MUHUCTEPCTBO NPOCBEIEHUSA POCCUMCKOM ®EJIEPALIUU
MunucrepcTBo 06pa3oBanusi OpeHOyprckoi 061acTu
Ynpasienue o0pazopannss CopoUMHCKOro ropoackoro okpyra Opendyprekoi odjacTu

PACCMOTPEHO
MO ecTecTBEHHO-
MaTEMaTHYECKOIO IIMKJIa

domuna H.A.

[Tpotokon Ne 1 «29» aBrycra
2024 r.

MBOY "2-Muxaiigosckaa COHLI"

COI'NTACOBAHO
3amectutens aupekropa no MP

AobaeBa E.b.

«29» aBrycra 2024 r.

PABOYASA ITPOI'PAMMA

(ID 369603)

YTBEPXIEHO
JUPEKTOP LIKOJIBI

IIponuna T.M.
npuka3 Nel33 or 29.08.2024

OOKYMEHT MOAMNMCAH
ONEKTPOHHOWM NOAMUCHIO

Ceptudukar: 00AC01CO9EAB007FE483007325B1A27FID
Bnapeneu: MpoHuHa TaTtbsiHa MuxainoeHa
DeiicteuTeneH: ¢ 09.01.2025 go 04.04.2026

yueOHoro npeamera «XuMus. Yriay0JeHHbIN YPOBeHb»

1utst o0ydaroruxcst 10 —11 kiaccon

(c ucronp3oBanue o0opynoBaHus HeHTpa « Touka pocTay)

2-Muxaitaoska 2024



MNOACHUTEJIbHAS 3AIINCKA

PaGouas mporpamMma 1mo XMMHUHM Ha YpOBHE cpefHero obiiero oopasoBaHus pa3paboTaHa Ha OCHOBE
OenepanpHoro 3akoHa ot 29.12.2012 Ne 273-@3 «0O06 obOpazoBanuu B Poccuiickoit deneparum,
TpeOOBaHUN K pe3ynbTaTaM OCBOCHHS (elepanibHOM 00pa3oBaTEIHLHOM MPOTrPaMMBbl CPEIHETO OOIIero
obpazoBanusi(®OIl COQO), npencraBneHHbix B DeaepadbHOM TOCYIapCTBEHHOM 00pa30BaTEIILHOM
crangapte COO, ¢ yu€rom Konuenmu npemnoiaBanust yaueOHOTO npeamMera « XuMus» B 00pa30BaTelIbHbIX
opranuzanusx Poccuiickoii ®depeparyy, peanus3ylOIIUX OCHOBHBIE 00pa30BaTeNbHBIE HPOTPAMMBI, U
OCHOBHBIX MoJioxkeHu «Ctparerun pa3Buths Bocniutanusi B Poccuiickoit @eneparuu Ha nepuon a0 2025
rona» (Pacnopsixenue [Ipasutensctea P® ot 29.05. 2015 Ne 996 - p.).

XuMHUsl Ha ypoBHE YIIyONEHHOrO M3y4EHHUs] 3aHMMAET Ba)KHOE MECTO B CHUCTEME €CTECTBEHHO-
Hay4HOro oOpazoBaHus yuamuxcs 10—11 kmaccoB. M3ydyeHue mnpeamera, peaqu3yeMoe B YCIOBHSIX
nuddepeHITMPOBaHHOT0, TPOMGUILHOTO O0y4YeHHWs, MPU3BAHO OOECTEYHTh OO0IEe00pa3oBaTEIBHYI0 |
OOIIEKYIbTYpPHYIO TOJATOTOBKY BBIMTYCKHUKOB IITKOJIBI, HEOOXOAMMYIO JUIsl aJanTalid UX K OBICTPO
MEHSIOIUMCSl YCIIOBHSIM KM3HH B COIIMYME, a TaKXe A MPOJOJDKEHHs OOydeHHs B OpraHU3alusix
npohecCHOHAEHOTO 00pa30BaHUs, B KOTOPBIX XUMUS SBJISETCS OAHON U3 MPHUOPUTETHBIX JUCIIUILINH.

B nporpamme no xumMuu Ha3Hau€HUE MpeaMeTa «XUMUS» MOTydaeT MOAPOOHYI0 HHTEPIIPETALIUIO B
COOTBETCTBUM C OcHOBomoyiaratomuMu noioxeHusMu @I'OC COO o B3anMOOOYCIOBICHHOCTH LIEJTEH,
collep)KaHUsA, pe3yabTaToB OO0ydeHUs W TpeOOBaHUN K YPOBHIO TIOJATOTOBKH  BBIMYCKHHUKOB.
CBHIIETETHCTBOM TOMY SIBJISIFOTCS CJISYIOIIUE BBITOJHIEMBIC IIPOTPAMMOM TT0 XUMHUH (PYHKIIUHN:

¢ uH(}OPMAMOHHO-METOUYECKAs, peanu3anus KOTOPOi o0ecriednBaeT MOJTy4eHue
MIPEJICTABICHUS O MENSIX, COJACPKAHUHU, OOIICH CTpaTerudl OOYUICHWHsI, BOCITUTAHUS U PAa3BUTHS
oOyJaroluxcs CpeCTBAMHU MpeIMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQuIIs;

e OpraHU3allMOHHO-TUIAHUPYIOLIAas, KOTOpas MpeaycMaTpUBAaeT OINpeAesieHHue: IMPUHIMIIOB
CTPYKTYPUPOBAHHUS U TOCJICIOBATEIIBHOCTH N3YYCHHS YIeOHOTO MaTepHalia, KOJUICCTBCHHBIX U
KAueCTBEHHBIX €r0 XapaKTEePHUCTUK; MOAXOAOB K (OPMUPOBAHUIO COAEPKATEIHLHOW OCHOBBI
KOHTPOJII W OIICHKM O0Opa3oBaTebHBIX JIOCTH)KCHHH OO0yJalomuxcs B paMKax HWTOTOBOU
aTTectaluuu B GopMe €IMHOTO TOCYJapCTBEHHOTO dK3aMeHa M0 XUMHUH.

[Mporpamma mJist yriryOJIEHHOTO U3yUCHUST XHUMHUH:

® yCTaHaBIMBaeT MHBAPUAHTHOE MPEIMETHOE COAEepKaHUE, 00s3aTeIbHOE A U3YyYSHHS B PaMKax
OTJENbHBIX MpoduiIeii, mpeaycMaTpUBaeT pacipeielieHle U CTPYKTYPUPOBAaHUE €ro 0o Kiaccam,
OCHOBHBIM COJIepKATeIbHBIM JTMHHSIM/pa3iesiaM Kypca;

e 1aéT TOpHUMEpPHOE pachpelesieHne YyueOHOrO0 BpPEMEHH, PEKOMEHIYeMOTo [UIs H3y4eHHs
OTIENBHBIX TEM;

e IpeaaraeT NMPUMEPHYIO MOCIEI0BATEIHHOCTh U3YICHHS Y4eOHOTO MaTepuana ¢ Y4ETOM JIOTUKH
MOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEKITPEIMETHBIX CBS3EH;

e 1aéT METOMMUYECKYI0 HHTEPIPETAIMIO IeJIe W 3aJad M3y4deHUs MpeaMeTa Ha YIIIyOJIEHHOM
YpOBHE C YYETOM COBPEMEHHBIX IMPHOPUTETOB B CHUCTEME CPEIHEro oOIero oOpa3oBaHUs,
COJIEp)KaTeIbHOM  XapaKTePUCTHKU  IUIAHUPYEMBIX  pE3yJIbTaTOB  OCBOEHUS  OCHOBHOM
00pa30BaTeNbHOM MPOrPaMMBI CPETHEr0 00IIero o0pa3oBaHus (JIMYHOCTHBIX, METAIIPEIMETHBIX,
MpEeIMETHBIX), a TaKke C Y4ETOM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHBIX JEUCTBUN
00y4aromerocs mo OCBOCHHUIO COZEP KaHUS TPEMETA.

[Io BceM Ha3BaHHBIM MO3UIHUSAM B MpPOrpaMMe MO XUMHUH HPEeIyCMOTpPEHA MPEEeMCTBEHHOCTH C
oOydeHHeM XWMHUU Ha YypPOBHE OCHOBHOTO 0O0OImIero oOpa3oBaHHs. 3a TpeaeiaMd YCTaHOBICHHOM
IPOrpaMMoOil 0 XUMHUU 00s3aTeIbHON (MHBApUAHTHOM) COCTABIISIFOIICH colep)KaHusl ydeOHOTro mpeaMeTa
«XuMus» O0CTaéTcs BO3MOXHOCTh BBIOOpa €ro BapHATHBHON COCTaBISIONICH, KOTOpas JIOJDKHA
OTIPEICINIATHCS B COOTBETCTBUU C HAIlpaBJI€HWEM KOHKPETHOTO PO uiIsi 00ydeHHs .

B cootBerctBun ¢ konmentyanbHbiMU ToioxkeHUus MU PI'OC COO o0 Ha3HAueHUU MPEAMETOB
0a30Boro u yriyonéHHOro ypoBHed B cucteme quddepeHIpOBaHHOTO O0yYeHHUSI Ha YPOBHE CPETHETO
obmiero o0pa3oBaHMsS XUMHS Ha YpPOBHE YIIyOJIEHHOTO W3YyYCHHUs HANpPaBlIeH HA PpeaM3aIlHio
MPEEMCTBEHHOCTH C TMOCJEAYIOUUM 3TaloM MOJYyYEHHUS] XUMHUYECKOro 0Opa3oBaHUS B paMKaxX HM3YYCHHS



CHEIUAJIBHBIX €CTECTBEHHO-HAYYHbIX M XMMMYECKHMX AUCHMIUIMH B By3aX M OpraHU3aLUsAX CpPEIHETO
npodeccuoHabHOTO 00pa3zoBaHus. B 3Tol CBS3M uU3yueHUe MpeaMeTa «XUMHUS» OpPHUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha pacIIUpeHHe U YriayOJIeHHe TEOPETHYECKOW U TNPaKTUYECKOW MOATOTOBKU
oOyyaromuxcsi, BBIOPAaBIIUX OMNpPENEAEHHbI Npopmib 0O0y4eHHs, B TOM 4YHCIE C TEepPCIeKTUBOI
MOCJEIYIOIEr0 MOJYYeHHUs XUMHUYECKOro oOpa3oBaHUS B OpraHu3alMsax MNpoecCHOHATIBLHOTO
oOpazoBanus. Hapsny ¢ atum, B cBete TpeboBanuit ®I'OC COO k miaaHUpyeMbIM pe3yJabTaTaM OCBOCHUS
denepanbHOl 00pa30BATENBLHON MPOTPAaMMBI CPETHErO OOIIero oOpa3oBaHUs HU3yUEHHE TNpeaMeTa
«XUMHUS» OPUEHTHPOBAHO TaKXKe Ha PELIeHUe 331a4 BOCIIUTAHUS U COLMAILHOIO PAa3BUTUS 00yJarOIUXCs,
Ha (popMupoOBaHHE y HUX OOIIEHMHTEIICKTYaIbHbIX YMEHHN, YMEHHH pallMOHAIM3AUN Y9eOHOTO Tpyaa U
0000IIEHHBIX CITOCOOOB AEATEIBHOCTH, UMEIOIIMX MEXAUCIUILIMHAPHBIN, HaJIPEIMETHBII XapakTep.

CocTaBisiomuMu mpeamMeTa «XuMHUs» Ha YPOBHE YTIyOJIEHHOTO M3YUYEHUS SBISIOTCS YIITyONEHHbIE
Kypchl — «Opranndeckas xuMusa» u «O01as 1 HeopraHudeckas xuMus». Ilpu onpenesneHny moaxonoB K
0TOOpPY M CTPYKTYpHOH OpraHU3allMHM COJEP)KaHUs 3THUX KypCOB B NpPOTrpamMMe IO XMMHHU 32 OCHOBY
npuHATH ojoxkeHus PI'OC COO o paznuuusx 6a30BOT0 U yriayOaEHHOTO YPOBHEH H3yUYEHUS TIpeaMETA.

OcHoBy cojnepxkaHus KypcoB «Opranuyeckas xumusi» u «OOmas M HeopraHudeckas XUMHD»
COCTaBIIIET COBOKYITHOCTh NMPEIMETHBIX 3HAaHUM U YMEHH, OTHOCSAIIMUXCS K 6a30BOMY YPOBHIO M3YyUEHUS
npeaMera. JTa CUCTEMa 3HaHWM IOJIydaeT OINpeneia€HHOE TEOPETHUYECKOE JOTOIHEHHE, IO3BOJISAIOLIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO OOJBIINN 00BEM (haKTOIOrMUECKOro Marepuaia. Tak, Ha yriiyOJaéHHOM
YPOBHE M3YYEHHUs INpenMeTa oOecredeHa BO3MOXKHOCTh 3HAUUTENBHOTO YBEIMYCHHS 00bEMa 3HAHUHM O
XMMHUYECKMX JJIEMEHTaX U CBOMCTBaX HX COEIMHEHMH Ha OCHOBE pACIIUPEHUs U yriIyOJeHus
IPEJCTAaBICHU O CTPOCHMM BEIIECTBA, XMMHUYECKOM CBSI3U M 3aKOHOMEPHOCTSAX NPOTEKAaHUS peaKiluii,
paccMaTpUBaEMBbIX C TOUYKHU 3PCHMS XUMUYECKOW KMHETUKH U TEPMOJAMHAMHUKU. V3ydeHne nepuoau4eckoro
3akoHa © [lepronnMYecKol CHCTEMBl XUMHUYECKHUX JJIEMEHTOB Oa3HpyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAHMUECKUX NPEICTABICHUAX O CTPOCHMU aToMa. XUMMYECKas CBA3b OOBSICHIETCS C TOYKH
3pEHUsl PHEPreTUUECKUX H3MEHEHUM npu €€ 0o0pa3oBaHMU U DPA3PYLIEHUHU, a TAKXKE C TOUKU 3PEHUS
MeXaHU3MOB €€ oOpa3oBaHus. M3yyeHue THUIOB peakluil AonoiHseTcs (OPMUPOBAHUEM MpPECTAaBICHUN
00 DJIEKTPOXMMHUYECKHX IIpoleccax M 3JEKTPOJM3€ pacIiulaBOB M pacTBOPOB BemlecTB. B kypce
OpPraHWYECKON XMMHHU TMPH PACCMOTPEHUH PEAKIMOHHON CHOCOOHOCTH COETUHEHHUH yrensercs ocoboe
BHUMaHHE BONpOcaM 00 OJJIEKTPOHHBIX 3(]QeKTax, 0 B3aUMHOM BIHSHHM aTOMOB B MOJICKYJIaxX U
MEXAaHU3MaX PEaKIHil.

Oco0oe 3HaYeHHe WMEET TO, YTO Ha COJCpPKAHWE KypCOB XMMHUH YIIIyOJIEHHOTO YPOBHS M3YYEHUS
JUIS KJIACCOB OmNpezenéHHOro npoduis (raaBHbIM 00pa3oM Ha UX CTPYKTYPY M XapakTep AONOJIHEHUH K
oOuieil cucteMe MNpeIMETHBIX 3HAHWUN) OKa3bIBalOT BJIMSHUE CMEKHbIE NpeameTbl. Tak, Hampumep, B
COJICpKaHUU IpeaMeTa Ul KJIACCOB XMUMHUKO-(PHU3MUEcKOoro mpoduis Ooiblioe 3HaYeHue OyayT MMEThb
3JIeMEHThl yueOHOro Martepuaina no obmed xumuu. [Ipu n3ydeHun npeamMera B JaHHOM Cilydae akLEHT
Oyzner cienaH Ha OOLIHOCTh METOJIOB IO3HAHUS, OOIIHOCTh 3aKOHOB M TEOpUHl B XUMHUHM M B (HU3HUKE:
ATOMHO-MOJIEKYJIsipHasi Teopusl (MOJIEKyJsipHasi Teopus B GU3HKE), 3aKOHbI COXPAHEHUS MacChl U SHEPTUH,
3aKOHBI TEPMOJIMHAMUKH, IEKTPOJIN3A, IPEICTABICHHS O CTPOCHUH BEUIECTB U JPYTO€.

