX MPOTEKAHUS, O B3aMMHOM BJIMSIHUM ATOMOB W TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexThi, opueHTanTs! 1 u Il pona);
(aKTOJOTMYECKHUE CBEICHMSI O CBOMCTBAaX, COCTaBe, MOJYYEHUH U 0O€30IacHOM
WCIIOJIb30BAaHUU BAKHEWILIMX OPraHUYECKUX BELIECTB B OBITY M NPaKTUYECKON
NESTENIbHOCTH ~ YeJIOBEKa, OOMMX  HAy4YHBIX  MPHUHIMIAX  XUMHUYECKOTO
IPOM3BOJCTBA (Ha MpUMEpE MPOU3BOICTBA METaHOJa, TepepadoTKH HePTH);

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHM,
YCTaHABJIMBAaTh WX B3aUMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOUIME MOHATHSA IPHU
OIMCAHWM COCTaBa, CTPOCHUSA U CBOMCTB OPraHUYECKUX COCIUHECHNUN;

chOpMHUPOBAHHOCTH YMEHHUIA:

MCIIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY I COCTABIICHUs MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYJT OPraHUYECKUX
BEILIECTB;

COCTaBIISATh YPAaBHEHMS] XMMHUYECKUX PEAKIUN M PACKPBIBATh UX CYLIHOCTH:
OKHCIIUTEJIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMM  ITOCPEACTBOM  COCTaBJICHUSA
AIIEKTPOHHOTO ©OajaHca JTUX pEaKIHi, peakiuii HOHHOrOo oOMeHa MyTEM
COCTABJICHHUS UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;



M3TOTaBJIMBATh MOJIEIU MOJIEKYJI OPraHUYECKUX BEUIECTB ISl WILTFOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUMN: YCTaHABJIMBATH MPUHAICKHOCTh U3yUEHHBIX
OpPraHWYECKUX BEIIECTB II0 HUX COCTaBy MU CTPOEHUIO K OIpPEIeIEHHOMY
KJIAcCy/Tpynne COeAMHEHWH, JaBaTb WM Ha3BaHUA IO CHUCTEMaTHYECKOU
HomeHknatype (IUPAC) u npuBoauTh TPUBHAIBHBIE HA3BAHUS MJIA OTACIIBHBIX
MPEACTABUTEIICH OPraHMYECKUX BEUIECTB (ITUJIEH, AllETUJICH, TOIYOJ, MIUIEPUH,
ATWICHIJIMKOb, (eHOoN, (QopMaibIerull, aueTajbIerujl, aleToH, MypaBbUHas
KHCJIOTA, YKCYCHAsl KACIIOTa, CTEAPUHOBAs, OJIEMHOBASI, MAIBMUTUHOBAS KHUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPYKTO3a, aHWINH, TUBUHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

c(hOpMUPOBAHHOCTh YMEHHUS OINPENETATh BHUJ XHMHUYECKOH CBSI3M B
OpPraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

chOpMHPOBAHHOCT, ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
dbu3nUecKkue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPraHWYECKHUX BEIIECTB: aJKAHOB, IIMKJIOAJIKAHOB, aJKCHOB, AJIKaJUEHOB,
QJIKUHOB, apPOMAaTHYECKHUX YTJEBOJIOPOJOB, CIUPTOB, AaJIbJECTU]IOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOEAUHEHUN U
aMUHOB, AMHHOKHUCJIOT, O€NKOB, yriaeBOJAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUIIOCTPUPOBATh ~ T€HETUYECKYKD  CBSI3b  MEXKAY  HUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHYECKHUX PEAKIMl C UCIOJIb30BAHUEM CTPYKTYPHBIX
hopmy;

chOpPMHPOBAHHOCTh, yMEHHUS TMOATBEP)KIATh HA KOHKPETHBIX IPUMEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTaHUYECKUX COCTUHEHHUM OT
KPaTHOCTH U THUIA KOBAJICHTHOM CBSI3M (OG- U T-CBSI3H), B3AMMHOTO BIIUSIHUSI aTOMOB
U TPYIII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(dThb, TPHUPOAHBIA Ta3, Yrojib), CHOCOOBI €ro mepepadoTKH W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYYHBIX
METO/IaX MO3HaHUsl — HAOJIIOJCHUH, U3MEPEHUHU, MOJIETUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM U MBICJICHHOM) U YMEHUSI IPUMEHSITh 3TU 3HAHUS;

chOpMHPOBAHHOCTh YMEHHUS MIPUMEHSITh OCHOBHbBIE oneparuu
MBICIUTETILHON JCSITEIIbHOCTH — aHajlu3 W CHUHTE3, CpaBHEHHE, 0000IeHue,



CHUCTEMATHU3ALMIO, BBISIBICHUE MPUYUHHO-CIICACTBEHHBIX CBSI3€M — I U3YyYECHUS
CBOICTB BEIIECTB U XUMHYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHSTUAMHU U TIPEJCTABICHUSIMU APYTUX €CTECTBEHHO-HAYYHBIX IMPEIAMETOB JIS
0oJiee OCO3HAaHHOTO TOHHMMAaHHWS CYIIHOCTH MaTepUaJbHOIO EIMHCTBA MHUpAa,
UCIIOJIB30BaTh CUCTEMHBIE 3HAHUS MO OPTraHMYECKONM XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHHMM: TMPOBOJUTH PaACUEThl MO XUMHUYECKUM
dbopMyllaM U ypaBHEHUSIM XUMUUYECKUX PEAKIMK C MCIOIb30BaHUEM (PU3HUECKUX
BeIMUMH (Macca, OOBEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPHU3YIOIIUX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyJibl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX 3JIEMEHTOB,
MPOJIYKTaM CrOpaHMs, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: IPOTHO3UPOBATh, AaHATU3UPOBATh U OIICHUBATH
C TO3UIMH  DKOJIOTMYECKOM  O0€30MacHOCTH  MOCHEACTBUS  OBITOBOM M
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW C MepepadOTKOU
BEIIECTB, UCMOJIb30BATh MOJIYYECHHBIE 3HAHUS IS IPUHATHSI TPAMOTHBIX PEIICHUN
po0JIeM B CUTYaITUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHUPOBAHHOCTh YMEHHH: CaMOCTOSTEIIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMHUYECKUN DJKCIEPUMEHT (MOJIyYeHHE W M3YYEHHE CBOMCTB OPTraHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOJICOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEHICHUE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COOJIOACHUEM TPABHII
Oe3omacHoro oOpalieHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb UCCIEIOBAaHUS, TMPEJACTABIATh B pazIudyHON dopme
pEe3yJIbTaThl SKCIIEPUMEHTA, AHATU3UPOBATH U OLICHUBAThH UX JOCTOBEPHOCTH;

chOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPAaBHJIa IKOJOTHYECKH I1€1eCO00Pa3HOTO TOBEACHHS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM Cpebl U JOCTUKEHUS €€ YCTOMUUBOIO PA3BUTHS;

OCO3HAaBaTh OINACHOCTh TOKCHMYECKOTO JCWCTBUSI HAa >KUBBIE OPTraHU3MBbI
ONPEICIEHHBIX OPraHNYECKUX BEIIECTB, MOHUMAasi cMbICH TTokazaress [1/1K;

aHAJU3MPOBATh IIEIECOO00PA3HOCTh NMPUMEHEHUSI OPTaHWYCCKHX BEIICCTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIICHUS PUCK-TI0JIB3a;

c(hOpPMUPOBAHHOCTh YMEHUM: OCYIIECTBJIATh IIEJCHANPABICHHBIA TTOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHUKAX (Hay4YHas U yueOHO-HAydHAS
JauTepaTypa, CpelcTBa MaccoBoi uHbopMmaluu, HTEpHET U Apyrue), KpUTHIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nmepepadbaTeiBaTh €€ M UCIOJIB30BAThH
B COOTBETCTBHUU C MTOCTABJICHHONW y4eOHOM 3a1auei.