B 10 ke Bpems B copepikaHUM IpeaMeTa i KJIACCOB XUMHKO-0MOIOIHYECKOro Mpopuiis O0IbIINHA
yIebHbIA Bec OyAeT MMETh OpraHuueckas XuMmus. B sToMm ciyyae mpenocTaBiseTcsi BOZMOXKHOCTh JUIS
6osiee 00CTOSITENBHOTO PACCMOTPEHUS XUMUYECKON OpraHU3aluU KIETKH KaK OMOJIOrMYECKOH CUCTEMBI, B
COCTaB KOTOPOH BXOMAT, K MPUMEPY, TAKUE CTPYKTYpHBbIE KOMIIOHEHTHI, KaK JHUMUIbI, OCIKHU, YTICBOIH,
HYKJICHHOBBIE KHMCJIOTBI U Apyrue. 1Ipu 5ToM 3HaHMS O COCTaBe M CBOMCTBAaX NPEACTABUTEICH OCHOBHBIX
KJIACCOB OPraHMYECKHX BEIIECTB CIIy>KaT OCHOBOW ISl M3YYEHHs CYLIHOCTH HpOIeccoB (poTocuHTE3a,
JBbIXaHUs, IAIEBAPECHHUS.

B muane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS OOIICHAYyYHBIX METOIOB
MIO3HAHUS M OIbITa MPAKTUYECKOrO0 NMPUMEHEHHsS HAy4dHBIX 3HAHUN H3y4YEHHE IpeaMera «XUMHUs» Ha
yrIIyOJNEHHOM YPOBHE OCHOBAHO Ha MEXIIPEIMETHBIX CBS3AX C Y4EOHBIMU MpPEIMETaMH, BXOJIALIMMH B
coCTaB NpeAMETHBIX obsacteil «EcTecTBeHHO-HayuyHble NpeAMEThl», «MaremaTnka M MH(pOpMaTHKay U
«Pycckuil A3bIK U IUTEpPATYypay.



[Tpu w3ydyenun yueOHOTO TpeaMeTa «XUMHS» Ha YIIyOJIEHHOM YpPOBHE TakKe, KaKk Ha YpOBHE
OCHOBHOTO M CpeJTHero o01ero oopazoBanus (Ha 0a30BOM YPOBHE), 3a/1a4€i MePBOCTENIEHHON 3HAYUMOCTH

SABJIACTCA

(¢bopMUpOBaHHE OCHOB HAyKH XWUMHUU KaK OOJacTH COBPEMEHHOI'O €CTeCTBO3HAHUS,

MPAKTUYECKOU JIESITEIbHOCTH YEJIOBEKA U OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJbTYphl. Pemenue 3toin
3a/1a4¥l Ha Yr1yOJIEHHOM YPOBHE M3YYEHHUS MpeaAMeTa Mpe/rnoaraeT pealn3alrio TakuX 1eeH, Kak:

dbopMHUpOBaHKWE TIPEACTABJICHUI: O MaTepUaIbHOM EIWHCTBE MHpPA, 3aKOHOMEPHOCTSIX U
[M03HABAEMOCTH SIBJICHUM MIPUPOJbL, 0 MECTE XUMHUHU B CUCTEME €CTECTBEHHBIX HAYK U €€ BeAyIlIEeH
ponu B oOecHeueHWH YCTOWYMBOTO pa3BUTHSI YEJIOBEYECTBA: B PEIICHUU TMpodieM
9KOJIOTUYECKON, SHEPreTUUECKOW U MUIIEBON 0€30MacHOCTH, B Pa3BUTUHM MEAMIIMHBI, CO3/IaHUU
HOBBIX MAaTEpHaJOB, HOBBIX HCTOYHMKOB DJHEPrUH, B OOECIEYEHUH PAIMOHAIBLHOTO
MIPUPOJIONIONB30BaHUs, B POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYJIBTYPHI YEJIOBEKA, & TAKKE
AKOJIOTMYeCKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/IOPOBBIO U MPUPOTHOM Ccpejie;

OCBOCHHE CHCTEMBI 3HAHHH, JICKAIINX B OCHOBE XHMHUUYECKOM COCTABIISIONICH €CTECTBCHHO-
HAYYHOU KapTUHBI MUpPA: QyHIAMEHTAIBHBIX TIOHATUH, 3aKOHOB U TEOPHl XUMHUHU, COBPEMEHHBIX
MPEJICTABICHUNA O CTPOSHHH BEIIECTBA HAa PAa3HBIX YPOBHIX — aTOMHOM, MOHHO-MOJIEKYJISIPHOM,
HAJIMOJICKYJIIPHOM, O TE€PMOAMHAMUYECKMX M KHHETHYECKHX 3aKOHOMEPHOCTSIX MNPOTECKAHUS
XUMUYECKUX PEAKIUH, O XMMHYECKOM PaBHOBECHH, PACTBOpPaxX W JHCIEPCHBIX CHCTEMax, 00
O0IIMX HAYYHBIX MPUHITUTIAX XUMHYECKOTO TPOU3BOJICTRA;

dbopMupoBaHUe y OOYYArOMIMXCS OCO3HAHHOTO TOHHUMaHHS BOCTPEOOBAHHOCTH CHUCTEMHBIX
XUMUYCCKUX 3HAHWK 711 OOBSICHEHHs KIFOYEBBIX HIEH W MPOOJIEeM COBPEMEHHOW XHMHH, JJIS
OOBSICHEHUSI M TIPOTHO3UPOBAHMS SIBICHHUN, HUMEIONIMX €CTECTBEHHO-HAYYHYIO MPHUPOLY;
IPAaMOTHOTO perieHusi Mpo0JieM, CBA3aHHBIX C XUMHUEH, TPOTHO3UPOBAHUS, aHAIU3a U OICHKHU C
MO3UIMI  SKOJOTMYECKOW O€30MacHOCTH TOCIEACTBHIA OBITOBOW U MPOHM3BOJACTBEHHOMN
NEATEIbHOCTH YEJIOBEKa, CBSI3aHHOM C XMMHUYECKUM IPOU3BOJCTBOM, HCIIOJIb30BAaHUEM U
nepepadoTKON BEIECTB;

yrayOieHne MpeACcTaBIeHUH 0 HaYYHBIX METOJaX MO3HaHUs, HEOOXOTUMBIX IJIsI MPUOOPETCHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEHIECTB M OOBSICHCHUS XUMHUYECKUX SIBICHWUN, MUMEIOIINX
MECTO B IPUPOJE, B IPAKTUUECKOH AESITEIILHOCTU U TOBCEAHEBHOM )KU3HU.

B mnnane peamuzanuy NepBOOYEPEIHBIX BOCHMUTATENbHBIX M Pa3BUBAIOLIMX (QYHKIMUN LEIOCTHOU
CUCTEMBI CpPEIHEro o0miero oopa3oBaHus MPH M3YYCHHH NPEaIMeTa «XUMHUs» Ha YriayOJIEHHOM YpOBHE
0CO0OYI0 aKTyaJIbHOCTh MPUOOPETAIOT TAKUE 1IN U 3a]1a4H, KaK:

BOCIIUTaHHE YOSKAEHHOCTH B I03HABAEMOCTH SIBICHUH TNPUPOIBI, YBAXKEHUS K IPOLECCY
TBOPYECTBA B O0JIACTH TEOPETHUYCCKUX W TPHUKIATHBIX UCCIICOBAHUN B XUMHH, (POPMHUPOBAHUE
MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHUBAlMM K OOYYEHHIO U TO3HAHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCIIUTAHHIO HA OCHOBE YCBOCHHUS OOIICUYEIIOBEUECKUX [IEHHOCTEIH;

Pa3BUTHUC T[I03HABATCIBbHBIX MHHTCPECOB, MHTCIUICKTYAJIbHBIX W TBOPYCCKHX CIIOCOOHOCTEH
oOyuatonuxcs, (GOPMUPOBAHHWE Y HHUX CO3HATEIBHOIO OTHOIIEHUS K CaMOOOpa3OBaHUIO U
HEMPEPHIBHOMY 00pPa30BAaHUI0 KAaK YCJIOBHIO YCIHENTHOW MPO(ecCHOHAIBHOW W OOIEeCTBEHHOU
JESITEIBHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBBIO U MOTPEOHOCTH B 3I0POBOM
o0Opa3se XK13HH;

(dbopMUpOBaHHE YMEHUH U HABBIKOB PA3yMHOTO MIPHUPOIOTIONL30BAHUS, PA3BUTHE IKOJIOTHUECKON
KYJIBTYpPBI, IPHOOPETEHHE OIbITa OOIIECTBEHHO-TIOJIE3HOH AKOJIOTUIECKOH 1A TEIIEHOCTH.

OO6miee 4MCIIO YacoB, MPEAYCMOTPEHHBIX [JIsi M3Y4YEHUsS XUMHHM Ha YTJyOJIEHHOM YPOBHE CPEIHETO
obmero obpazoBanus, coctasisier 204 gacos: B 10 knacce — 102 gaca (3 yaca B Henento), B 11 kmacce —
102 gaca (3 gaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

OPTAHUYECKASA XUMUSA

TeopeTuuyeckne OCHOBbI OPraHU4eCKON XUMHUM.

[IpenMeT W 3HaueHUE OpPraHMYECKONM XHMMHHU, MPEACTABIEHHE O MHOrooOpa3uu OpraHMYECKHX
COCMHECHUM.

DNEeKTPOHHOE CTPOCHHE aTOMa Yriepoja: OCHOBHOE M BO30YXIEHHOE COCTOAHHUA. BaneHTHbIe
BO3MOXXHOCTH aTOMa yriiepoaa. XUMHUYECKas CBSI3b B OPTaHUYECKUX COCNWHEHMAX. THUMbI THOpuAN3aun
aTOMHBIX opOuTaneil yriepona. MexaHusmbl 00pa3oBaHUs KOBAJCHTHOW CBsi3M (OOMEHHBIH M JIOHOPHO-
aKUENTOpHBIN). THUIB IepeKphIBaHUS aTOMHBIX OpOHTajel, 6- u m-cBsi3u. OquHapHas, 1BOMHAS U TpOHas
cBs3b. CriocoObl pa3phiBa CBsA3€H B MOJIEKYJIaX OpraHu4eckux BemiecT. [IoHsATHE 0 CBOOOIHOM pajauKare,
HyKJIeo(huiIe u 3IeKTpodue.

Teopusi cTpoeHusi OpraHMuecKkux coenquHeHuii A.M. ByTiepoBa U COBpeMEHHbIE MPEACTaBICHUS O
CTPYKTYyp€ MOJEKYJI. 3HAUeHHE TEOPUU CTPOCHUS OpPraHUYECKUX COEAUHEHMH. MONEKyIspHblE H
CTpyKTypHBbIe GopMynbl. CTpyKTypHble (DOpPMYIBl pa3IUYHBIX BUAOB: pa3BEPHYTas, COKpalIEHHa,
ckenerHasi. Mzomepus. Buasl m3oMepuu: CTPYKTYpHasi, MPOCTPAHCTBEHHAs. DJEKTPOHHBIE 3((EKTH B
MOJIEKYJIaX OPraHUYECKUX COSAMHEHUN (MHIYKTUBHBIA U ME30MEPHBI () PeKThI).

[IpencraBnenne o Kiraccupukanuy opraHuueckux BemiecTB. [loHATHE 0 (QYHKIIMOHANBHOW rpymIie.
[I'omonorusa. I'omonormyeckue psapl. CucTemMaTHueckas HOMEHKIATYpa OPraHMYECKUX COEIUHEHUN
(IUPAC) u TprBHaibHbIC HA3BaHUS OTJCIBHBIX MPEICTABUTEIICH.

Oco0OeHHOCTH M KJIacCHU(pUKAIUS OpraHuYecKux peakuui. OKHUCIUTEeNbHO-BOCCTAHOBUTEIBHBIC
peakuyy B OpraHMuecKol XUMHUHU.

DKCHepUMEeHTaIbHBIE METOIbI U3YUCHHS BEIIECTB U MX MPEBpAIICHUI: 03HAKOMIICHHE C 00pa3IiaMu
OpraHUYECKMX BEILECTB U MaTepuajgaMH Ha UX OCHOBE, OIBITHI [10 MPEBPALIEHUI0 OPraHUYECKUX BEIIECTB
npu HarpeBaHUM (IUJIaBJeHHE, OOYINIMBaHWE W TOpPEHHUE), KOHCTPYUPOBAHHWE MOJENEH MOIIEKYI
OpraHUYECKUX BEIIECTB.

YriaeBoaopoabl.

Ankanpl. ['oMomormveckwid psig  ankaHoB, oOmas QopMyna, HOMEHKIATypa W H30MEpPHS.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKAHOB, sps-m6pnzm3aum aTOMHBIX opOuTanen
yriiepoja, 6-cBsi3b. U3nueckrue CBOMCTBA AJIKAHOB.

XUMUYECKHE CBOMCTBA AJKAHOB: pPEaKUUU 3aMEIICHHs, W30MEpU3ALMH, JerHMIpUpOBaHUS,
IUKIN3alUy, THPOJIM3a, KpeKuHra, ropenus. lIpeacraBieHue o MeXaHU3ME peaklUUd paauKalbHOTO
3aMEILEHNUS.

Haxoxnenue B npupoge. CriocoObl OTy4yeHus: U IPUMEHEHUE alIKaHOB.

[Muxnoankanel. OOmas ¢opmyna, HOMEHKJIATypa M u3oMmepus. OCOOCHHOCTHM CTPOEHUS U
XUMHUYECKHX CBOMCTB MabIX (LMKJIONPOIAH, IUKIO0yTaH) U OOBIYHBIX (LMKJIONEHTAH, LUKJIOTEKCaH)
UKJI0AJIKaHOB. CrIOCOOBI MOTYYEHHUS U TPUMEHEHHE IUKIOAIKAHOB.

Ankenbl. ['omonoruueckuwii psii ajakeHoB, o0mas Gopmyna, HOMEHKIATypa. OJIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHUE MOJIEKYJ aJKEHOB, sz-FI/IGpI/II[I/ISaL[I/ISI aTOMHBIX OpOHTaiel yriepona, - U
n-cBsi3u. CTpyKTypHass W TeoMmeTpuueckas (Iuc-TpaHc-) uzoMepus. Du3nMyeckue CBOWCTBA aJIKEHOB.
XHMMHUYECKUE CBOMCTBA: pPEAaKUUU INPUCOCIUHEHUs, 3aMEILIEHUs B O-IOJOKEHHE IIpU JBOWHOU CBA3M,
nonuMepuszanuu M okuciienus. [IpaBuno MapkoBHuKoOBa. KauecTBEHHbIE peakIMM Ha JIBOMHYIO CBS3b.
CriocoObI nostyuyeHus 1 IPUMEHEHUE aJTKEHOB.

Ankanuensl. Knaccudukarys ankagueHOB (CONPsOKEHHBIC, W30JUPOBAHHBIC, KVMYJIUPOBAHHbLE).
Oco0OEHHOCTH JJEKTPOHHOTO CTPOCHUS M XUMHUYECKUX CBOWCTB CONPSOKEHHBIX maueHoB, 1,2- u 1,4-
npucoeanHenue. [lonuMepusanus conpsok€HHBIX aueHoB. CrocoObl MOJMY4YeHUS] W MPUMEHEHHE
aJIKaJMEHOB.

Anxunel. ['oMonornueckuid psiag  ankuHOB, oOumias ¢GopMyna, HOMEHKIATypa W H30MEpHs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJIKMHOB, SP-THOpUIM3AIMs aTOMHBIX OpOHTanen



yraepoaa. ®Pusznuyeckue CBOMCTBA aJKMHOB. XHUMHYECKHE CBOWCTBA: PEAKLUUU IMPUCOEIUHEHUS,
JUMEpH3alM W TpUMepU3alu, OokucieHus. KucioTHble cBONHCTBAa alIKMHOB, HMMEIOIIUX KOHLIEBYIO
TpOiiHyt0 CBsI3b. KauecTBeHHbIE peakiMu Ha TpPOiHYIO CBsI3b. CIOCOOBI TOJYYEHUS M IMPUMEHEHHE
AJIKUHOB.

Apomarudeckue YrieBoJopoJbl (apeHsl). ['omosormueckuid psig  apeHoB, obmas Qopmyna,
HOMEHKJIaTypa M H30MepHs. ODJIEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbl OeH307a.
dusnyueckue CBOMCTBa apeHOB. XMMHUYECKHUE CBOMCTBAa OEH30/1a M €r0 TOMOJIOTOB: PEAKIIMU 3aMEIlCHHs B
OEH30JIbHOM KOJIbIIE M YIJIEBOAOPOAHOM pajHKalle, PEaKLUU INPUCOEAVHEHUS, OKUCIEHHE TOMOJOIOB
6ensona. IlpencraBienue o0 OpPUEHTHUPYIOIIEM JEHCTBUM 3aMecTUTeNell B OCH30JbHOM KOJIbLE Ha
IpUMeEpe AJKWIBHBIX PAJUKAIOB, KapOOKCHUIBHOM, TMAPOKCUIBHON, aMHHO- M HUTPOTPYMIBI, aTOMOB
rasoreHoB. OCOOEHHOCTH XMMHYECKHX CBOMCTB cTupoia. [lomumepusanus ctupona. CriocoObl MOTydeHus
Y IIPUMEHEHUE apOMaTHYECKHUX YIIIEBOAOPOJIOB.

[Mpupoansiii ra3. IlonytHsie HedTsHBIE ra3bl. HedTs u e€ mpoucxoxnenue. KameHHblid yroms u
NpoNyKThl ero mepepabotku. CrocoObl mepepaboOTKH HePTH: TEeperoHka, KPEeKWHT (TepMHUYSCKHH,
KaTaJMTHUecKuil), pudopmuHr, mupoiaus. IlponykTsl mnepepaboTku HePTH, HX MpPUMEHEHHE B
IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnueckas cBA3b MEKIY pPa3IMYHBIMU KJIACCAMU YTJIEBOJIOPOIOB.

DIEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOIHBIX YIIIEBOAOPOLOB. Peaknuy 3aMmeleHus rajioreHa Ha
TUAPOKCOTPYIIY, HUTPOTPYIIy, LHMAHOTPYMIy, aMHHOrpymnmy. JlelicTBue Ha TIajJOreHIPOU3BOJHBIE
BOJHOIO ¥ CIIMPTOBOIO pacTBOpa IIENOYM. B3ammoaelcTBHE AUraJoreHaJkaHOB C MATHUEM M IIMHKOM.
[lonsiTve 0 METAITIOOPraHNYECKUX COeIMHEHUAX. VICIo/Ib30BaHNe TraJIOreHIIPOU3BOIHBIX YIJIEBOJOPOIOB B
OBITY, TEXHUKE U NIPH CUHTE3€ OPraHMYECKUX BEIECTB.

DKCIepUMEHTAIbHBIE METOJbI M3YyYCHHs BEIIECTB M HMX NPEBPALICHUNA: H3ydeHHE (DU3MUYECKUX
CBOWCTB YIJIEBOJOPOAOB (PaCTBOPUMOCTbH), KaYECTBEHHBIX PEaKLUil yIriieBOIOPOIOB PAa3IUYHBIX KJIAcCOB
(obecriBeunBaHue OpOMHOW WJIM MOJHOM BOJbI, pacTBOpa II€pMaHraHaTa Kajus, B3aUMOJEHCTBHE
aleTUIIeHa C aMMHMa4yHbIM pacTBOpoM okcuua cepebpa(l)), xadecTBeHHOe OOHapyXeHHE yriepoaa u
BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX, MOJIYYEHHE ITUJIEHA U U3YYEHHE €r0 CBOMCTB, O3HAKOMIIEHHE C
koytekusiMu  «Hedtb» u «Yrosmb», ¢ oOpa3laMu IUIACTMACC, KAaydyKOB W PE3UHBI, MOAEITUPOBAHHE
MOJIEKYJI YTJI€BOIOPOAOB U TaJIOT€HIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoaconep:xamue oprann4eckue CoeMHeHHUs.

[IpenenbHble ogHOATOMHBIE CHUPTHL. CTpoeHHE MoJeKysl (Ha MpUMeEpe MeTaHoja U ATAHOJA).
l'omonoruueckuit psg, oOmas ¢opmyna, u3oMepus, HOMEHKIATypa W Kiaccupukauus. dusnyeckue
CBOICTBa MpEAENbHBIX OJHOATOMHBIX CIHUPTOB. BoAOpOaHBIE CBA3M MEXIYy MOJIEKYJIaMHU CIUPTOB.
XUMUYECKHE CBOWCTBA: PpEAKLMM 3aMEIIEHHUs, JAETUApaTaluyd, OKUCJICHMs, B3aUMOJICIHCTBUE C
OpraHMYeCKMMHU M HEOpPraHWYeCKUMHU KucioTamu. KadecTBeHHass peakuus Ha OJHOATOMHbBIE CIIHPTBHI.
JleiictBue »sTaHONa M MeTaHoJa Ha opraHu3M uesjoBeka. CrnocoObl MNOJMY4YeHHS U MPUMEHEHHE
OJIHOATOMHBIX CIIUPTOB.

[Tpocteie 3¢upel, HOMeHKIaTypa 1 n3omepusi. Oco0eHHOCTH PU3MUECKUX U XUMHUYECKUX CBOMCTB.

MHoroaromusle CHOUPTHI — J3THICHIVIMKONb U TIUMUEpUH. PU3HYECKUE M XMMHYECKHE CBOMCTBA:
peakuuyu 3aMEIIEeHUs, B3aUMOJICHCTBHE C OPraHUYECKMMH U HEOPraHUYEeCKMMHU KHCI0TaMH, KaueCTBEHHAs
peakiysi Ha MHOroaromHble cnupthl. llpencraBieHne o MexaHM3Me peakUUd HYKJI€O(QHIBHOIO
3aMenieHus. JleficTBue Ha opraHu3zM uenoBeka. CrocoObl MONydyeHHs M MPUMEHEHHE MHOTOATOMHBIX
CIIUPTOB.

@®enon. CTpoeHHe MOJEKYJbl, B3aUMHOE BIHMSHHME THIPOKCOTPYMIBI M OEH30JBHOIO spa.
®dusnueckue cBoictBa (peroma. OCOOCHHOCTH XMMHYECKUX CBOMCTB (heHOna. KauecTBeHHBIE peakiuu Ha
¢enon. Toxcuunocts (enonma. CrocoObl monyyeHus U npuMmeHeHue ¢(enona. denondopmanpaeruinas
CcMOJIa.

KapOoHMIbHBIE COEAMHEHUS — aNbJETUABl M KETOHBI. DJIEKTPOHHOE CTpOCHHE KapOOHMIBLHOMN
rpynmsl. 'oMosornyeckue psjpl ajlbJAerua0B U KETOHOB, o0uias ¢opmysa, U30MEpHsl U HOMEHKIIATYpa.
®u3nyecKue CBOKMCTBA albJACTUI0B U KETOHOB. XMMUYECKHE CBOMCTBA AJIBIETUIOB U KETOHOB: PEaKLUU



npucoenuHenus. OKUCIIeHNE albJeTHA0B, KAYeCTBEHHBIE PeakMM Ha ainbaeruibl. CrocoObl MOoNMydeHus U
IIPUMEHEHUE aJIbJIETH/I0B U KETOHOB.

OnHOOCHOBHBIE TIpefieNibHbIE KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOSHHS MOJIEKYJ KapOOHOBBIX
kuciot. M3omepuss u HoMmeHknarypa. Ouznyeckue CBOMCTBAa OJHOOCHOBHBIX MpEAENIbHBIX KapOOHOBBIX
KUCIOT. BoJopoaHble CBA3M MeEXAy MOJEKyJaMH KapOOHOBBIX KHCIOT. XHMHYECKHE CBOICTBa:
KHUCJIOTHBIE CBOMCTBA, peaklus JTepu(UKalU{, peakluu ¢ y4acTHEeM YIJIeBOJOPOIHOrO pajuKaa.
OcoOeHHOCTH CBOMCTB MYpaBbUHOM KUCIOTHI. [IoHATHE O MPOU3BOIHBIX KAPOOHOBBIX KHCIOT — CIOMKHBIX
a¢upax. MHoroobOpasue kapOOHOBBIX KHCIOT. OCOOCHHOCTH CBOWCTB HEMPEACIBHBIX M apOMaTHYECKHUX
KapOOHOBBIX KHCJOT, AMKApOOHOBBIX KHCIIOT, THAPOKCHKAPOOHOBBIX KHCHOT. IIpencTaBUTENH BBICHIMX
KapOOHOBBIX KHCJIOT: CTE€apHHOBas, MAJIbMUTHHOBAs, OJIEMHOBAS, JIUHO.NEBAs, JIUHONEHOB8ds KUCIOTHI
Crioco0bI nosyueHus 1 IpuMeHEeHne KapOOHOBBIX KHUCIIOT.

Cnoxnsle >¢upsl. ['omomormueckuit psia, oOmas ¢dopmyna, H30MepuUs W HOMEHKIIATypa.
du3nuecKue ¥ XUMUUECKUE CBOMCTBA: TUAPOJIN3 B KUCIION U ILIEIIOYHOU Cpeae.

Kupel. Ctpoenue, GuU3HNUECKUE U XUMUYECKUE CBOMCTBA KUPOB: THAPOJIU3 B KUCIIOH W IIEIOYHOMN
cpene. OCOOEHHOCTH CBOWCTB JKHPOB, COJEPKAIIUX OCTATKU HETPENENIbHBIX JKUPHBIX KUCIOT. JKHUpHI B
npupo/ie.

MBpUIa KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, HX MOIOIIEE ACHCTBHE.

Ob6mas xapaktepuctuka yrieBoaoB. Kmaccudukamus yrieBogoB (MOHO-, AM- U TOJUCAXapPHUJIbI).
MoHocaxapuabpl: TJII0K03a, (QpPyKTO3a, TajakTo3a, pubo3a, ne3okcupubo3a. dusndeckne CBOICTBa U
HaxoxeHue B nmpupone. PorocuHTe3. XUMUUECKHE CBOMCTBA TIIOKO3bI: PEAKIMU C YUaCTHEM CIIUPTOBBIX
U albJETUAHON TPy, CIIUPTOBOE U MOJIOUHOKHUCIOE OpoxeHue. [IpuMeHeHne ritoKo3bl, €€ 3HaYeHHe B
KU3HEIEATEILHOCTH opranu3ma. Jlucaxapuisl: caxaposa, MalbTo3a U JIakTo3a. BoccranaBnuBaromue u
HEBOCCTaHaBJIMBaoIMe aucaxapuabl. ['maponus nucaxapuaos. Haxoxxaenue B npupojie U NpUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TITUKOTeH M lemtono3a. CTpoeHHe MakpoOMOJIEKYNl Kpaxmala, TNIMKOTeHa U
LEJUTE0NI03bl. PU3HUYECKUE CBOMCTBA KpaxMala M LEeJIII0JI03bl. XMMUYECKHAE CBOMCTBA KpaxMalla: TUAPOIIN3,
KaueCTBEHHAs pPEeakius C HOJOM. XMMHUYECKHE CBOWMCTBA ILIEJUTIOJIO3BbI: THUAPOJIN3, MOTydeHHE SPHUPOB
1esuT0s103bl. [IoHATHE 00 NCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCHepUMEHTAIbHBIE METOJbI U3YUYCHHS BEIIECTB U WX MPEBpAIICHUN: PACTBOPHUMOCTH Pa3IHMUHBIX
CIUPTOB B BOJI€, B3aMMOJEHUCTBHUE 3TaHOJA C HATpUEM, OKUCIIEHME 3TUJIOBOIO CIMpPTA B albJErH] Ha
packaji€HHOH METHOW MPOBOJIOKE, OKHUCIEHHE STHJIOBOTO CIHUPTA AMUXPOMATOM Kajus (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUANIOB), KAadECTBEHHbIE pPEAKIUM HA albAeruabl (C  TUIPOKCHIIOM
nuammuHcepeopa(l) u rugpoxkcunom menu(ll)), peakus rounepuna ¢ rugpokcugoM meau(ll), xummueckue
CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aMMOJCHCTBUE pacTBOpa Titoko3bl ¢ ruppokcuaom meau(ll),
B3aMMOJCICTBUE Kpaxmajga C HOJOM, PEUICHME 3KCIEPUMEHTAJIBHBIX 3ajad 1o TemaMm «CHHupTel U
¢denomnbl», «KapooHoBbie KUCTOTHI. CII0KHBIE 3PUPHI».

A3oTcojep:kainiie oprannyeckne coeuHeHusl.

AMUHBI — OpraHM4ecKue INpou3BOJHbIE amMMuaka. Knaccuduxamuss amMuHOB: anupaTtuyeckue M
apomMaTu4eckue; NepBUYHbIe, BTOPUYHbIE U TpeTHuyHble. CTpoeHre MoJeKy, obmmas ¢popMmyna, H30MepHus,
HOMEHKJIaTypa M (u3HYecKue CBOMCTBAa. XHMHUYECKOE CBOWCTBA alu(aTUYECKUX aMHUHOB: OCHOBHBIE
CBOICTBa, QJKWIMPOBAHHWE, B3aUMOJCHCTBUE IEPBUYHBIX AaMHHOB C a30TUCTOM Kucinoro. Coun
AIKWJIAMMOHUS.

AHWIMH — NpeJCTaBUTENb aMUHOB apoMatudeckoro psaa. CtpoeHue aHwiMHA. B3auMmHoe BiusHHE
rpynn aTtoMoB B Mojekyse aHwinHa. OcOoOEHHOCTH XMMHMYECKUX CBOWCTB aHWiIMHA. KayecTBeHHbIE
peakiuu Ha aHUIUH. CriocoObl MOJy4eHHUs U MPUMEHEHUE aaudaTnyeckux aMuHOB. [lomyueHne aHUIMHA
13 HUTPOOEH30JIa.

AmuHokucnotsel. Homenknarypa u uzomepus. OTAelbHbIE IPEACTABUTENN 0.-AMUHOKHUCIIOT: TJIULMH,
ananuH. dusnueckue CBOWCTBa aMHUHOKHMCIOT. XMMHUYECKHE CBOWCTBA aMMHOKHCIOT Kak amM(pOTEpHBIX
OpPraHWYECKHUX COEAMHEHUH, peakiys MOJIMKOHIeHcCalluy, 00pa3oBaHue MENTHAHON CBsI3U. bronornyeckoe
3HaYeHUEe aMUHOKUCIOT. CHHTE3 U TUIPOJIN3 METTUIOB.

benku kak mpupojHble moiuMepsl. llepBudHas, BTOpUYHAS W TPETHYHAs CTPYKTypa OEIKOB.
XuMUYeCcKue CBOMCTBA OCJIKOB: THIPOIU3, ACHATYpalUsl, KAUEeCTBEHHbIC PEAKIH Ha OCJIKH.



DKCIepUMEHTAIbHbIE METO/Ibl U3YUEHHsI BEIIECTB U WX MPEBPALCHUNA: pacTBOpEeHHE OEIKOB B BOJIE,
JeHaTypanus OelIKOB MPU HarpeBaHWM, [IBETHHIC PEaKIIUN Ha OEJKH, pEelIeHHE IKCIIEPUMEHTAIBHBIX 3a1a4
no TeMaM «A30TCOJepXallie OpraHuYecKue CcoeIuHEeHus» u «Pacrmo3HaBaHMe OpraHMYECKUX
COEIUHEHUI.

BbIcOKOMOJIEKYJISIPHBIE COeIMHEHUS.

OCHOBHBIE TIOHATHS XHMHHU BBICOKOMOJIEKYJISIPHBIX COSIMHEHHIA: MOHOMED, TIOJMMEp, CTPYKTYPHOE
3BEHO, CTENEHb IMOJUMEpPHU3AlUK, CpEeIHsAs MOJEKylsipHas Macca. (OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJIIPHBIX COETUHEHNH — OJIMMEpHU3alHs U OJTUKOHAECHCALIHS.