11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUHM B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJIi B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPTeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JIaHUM HOBBIX MaTEpHUAJIOB, HOBBIX
MCTOYHUKOB SHEPTHM, B OOECIEYEHHH PAIlMOHAILHOTO MPUPOIOIOIb30BAHUS, B
dbopMHpOBaHUM MHPOBO33PEHHUS W O0OIIEeH KyJIbTypbl 4YeJIOBEKa, a TaKxke
AKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHHMS K CBOEMY 3J0POBbIO U IPUPOJIHOU

cpene;
BJIAJCHUC  CHUCTEMOM  XUMHUYCCKHX  3HAHHMHM, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATaOIIe IOHATHS — XUMHUYCCKHHM OJJIEMEHT, aToM, SJIpO aroma,

M30TOIIbI, FJIEKTPOHHASI 000JI0YKA aToMa, S-, p-, d-aToMHbIE OpOUTaIU, OCHOBHOE U
BO30YXKJIEHHOE COCTOSIHMS aToMa, TUOpUAM3alMs aTOMHBIX OpOWTayieil, HOH,
MOJIEKYJIa, BaJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKHUCIIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHasi, WOHHAs, METAJUIMYECKas, BOJOPOIHAs),
KpUCTAJUIMYECKAsl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, 3JIEKTPOJIHTHI,
HEAJIEKTPOJUTHL, AJNEKTPOJUTHYECKAss JUCCOLMAINS, CTENEeHb JAUCCOLMAIUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMUYECKOUN peaKIuu, CKOPOCTh XUMHUECKON PEAKIINH, XUMUYECKOE PABHOBECHE;
TEOPUM U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUIN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIHMX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJUYECKHUH SI3bIK
XUMHUH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallMe B OCHOBE IMOHUMAaHUS
NPUYMHHOCTA U CHUCTEMHOCTM  XUMHUYECKUX  SIBJICHUM;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOEHUU BEIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJISIPHOM U
HAJIMOJIEKYJIIPHOM  YPOBHSIX; TMPEJCTaBICHUS O MEXaHU3Max XHUMHYECKUX
peakiui, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHUS, O XUMUYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMAaX;
(baKkTOJIOTHYECKHUE CBEJCHHSI O CBOMCTBAX, COCTaBe, MOJYYCHUH U OE30MacHOM
WCIIOJIB30BaHNN BAKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
NEATEIbHOCTH  YeJOBeKa, OOlMX  HAay4YHBIX  NPHUHIMIAX  XUMHUYECKOIro
IIPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;



c(OPMUPOBAHHOCTh YMEHUSI HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJHKY IJIs
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  pEaKLUH,
cuctematudeckyto HomeHknatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTIAEIbHBIX
BEILECTB;

c(pOpMUPOBAHHOCTh YMEHHUS OINPEAEIATh BAIEHTHOCTh U CTETIEHb OKUCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJI XUMUYECKON CBS3M (KOBAJCHTHAs,
VWOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW pEmETKU
KOHKPETHOT'O BEIIECTBA;

C()OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTb CBOMCTB BELIECTB OT
BUJAa XUMHUYECKOW CBSI3M W THUIMA KPUCTAIUIMUECKON pemeETKH, OOMEHHBIM U
JIOHOPHO-AaKIENTOPHBII MEXaHU3MbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

cOPMHPOBAHHOCTh  yYMEHWH:  KJIAcCU(PUIMPOBATH:  HEOPTaHHUYECKHE
BELIECTBA 10 UX COCTAaBY, XUMUYECKUE PEAKIIMHU 10 PA3IMYHBIM IpU3HAKAM (YUCITY
U COCTaBYy pearupyroliux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITEIbHO BHIOMPATh OCHOBAHMS U KPUTEPHUH I Kilaccu(puKauuu
M3Y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIUM;

c(OpMUPOBAHHOCTh YMEHUSI PACKPbIBATh CMBICI MEPHOJUUECKOTO 3akoHa /.
N. MenneneeBa 1 AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIBHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh JJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB II€PBOrO—4YETBEPTOIO IMEPHUOIOB
ITepuomnueckonn  cucremsl .M.  MengeneeBa, UCHONB3YS  TMOHATHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE NOIYPOBHM», «S-, p-, d-aTOMHBbIE
opOuTann», «OCHOBHOE U BO30YKIEHHOE SHEPreTHUYECKUE COCTOSHHUSA aToOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XHMHMUYECKHX DJIEMEHTOB M UX
coequHeHUW mno mnepuojgaMm u rpynmnam Ilepumoamyeckont cucremsr J[. .
MeHnneneeBa, BaJleHTHbIE BO3MOXKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JIOYECK;

cOPMHPOBAHHOCTh YMEHHMI:  XapakTepH30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIAThH
CYIIECTBOBAHME TEHETUYECKOW CBS3M MEXIYy HEOPraHWYECKMMH BELIECTBAMHU C
IIOMOIIBIO YPABHEHUIN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINM;

cOPMHPOBAHHOCTh yYMEHHUSl PACKphIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
THX pEeaKUWd; peakuuid HMOHHOrO OOMEHa MyTEM COCTaBICHHUS WX TOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHHW;  peakUMd  THAPOIW3a;  PEeaKkuin
KOMIUIEKCO00pa3oBaHus (Ha MpuUMepe THIPOKCOKOMIUIEKCOB IMHKA U AIFOMHUHHS);



chOPMHUPOBAHHOCTh YMEHHUSA OOBSICHATH 3aKOHOMEPHOCTH TMPOTECKAHUS
XUMHUUYECKUX PEAKIUUA C Yy4€TOM HX HHEPreTHUYECKUX XAPAKTEPUCTHUK, XapakTep
W3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUSI XUMUYECKOTO PAaBHOBECHUS MO/ BIUSHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

cOPMHPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XHWMHUYECKHE PEaAKIUH,
JeXKalMe B OCHOBE MPOMBIIUICHHOTO TOJIYYEHUS CEPHOM KHUCIOThI, aMMHakKa,
oOlue HayyHble MPUHIUINBI XUMHYECKHUX TPOU3BOJCTB; LEJIECO00PA3HOCTD
MPUMEHEHUSI HEOPTaHUYECKUX BELIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLIEHHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh BIIAJICHUSI CHUCTEMON 3HAHHUU O METOJax HAyYHOIO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIOACHUE, H3MEpPEHUEe, MOJICTUPOBAHUE,
HKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUS IPUMEHSATh 3TH 3HAHUS MPU HKCIIEPUMEHTAIBHOM HCCIIEI0BAHUN BEILIECTB
U JIsI OOBSICHEHHS XMMHUYECKHX SIBJICHUHM, HMMEIOIMIMX MECTO B TPHUPOJIE,
MPAKTUYECKOMN JeATeTbHOCTH YeJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIS
0oJee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHUS TMPOBOJAUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JIOJIS BEIIECTBA B PAaCTBOPE» U «MOJISIPHAS KOHIICHTPAIUS»;
MaccChl BEIIeCTBa WM 00BbEMA Tra3a Mo M3BECTHOMY KOJUYECTBY BELIECTBA, Macce
ui 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro s dexra
peaKiuy; 3HAYEHUs] BOJOPOJHOrO IMOKAa3aTesisi pacTBOPOB KHUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEaKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JaHO B BHUJE PacTBOpaA C
onpeneIéHHOM MAacCOBOM JIOJICH pacTBOPEHHOTO BEIISCTBA WMUIM JAaHO B M30BITKE
(uMeeT TpHUMECH); JOJM BBIXOJA MPOAYKTa PEaKInH;,; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMUPOBAHHOCTh YMEHHH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUA  DIKCIEPUMEHT  (MPOBEACHHE  peakuuid  MOHHOrOo  OOMEHa,
MOATBEPAKACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONpPE/IEICHUE
Cpelbl PacTBOPOB BEILIECTB C TOMOIINBI) HWHJWKATOPOB, H3YyYCHUE BIIUSHHUSI
pa3MYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
HKCIIEPUMEHTAJBHBIX 3a7ad 1o Temam «Metamey u  «Hemeramnsy) ¢
coOJIoIeHHEM TIpaBUII O€30MacHOr0 OOpallleHusl ¢ BEIIeCTBAMU U J1a00paTOPHBIM
oOopynoBanueMm, (HOpMyIupOBaTh IIelb HMCCIENOBAaHUS, TMPEICTABIATH B
pasnu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCTH;



c(hOpPMHUPOBAHHOCTh YMEHHI: COOTIOATh MPaBUIIA MOIH30BAHUS XUMUYECKON
mocyJol M j1abopaTopHBIM OOOpyAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITIOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JIE€CO00pa3HOr0 TOBEACHHUS B OBITY U TPYIOBOM
JIEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3/I0POBbs, OKPYKAIOLIEH MPUPOIHON
Cpeabl U JOCTHUXEHUS €€ YCTOWYMBOrO pa3BUTHS, OCO3HABATh OIMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, MOHUMAas cMbIci nokazarens [1JIK;

c(OpMHPOBAHHOCTh, YMEHUMN: OCYIIECTBIIATH II€JICHANPABICHHbBINA TOUCK
XUMUYECKON MHGOPMAIIMK B PA3IMYHBIX UICTOUYHUKAX (HAy4HAasl U y4eOHO-Hay4YHAas
JUTEpaTypa, CpeicTBa MaccoBOM MHpopManuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaTh XUMHUUYECKYI0 UHGOPMAIIKIO, IepepadbaThiBaTh €€ U UCHOJIb30BATh
B COOTBETCTBUU C MOCTABIICHHON yueOHOM 3a1auei.



TEMATHYECKOE IIJNTAHUPOBAHHUE

10 KUIIACC
KosmuecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIE (LM (POBbLIE)
Konrpoabnubsie IIpakrnyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoTsI
Pa3nen 1. TeopeTnueckue OCHOBbLI OPraHHMYeCKOH XUMHH
[Ipenmer oprannyeckoit xumuu. Teopus
1.1 CTPOCHUS OPTaHUYECKUX COCTUHCHUMN A. 8 https://resh.edu.ru/subject/29/10/
M. bytieposa
Hroro no pazgeny 8
Pa3znea 2. YrieBoaopoanbl
[IpenenbHbIE YTIEBOIOPOIBI — aTKAHbI
2.1 Dol 4 HOPOA ’ 5 https://resh.edu.ru/subject/29/10/
[UKIIOATKAHbI
29 HenpenenbHbie yrieBogopoOIbl: aaIKEeHbI, 14 | https://resh.edu.ru/subject/29/10/
' aJIKaJIUECHBI, aJTIKUHBI
2.3 Apomatnyeckue yrieBo0po/bl (apeHsbl) 8 https://resh.edu.ru/subject/29/10/
24 [IpupoIHBIE HICTOYHUKH YIIIEBOJOPOJAOB U 4 https://resh.edu.ru/subject/29/10/
’ ux rnepepaboTka
2.5 ["anoreHnpon3BOIHBIE YTIIEBOIOPOAOB 4 1 https://resh.edu.ru/subject/29/10/
Wroro no pazmeny 35
Pasnen 3. Kuciiopoacoaep:xanue oprannyeckue coeinHeHUst
31 Crinprer. deror 11 1 https://resh.edu.ru/subject/29/10/
3.2 KapOoHumnbpHbIe COeTUHEHUS: allbIETUIBI U 21 1 https://resh.edu.ru/subject/29/10/
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https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

keToHbl. KapOoHoBbIe KucaoThl. ClIoKHBIE
a¢upsl. XKupbr

3.3 VrieBoasl 9

Hroro no pazgeny 41

https://resh.edu.ru/subject/29/10/

Pa3znen 4. A30Tc0uepmamne OpraHn4eCKue COCINHCHU A

4.1 ‘ AMUHBI. AMUHOKHCIIOTEL. benku 12

‘ https://resh.edu.ru/subject/29/10/

Hroro no pazneny 12

Pa3zaea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS

5.1 ‘ BricokoMoneKysipHble COSMHEHMS 6

Htoro no pazneny 6

‘ https://resh.edu.ru/subject/29/10/

OBIIEE KOJIMYECTBO YACOB I10 102
[NPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3iesioB M TeM

KoanuecTBo 4acoB

deKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbnsie IIpakrunyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoTsbI
Pa3nes 1. Teopernyeckue 0CHOBbI XMMHMHU
Ctpoenue atoma. [lepuognueckuit
II
1.1 SAROM ¥ © CPHOIHCERAL CHOTEMd 9 https://resh.edu.ru/subject/29/11/
XUMHUUYECKUX d1eMeHTOB [[. U.
Menneneesa
Crtpoenue BeniectBa. MHorooopasue )
1.2 11 1 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHYECKUE PEAKIUU 19 1 3 https://resh.edu.ru/subject/29/11/
Hroro no pasneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 ‘ Hemeranisl 31 1 3 https://resh.edu.ru/subject/29/11/
2.2 ‘ Mertasmibl 23 1 2 https://resh.edu.ru/subject/29/11/
Hroro no pazneny 54
Pa3nen 3. Xumus u :Ku3Hb
M . X
3.1 CTOABT TTOSHAHIA B XHMIH. AAMILTH 9 https://resh.edu.ru/subject/29/11/
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