[Tomumepnble MaTepuansl. [ImacTMaccsl  (MOJMMATWIICH, MOJUMNPONUICH, TOJTUBUHUIXIOPHI,
HOJMCTUPOJ, TOJIMMETWIMETaKpUiaT, MOJIMKapOOHaThl, MNOJMdTWICHTepedTanar). VYTunusanus H
nepepadoTKa IIACTHKA.

DacToMephl: HaTypalbHBIH KaydyK, CHHTETHYECKHE Kaydyku (OyTaJIHEeHOBBIH, XJIOPOIPEHOBBIMH,
M30IPEHOBBIN) U CUJIMKOHBL. Pe3nHa.

Bonokna: HatypaybHBIE (XJIOIOK, IIEPCTh, MENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE BOJIOKHO),
CHUHTETUYECKHE (KalpOH U JIABCaH).

[TonumMepsl cnenuanabHOrO Ha3zHaueHUs (TedoH, KeBiap, 3JIEKTPOIPOBOJAIINE IOJUMEPHI,
Ounopa3znaraeMble MOJIMMEPHI).

OKcNepUMEHTaIbHbIE METO/Ibl U3yUECHHUs BEIECTB U UX MPEBpAILECHUI: 03HAKOMIIEHHE ¢ 00pa3laMu
NPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
Teme «Pacrno3zHaBaHue I1aCTMAcC U BOJIOKOHY.

Pacuérnble 3amaum.

HaxoxxneHne MonekymnsapHOH (QOpMYyNIbl OpraHMYECKOro COEJMHEHUS [0 MAacCOBBIM JIOJISIM
3JIEMEHTOB, BXOJSIIMX B €0 COCTAaB, HAXOXKICHUE MOJEKYISIPHOU (OPMYIBI OPraHUUECKOTO COCIUHEHHS
no macce (00bEMY) MPOAYKTOB CrOpaHus, MO0 KOJIMUYECTBY BEIIecTBa (Macce, 00bEMY) MPOIYKTOB PEAKIIUU
W/WITH WCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (POpPMYIBI OPraHMYECKOTO BEIIeCTBA HA OCHOBE
€ro XMMHUYECKHX CBOWMCTB WJIM CIIOCOOOB IMOJyYEHMS, OMpEAEICHUE JIOJU BhIXOJA MPOIYKTa pEaklUH OT
TEOPETUUECKH BO3MOYKHOTO.

MexnpeMeTHbIE CBA3H.

Peanuzanuss MeXNpenMETHBIX CBsI3ed MNpU H3yYEeHUM opraHuueckod xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 MCIIOJIb30BaHME KaK OOLIMX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK W IOHATHH,
NPUHSATHIX B OTACIBHBIX MTPEIMETaX €CTECTBEHHO-HAYYHOTO IIHKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIE OHITHS: SBJICHUE, HAYUHBIH (DaKT, TUIIOTE3a, TEOPUs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccupukays, HaboAeHne, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJb, MOJIEIUPOBAHHE.

@dusnka: MaTepusi, aTOM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOJIEKYJa, SHEPreTUYECKHH YpOBEHb,
BELIECTBO, TeJI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3MUECKHUE BEIMYMHBI, €IMHULIBI U3MEpPEHUs,
CKOPOCTb, JHEPIHUs, Macca.

buonorusa: kmerka, opraHu3M, OJKocucTeMa, Owocdepa, wmeTabOIM3M, HACIECICTBEHHOCTD,
aBTOTPOGHBIA U TeTepOTPOQHBI TUN NUTaHUA, OpoXkeHHe, (POTOCHUHTE3, JbIXaHWUE, OCNKH, YIIIEBOJBI,
KUPBI, HYKJIEMHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: nmone3Hpie HCKOMIAEMble, TOTTUBO.

TexHonorus: mNUILEBblE MPOAYKTHl, OCHOBBI PAlMOHAJIBHOIO IUTAHUSA, MOIOIIME CPEACTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKASA XUMUSA
Teopernyeckue 0OCHOBbI XMMHH.
Atom. CocTaB aTOMHBIX siiep. XUMUYECKUN d51eMeHT. M3oTomnbl. CTpoeHne 3JIEKTPOHHBIX 000JI0UEK
aTOMOB, KBaHTOBBIC YHCIIAa. DHEPreTUYECKUE YPOBHH M MOAYPOBHHU. AToMHBIe opouTanu. Knaccuduxamms
XMMHYECKUX JJIEMEHTOB (S-, p-, d-, f-amemenTsI). PacpeneneHue 371€KTPOHOB MO aTOMHBIM OPOUTAIISIM.



DNEeKTPOHHbIE KOH(MUTYpallMd aTOMOB JJIEMEHTOB TEPBOTO—YETBEPTOrO TEPUOJOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSTHUH, DJIEKTPOHHBIE KOH(PUTYPAITUH HOHOB. DJIEKTPOOTPHUIIATEIHHOCTb.

Ilepnonnueckuit 3akoH u Ilepuommueckas cucrema xumudeckux sieMmeHtoB .M. Menneneesa.
CBsA3b MEPHOIUYECKOTrO 3aKoHa W [lepmoanyeckoil CUCTEMbl XMUMHYECKHX 3JIEMEHTOB C COBPEMEHHOM
TEOpUel CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH MU3MEHEHHsI CBOMCTB XMMHUYECKUX AJIIEMEHTOB U 00pa3yeMbIX
MMHU TIPOCTHIX U CJOXKHBIX BEIIECTB IO TpynmnaM M mepuojaM. 3HaueHue nepuoauyeckoro 3axona J[.U.
Menpeneesa.

XuMHueckasi CBA3b. BBl XUMUUECKON CBSI3U: KOBAJICHTHAsI, MOHHAS, MeTAJIIM4YecKas. MexaHu3Mbl
o0pa3oBaHUsl KOBAJICHTHOW CBsI3U: OOMEHHBIH M JIOHOPHO-AaKIENTOPHBIA. DHEpPrus W JJIMHA CBS3H.
[TonsipHOCTH, HAPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsi3U. KpaTHble cBsi3u. BomopoaHas CBs3b.
MeKMONEKYIIIpHBIE B3aUMOICUCTBHS.

BaneHTHOCTh M BaJlEHTHBIE BO3MOKHOCTU aTOMOB. CBSI3b AJIEKTPOHHOM CTPYKTYPBI MOJEKYNI C UX
F€OMETPUUECKUM CTPOEHHEM (Ha TPUMEPE COSAUHEHUN AJIEMEHTOB BTOPOTO MEPUO/IA).

[IpencraBnenue 0 KOMILIEKCHBIX COEIMHEHUSX. Cocras KOMILJIEKCHOT'O HOHA:
KOMIUIEKCO00pa3oBaTelib, IMTaH/Ibl. 3HAYCHHE KOMIUICKCHBIX coequHeHUH. [IoHATHE 0 KOOPIUHAIIMOHHOM
XUMUHU.

BemectBa MOJEKYISIPHOTO W HEMOJICKYJSPHOTO CTpOEHUs. THUIBI KPUCTAUIMYECKUX PEIIETOK
(CTpYKTYyp) ¥ CBOMCTBa BEIIECTB.

[Tonsitue o nucnepcHbix cuctemax. Mcrunabie pactBopel. IlpencraBiieHre O KOJJTOMIHBIX
pactBopax. CriocoObl BBIpa)X€HHS KOHIICHTpPAIMM PAcTBOPOB: MaccoBasl [OJi1 BEIIEeCTBa B PacTBOpE,
MOJISIpHAsE ~ KOHIIEHTpamusi.  HachlllleHHble W HEHACHIIIEHHBIE  pPAacTBOPBL,  PACTBOPUMOCTb.
Kpucrannoruapatsr.

Knaccudukanust 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIICCTB. TpHUBHATbHBIC HA3BAHUS OTACIIBHBIX
MpeACTaBUTENE HEOPTAaHUUYECKUX BEIIECTB.

Knaccudukanmss XUMHYECKHMX peakiuii B HEOPraHMYECKOW H OPTraHWYeCKOW XWMHUH. 3aKOH
COXpPAHEHHsI MACChl BELIECTB; 3aKOH COXPAHEHMS M IMPEBPALIEHUS YHEPrUU MPU XUMUYECKHX PEaKLUsX.
TemnoBble 3((HEeKTh XUMUYIECKHUX peakiuii. TepMoXuMHUYECKIe YPaBHEHHSI.

CKopocTh XMMHUYECKOW peakiuu, e€ 3aBUCHUMOCTh OT pa3inuHbIX (akTopoB. ['OoMOreHHble u
reTeporeHHble peakiuu. Katanus u katain3aTopsl.

OOpatumbie U HeoOpaTHMblE peakIMh. XUMHUYeckoe paBHoBecue. KOHCTaHTa XHUMHYECKOTO
paBHOBecHs. DaKTOPHI, BIUSAIONIME HA MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS: TEMIIEpaTypa, JaBJICHUE U
KOHLIEHTpallMU BELIECTB, y4acTBYOIUX B peakiuuu. [Ipunnun Jle Harense.

DnexkTponuTrdeckas aucconuanusa. CuiabHble W ciaa0bie 3JIeKTposuThl. CTeneHb AUCCOIHAIUU.
Cpena BOJHBIX pacTBOPOB: KUCJIOTHAS, HEUTpaibHas, ienouHas. Bogopoausiii mokasarens (PH) pactBopa.
['unponus coneil. Peakiuu noHHOro ooMeHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIEC peakinu. CTeneHb okuciaeHusi. OKUCIUTENb U BOCCTAHOBUTEb.
[Ipomieccbl OKHMCIEHHMSI W BOCCTAaHOBJEHUs. BaHEWIMe OKHCIHWTENIM M BOCCTAaHOBUTENIH. MeTon
AIEKTPOHHOT0 OanaHca. DNEKTPOIU3 PAaCTBOPOB U PACIIIIABOB BEIIECTB.

OKCIIEpUMEHTAJIbHbIE METOJbl M3YYEHUS BEIIECTB M HX MPEBpALCHUMN: PA3JI0KEHHE INEPOKCUAA
BOJOpO/Ja B NPHUCYTCTBUU KaTalIM3aTOpPa, MOJEIHM KPUCTALIMYECKUX PEIIETOK, MPOBEACHUE pPEaKIui
MOHHOTO OOMEHa, OIpenesieHHe CpeAbl PacTBOPOB C IOMOIIbIO HMHAMKATOPOB, W3YyUYEHUE BIMSHUS
pa3nuYHbIX (PaKTOPOB HA CKOPOCTh XUMHUUECKON PEAKINH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuyeckasi Xumus.

[Tonoxenune HemeraiuioB B [lepuoauueckoit cucreme xumuueckux aneMmeHToB [[.M. Menneneesa u
OCOOCHHOCTH CTPOCHHS HMX aTOMOB. DU3MUYECKHE CBOWCTBA HEMETAUIOB. AJIJIOTPOINUS HEMETAUIOB (Ha
npuMepe KUciaopoa, cepsl, hocdopa u yrieposaa).

Bonopon. Ilomydenuwe, ¢u3nueckue ©W XHUMHUYECKHE CBOWCTBA: pEAKIMHM C METaUlaMH |
HEMeTaJlllaMH, BOCCTAHOBUTEJIbHBIE CBOMCTBA. [ ipubl. TOTUIMBHBIEC 371€EMEHTHI.

["anorensl. Haxoxxnenue B mpupoje, crocoObl MmojydyeHusi, pu3nyeckue U XMMHUUYECKHE CBOICTBaA.
lanorenoBomopoabl. BaxHeimme KHCIOPOICOAEpKAIUE COCIUHEHUs] TanoreHoB. JlaGopaTopHbie U
MPOMBIIIIEHHBIE CIOCOOBI MOTY4YeHUs rajoreHoB. [[puMeHeHne rajJoreHoB U X COeIMHEHUH.



Kucnopona, o30H. JlaGopaTopHble U MPOMBIIIUIEHHBIE CIIOCOOBI TOJTY4YeHHUs Kuciopoaa. dusnyeckue
U XMMUYECKHE CBOMCTBA U MPUMEHEHUE KUCIOPoa U 030Ha. OKCHUIIBI U IEPOKCH/IBL.

Cepa. Haxoxnenwe B mpupoje, CIOCOOBI MOJMy4YeHHUs, (U3NYECKHEe U XHUMHUYECKHE CBOICTBA.
Ceposognopon, cynbduasl. Oxcun cepri(1V), oxcun cepri(VI1). CepHuctas u cepHas KUCIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB CepHOM KUCIOTHI. [IpuMenenue cepsl 1 €€ COeIMHEHU.

Azotr. HaxoxneHue B mpupoje, crnocoObl MojydeHus, (u3nueckue M XHMHUYECKHEe CBOICTBa.
Ammuak, HUTpUI6L. OKCHUIBI a30Ta. A30THUCTasi U a30THAs KHUCIOTHI M UX coiu. OCOOEHHOCTH CBOWCTB
a30THOM KUCTOTHL. [IprMeHenne a30Ta U ero coeIMHeHU. A30THBIE YIOOPEHHS.

®ocdop. Haxoxxaenue B mpupoje, CrocoObl MONydyeHHs, (U3UUECKHe U XUMHUYECKHE CBOMCTBA.
®dochunsr u pochun. Oxcunbl pocdopa, Gochopuas kucmora u e€ comu. [Ipumenenne dochopa u ero
coequHeHuit. dochopHeie ynoopeHus.

VYrnepon, HaxoXAeHHE B Mpupoje. AJIOTpomnHble Moaudukanuu. Puznyeckue U XUMHYECKHE
CBOWCTBA MPOCTBIX BeHIECTB, 0Opa3oBaHHBIX yriepogoM. Oxcun yriaepoaa(ll), oxcun yraepoma(lV),
yroyibHas KHCIIOTa U €€ colu. AKTUBHPOBAHHBIN yroib, ajncopOuus. Dymiepensl, rpadeH, yriepoaHbie
HaHOTPYOKH. [IpuMeHenue npocThIX BELIECTB, 00Pa30BaHHBIX YIIIEPOJOM, H €r0 COSTUHEHHH.

Kpemuuii. Haxoxaenue B mpupoje, cnocoObl MOdy4eHHs, (pU3MuecKre U XUMUYECKHE CBOWMCTBA.
Oxcupn xpemuus(1V), kxpemHueBast KucioTa, cuinukatel. [IpumeHenne kpeMHus U ero coenuHeHuil. CTekio,
€ro MoJy4eHHue, BUAbl CTEKJIIA.

[Nonoxenne metayioB B [lepuoandeckoil cucteMe XMMUYECKHX 3JIeMEHTOB. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000I04eK aToMOB MeTayuioB. OOmme ¢usnyeckue cBoicTBa MeTamioB. [IpuMenenue
METaJUIOB B OBITY U TexHHKe. CIIIaBbl METAJIIOB.

DNEeKTPOXUMHUYECKUM psAn HanmpsbkeHUd MeramioB. OOmue crmocoObl TMONYyYeHHS METalIoB:
TUAPOMETAIUTYPTrUsl, MUPOMETAJULYPrus, 3neKkTpoMeratyprus. [lonstue o koppo3uu MeramioB. CrocoOb
3alIUTHl OT KOPPO3HUH.

O6mmas xapakrepuctuka MetawioB |A-rpynnsl [lepnoaudeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB.
Hatpuii u xanuii: nonyuenue, puznueckue U XUMUYECKHUE CBONCTBA, MPUMEHEHHE MPOCTHIX BEIECTB U UX
COCIUHEHUN.

O6mas xapakrepuctuka MetamwioB ||A-rpynner [leproanueckoi cucTeMbl XUMHUECKUX 3JIEMEHTOB.
Marnuii U KaJubIyii: oxydeHue, Gu3n4eckne U XUMHUIEeCKAEe CBOMCTBA, MPUMEHEHHE MPOCTHIX BEUIECTB H
ux coeanHeHU. JKECTKOCTH BOMIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AJNIOMUHMI: MTOJTy4eHHEe, PU3NYECKUE U XUMUYECKUE CBOWCTBA, IPUMEHEHHE MTPOCTOrO BELIECTBA U
ero coenuHeHUd. AMoTepHbIE CBOMCTBa OKCHIA M THIPOKCHIA ATIOMHHHUS, THIPOKCOKOMILIEKCHI
AJTFOMUHUSL.

OOmas xapakTepucTuka MeTauioB noOouHslx mnoarpynn (b-rpynm) Ilepumogmueckoil cucremsl
XUMHUYECKHUX 3JIEMEHTOB.

®dusnyeckre ¥ XUMHUYECKHE CBOWCTBA XpoMa U ero coenuHenuit. Okcuabl u runpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI). Xpomarel W IUXpOMAaThl, MUX OKHCIHTENIbHBbIC CBOMCTBa. [lomyueHue u
IIPUMEHEHUE XpoMa.

®u3nyeckue M XMMHYECKHE CBOMCTBAa MapraHila M €ro COoeIMHeHuW. BakHeillme coenruHeHUus
mapranua(ll), mapranna(lV), mapranna(V1) u mapranma(VIl). Tlepmanranar xamus, ero OKUCIUTEIbHBIC
CBOMCTBA.

dusnueckue U XMMHYECKUE CBOMCTBA JKelie3a M ero coeluHeHuil. OKCUIbl, TUAPOKCUIBI U COJIU
xkenesa(ll) u xxeneza(lll). Ilonyuenne n mpuMeHEHHE Kejle3a U ero CIIaBOB.

PU3NYECKUE U XUMUYECKHE CBOKMCTBA MEIU U €€ coequHeHni. [loydyenrne u npuMeHenue Meau u e€
COCIUHEHU.

Hunk: momyuyenue, ¢(usnyeckue M XHMMHUYECKHE CBOICTBa. AMQOTEpHbIE CBOWCTBA OKCHIA U
TUAPOKCHUIA IMHKA, THIPOKCOKOMIUIEKCHI IMHKA. [[pMeHenne NuHKa U €ro COeIMHEHU .

OKCIepUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M WX IPEBpAIlCHUi: H3yueHHe 00pasloB
HEMETAIJIOB, TOpeHHe cepbl, pochopa, xeneza, MarHus B KUCIOPOJIE, U3YyUeHHE KOJUIEKIMH «MeTaibl 1
CIUIaBbl», B3aUMOJECHCTBUE IIEIOYHBIX U IIEJIOYHO3EMENbHBIX METANIOB C BOAOW (BO3MOYKHO
MCIIOJIb30BaHUE BUIEOMATEPUAIOB), B3aUMOICHCTBUE IIUHKA U JKeJe3a C PACTBOPaAMH KHUCIOT M LIEIOYEH,



KaueCTBEHHBIC pPEAaKIMd Ha HEOPraHWYeCKHWE aHUOHBI, KAaTHOH BOJOPOJa W KAaTHOHBI METaJIOB,
B3aUMOJICHCTBHE THAPOKCUIOB ATIOMHUHUAS W IIMHKA C PACTBOPAMH KHCJIOT M INEJIOYeH, DEIICHHE
IKCIIEPUMEHTANBHBIX 3a7ad 1o temaMm «l amorens», «Cepa u e€ coenuHeHUs», «A30T U dochop u ux
coeMHEHU», « MeTaIbl TTIaBHBIX MOATPYNI», «MeTamibl TOOOYHBIX TTOATPYIIID.

XuMUA U KU3Hb.

Ponp xumum B o0ecrieueHnr YCTOMYMBOTO Pa3BUTHs desioBeuecTBa. [[oHATHE O HAyYHBIX METOAaX
MO3HAHMUSI M METOOJIOTMM HAay4YHOI'O HccleqoBaHus. HayuHble NpUHLIMIBI OpraHU3allid XUMHYECKOTO
npou3BoJCTBa. [IpombIliIeHHbIE CLIOCOOBI MOMyYeHUs! BaKHEHIINX BellecTB (Ha IMpuUMepe MPOU3BOJCTBA
aMMHUaKa, CEpHON KHUCIOThI, MeTaHoia). [IpoMEIIIIeHHBIE CIIOCOOBI MONYYEHUS METAUIOB M CILIABOB.
XUMUYecKoe 3arps3HeHHe OKpYKalolled cpeabl W ero mocienctsuss. Ponb XuMuum B oOecnedeHuu
HHEPTeTUYECKOIl Oe30MacHOCTH.

XuMus 1 310poBbe uenoBeka. JlekapcTBeHHble cpeacTBa. [IpaBuia ucmonb30BaHMs JE€KaPCTBEHHBIX
npenapatoB. Poibs XuMuu B pa3BUTUU MEUIIUHBI.

XWMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, MHILEBbIe 100aBKU. Ponb xuMuu B o0ecredeHny MUIIeBON
0€301MacHOCTH.

Kocmernueckne wu mapdromepHsie cpenctBa. beitoBas xumus. [lpaBuna  6ezomacHoro
UCTIOJTb30BaHUS TIPETapaToB OBITOBOM XMMHH B TTOBCETHEBHOMN KH3HHU.

XUMHUS B CTPOUTENILCTBE: BaXKHEHIIINE CTPOUTENbHBIE MaTEPHUAIbI (IIEMEHT, OETOH).

XuMus B CEITbCKOM X03siiicTBe. OpraHnyecKrue U MUHEPaTbHbBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalbl, KpPackd, CTEKJIO, KepaMuka. Marepuanbl s
aneKTpoHuku. HanotexHomorum.

Pacuérnble 3aqaun.

PacuéTel: Macchl BemiecTBa Wi 00bEMA Ta30B IO W3BECTHOMY KOJHYECTBY BEIIECTBA, MAacce WA
00BEMY OTHOTO U3 YUACTBYIOIIMX B PEAKIIMU BEIIECTB, MacChl (00bEMa, KOIMYECTBA BEIIECTBA) MPOTYKTOB
peakIuu, €clid OJTHO W3 BEHICCTB MMEET MpPUMECH, Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTa
peaxiuu, eClid OJHO U3 BEIIECTB JIaHO B BUJIE PACTBOpa C OMPEACIEHHON MacCcOBOH 0J1ei pacTBOPEHHOTO
BEII[ECTBA, MACCOBOM JOJIM W MOJISIPHOW KOHIIEHTpAIlMU BEIIECTBAa B PACTBOPE, JIOJHM BBIXOJA MPOAYKTA
peaKkiuu OT TEOPETHUECKH BO3ZMOKHOTO.

MexnpeameTHbIE CBSI3H.

Peanuzarus MeXnpeIMeTHBIX CBSI3€i MpH M3Y4eHUU O0IIel U HeopraHuueckoi xumuu B 11 kiacce
OCYIIIECTBIISIETCS Yepe3 WCIOJIh30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHH, TaK M TIOHATHH,
MPUHATHIX B OTJIEJBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: SIBJICHUE, HAYIHBIA (DaKT, TUTIIOTE3a, TEOPHS, 3aKOH, aHAIIU3,
CUHTE3, KJIacCH(pUKAIUs, [EePUOJUYHOCTh, HAONMIOJEHUE, U3MEpPEHUE, OKCIEPUMEHT, MOJEIb,
MOJIETTUPOBAHUE.

®usnka: MaTepusi, MUKPOMHUpP, MaKpOMHp, aTOM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, H30TOIIBI,
paanoaKTUBHOCTh, MOJIEKYJIA, SHEPTETUICCKUNA YPOBEHB, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOSHHE
BEIIECTBA, UCANBHBIN ra3, (JU3nuecKre BeIMUMHBI, SAUHHUIIBI H3MEPEHHS, CKOPOCTh, SHEPTHUs, Macca.

buonorus: kierka, opranu3M, 3KocucTema, Ouochepa, MeTabOIU3M, MaKpO- U MHUKPOIJIEMEHTHI,
OCJIKH, KHUPBI, YIIIEBOJbI, HYKIEHHOBBIC KHUCIOTHI, (DepPMEHTHI, TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK
SHEPruM B DKOCHCTEMAX.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBI, MTOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHonorus:  XUMHUYECKas  MPOMBIIUIEHHOCTb,  METAJULyprusi,  CTPOUTEIbHBIE  MaTepHalbl,
CEJIbCKOXO035CTBEHHOE MIPOU3BOCTBO, MUIIeBas MIPOMBILIEHHOCTb, (dhapmarneBTHUECKAS
MPOMBIIIIEHHOCTh, MPOU3BOACTBO KOCMETHYECKHX IIPEernapaTroB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX
MaTepuasoB, JEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOT U U.



IDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI TI0 ®U3UMKE HA VYPOBHE
YIUIYBJIIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHNM A

JIMHHOCTHBIE PE3YJIbTATbBI

B cooTBercTBUM € CHCTEMHO-AESATEILHOCTHBIM MOAXOJAOM B CTPYKTYpPE JMYHOCTHBIX PE3YJIbTaTOB
OCBOCHHSI TIpenMeTa «XHUMHUS» Ha YPOBHE CpPEIHEro o0mero oOpa30oBaHUSI BBIIEICHBI CIICTYIOIIHNE
COCTABIISIONINE: OCO3HAHWE OOYYAIOIIUMHUCS POCCHUICKOW TpakJaHCKOW HJICHTUYHOCTH, TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIFHOCTH U CAMOOIPEIETICHUIO; HATMYUE MOTUBAIIMU K O0Yy4EHUIO; TOTOBHOCTD
U CIIOCOOHOCTH OOYYArOIIMXCS PYKOBOACTBOBATHCS MPHUHATHIMH B OOINECTBE MpaBWIAMH M HOPMaMu
MOBE/ICHUA; HAJIMYKMe MPABOCO3HAHMS, SKOJOTHUYECKON KYIbTYpPBI; CIIOCOOHOCTh CTaBUTh II€JIM U CTPOUTH
JKU3HEHHBIC TIJIaHBI.

JIndHOCTHBIE pe3yabTaThl OCBOCHMS IpeaMera «XHUMHS» OTpaxaroT cHOpMHPOBAHHOCTH OIBITA
MO3HABATEILHON M MPAKTUYECKON AEATEIILHOCTH 00YJaIOMIMXCsl B MMPOIIECCe peasin3anun 00pa3oBaTeIbHOMN
JEATEIIbHOCTH.

JIM9HOCTHBIE Pe3yabTaThl OCBOCHUS TMpeaMera «XWMHEs» OTPAKAT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEJILHOMN U MPaKTUUYECKON AesTeIbHOCTH 00YyJaloIMXCsl B MPoIiecce peain3anun o0pa3oBaTeIbHOMN
JEATEeIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHCcKoOro BOCIUTAHUSA:

OCO3HAHUs O0YUYAIOMIMMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH, YBAXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABICHUS O COIMATIBLHBIX HOPMAaX U MPABMIIAX MEKIMYHOCTHBIX OTHOILICHUN B KOJIJIEKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3AAHUU yYEOHBIX MPOEKTOB, PEIICHUN
yUeOHBIX M IMO3HABATEIBHBIX 32/1a4, BBITOJIHEHUH XUMUYCCKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTBl APYTUX MpU
aHaJU3€ Pa3IMYHBIX BUJIOB YUEOHOU €SI TEIIbHOCTH;

2) NATPUOTHYECKOI0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHUS K UCTOPHUYECKOMY ¥ HAYyYHOMY HACJICIUIO OT€UYECTBEHHON XHUMUH;

YBa)XEHUS K TPOIIECCY TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUECKOTO TMPUIOKCHHUS XHMHH,
OCO3HAHHUS TOrO, 4YTO [AHHBIE HAyKH €CTh pPe3yJIbTaT [JIUTEIBHBIX HAOMIOJEHUN, KPOMOTIMBBIX
3KCHEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPYJa YYEHBIX U IPAKTUKOB;

WHTEpeca M IO3HABATEIBHBIX MOTHBOB B TOJYYCHHMH W TOCJIECAYIOIIEM aHajdu3e WHGOpMAIuu O
NepeAOBbIX JOCTUKEHHUAX COBPEMEHHOM OTE€UECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, STUUECKOT0 TIOBEICHMS;

CITIOCOOHOCTH OLICHMBATh CHUTYalldW, CBSI3aHHBIE C XHWMHUYECKHUMHU SIBJICHUSMHU, W TPUHUMATH
OCO3HAHHBIE PEILEHHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMbI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBATH CBOE MOBEICHNUE U IMOCTYIKHA CBOMX TOBAPHUIICH C MO3UIIMI HPABCTBEHHBIX U
MPaBOBBIX HOPM U C YYETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

4) dopMupoBaHus KYJbTYPbI 310POBbS:

MOHUMAaHUS [IEHHOCTEH 30POBOr0 M 0€30MacHOro o0pasa KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3HUECKOMY U IICUXUYECKOMY 3/10POBBIO;

coOmrofeHusl paBmJl 0€30MacHOr0 OOpAaIIeHHUs C BEIIeCTBAMHU B OBITY, NMOBCEAHEBHOW >KU3HH, B
TPYAOBOM IE€STEILHOCTH;

MOHMMAHUS IICHHOCTH MPAaBWJI HHIWBUIYATBHOTO M KOJJIEKTUBHOTO OE€30MAacHOrO IMOBEJCHUS B
CUTYALUSX, YTPOXKAKOLIUX 3J0POBBIO U JKU3HU JIFOACH;

OCO3HAHHUS TOCIIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIYCK (YIOTPEOJIICHUS ATKOTOJIsI, HAPKOTHUKOB,
KypeHUs1);

5) Tpy10BOro BOCIUTAHMSA:

KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEIOBATEIbCKON /IEATEIbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYTUX BUIAX JIEATECIBHOCTH;



YCTaHOBKH Ha aKTMBHOE Y4acTHE€ B PEIICHUU MPAKTUYECKUX 33a7a4 COLMAIbHON HAMpaBICHHOCTH (B
paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPAKTHUYECKOMY H3YYCHHIO MPOQGECCUil pa3lIMyHOrO poja, B TOM YHUCJIEC HA OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUH 110 XHUMHUU;

YBaXKEHUSA K TPYIY, JTIOASIM TPYyJa U pe3ylibTaTaM TPYIOBOU e TEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHUIYAJIBHOW TPAeKTOPHH OO0pa3oBaHUs, OyayIIeH
npodeccud U peanu3ald COOCTBEHHBIX JKM3HCHHBIX IJIAHOB C YYETOM JMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMUHU, HHTEPECOB M MOTPEOHOCTEH 00111eCTBA;

6) 3K0J10rHYEeCKOr0 BOCTIUTAHUS:

9KOJIOTHYECKH 11€71€C000pa3HOro OTHOMICHUS K MPHUPOJIe KaK UCTOYHUKY CYIIECTBOBAHUS JKU3HU Ha
3emiie;

MOHUMAaHHUS I100AJBHOTO XapaKTepa 3KOJOTHYECKUX Mpo0sieM, BIUSHUS YKOHOMUYECKUX MPOIIECCOB
Ha COCTOSIHUE IPUPOJIHON U COLMAIBHOMN CPEIbL;

OCO3HAHMA HEOOXOAMMOCTH UCHOJIb30BaHUS JOCTHKEHMH XUMHUHU JUId PpEHICHHS BOIPOCOB
PaLMOHAIBLHOTO IPUPOIONIOJIB30BaHNUS;

AKTUBHOTO HEMPHATHS JACUCTBUIA, MPUHOCAIIUX BpPEI OKPYXAloUled NpUpOTHON cpene, yMEHUus
MPOTHO3MPOBATh HEOJATONMPHUATHBIE HSKOJIOTHUECKHUE TIOCICICTBUS MPEANPUHUMACMBIX JICUCTBHIA W
peloTBpalIaTh UX;

HaJIMYUS Pa3BUTOrO IKOJIOTMYECKOTO MBILIUIEHHUS, SKOJIOTMUECKON KYJIbTYphI, OIbITa A€ATEIbHOCTU
9KOJIOTHYECKOM  HAINpaBICHHOCTH, YMEHHS  pPYKOBOJCTBOBaTbCS HMMHU B  [IO3HABATEIbHOM,
KOMMYHHUKATHUBHOW U COIUAIIBHOMN MIPAKTUKE, CIOCOOHOCTH U YMEHHS aKTUBHO TIPOTHUBOCTOSITH UACOJIOTUI
xeMopoouwu;

7) 1eHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HayKd U OOIIECTBEHHOMN
MIPAKTHKHY;