[NPOT'PAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




HOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB
Ne Hara JIeKTPOHHBbIE HU(POBHIE

Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3oBaTeIbHbIE PeCypChl

padoThI padoThI

[Ipenmer u 3HaueHHE https://resh.edu.ru/subject/29/10/

OpraHN4YeCKON XUMHH,
MPEJCTaBICHHE O MHOTO00pa3Hu
OpPraHMYeCKUX COCANHEHUHN

DNEeKTPOHHOE CTPOCHUE aTOMa https://resh.edu.ru/subject/29/10/
yriiepojia (OCHOBHOE U
2 BO30YKJIEHHOE COCTOSTHUS). 1

BasnieHTHBIE BO3MOYXKHOCTH aTOMa
yriaepoja

XuMH4Yeckas CBAI3b B https://resh.edu.ru/subject/29/10/

OpPTaHUYECKUX COCTUHCHHUSX.
3 Mexanu3mbl 00pa3oBaHUs 1
KOBAJICHTHOM CBSI3H, CIIOCOOBI

paspbiBa cBs3ei

Teopust cTpoeHUs OPraHUuYECKUX
coenquHeHuii A. M. Byrieposa

Bunsl nzoMepuu: CTpyKkTypHas, https://resh.edu.ru/subject/29/10/
IIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE

3¢ deKTH B MOJIeKyIax

OPraHNYeCKUX COCTUHEHUHN
[IpencraBnenue o https://resh.edu.ru/subject/29/10/
KIacCupUKanu U



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CHUCTEMaTHUYeCKasi HOMEHKIAaTypa
(IUPAC) oprannuyeckux BeIIeCTB

Knaccudukanus peakuuii B
OPraHN4eCKOM XUMHH

Cucremaruzanys 1 00001ene
3HAHUH 110 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

AJIKaHbI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIATypa U
M30MEepHsl, IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE
MOJICKYJT

https://resh.edu.ru/subject/29/10/

10

du3nyecKkne U XUMHUIECCKHUE
CBOMCTBA aJIKaHOB

https://resh.edu.ru/subject/29/10/

11

12

13

HaxoxneHnue aJikaHOB B IPUPOJIE.
Crioco0pl mostyueHus u
IIPUMEHEHHE AJIKAHOB

[uknoankansl: oomas Gopmyina,
HOMEHKJIaTypa 1 U30Mepus,
0COOEHHOCTH CTPOEHHUS U
XUMHYECKHUX CBOMCTB, CIIOCOOBI
MOJTyYCHHUS ¥ IPUMEHEHHE

Pemenne pacuéTHbIX 3a7a4 Ha
oTpeieNieHue MOJIEKYIIpHOU
(hopMyITBI OPTaHHUYECKOTO
BEIIIECTBA 10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOIAIINX B
ero cocraB. CucreMarusanus 1
000011IeHEe 3HAHUH 10 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

14

15

AJIKEHBI: TOMOJIOTUUECKUH PsiJI,
obmas popmysia, HOMEHKIIATYypa,
AJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MoJieky. CTpyKTypHas ¥ IIUC-
TpaHC-U30MEPHS ATKEHOB
dusznuecKkue U XUMUYECKHE

CBOMCTBA ajdkeHoB. [IpaBuiio
MapkoBHHKOBA

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

16

Crioco0pl mostyueHus u
MPUMEHEHHE ATKCHOB

https://resh.edu.ru/subject/29/10/

17

18

19

20

[IpakTuueckas padora Ne 1 o
teme "l[lonydyenue sTuiieHa u
M3y4YeHHUE ero CBOMCTB"

Pemenue pacu€rHbix 3a/1a4 Ha
ONpEACIICHUE MOJIEKYIISAPHON
(hOopMyIIbI OPraHuYeCcKOro
BeIIleCTBa

AnKagueHsl: CONPSKEHHBIE,
U30JIMPOBaHHBIE,
KyMyiupoBaHHble. OcOO€HHOCTH
AJEKTPOHHOTO CTPOEHUS

XUMHUYECKHE CBOUCTBA
CONPSKEHHBIX JUEHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

21

22

CriocoOsl mostyueHus u
IMPUMCHCHUC aJIKAAWUCHOB
AJKUHBI: TOMOJIOTUYECKUN P,
ob1mast popmyrna, HOMEHKIATYpa,

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYI, (hU3NUecKre CBONCTBA

23

24

XUMHUYECKUE CBOMCTBA aJIKUHOB

KauecTBeHHble peakiuu Ha
TPOMHYIO CBSI3b

25

CriocoObI mosryueHust u
HNPUMEHECHUE AJTKHHOB

https://resh.edu.ru/subject/29/10/

26

27

Pemenue 3agau: pacu€rsl 1o

YPAaBHEHUIO XUMUYECKON pEAKIINHU

Cucremaruzanusa 1 0000IIeHne
3HAHUH 110 TEME

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

28

29

ApEHBI: TOMOJIOTUYECKUU PSI,

obmrast popmysa, HOMEHKIATYpa.

DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJ O€H30J1a U TOIMyoa, X
(du3nueckue cBOcTBa

XHUMHUYECKUE CBOWMCTBA APEHOB:
peaKLuny 3aMEeICHUS

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

30

XHUMHUYECKUE CBOWCTBA APEHOB:
peakuuy Npucoe MHEHUs,
OKHCJIEHHE TOMOJIOTOB OeH30I1a

https://resh.edu.ru/subject/29/10/

31

32

OCO0EHHOCTH XMMUYECKUX
CBOMCTB CTHPOJIA

Perienue pacuéTHpIX 3a1a4u Ha
OTIpEeJICIICHUE MOJICKYJIIPHOM
(bopMyJIBI OPraHUYECKOTO

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

BCIICCTBA

33

34

CriocoOsl motyueHus: u
IIPUMEHEHNE aPEHOB
I'enernyeckas CBS3b MEKAY

pPa3IMYHBIMU KJIacCaMu
YTJIEBOJIOPOIOB

https://resh.edu.ru/subject/29/10/

35

Pacuétel 1o ypaBHEHUAM
XUMUYECKUX PEaKITUH.
Cucremaruzanusa 1 0000IIeHnE
3HAHWH 10 TEME

https://resh.edu.ru/subject/29/10/

36

[Ipuponnsii ras. [lomytHeie
HEe(TSHBIE ra3bl

https://resh.edu.ru/subject/29/10/

37

38

KameHnHbli1 yroap U IpoayKThl €T0
nepepadboTKu

Hedtp 1 ciocoOwr eé
nepepabotku. [Ipumenenune
MPOAYKTOB MepepaboTKu HEPTH

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

39

T'enetnyeckas cBsI3b MCXKIY
Pa3iIMYHBIMU Kj1aCCaMU
YTIIEBOJIOPOJIOB

https://resh.edu.ru/subject/29/10/

40

l"asorenonpoun3BoiHbIE
YIJI€BOJOPOIOB: IEKTPOHHOE
CTPOEHUE; pEaKIH 3aMEIICHUs
rajoreHa

https://resh.edu.ru/subject/29/10/

41

JelicTBue menoyeit Ha
TaJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JUTAJIOTCHAJIKAHOB C MATHUEM H