MOHMMAaHUA CHCIU(PUKU XUMHH KaK HayKH, OCO3HAHUS €€ poiu B (JOPMUPOBAHUU PAIOHATHHOTO
HAyYHOTO MBILIUIEHHUS, CO3/IaHUU LIEJOCTHOTO MPEJCTaBICHHUS 00 OKPYXKAIOLIEM MHpPE KaK O €IUHCTBE
NPUPOJIbI M YeIOBEKa, B MO3HAHWU MPHUPOJIHBIX 3aKOHOMEPHOCTEH WM pEHIeHHH MPOoOJIeM COXpaHEHUS
IPUPOJIHOTO PaBHOBECHS;

yOeXKAEHHOCTH B OCOOOH 3HAUMMOCTH XUMHUHU JUISI COBPEMEHHOW IMBWIM3AIMH: B €8
T'YMaHUCTUYECKOW HANpaBICHHOCTU U Ba)KHOM POJIM B CO3JJaHUM HOBOW 0a3bl MaTepUalbHON KYJIbTYpPHI, B
pelIeHnH TIOOANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSL YENIOBEYECTBA — CHIPHEBOM, DHEPIETUUYECKOM,
MUIIEBOM U HKOJIOTMYECKOH 0e30MacHOCTH, B PAa3BUTHUH MEIMILIMHBI, 00ECIEUEeHNH YCIOBUM YCIIELIHOTO
TpyZAa U SKOJIOTHYECKH KOM(OPTHOI KU3HU KaKIOTO YiIeHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHON IPpaMOTHOCTU: MOHUMAHHUS CYIIHOCTH METOJIOB IO3HAHHUS, MCIIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJydaeMble 3HAHHS [JIS aHalu3a U OOBSCHEHHS
ABJICHUN OKPYXAlOLIero MUpa WU MNPOUCXOAAIUMX B HEM H3MEHEHUH, yMEHHUs JellaTh 0O0OCHOBaHHbIE
3aKJIIOYCHHUS HA OCHOBE HAy4YHBIX (PAKTOB U MMEIOMIMXCS JAHHBIX C LETbI0 TMOJYyYEHHUS TOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOJIb30BaTh XMMHUYECKUE 3HAHUS U pelIeHUs TpodlieM B
peaNbHbIX KU3HEHHBIX CUTYaIHsIX;

MHTEpeca K MO3HAHUIO, UCCIIEIOBATEIbCKOMN A TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHHIO M CaMOOOPa30BaHMIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUH 110 XUMUHU B COOTBETCTBUH C KUZHEHHBIMU MTOTPEOHOCTIMU;

WHTEpeca K OCOOCHHOCTSIM TPyJa B Pa3audHbIX chepax mpodhecCuOHATBLHOMN 1eITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertamnpenMeTHbIE PE3yJabTaThl OCBOCHMS NPOTPaMMBI 10 XMMHM Ha YPOBHE CPEIHEro OOIIero
00pa30BaHus BKIIIOYAIOT:



3HauUMMbIe AN (OPMHUPOBAHUS  MHUPOBO33PEHHSI  OOyUYaIONUXCS  MEXIUCIUIUIMHAPHBIC
(MeXIpenMeTHbIe) OOIleHayyHble TOHATHSA, OTPa)KalolIUe IEJOCTHOCTh HAyYHOW KapTHHBI MHpa H
CHCL[I/I(I)I/IKY MCTOAOB IIO3HAHHA, HCHOHLSyeMLIX B CCTCCTBCHHBIX HayKax (MaTCpI/IH, BCIICCTBO, 3H€pFI/I$I,
SIBJICHUEC, npouecc, cucreMma, Hay‘IHI)IfI q)aKT, HpI/IHHI/IH, THUITOTE3A, SaKOHOMepHOCTB, 3aKOH, TeOpI/ISI,
UCCIIeIOBaHNe, HAOIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT U JPYyTHUe);

YHHUBEpcajbHble YyueOHble JAeicTBHUs (TO3HaBaTelbHbIE, KOMMYHUKATHUBHBIE, DETYJISTUBHBIE),
oOecrnieunBatomue (GopMmupoBanue (YHKIMOHAIBHOW TI'PAMOTHOCTH M COLMAIBHOM KOMIIETECHIIMU
00ydJaromuxcs;

CIOCOOHOCTh O0YYAIOIIMXCSl UCTIONB30BaTh OCBOCHHBIE MEKIUCITUIUIMHAPHBIE, MUPOBO33PEHUECKHE
3HAHWS U YHUBEPCAJIbHbIC YUeOHbIC JCHCTBHUS B IIO3HABATEIILHOM U COIIMATBLHON MTPAKTHKE.

MertanpenMeTHbIle ~ pe3yAbTaThl  OTPAXKalOT  OBJIAJCHHE  YHUBEPCAJIBHBIMH  y4eOHBIMHU
M03HABATCIbHBIMH, KOMMYHHKATUBHBIMU U PETYISTHBHBIMA JICHCTBUSIMH.

Ilo3HaBaTe/IbHbIEe yHUBEpPCAJbHBbIE YUeOHbIE JeiicCTBUS

1) 6a3oBbIe JIOTHYECKHUE JIeliCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBAThH M aKTYaJIU3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeeNATh LeNu NeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH UX JOCTUKEHHS, COOTHOCHUTH
pE3YNbTaThl AEATEIBHOCTH C MIOCTABICHHBIMU LIEJISIMHU;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHUU MPHUEMBI JOTMYECKOrO MBIIUICHUS: BBIIEIATh XapaKTepHbIE
MPU3HAKU TOHATUA M YCTaHABIMBAaTh MX B3aUMOCBA3b, HUCIIOJIB30BAaTh COOTBETCTBYIOIIME MOHITHS IS
00BsICHEHUS OTAENbHBIX (DAKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPUHU I KIIaCCU(DUKAIIMY BEIIECTB M XUMHUYECKUX PEAKIIHiA;

yCTaHABIUBATh IPUYMHHO-CIICJICTBEHHBIE CBSA3U MEXKIY N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXACHHUS (MHIYKTUBHbBIC, NEAyKTHBHBIE, IO AaHAJIOTHUH), BBISBIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B pacCMaTpUBAEMbIX SIBJICHUSX, (OPMYIHpOBaTh BBIBOABI U
3aKJIIOYEHUS,

IPUMEHSATh B IpOIIECCE MO3HAHUS HCIOJIb3yeMble B XMUMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJEINH,
peoOpa3oBhIBATh MOJENBHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMMBOJ) JJIEMEHTa, XUMHUYEeCKas
dbopMyna, ypaBHEHHE XMMHUECKON peaKIMK — MPU pelIeHUH Y4eOHBIX MO3HABATENbHBIX M MPAKTUYECKUX
3a7a4, NPUMEHATh HAa3BAHHBbIC MOJENIbHbIE MPEJICTABICHUS ISl BBISIBICHHUS XapaKTEPHBIX IMPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMHUUECKHUX PEaKIIHi.

2) 0a3o0BbIE HCCIeN0BaATEbCKUE e CTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOTO MO3HAHMSI BEILIECTB U XUMUYECKUX PEaKIHil;

dbopMynupoBaTh LEIN W 3a7a4d WCCIIECNOBAHUS, HCIOIH30BaTh MOCTABICHHBIE U CAMOCTOSTEIBHO
c(OopMyITHpPOBAHHbIE BOIMPOCHI B KAauecTBE HMHCTPYMEHTA IO3HAHHUS W OCHOBBI g (HOPMUPOBAHMS
TUTIOTE3bI O MPOBEPKE MPABUIBHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

BJIa/I€Th HaBbIKAMU CaMOCTOSTEIBHOIO IJIAHUPOBAHUS U MIPOBEACHUS YIEHHUECKUX SKCIIEPHUMEHTOB,
COBEpPILIEHCTBOBAaTh yMEHHUs HAOJIOAAaTh 3a XOJOM IIPOLECcCca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3ynbTaT, (GOopMyIupoBaTh OO0OOIIEHHWS U BBIBOABI OTHOCHUTENIBHO JOCTOBEPHOCTH PpE3YJIbTAaTOB
UCCIIEIOBAHMS, COCTaBJIATH OOOCHOBAHHBINA OTYET O MPOAETaHHOM padoTe;

npUOOpeTaTh OMBIT YYEHHUYECKON HCCIIEOBATEIbCKON M MPOEKTHOM NEATEIBHOCTH, IMPOSBIATH
CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEJIbHOMY IIOMCKY METOJOB pEIICHHUs NPaKTHUECKUX 3ajad,
MPUMEHEHHUIO Pa3JIMYHbIX METOOB MTO3HAHUSI.

3) pa6ora ¢ nngopmanueii:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX WHGOpMalWK (HAY4YHO-TIONMYNsApHAs JIUTEpaTypa
XUMHUYECKOI'0 COJIepKaHMs, CIIpaBOYHbIE MOCOOUs, pecypchl MHTepHeTa), aHAIM3UPOBaTh MH(DOpPMAIIIO
pa3IMYHBIX BHJIOB W (OpM TPENCTaBICHHUs, KpPUTHYECKH OICHHBAaTh €€ JOCTOBEPHOCTh U
HENIPOTHUBOPEUUBOCTB;

dbopMynupoBaTh 3aMpochl U MPUMEHATh Pa3IMYHbIE METOJbI IPU MOUCKE U 0TOOpe MH(OpPMAINH,
HEO0OXOIUMOM ISl BHITOJHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOTO THUIIA;



npruoOpeTaTh OIBIT UCIOIB30BAHUS HHPOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUN U PA3INYHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOATEJILHO BBHIOMPATh ONTUMAIBHYIO (OpPMY MpeacTaBiIeHuss HHPOpMaLuu (CXeMbl, TpadukH,
JuarpaMMbl, TaOJUIbl, PUCYHKH U IpYTHE);

UCITOJIb30BaTh HAayYHBIH S3bIK B KauyecTBE CpeJCTBa NMpH paboTe C XUMHUYECKOW HH(pOpMaluei:
OPUMEHATh MEXIpEeAMETHble ((pU3NYecKue W MaTeMaTU4eCKue) 3HAKM UM CUMBOJIBI, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAIHOCTH.

KOMMyHI/IKaTI/IBHbIe YHUBEPCAJIIbHBIEC y'leﬁﬂble JeidcTBHUA:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYk/1aeMOil TeMBI B X0J1€ JUAJIOTa /U JUCKYCCHH,
BBICKA3bIBaTh UICH, POPMYIUPOBATH CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIMIOTHEHUS MPEJI0KEHHON
3a/1a4H;

BBICTYIIATb C IPE3CHTALMEN pPE3yJbTaTOB  II03HABATEIBHOW  JESATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITEJIbHO MM COBMECTHO CO CBEPCTHHKAMHU IPH BBIMOJHCHUH XHMHYECKOTO SKCIIEPUMEHTA,
NPaKTUYECKON pabOThI 1O UCCIICIOBAHUIO CBOMCTB M3Y4YaEeMbIX BEIICCTB, pean3allid YY4eOHOTO MPOEKTa,
U GopMyJIHPOBATh BBIBOJIBI IO PE3YJIbTATaM IMPOBEACHHBIX UCCIICIOBAHHI MYyTEM COTJIACOBAHMUS TTO3UIIMI B
X0J1e 00CYXKACHHSI 1 0OMEHAa MHEHUSIMHU.

PeryasiTuBHbIe yHHBepcaJbHble y4eOHbIe AelicCTBUS:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYLIECTBIISTH CBOIO IMO3HABATEIbHYIO JCSTEIbHOCTD, OMpPEaesis
e€ 1eNU U 3aJ]a4M, KOHTPOJIMPOBATh U 110 MEPE HEOOXOIMMOCTH KOPPEKTUPOBATH NIPEAJIAraeMblil AJITOPUTM
JEUCTBUI MPHU BBIOJHEHUM Y4YEOHBIX M HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Hambosee 3(PPeKTUBHBIMN
croco0 UX petIeHus ¢ y4€TOM MOIy4YeHHUSI HOBBIX 3HAHUN O BEIIECTBAX U XUMHUUECKUX PEAKIIHIX;

OCYIIECTBIATH CAMOKOHTPOJb JEATEIBHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOCHHSI MPOTpaMMBbl 110 XMMHMM Ha YriyOJEHHOM YPOBHE HAa YPOBHE
cpenHero oOuiero oOpa3oBaHUs BKJIIOYAIOT crienn(puieckue s ydeOHOro mpeamera «XuMus» HaydHble
3HAHMSI, YMEHHSI U CIIOCOOBI IEHCTBUHM MO OCBOCHUIO, HHTEPIIPETAIMM U MIPEOOPA30BAHUIO 3HAHUM, BHUJIbI
JeSITEbHOCTH 1O MOJIYYEHHIO HOBOT'O 3HAHUS M NPUMEHEHUIO 3HAHUM B Pa3lUYHbIX YUeOHBIX CHUTYalUsX,
a TaKKe B PEaIbHBIX KU3HEHHBIX CUTYALUAX, CBA3aHHBIX C XUMHEW. B mporpamme 1o Xumuu npeamMeTHbIe
pe3yNbTaThl IPEACTABIICHBI 10 TOJAM U3Y4YCHUS.

10 KJIACC

[IpenmeTHbBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD OTPaXkKaroT:

c(hopMUPOBAHHOCTh TMPEJCTABICHUN: O MECT€ W 3HAYE€HWHW OPraHWYECKOW XHWMHUHU B CHUCTEME
€CTECTBEHHBIX HaYK U €€ poJId B 0O0ECIIEYeHNH YCTOMYMBOTO PA3BUTHS YEJIOBEUECTBA B PEIICHUHU MPOOIEeM
SKOJIOTUYECKOM, SHEPreTUUECKOM M THUIIEBOM O€30MacHOCTH, B Pa3BUTUHU MEAMIIMHBI, CO3IaHUH HOBBIX
MaTepHUaIoB, HOBBIX HCTOYHHUKOB JHEPrHMM, B OOECIEUYEHUH PAIMOHATBLHOTO MPHPOAONOIB30BaHUS, B
(GbopMHUPOBaHUM MHPOBO33PECHHS M OOIIEH KYJIbTYpPhI YEIOBEKa, a TAKXKE AKOJOTUYECKU OOOCHOBAHHOTO
OTHOILIEHUS K CBOEMY 3/I0POBbIO U IIPUPOJHOM CPELE;

BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHMI, KOTOpas BKJIOYAET: OCHOBOIOJATAIOIINE TMOHITUS —
XUMHUYECKHI DJIEMEHT, aTOM, SIpPO M JJIGKTPOHHas 000iovka atoma, S-, P-, d-aTomMHBIE OpOUTAIH,



OCHOBHOE W BO30YXIEHHOE COCTOSHHUS aroma, THOpUIM3alys aTOMHBIX OpOWTasneil, MOH, MOJEKya,
BaJICHTHOCTb, AJIEKTPOOTPHUILIATEILHOCTD, CTEIIEHb OKHCIIEHUS, XUMHUECKas CBA3b, MOJIb, MOJIIpHAs Macca,
MOJIIPHBIA 00BEM, YIICpOAHBIN CKeleT, (PyHKIMOHAIbHAS TPYIMa, PaauKall, CTPYKTYpHBbIE (OPMYIIBI
(pa3BEépHyTble, COKpalI€HHbIE, CKEJETHbIE), H30MEpUsl  CTPYKTypHas U  I[POCTPAHCTBEHHAs
(reomeTpuUecKasi, ONTHYECKAs ), ©30MEPBI, TOMOJOTHYECKHUH PsiJi, TOMOJIOTH, YTIEBOIOPOAbI, KUCIOPOA- U
a30TCOJIEpKaIlli€  OpPraHUYEeCKUEe  COEIMHEHHUs, MOHOMEp, TOJUMep, CTPYKTypHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHNUS; TEOPUH, 3aKOHBI (epuoandeckuil 3akoH . 1. Menaeneesa, Teopus
CTPOEHHUS OpraHuveckux BemecTB A. M. byTiepoBa, 3aKOH COXpaHEHUS MacChl BEHIECTB, 3aKOH
COXpaHEHHUs U TPEBpAIICHUS SHEPIHUH MPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTHU, CUMBOJIMYECKHUI
A3BIK XUMUH, MUPOBO33PEHUYECKUE 3HAHUS, JIeKal[ie B OCHOBE MOHUMAaHUS MPUYUHHOCTU U CUCTEMHOCTH
XUMUYECKHUX SIBJICHUH; MPEACTaBICHUS O MEXaHM3MaX XHMHUYECKUX pPEaKIUH, TePMOJMHAMHUYECKUX U
KMUHETUYECKUX 3aKOHOMEPHOCTSAX HUX MPOTEKAHHS, O B3aMMHOM BIUSHUU aTOMOB W TPYIHI aTOMOB B
MoJIeKyJdaxX (MHAYKTUBHBIA M Me30MepHbId 3¢dekTs, opueHTantel | u |l poxma); dakronorumueckue
CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJIYUEHUH U OE30MMaCHOM HCIIOJIb30BAHUU BaKHEUIINX OPTaHUYECKUX
BEIIECTB B OBITY M MPAKTUYCCKOW JEATENHLHOCTH YENIOBEKa, OOIIMX HAYYHBIX MPUHIMIIAX XUMHYECKOTO
MPOM3BOJICTBA (HA MPUMEpe MPOU3BOACTBA METAHOIIa, TIEpepadOTKU HEPTH);