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

IOHUHKOM

42

43

Cucremaruzanys 1 00001eHe
3HAHUM 10 pas3aeiry
"VrneBomopoasr"
KontponbHas paboTa mo teme
"YraeBogopoib"

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

44

45

[IpenenbHbIE OQHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKHM psif,
oOmrast popmyna, CTpoeHue
MOJIEKYII, U30MEpHs,
HOMEHKJIATypa, Kilaccupukamnus,
¢busnueckue cBoicTBa

XHUMHUYECKHE CBOMCTBA

IpeaC/IbHBIX OJHOATOMHBIX
CIIUPTOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

46

CrniocoOsl mostyueHus u
MPUMEHEHHE OTHOATOMHBIX
CIUPTOB

https://resh.edu.ru/subject/29/10/

47

[TpocTeie 3¢upHl: HOMEHKIIATYpa
Y U30MepHs, 0COOEHHOCTH
(1)I/ISI/I‘I€CKI/IX U XUMHUYCECKUX
CBOWCTB

https://resh.edu.ru/subject/29/10/

48

49

MHOroaroMHble CIIUPTHI:
OTUJICHTJINKOJIb 1 FJ'II/IIIepI/IH, nux
(1)H3H‘—I€CKI/I€ U XUMHUYCCKHEC
CBOMCTBA

CriocoObI ostyueHust u
NPUMEHEHHE MHOTOaTOMHBIX

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

CIIUPTOB

50

51

®deHoIT: CTPOCHUE MOJICKYITBI,
¢du3nveckrue CBONCTBA.
Tokcuunocth Gerona

XuMHYecKue CBOMCTBa (heHoa

52

CriocoObI mostyueHust u
npuMeHeHue GpeHona

53

54

55

56

[IpakTuueckas padbora No 2.
Pemenue skcriepuMeHTaIbHBIX
3aja4 1o reme "CrnupTsl U
¢benonsr"

Cucremaruzanusa 1 0000IIeHnE
3HAHUH 110 TEME

Anpaeruibl ¥ KETOHBI:
3JIEKTPOHHOE CTPOEHUE
KapOOHWIJIbHOM TPYIIIbI;
TOMOJIOTHUECKHUE PSbI, 0011ast
bopmya, n3oMepus U
HOMEHKJIaTypa

Anberuipl U KETOHBI:
¢du3nyeckre CBONCTBA; peaKkIiu
IIPUCOEAVHEHHUS

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

57

Peaknuu oxucieHus u
KaueCTBEHHbIE PEaKIIUU
AJILIETUIOB U KETOHOB

https://resh.edu.ru/subject/29/10/

58

59

Crioco0b!I TTOTYIeHHS AJThIETHIOB
U KETOHOB

O,Z[HOOCHOBHLIC MMpEaACIILHBIC

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

KapOOHOBBIC KHCIIOTHI,
0COOCHHOCTH CTPOCHUS UX
MOJIEKYJT

60

N3omepusa u HoMeHKIIaTypa
KapOOHOBBIX KUCJIOT, UX
¢usnveckre CBONCTBA

61

62

63

64

65

XUMHYECKHAE CBOMCTBA
MpeACIIbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOEHHOCTH CBOWCTB
MYpaBbUHOMN KHCIOTHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

OcoOEHHOCTH CBOWCTB:

HCIIPCACIIbHLIX U apOMATUICCKUX

KapOOHOBBIX, TUKapOOHOBBIX,

FI/II[pOKCI/IKap6OHOBBIX KHUCJIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

Ilonstue o IMPONU3BOAHBIX
Kap6OHOBBIX KHUCJIOT

CriocoObl mostyueHus u

MMPUMCHCHUC Kap60HOBI>IX KHUCJIOT

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

66

CrnoxHbie 3¢upsbL:
TOMOJIOTUYECKHH psiJl, o01as
dhopmyna, uzomepus u
HOMEHKJIaTypa

67

du3znuecknue U XUMHUUECKHUE



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

cBoMcTBa 3(hupoB

68

Pewrenne pacu€rHbix 3a1a4: no
YPaBHEHUIO XUMUYECKOU
peakuuu, Ha OIpe/ielICHNe
MOJICKYJISIPHOM (hOpMYJIBI
OpraHUYEeCKOI0 BEIECTBA

69

70

71

[TpakTrueckas padora Ne 3.
Pemenne skciepuMeHTAIBHBIX
3aja4 rno reme "KapOoHOBbIE
KucaoThl. CiiokHbIe YUpHI"

XKupsr: crpoeHue, GU3NUECKUE U
XUMHUYECKHUE CBOKCTBA (THAPOITH3)

Oco0OeHHOCTH CBOMCTB KUPOB,
COJIEp>KaIINX OCTATKU
HEeMpeIeIbHBIX JKUPHBIX KHCIIOT.
XKups! B pupone

https://resh.edu.ru/subject/29/10/

72

73

MpEI1a KaK COTH BBICTITHX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE
neuicreue. Ilonstue o
CHUHTETUUYECKHX MOIOIIHNX
cpenctax (CMC)

I'eneTnyeckas CBsI3b
YTJIEBOJAOPOAOB U
KHUCJIOPOJACOAEPKAIINX
OPraHUYECKUX BEILECTB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

74

Pacuétel no ypaBHEHUAM
XUMHYECKUX PEAKIUN

https://resh.edu.ru/subject/29/10/

75

Cucremaruzanuys u 00001eHue



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3HAHUH 110 TEME

76

77

78

OO61as xapakTepucTHKa
YIJI€BOAOB U KJIACCH(PHUKAIIHSA
YIJIEBOJIOB (MOHO-, IU- U
MOJICaxXapu/Ibl)
Mounocaxapubl: puznueckue
CBOMCTBA U HAaXOX/ICHUE B
IIpUpoIEe

IIpuMeHneHue TIIIOKO3bI, €€
3HAUYEHHE B J)KU3HEACATEIBHOCTH
opraHusma

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

79

Jucaxapubl: caxapo3a, MaJlbT03a
u nakTo3a. Haxoxaenue B
MIPUPOJIE U MPUMEHEHUE
JcaxapuioB

80

[Tonucaxapuapl: cTpoeHue
MaKpOMOJIEKYJ, pU3NYECKUE U
XHMHYECKHUE CBOMCTBA,
MIPUMEHEHHE

81

82

83

[TonsiTHe 06 UCKYCCTBEHHBIX
BOJIOKHAX

Perienue pacueTHbIX 3a1a49 Ha
OTIpEJICIICHUE JTOJTU BBIXO/1A
MIPOAYKTA PEaKIHK OT
TEOPETUYCCKH BO3ZMOKHOTO
CucremMatuzamnus 1 00001IeH1E
3HAHUI 10 pa3zieny