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBISATh XapaKTEPHBIC TMPU3HAKM TMOHITHHA, YCTaHABIUBATH WX
B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSTHUS MPU OMHUCAHHHM COCTaBa, CTPOCHHUS U CBOICTB
OPraHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTH YMEHUI:

UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJMKY /IS COCTaBIICHHS MOJEKYISPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKETIETHBIX) (DOPMYII OpraHNYECKHX BEIIECTB;

COCTaBJISITh YpPaBHEHUS XUMHUYECKHUX PEaKIMl U PACKPBIBATh HX CYIIHOCTb: OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEAKIINI MOCPEACTBOM COCTABJICHHS AJICKTPOHHOTO OanaHca 3TUX peaklui, peakiuit
MOHHOTO OOMEHA IMyTEM COCTABJICHHSI X MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3TOTABIMBATh MOJENINU MOJEKYd OPraHMYEeCKHX BEIIEeCTB IJS WJUTIOCTPAIMM UX XUMHUYECKOTO U
IPOCTPAHCTBEHHOTO CTPOEHMS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIMBATh MPUHAICKHOCTh U3YUYEHHBIX OPTaHUYECKUX BEIIECTB
M0 WX COCTaBy M CTPOCHHIO K OMNpPENEIEHHOMY KJIAcCy/TpyNIe COSAMHEHHWH, JaBaTh MM Ha3BaHHS IO
cuctematnueckoir HomeHknatype (IUPAC) w mnpuBoauTh TpuUBHANbHBIE HA3BaHUS IS OTAEIbHBIX
IpEJICTaBUTENIEH OpPraHMYECKUX BEIIECTB (3TUJIEH, alleTUIIEH, TOIYOJI, TJIUIEPUH, 3TUICHTIUKOIb, (EHOII,
dbopManbaerua, aneTanbAeru, areToH, MYypaBbHHAs KHUCJIOTa, YKCYCHAas KHCIOTa, CTeapuHOBas,
0JIEMHOBAs!, TAJIbMUTUHOBASI KUCJIOTHI, IIMLIMH, aTJaHUH, MaJbTo3a, PpyKTO3a, AHUIIUH, TUBUHUJI, U30TPEH,
XJIOPOTIPEH, CTUPOJ U APYTHe);

c(hOopMUPOBAHHOCTh YMEHUS OMPECTATh BUJ XHMHUYECKOW CBA3M B OPraHMYECKUX COCTMHEHUSIX
(koBaJleHTHas! M MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPOJIHAS CBSI3b);

c(hopMUPOBAHHOCTh YMEHHS MPUMEHATH TMOJIOKEHUSI TEOPUU CTPOCHHS OPTaHMUYECKHX BEIICCTB A.
M. BytnepoBa ains 00bsCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHMH XapaKTepu30BaThb COCTaB, CTpOeHUE, (U3MUECKHEe M XHMHUYECKUE
CBOMCTBAa THUIIUYHBIX MPEACTABUTEIEH pa3IMUHBIX KJIACCOB OPraHMYECKUX BEILECTB: AaJIKAHOB,
[UKJIOAJIKaHOB, aJKEHOB, aJIKaJHEHOB, AJIKUHOB, apOMAaTHYECKUX YIJIEBOJIOPOAOB, CIHUPTOB, aJIbJETH/IOB,
KETOHOB, KapOOHOBBIX KHCIIOT, MPOCTBIX M CIOXHBIX 3(HUPOB, KUPOB, HAUTPOCOSAMHECHHA M AMHHOB,
aAMUHOKHCIIOT, OEJIKOB, YIJIeBOJOB (MOHO-, JU- U MOJUCaXapua0B), WITIOCTPUPOBATh TEHETUYECKYIO CBA3h
MEXIy HUMU YPAaBHEHUSIMH COOTBETCTBYIOLIMX XMMHUYECKHX PEaKLMUi C UCIOJIb30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMHUPOBAHHOCTh YMEHHS TMOATBEPXKAATh HA KOHKPETHBIX IpPUMEpax XapakTep 3aBUCUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPraHUYECKUX COSAMHEHHUN OT KPAaTHOCTH U THIIA KOBaJIEHTHOU CBsI3U (G- U T-
CBSI31), B3AMMHOTO BJIMSIHUSI @aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEepPH30BaTb HCTOYHUKU YIJIIEBOJOPOAHOIO ChIpbs (HE(TH,
OPUPOAHBIA Ta3, Yroyib), CHOCOOBI €ro MepepadOTKH W MPAKTUYECKOe MPHUMEHEHHE IPOIYKTOB
nepepadboTKH;



c(OPMHUPOBAHHOCTh BIIAJICHUS CUCTEMOM 3HAHMM O €CTECTBEHHO-HAYYHBIX METOJaxX IO3HAHHS —
HaAOJIIO/IEHUU, W3MEPEHUHU, MOJAEIMPOBAHUHU, DKCIEPUMEHTE (pEaJlbHOM M MBICIEHHOM) U YMEHHS
IIPUMEHSATDH OTU 3HAHMS,;

c(OpMHUPOBAHHOCTh YMEHHUS NPHUMEHSTh OCHOBHBIE OIEpaIlMM MBICIUTEIBHON JEATEIbHOCTH —
aHaJlu3 U CUHTE3, CpaBHEHHE, 0000IIeHIe, CUCTEMAaTH3aIINIO, BbISIBIEHUE IPUUMHHO-CIIEACTBEHHBIX CBSA3CH
— JUISl U3yYEHUs CBOWCTB BEIIECTB M XUMHUUYECKUX PEaKIUM;

c(OPMHUPOBAHHOCTh YMEHHIA: BBIABISATH B3aMMOCBS3b XHMHUYECKUMX 3HAHUM C MOHATUSAMHU U
NPEJCTABICHUAMHU JPYTrUX €CTECTBEHHO-HAy4YHBIX IPEIMETOB JUIsl Oosiee OCO3HAHHOTO IOHUMAHHUs
CYIIHOCTH MAaTEPHUAIBHOIO €IUHCTBA MHUPA, UCIIOJIB30BAaTh CUCTEMHBIC 3HAHUSA 10 OPraHUYECKOW XMUMHUHU
11 OOBSICHEHUS M IPOTHO3UPOBAHMS SBJICHUIN, UMEIOLINX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOIUTH Pacu€Thl MO XUMHUYECKUM (GOpMYylIaM U YpaBHEHHSIM
XMMHUYECKMX pEaKLUH C MCIOJIb30BaHMEM (U3MYECKMX BEJIMYMH (Macca, 00BEM Tra30B, KOJIUYECTBO
BELIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C KOJIMYECTBEHHOW CTOPOHBI: PAcu€Thl IO HAXOXICHUIO
XMUMHUYECKON (hOpMYJIbl BEIIECTBA MO M3BECTHBIM MACCOBBIM JIOJIIM XMMHYECKHX 3JIEMEHTOB, MPOIYKTaM
CropaHusi, IJIOTHOCTH ra3000pa3HbIX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUIl: MPOTHO3MPOBATh, AHAIM3MPOBATH U OLEHMBATh C TMO3ULUHI
HKOJIOTMYECKON O€30IacHOCTH IOCJIEACTBHUSI OBITOBOM M IPOU3BOJCTBEHHOW MAESITENIBHOCTH YEJIOBEKA,
CBSI3aHHOW € mNepepadOTKOM BELIECTB, WCIOJIb30BATH IOJYYCHHbIE 3HAHMUSA Ul MPHUHATUS TI'PaMOTHBIX
peleHuit mpobieM B CUTYaIHsIX, CBSI3aHHBIX C XUMHEIH;

c(OPMHPOBAHHOCTh ~YMEHMH: CAMOCTOSITENIbHO IUIAHUPOBATh M HPOBOJUTH  XUMHUUYECKUH
OKCIEPUMEHT (TIOJYy4eHHE W M3YyYEHUE CBOWCTB OpPraHUMYECKHX BEILECTB, KAYECTBEHHbIE pEaKLUU
YIJIEBOLOPOAOB PA3JIMYHBIX KJIACCOB M KHUCJIOPOACOIEPKAIIMX OpPraHMYEeCKUX BEILECTB, PEIICHHE
AKCIIEPUMEHTAJbHBIX 3a7a4 [0 pPAclO3HABAHHWIO OPTaHWYECKUX BEIIECTB) C COOJIOAEHUEM IIPaBUI
Oe3omacHOro oOpallleHus ¢ BeIleCTBaMU M J1a0OpaTOpHbIM 00OpyHOBaHUEM, (OPMYIMPOBATH LETb
WCCIIC/IOBAHMS, TIPEJACTABIATh B Pa3IUYHOM (OpPME pe3ylbTaThl SKCIEPUMEHTa, aHATU3UPOBATh U
OLICHUBATbH UX JOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTH YMEHHIA:

co0mr01aTh MpaBUila HKOJIOTHUECKHU 11eN1eco00pa3HOro NOBEACHUS B OBITY U TPYAOBOM J1€ATEIbHOCTH
B LIEJISIX COXPAHEHUs CBOErO 3J0pPOBbS, OKPYKAIOIIEH MPUPOIHON CpPeabl U JOCTHKEHUS €€ YCTOMYHUBOIO
pa3BUTHS;

OCO3HABaTh OINIACHOCTb TOKCHUYECKOTO JEHCTBHS HA JKUBBIE OpPraHU3Mbl  ONPEIEIEHHBIX
OpraHMYECKHX BEIIECTB, IOHUMasl cMbIci nokazaTess [1K;

aHAJIM3UPOBATH 11€JIECO00PA3HOCTh MPUMEHEHHSI OpPraHMYECKHX BEIIECTB B IMPOMBILIUIEHHOCTH U B
OBITY C TOYKHU 3PEHUS COOTHOILIEHHSI PUCK-TI0JIB3a;

c(hopMUPOBAHHOCTh YMEHHUM: OCYIICCTBIIATH I€JCHANIPABICHHBIA MOMCK XUMHUYECKOW MH(POpPMAINH
B Pa3JIMYHBIX MCTOYHMKAX (Hay4yHas M yd4eOHO-HaydHas JUTepaTypa, CpeicTBa MAacCOBOW MH(OpMAIUH,
WnTepHer u apyrue), KpUTUYECKH aHAJIU3UPOBATh XMMHMUYECKYH0 HH(pOpMaiuio, nepepadarbiBaTh €€ U
UCIIOJIb30BaTh B COOTBETCTBUU C MTOCTABJICHHON yueOHOI 3a1auei.

11 KJIIACC

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS Kypca «O01as 1 HeoOpraHuieckass XUMUs OTPasKaroT:

c(OPMHUPOBAHHOCTb IIPE/CTABICHUI: O MaTepHaIbHOM E€AMHCTBE MHUPA, 3aKOHOMEPHOCTAX U
II03HABAEMOCTH SIBJICHUH IIPUPOABI, O MECTE€ U 3HAYCHUM XMMUU B CUCTEME €CTECTBEHHBIX HAYK U €€ PO
B 00EClEeYeHUH YCTOHYMBOIO PAa3BUTHs, B PEIICHUU IPOOJIEM SKOJIOTMYECKOH, SHEPreTH4ecKod Hu
NUIIEBONW 0€30MacHOCTH, B PAa3BUTUM MEIWIUHBI, CO3[JaHMM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB
SHEpPruM, B OOECNEYEHUU PALMOHAIBHOIO IMPHUPOIOIOIL30BaHUSA, B (POPMHUPOBAHUU MHMPOBO33PEHUS U
o01miel KyJlbTyphbl YEIOBEKa, a TAKXKe HKOJOTHUECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOTHON CpeJie;

BIIAQJICHUE CHCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKJIKYACT: OCHOBOIIOJIATrAarOLIUE IIOHATUA —
XUMHYECKUH JJIEMEHT, aToM, SJpO aToMa, W30TOIbI, IEKTPOHHAs 000J0YKa aroma, S-, pP-, d-aTOMHBIC
opOuTanyu, OCHOBHOE M BO30YKAEHHOE COCTOSHUS aToMa, TMOpHIM3aIUs aTOMHBIX OpOWTanel, HOH,
MOJIEKYJIa, BaJCHTHOCTb, OJJEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCIICHUS, XHMHYECKas CBA3b



(KoBaJIeHTHasi, MOHHAs, METAJNTMYECKasi, BOJOPOAHAsS), KPUCTAJUINYECKas pelIETKa, XUMUYeCKas peaKius,
pacTBOp, DJIEKTPOJUTHI, HEAJIEKTPOJUTHI, AJIEKTPOJUTHYECKass AMCCOIMAIMsI, CTENeHb JUCCOLMALNY,
BOJIOPOJIHBIA TOKa3aTelb, OKUCIIUTENb, BOCCTAHOBUTEINb, TEIJIOBOM 3(P(EeKT XMMHUUECKOH peakiuH,
CKOPOCTh XUMUYECKOM peaklny, XMMUYECKOe PAaBHOBECHE; TEOPUHU U 3aKOHBI (TEOPHUS dJIEKTPOIUTUYECKOMN
aucconyanuu, nepuogudeckuil 3akoH [[.J. MenneneeBa, 3aKOH COXpPAaHEHHsS MacChl BEILECTB, 3aKOH
COXpaHEHMs U MPEBPALICHUS SHEPrUH MPU XUMUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa BEILECTB,
3aKOH JICHCTBYIOIHUX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH A3bIK XUMUH, MUPOBO33PEHUYECKNE 3HAHUS,
JeKalUMe B OCHOBE IOHMMAaHWs NPUYUHHOCTU M CUCTEMHOCTHM XUMHUYECKHX SIBJICHHN; COBPEMEHHBIC
IPEJICTABICHHS O CTPOEHUU BELIECTBA HA ATOMHOM, HOHHO-MOJIEKYJISIPHOM U HaJMOJIEKYJISIPHOM YPOBHSX;
IOPEICTaBICHUA O MEXaHM3Max XHMHUYECKHUX pEakUud, TEPMOJMHAMUYECKHX M KHHETHYECKHX
3aKOHOMEPHOCTSAX HX MPOTEKAaHUS, O XMMHUYECKOM pPAaBHOBECHH, PAacCTBOPAax M IUCHEPCHBIX CUCTEMAX;
(akTOJIOrMUECKUE CBEIAEHHMA O CBOWCTBAX, COCTaBe, IOJY4Y€HHHM U O€30IaCHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTaHUYECKHUX BEIIECTB B OBITY M MPAKTUYECKON JESTEILHOCTH YelIoBEeKa, OOIINX HAYUIHBIX
IIPUHINANIAX XUMUYECKOTO ITPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHMU: BBIABIATH XapaKTEpHbIe NPU3HAKU TOHATUH, YCTaHABIMBATH HX
B3aMMOCBSA3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NPH ONMCAHWU HEOPTraHMYECKHUX BELIECTB U HUX
IIPEBPALCHU;