84

KonTponbhas pabota no teme



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

"Kucnopoacoaepxkariue
OpraHNYeCKUe COeTUHEHU"

85

AmuHBL: K1accudukanms,
CTPOCHHE MOJIEKYJI, 001Iast
dbopmyIa, nzomepus,
HOMEHKJIaTypa U (pusnueckue
CBOMCTBA

https://resh.edu.ru/subject/29/10/

86

87

88

XUMHUYECKUE CBOMCTBA
amn(aTHIecKuX aMHHOB

AHuUIMH: CTPpOCHHEC aHWJINHA,
0COOEHHOCTH XHUMUYECKUX
CBOMCTB aHHMJIMHA

CriocoObl nostyueHus u
IpUMEHEHHE AT (paTHYECKUX
aMHMHOB

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

&9

AMUHOKHUCIIOTBI: HOMEHKJIaTypa 1
nzomepusl, pusnueckue cBoiCTBa.
OTtnenpHBIE IPEICTABUTENH O-
aMUHOKHCIIOT

https://resh.edu.ru/subject/29/10/

90

XUMUYECKHE CBOMCTBA
AMUHOKUCJIOT, UX OMOJIOTUYECKOE
3HaYeHne aMUHOKKMCIOT. CUHTE3 U
TUIPOIU3 MIENTHI0B

https://resh.edu.ru/subject/29/10/

91

92

benku xak npupoaHsie
MOJINMEPBI; CTPYKTYPHI OEJIKOB

XUMHUYECKHUE CBOMCTBA OEIKOB

93

A3oTcoaepkaiime
FeTepOHI/IKJII/I‘-IeCKI/Ie COCOUHCHUA.



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

HyxnenHoBble KUCIIOTBI: COCTaB,
CTpOEHHUE U OHOoIorn4ecKas pob

94

[TpakTuyeckas padora Ne 4.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "A3oTcoaepxalne
OpraHu4ecKue coeauHeHus"

95

96

97

98

[TpakTrueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3aja4 1o reme "Pacno3HaBaHue
OpraHUYECKUX COCTMHECHHM"

KontponbHas paboTa o teme
"A30TcoAepKallre OpraHu4ecKue
coennHeHnsa"

OCHOBHBIE TTOHSTHSA XUMHHU
BBICOKOMOJICKYJISIPHBIX
COE€IMHEHHUI U METOOBI UX
CHUHTE3a —II0JIMMEpHU3alna U
IIOJIMKOHACHCAIIUA

IInacTtmaccrel. YTunusanusa n
nepepaboTKa MiIacTuka

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

https://resh.edu.ru/subject/29/10/

99

DnacToMepbl: HaTypaJlbHbII
CUHTCTUYCCKUC KayYyKHU. Pe3nna

https://resh.edu.ru/subject/29/10/

100

101

Boiokna: HarypanbHbIE,
HWCKYCCTBEHHBIE, CHHTETHUECKHE.
[Tonumeps! criennaIbHOTO
Ha3HAYCHUS

[TpakTuyeckas padora Ne 6.
Pemienue skcrnepuMeHTaIbHBIX



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3aga4 no reMe "Pacro3HaBanue
1acTMacc U BOJIOKOH"

O0001IeHYE ¥ CUCTEMATU3 AU
M3YYEHHOI'0 MaTepuasa 1o Teme

102 " 1
BricokoMonexkynsipHbie
coeluHeHUS "
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHTpoJibHbIe

Bcero
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTesibHbIE pecypchl

Atom. CocTaB aTOMHBIX sJIEP.
XuMuueckni 31eMeHT. M30To1b!

CTpOGHI/IC QJICKTPOHHBIX 000JI0UEK
aTOMOB, KBAHTOBBIC YHCJIa

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

Kiaccupukanuss XuMHU9IeCKIX
3JIEMEHTOB (s-, p-, d-, f-371eMeHThI)

https://resh.edu.ru/subject/29/11/

Pacnpenenenue 351eKTpOHOB 110
ATOMHBIM OpOUTAJISIM
DJeKTpOHHbIE KOHPUTypaLH
aTOMOB 3JIEMEHTOB B OCHOBHOM H
BO30YKIAEHHOM COCTOSIHUH
ONEeKTpOHHbIE KOH(UTYpaIun
MOHOB. DJIEKTPOOTPULIATETLHOCTh

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

[Iepnoanueckuii 3aK0H U
[Iepnoanueckas cucrema
XUMHYECKHUX 35iemeHToB J[. 1.
Meneneesa, CBA3b C
COBPEMEHHOM TEOpUEN CTPOEHUS
aTOMOB

https://resh.edu.ru/subject/29/11/

3aKOHOMEPHOCTH U3MECHEHUS
CBOMCTB XUMHUYECKUX DJIEMEHTOB U
00pa3yeMbIX UMH MIPOCTHIX U
CJIOKHBIX BEIIECTB IO TPYyIIaM U

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

nepuogam

10

11

12

Cucremarusanus 1 00001eHne
3HAHHUHU II0 TEME

Buner xumMuueckou CBSI3H.
MexaHu3mbl 00pa3oBaHMs
KOBAJICHTHOM CBsI3U. BogopoaHas
CBSI3b. MeXMOJIeKYIsIpHBIC
B3aNMMOICUCTBHSA

BaneHTHOCTB M BaJIeHTHBIE
BO3MOXHOCTH aTOMOB. CBS3b
JJIEKTPOHHON CTPYKTYPBI MOJIEKYJT
C UX T€OMETPUYECKUM CTPOCHUEM

HpeZ[CTaBJ'IeHI/ISI O KOMIIJICKCHBIX
COCIMHCHMUAX: COCTaB U
HOMCHKIJIAaTypa

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/

13

BemectBa MOnEKyIsIpHOTO U
HEMOJIEKYJIIPHOTO CTPOEHHUSI.
THUIBI KPUCTAIVIMYECKUX PELIETOK
Y CBOMCTBA BELIECTB

https://resh.edu.

ru/subject/29/11/

14

IIonsTre o JAUCIICPCHBIX CUCTEMAX.

IIpencraBnenue 0 KOMIOUAHBIX
pacTBopax

https://resh.edu.

ru/subject/29/11/

15

16

HctunnbIE pacTBOPSL:
HACBIILICHHBIC U HEHACHIIICHHBIE,
PacTBOPUMOCTb.
Kpucramnornaparst

CriocoOb! BEIpaKEHUS
KOHIIEHTPAllUH pacTBOPOB

https://resh.edu.

ru/subject/29/11/

https://resh.edu.

ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

17

Pemenne 3ama4 ¢ MCOAb30BaHUEM
HOHATHUH "MaccoBas qOJIA
pacTBOpEHHOTO BellecTa',
"MOJIsIpHasi KOHLEHTparus"

https://resh.edu.ru/subject/29/11/

18

Knaccudukanus 1 HOMEHKIATypa
HEOPraHMYECKUX BEIIECTB

https://resh.edu.ru/subject/29/11/

19

20

Cucremarusanus 1 00001eHe
3HAHHUHU II0 TEME

KonTponbhas pabota nmo rTemam
"CtpoeHue aToma.
[Tepuoanueckuii 3aK0H U
[lepuoaunueckas cucrema
XUMHYECKUX 3jiemeHToB J[. 1.
Menneneesa", "Ctpoenue
BelecTsa. MHorooopasue
BeIecTB"

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

21

Knaccugukarus Xummuueckux
peakIuil B HEOPraHUYECKON 1
OpTraHWYECKON XUMHUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB;
3aKOH COXpaHEHUS U
IIPEBPALIECHUS] SHEPTUU TIPU
XUMHYECKHUX PEAKIMIX

https://resh.edu.ru/subject/29/11/

22

TenoBbie 3¢ (HEKTH XUMUYECKUX
peakuunii. Tepmoxummudeckne
ypaBHEHUS

https://resh.edu.ru/subject/29/11/

23

Brruucnenus no ypaBHEHUSIM
XUMUYECKHUX PEaKIni 1
TEPMOXHMHUYECKUM YPABHEHUAM

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

24

CKOpOoCTh XMMHUYECKOH peakliny,
e€ 3aBUCHMOCTH OT PA3JIHMYHBIX
daxropos. Karanus u
KaTaJIM3aToOPbI

https://resh.edu.ru/subject/29/11/

25

T'omoreunnsie n reTCPOrCcHHLIC
peakiuu

https://resh.edu.ru/subject/29/11/

26

27

28

29

30

[Tpaktrueckas padora Ne 1 mo
teMme "BnusiHue pa3nnyHbIx
(hakTOpOB HA CKOPOCTH
XUMHUYECKON peakiuu"”

OO6paTtumbie U HEOOpaTUMBIE
peakiuu. XUMUYECKOe
paBHOBecHe

[TpakTiueckast pabota Ne 2 o
Teme "BiusHue pa3auyHbIX
(bakTOpOB Ha MOTOKEHHE
XUMHUYECKOTO paBHOBeCHS"

SHCKTPOJII/ITI/IIIGCKEUI
JAUCCoranus. CunbHEBIC U cl1a0ble
OJICKTPOJIUTHI. Cremnenb
AUCCoaln

HoHHOoe nponsBeneHue BOAbI.
Cpena BOAHBIX PaCTBOPOB.
Bonoponusriii mokazarens (pH)
pacTBopa

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

31

I'maponus coneit. Peakuu,
MPOTEKAIOIIME B PACTBOPAX
3JIEKTPOJIUTOB



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

32

[IpaxTuueckas padora Ne 3 o
Teme "XUMHUUYECKUEe pEeakIuu B
pacTBoOpax AIEKTPOIUTOB"

33

OKHCIUTEIIBHO-
BOCCTAaHOBUTEIbHBIC PEAKIIUH.
Baxneinme oKucInuTeaIn u
BOCCTaHOBHUTEIIN

34

35

MertoJ1 37I€KTPOHHOTO (3JICKTOHHO-
HMOHHOT0) Oananca

DNEKTPOIN3 PACTBOPOB U
pacIiyiaBoOB BEIIECTB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

36

37

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

38

Cucremarusanusg U 00001IeHne
3HAHUHU 110 TeMe " XUMUYECKHUE
peakuun"

https://resh.edu.ru/subject/29/11/

39

40

41

KonTponbHas padbora no teme
"Xumuueckue peakiuu"

[TonoxxeHrne HEMETAIIOB B
Ilepuoauueckoit cucreme
XUMHYECKHX deMeHToB /1. M.
MenneneeBa 1 0COOCHHOCTH
CTpoeHusI ux aToMoB. du3nyeckue
CBOMCTBA HEMETAJIJIOB

Annotponusi HEeMETaioB (Ha
MIpUMeEpe KUCIOPOaa, CEPHI,
dbocdopa u yraeposa)



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

42

Bonopon: nmonyuenue, puzndeckue
A XUMHYECKHE CBOMCTBA.
IM'aapuast

43

l'anorensl: HaXOXICHHUE B
PHUPOJIC, CIIOCOOBI MOTYICHHSI,
¢u3nveckrne 1 XUMHYECKHE
CBOICTBA

https://resh.edu.ru/subject/29/11/

44

45

46

47

48

l'anorenoBonopoasl. Baxuernue
KHCIJIOPOJCOAEpKALINE
COCIMHEHUS TAJIOT€HOB
JlabopaTopHble U IPOMBIILIICHHBIE
CIOCOOBI TOTYyYEHUS TaJOTEHOB.
[IprMeHeHue rajJoreHoB u ux
COCIMHEHU N

[TpakTuueckas paborta No 4.
Pemienne skcnepuMeHTAIbHBIX
3aga4 no teMe "["anoreHsr"

Kucnopon: nabopatopHsie u
MIPOMBIIIJICHHBIE CTIOCOOBI
nonyueHusi, GU3NYECKue u
XuMH4Yeckue cBoiicTBa. O30H.
[IpruMmeHeHne Kucmopoia u 030Ha

Oxcubl ¥ NEPOKCU/IBI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

49

Pemenne 3amau PAa3JIMIHBIX TUIIOB

https://resh.edu.ru/subject/29/11/

50

Cepa: Hax0XJICHHE B IPUPOJIE,
CrocoObI OMy4YeHUs!, PUINIECKUE
U XUMUYECKUE CBOMCTBA

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

51

CepoBonopo, cynbhuabt

52

53

54

55

Kucnopoaconepxkarue
coenuHeHus cepbl. OCOOCHHOCTH
CBOWCTB CEPHOM KUCIIOTHI

ITpakTuueckas padota Ne 5.
Pemenue sxcriepruMeHTaTbHBIX
3aaa4 o teme "Cepa u eé
coeauHeHHS"

A30T: HaX0XACHUE B IPUPOJIC,
CIocoObl Oy4YeHusl, PU3NIECKUE
1 XMMHYECKHE CBOMCTBA. AMMUaK,
HUTPHIBI

Kucnopoaconepxaniue
coenrHeHus azora. OCOOEHHOCTH
CBOMCTB a30THOM KHCIIOTHI

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

56

[IpuMeHeHue a3ota u ero
coeMHEeHUI. A30THbIE y100peHus

https://resh.edu.ru/subject/29/11/

57

58

59

®docdop: HaxXOkKAEHUE B IPUPO/IE,
CIocoObI OTyYeHus!, PU3NYECKUE
Y XMMHYECKHE CBOMCTBA.
®ochunst u pochun

Oxkcunst pocdopa,
docdopcoaepxkaiire KUCIOTHI.
Comu dhochopHOH KHCITOTHI

[Ipumenenune docdopa u ero
coeaunenuit. dochopHsie
ynoopeHus

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

60

[TpaxTiueckast paborta Ne 6.



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

Pemienne skciepuMeHTaIbHBIX
3ama4 o Teme "A3ot u dpocdop u
UX coequHeHus"

VYrunepoa: HaXOXACHUE B IPUPOJE,
QIJIOTPONHBIE MOAU(UKALINY;

61
¢u3nveckrne 1 XUMHYECKHE
CBOIICTBa, IPUMEHEHHE
Oxkcup yriepoaa(Il), okcun
62 yraepoaa(IV), yronbHas kuciora
u e€ conu
63 Pemenue 3a1a4 pa3nuvHbIX TUTIOB https://resh.edu.ru/subject/29/11/
Kpemunii: HaxoxaeHue B https://resh.edu.ru/subject/29/11/
64 MIPHUPOJIC, CIIOCOOBI MTOTYICHHSI,
buznyecKkue 1 XUMUYECKHE
CBOMCTBa
65 Oxkcun kpemuus(1V), kpemHueBas https://resh.edu.ru/subject/29/11/
KHCJI0Ta, CUIIUKAThI
IIpuMeHeHne KpeMHUS U €T0 https://resh.edu.ru/subject/29/11/
66 coenuHeHuit. CTEKII0, €ro
MOJIy4Y€HUE, BUJIbI CTEKJIa
67 Pemenue 3a1ay pa3nuvHBIX TUTIOB https://resh.edu.ru/subject/29/11/
68 Cucremarusanus 1 00001eHne https://resh.edu.ru/subject/29/11/
3HaHu# 1o teme "Hemerambr"
KonTpomnpHas pabota mo Teme
69 | |
Hemeranisl
70 AHanu3 pe3yibTaToB

KOHTPOJIbHOM paboThl, KOPPEKIIHS



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

(01105101008

71

[TonoxeHne MeTaJIOB B
[Iepuoanueckoii cucreme
XUMHUYCCKUX 3JICMCHTOB.
Oco0OeHHOCTH CTPOEHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB
METaIIOB

72

73

74

OO6mue puznueckue CBOMCTBa
MeTaiioB. [IpuMeHeHrne meTamioB
B OBITY U TEXHHUKE

CmuiaBsl MetauioB. Kopposus
METAJIJIOB

Pemenne 3aa4 pas3sIM4YHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

75

76

DIEKTPOXUMUYECKUN P
HanpspKeHud MetaioB. Oomrue
CIOCOOBI MOJTYUYECHUS] METAJIJIOB

OO11ast XapakTepUCTHKA METAJIJIOB
IA-rpynns [leprognueckoit
CUCTEMBI XMMHUYECKUX JIEMEHTOB.
Harpuii n xanuii: mony4eHue,
buznyecKkue 1 XuMUYECKHe
CBOICTBa, MPUMEHEHHUE MTPOCTHIX
BEIIECTB U UX COSTMHEHNN

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

77

OO11ast XapakTepUCTHKA METAJIJIOB
ITA-rpynms! [lepuonnueckoi
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.
Maruuii 1 KaJIbLIMi: TOJTy4YEHHE,
buznyecKkue 1 XuMHUYECKHe

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

CBOMCTBA, IPUMEHEHHE MTPOCTBIX
BEUICCTB U UX COCAVHEHUN

78

79

80

JKEcTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

AJIIOMUHUH: TOJTy4YEHHUE,
buznyecKkue 1 XUMHUYECKHe
CBOIICTBa, IPUMEHEHHE

AmMdoTepHbIe CBOMCTBA OKCHIA U
TUAPOKCUAA aTIOMUHUS,
TUAPOKCOKOMILIIEKCHI alTFOMUHUSA,
UX MPUMEHEHHE

81

Pemenne 3aa4 pas3s/IM4YHbIX THUIIOB

82

83

84

85

[TpakTuueckast paborta Ne 7.
Pemenue skcniepuMeHTalIbHbIX
3a/1a4 1o Teme "MeTauibl TJIaBHBIX
noarpynn"

OO01mmas xapakTepuCTHKa METAJIOB
no6ouHsIx noarpymi (b-rpymm)
Ilepronnueckoit cucTeMsl
XUMHUYECKHX 3JIEMEHTOB

du3znyeckrue U XUMHUYECKHUE
CBOMCTBaA XpomMma U €ro
COCHHHCHHﬁ, HUX NIPUMCHCHUC

Baxueiinme coequHeHUA
Mapranua. [lepmanranar kanus,
€T'0 OKUCIIUTEIbHBIE CBOMCTBA

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

86

(DI/I3I/I‘—IeCKI/Ie U XUMHUYCCKHUEC
CBOMCTBA JKeJie3a U €ro



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

coenuHeHuil. [lonyuenue n
IIPUMEHEHHUE CIUIaBOB XKelle3a

87

88

89

90

Ddu3znyeckrue U XUMHUYECKUE
CBOMCTBA MEIU U €€ COCANHCHUM,
WX MPUMEHEHHUE

DOHU3NYECKUe U XUMUYECKHUE
CBOICTBA IIMHKA U €T0
COCIMHEHUH, UX TPUMEHEHUE.
I'mapokcokoMIIeKChl IMHKA
[TpakTuueckas paborta Ne 8.
Pemenue skcniepuMeHTaIbHBIX
3a7a4 o temMe "MeTaiuibl
100OYHBIX OArpymmn"

Pemenue 3amau Ppa3JINYHbIX TUIIOB

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

91

92

93

O00011IeH1E U CHCTEMATHU3AIINS
W3YYCHHOTO MaTepuaa 1o TeMe
"Mertannb!"

KonTponbHast pabota mo Teme
"Metanns!"

AHanu3 pe3yibTaToB
KOHTPOJIbHON pabOThI, KOPPEKIIHs
OIIMOOK

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

94

Ponb xumuu B oGecnieueHun
YCTOMYHBOTO Pa3BUTHUSA
yenoBeuecTBa. [lonsatue o
Hay4HbIX METOJAX UCCIIEIOBAHUS
BEIIECTB

https://resh.edu.ru/subject/29/11/

95

HaquLIe TIPUHOUIIBI OpraHu3aluu



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

XUMHYECKOT0 MPOU3BO/ICTBA.
[TpoMmbliieHHBIE CTIOCOOBI
MOJTyYeHUs] BaXKHEHUILINX BEILIECTB

96

XUMHUYECKOE 3arpsi3HEHUE
OKpYKaroIlEH Cpelibl U €ro
IIOCJIEICTBUS

https://resh.edu.ru/subject/29/11/

97

98

XUMHUS U 30pOBbE YETIOBEKA.
JlexapcTBeHHbIE CpencTBa

Xumus numy. Pons xumnu B

o0ecIieueHnu MUILEBON
0€30I1aCHOCTH

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

99

Kocmerndeckue u mapgromepHbie
cpencTBa. beiToBas Xxumus

https://resh.edu.ru/subject/29/11/

100

101

102

XHUMHS B CTPOUTEIIBLCTBE.
Baxneiime cTpouTeNbHbIE U
KOHCTPYKILIMOHHBIE MaTePHAIIbI

XUMHSA B CETBCKOM XO3SMCTBE.
Opranuyeckue 1 MUHEpaJIbHbIE
yno0peHust

CucremMaru3aiuys 1 000011IeHNE
3HAHUM I10 TeMe

https://resh.edu.ru/subject/29/11/

https://resh.edu.ru/subject/29/11/

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/




YUYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/11/
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