c(OPMHUPOBAHHOCTh YMEHHUS HCMOJb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY Ui COCTaBIEHHS (OpMyI
BEIIECTB M YPAaBHEHUH XMMUYECKHUX peakuui, cucremarndeckyto HomeHkiarypy (IUPAC) u TpuBnanbHbie
Ha3BaHUA OTACIbHBIX BEILECTB;

c(OPMHUPOBAHHOCTb YMEHHS OIPENENIATh BAJCHTHOCTb M CTENEHb OKUCICHUS XHUMHYECKUX
3JIEMEHTOB B COCIMHEHMAX, BUJl XMMUYECKOM CBSI3U (KOBaJICHTHAs, HOHHAsI, METaJUIMYeCKasi, BOAOPOAHAs),
THUII KPUCTAJUIMYECKON PEIETKA KOHKPETHOIO BEILIECTBA;

c(OPMHUPOBAHHOCTb YMEHHUSI OOBACHATh 3aBUCUMOCTh CBOWCTB BEIIECTB OT BH/1a XUMHUYECKON CBSI3U
U THUNA KPUCTAJNIMYECKOW pEIETKH, OOMEHHBIM M JOHOPHO-AaKUENTOPHBIM MEXaHM3Mbl 00pa30BaHUs
KOBAJICHTHOM CBSI3H;

c(OPMHUPOBAHHOCTh YMEHHH: KIacCH(PUIMPOBATh: HEOPraHWMYECKHE BEIIECTBA IO WX COCTaBY,
XMMHUYECKHE PEaKMU MO pa3IMYHbIM MpU3HAKaM (YUCIy U COCTaBY PEarupyloOIIUX BEIIECTB, TEIIOBOMY
3 eKTy peakuy, N3MEHEHHUIO CTETIEHEH OKHUCICHUS 3JIEMEHTOB, 0OpaTUMOCTH, YYaCTHIO KaTalu3aTopa u
JPyTHUe); CaMOCTOSATENIbHO BBIOMPATh OCHOBAHMS M KPUTEPUH JJIs KIaCCU(PUKAIIMKM U3y4aeMbIX BEIIECTB U
XUMHYECKHUX PEaKIU;

c(OpMHPOBAHHOCTh YMEHHsI PAacKpbIBaTh CMBICI Hepuojauueckoro 3akona J[. M. MengeneeBa u
J€EMOHCTPUPOBATH €T0 CUCTEMATU3HUPYIOLIYI0, 00ObSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIIUY;

c(OPMHUPOBAHHOCTh YMEHHMM: XapaKTepu3oBaTh JJIEKTPOHHOE CTPOCHHWE AaTOMOB M HOHOB
XUMUYECKHX JJIEMEHTOB IepBOro—4yerBéproro mnepuonos llepmoamueckoit cucremsl .M. Menneneena,
UCTIONB3Ysl TIOHSTHUSl «IHEPreTHYECKUE YPOBHW», «IHEPreTUYECKUE MOJYPOBHM», «S-, P-, d-aTOMHBIE
opOUTAINY», KOCHOBHOE U BO30YKAEHHOE YDHEPIe€TUUECKUE COCTOSIHUS aTOMay; 00BACHATh 3aKOHOMEPHOCTHU
M3MEHEHHUS] CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX COEJUHEHMH 10 nepuonaM u rpymnmnam Ilepuonngeckoit
cuctemsl [I. 1. MenzeneeBa, BaJCHTHBIE BO3MOKHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHHSA HX
DIIEKTPOHHBIX 000T0YECK;

c(hopMUPOBAaHHOCTh YMEHHUI: XapaKTepHU30BaTh (OMUCHIBATH) O0IINEe XUMUYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, IOATBEPXKIAThb CYLIECTBOBAHME I'€HETHMUYECKON CBSI3U MEXAY HEOPraHMYECKUMU
BELICCTBAMMU C ITOMOIIBIO YPABHEHUHN COOTBETCTBYIOIUX XUMHUYECKHUX PEaKLIM;

c(OPMHUPOBAHHOCTh YMEHHS PACKpPbIBaTh CYLIHOCTh: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
IIOCPEJICTBOM COCTaBJIECHUsl 3JIEKTPOHHOrO OajaHca 3TUX peakLui; peakuuid HOHHOrO OOMEHa IyTEéM
COCTaBJICHUSA UX IOJHBIX M COKPAIIEHHBIX HOHHBIX YPAaBHEHWM; peakUUd TUIPOIU3a; pPEeaKLUi
KOMITJIEKCOOOpa3oBaHus (Ha IPUMEPE THAPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHMS ),

c(OPMHUPOBAHHOCTh YMEHHSI OOBACHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKUX PEAKIMU C
y4€TOM HX DHEPreTHMYECKHX XaPAaKTEPUCTHUK, XapaKTep W3MEHEHHsS CKOPOCTHM XMMUYECKOW peakluu B
3aBHCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapaKTep CMEUICHHS XHMHUYECKOTO PaBHOBECHS IOJ
BIIMSIHUEM BHEIIHKMX Bo3necTBuil (mpuunui Jle [llarense);



c(hOpMHUPOBAHHOCTh yMEHHUS XapaKTEpPHU30BaTh XUMHUYECKHE pPEaKIUHu, JeKaIllhue B OCHOBE
MPOMBIIIUICHHOTO TIOJYYCHHUSI CEPHOM KHCJIOTHI, aMMHUaka, OOIMHEe Hay4dHble TPUHIIUIBI XUMHYECKUX
MPOU3BOICTB; 11E1€CO00Pa3HOCTh MPUMEHEHUSI HEOPTaHNYECKHUX BEIIECTB B MIPOMBIIIIEHHOCTH U B OBITY C
TOYKH 3PEHUS COOTHOIIEHHUS PUCK-TIONH3a;

c(hOpMHUPOBAHHOCTH BJIAJICHUS CHCTEMOU 3HAHUI O METOJaX HAYYHOTO MO3HAHUS SBICHUN MPUPOJIBI
— Ha0II0ZIeHNE, U3MEPEHHE, MOCITUPOBAHNE, DKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN), UCTIOJIB3YEMBIX B
€CTECTBEHHBIX HAayKax, YMEHHUS MPUMEHSATh 3TU 3HAHUS [IPU SKCIEPUMEHTATBLHOM HCCIIEI0OBAHUM BEILIECTB
U JUisi OOBSCHEHUS XUMHUYECKHUX SIBICHHUH, UMEIOIIUX MECTO B NMPUPOJAE, NPAKTHUECKON NeATeIbHOCTH
YeJIOBEKa U B IMTOBCEHEBHOM KU3HU;

c(hOpMHUPOBAHHOCTh yMEHHUS BBISABISATH B3aUMOCBSI3b XHUMHUYECKHX 3HAHMA C TOHATHSAMU U
NpEACTaBICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Jig 0o0Jiee OCO3HAHHOTO TMOHUMAaHUS
MaTepuaIbHOrO €INHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHHS MPOBOJIUTH PACUYETHI: C MCIOIH30BAHUEM IOHSITHI «MaccoBasi OIS
BEIIECTBA B PACTBOPE» M «MOJISIPHASE KOHIIEHTPALIK»; MAacChl BEIIECTBA MU 00bEMA Tra3a 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAacce WIH O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TETUIOBOTO
s dexTa peaxiyu; 3HaYEHUS BOJOPOJHOTO TOKa3aTelsl PACTBOPOB KHUCIOT W IIEJIOYEeHl ¢ W3BECTHOM
CTETIEHBIO IHCCOIMAlUKN;, Macchl (00bEMa, KOJMYECTBA BEIECTBA) MPOIYKTAa PEAKIMH, €CIU OJHO W3
MCXOJIHBIX BELIECTB JAHO B BHJIE PACTBOpA C ONpPEACIEHHOW MAcCOBOM J0Jiel pacTBOPEHHOIO BEIECTBA
WIN 1aHO B U30BITKE (MMEET MPUMECH); TOIH BBIX0J1a TPOIYKTa PEaKINU; 00bEMHBIX OTHOIICHUH ra3oB;

c(hOpMUPOBAHHOCTh ~YMEHHI: CaMOCTOSITENIFHO IUJIAHUPOBaTh M MPOBOAWTH XMUMHUYECKUN
OKCIIEPUMEHT (TIPOBEJICHUE peakluii HWOHHOTO OOMEHa, TOATBEPKACHHE KAuyeCTBEHHOTO COCTaBa
HEOPraHUYECKUX BEUIECTB, ONPEIEICHUE CPEbl PACTBOPOB BEIIECTB ¢ MOMOLIBIO UHANKATOPOB, U3YYECHHE
BIIUSTHUS Pa3IMIHBIX (DAKTOPOB HA CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHUE dKCIIEPUMEHTAIBHBIX 33134
no Temam «MeTanbsl» U «HemeTanmsi») ¢ cobmoaeHreM npaBuil 6€30MacHOro oopalieHus ¢ BelleCTBAMU
U 1a00paTOpHEIM 00OpYyIOBaHUEM, (OPMYIUPOBATH IEIh HCCIICIOBAHMS, MPEACTABIATh B Pa3TUIHON
dbopMe pe3ynbTaThl SKCIIEPUMEHTA, aHATTM3UPOBATh U OLIEHUBATH UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMCHHMIA: COOJIOAATh TPAaBHWJA IIOJIB30BAHHUS XHMHYECKOH IOCYIOH U
7abopaTopHBIM 00OpYJAOBaHMEM, OOpAIlEHUS C BELIECTBAMH B COOTBETCTBHH C HWHCTPYKIHSIMH IO
BBITIOJIHEHUIO JTAOOPATOPHBIX XUMUYECKUX OMBITOB, SKOJIOTHUYECKH 1I€TIECO00Pa3HOT0 MOBEACHUS B OBITY U
TPYJOBOM AEATEIBHOCTH B LIEJIAX COXPAaHEHHsI CBOErO 3J0POBbS, OKPYKAIOMIEH MPUPOIHON Cpenbl U
JOCTI)KCHHSI €€ YCTOMYMBOTO pPa3BHUTHsI, OCO3HABAaTh OMACHOCTh TOKCHYECKOTO JCHCTBUSI Ha IKUBBHIC
OpraHU3Mbl ONPEIEIEHHBIX HEOPTaHUUECKHUX BELECTB, MOHUMAas cMbica nokazarens [TIK;

c(hopMUPOBAHHOCTh YMEHHUI: OCYIICCTBIIATH IEJICHANIPABICHHBIA MOMCK XUMHUYECKOW MH(POPMAIINH
B Pa3IMYHBIX UCTOYHWKAX (HaydHas U y4yeOHO-Hay4Hasl JUTepaTypa, CPEACTBa MacCOBOW WMH(pOpMAaIuHy,
WuTepHeT U npyrue), KpUTHYECKH aHAIM3UPOBATh XMUMHUYECKYI0 WH(pOpMaIiuio, nepepadbareiBath €€ u
UCIIONIb30BaTh B COOTBETCTBHH C TIOCTABIICHHOW yueOHOM 3a/1aueii.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

KoaunuecTBo yacoB

JIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeiioB u IpakTin | (uudposbie)
n/n TeM NPOrpaMMbl Bcero Koﬁﬂ P YyecKue oOpa3oBaTeJIbHbIE
paboTel padoThI pecypcel
Pa3znen 1. Teoperuyeckue 0CHOBbI OPraHUYECKONH XUMHH
[Ipenmet oprannueckon
11 XUMUHU. TE€OpHst CTPOCHHUS 8 1 https://resh.edu.ru/ https://chem-
' OpPraHUYeCKHX COCIUHCHHM ege.sdamgia.ru/teacher
A. M. bytiepoBa
Htoro no paznemny 8
Pazneua 2. YrieBoaopoabl
21 [IpenenbHbIC YTICBOIOPOIBI 5 1 https://resh.edu.ru/ https://chem-
' — QJIKaHbl, IAKJIOAIKAHBI ege.sdamgia.ru/teacher
99 [penenbHbIE YTICBOIOPOIBI 5 1 https://resh.edu.ru/ https://chem-
' — aJKaHbl, [IUKJIO0ATKAHbI ege.sdamgia.ru/teacher
HemnpenenbHbie https://resh.edu.ru/ https://chem-
2.3 YIJI€BOAOPOIBI: aJIKEHBI, 14 2 ege.sdamgia.ru/teacher
AJIKaUEHE], aJIKMHBI https://content.edsoo.ru/lab/subject/5/
24 ApomaTHyecKue 8 0 https://resh.edu.ru/ https://chem-
' YIJIEBOJIOPOBI (ApeHbI) ege.sdamagia.ru/teacher
95 gﬁiﬂﬁiﬁ;ﬁfzﬁfm 4 0 https://resh_.edu.ru/ https://chem-
' ege.sdamagia.ru/teacher
nepepadboTka
26 ["anoreHnpon3BoIHbBIC 4 1 0 https://resh.edu.ru/ https://chem-
' YIJIEBOAOPOIOB ege.sdamgia.ru/teacher
Hroro no pazueny 40

Paznen 3. Kuciaopoacoaepxamnue opranndeckue coeJuHeHust

https://resh.edu.ru/ https://chem-

31 Crmpter. Oeron 11 1 ege.sdamagia.ru/teacher
5;566‘;‘;11“1?‘;‘);25333“*‘6‘*“: https://resh.edu.ru/ https://chem-
3.2 AT ) 21 1 ege.sdamgia.ru/teacher
KapOoHoBbI€ KUCTOTHI. ) .
https://content.edsoo.ru/lab/subject/5/
Cnosxnble 2Gupsbl. Kups
33 VEnesost 9 1 https://resh_.edu.ru/ https://chem-
ege.sdamagia.ru/teacher
Hroro no pazneny 41
Paznen 4. A3orcoaepxaimye oprannyeckne coeTuHeHus
AMUHBL. AMUHOKHUCIIOTBHIL. https://resh.edu.ru/ https://chem-
4.1 12 1 2 .
Benku ege.sdamagia.ru/teacher
Hroro no pazneny 12
Pa3znen 5. BoicokoMosieKyJISIpHBbIE COeINHEHUS
BricokomorekynsipHbIe https://resh.edu.ru/ https://chem-
51 6 1 1 .
COEIUHEHUS ege.sdamgia.ru/teacher
Htoro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 107 5 9
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11 KJIACC

KoanuectBo yacos JIeKTPOHHbIE
e HaumenoBanmue (undpoBbIe)
w/n EMIIEHOB U TeM Beero KonrTposabnbie | IlpakTudeckue 06pa3oBATEIbHbIE
porpaMmal padoThI padoTbI pecypes
Pa3znea 1. TeopeTudeckue 0CHOBbI XUMHH
CrpoeHnue aToma.
[Tepuognueckui
3aKOH U
11 Ilepnonnueckas 9
cucreMa
XUMHUYECKUX
anemenToB /l. W.
Menneneena
Crtpoenue
BEILIECTBA.
1.2 Mmuoroobpasue 1 .
BEIIECTB
13 XuMH4yecKue 19 1 3
peakimn
Hroro no paszneny 39
Pa3nea 2. Heopranmueckasi xXumus
2.1 Hewmeranmsl 31 1 3
2.2 MerTanbsl 23 1 2
Hroro mo pazaeny 54
Paznen 3. Xumus u :Ku3Hb
Mertoabl
31 MMO3HAHUS B 9
XUMUU. XUMHUS U
KU3Hb
Wroro no pazaeny 9
OBIIEE
KOJIMYECTBO YACOB 102 4 8
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MOYPOYHOE IINIAHUPOBAHUE XUMUS
10 KJIACC (yrjy0JieHHbIii YPOBEHB)

Ne T Koax-so @ /JlaTa usydeHusi
n/n FMA YPORE 4acoB

Mo NAaHy | KOPPEKT

Hpez[MeT " 3HAYCHHC OpFaHquCKOﬁ XUMHHU, IPEACTABIICHUE O

. 1 2.09
MHOT000pa3uu OPraHNICCKUX COCTMHEHUN

DNEeKTPOHHOE CTPOEHHUE aToMa yriiepoja (OCHOBHOE U
BO30YXJIEHHOE COCTOSIHUS ). BaseHTHBIE BO3MOKHOCTH aTOMa
2 yriiepoaa. XUMHUYECKasl CBSI3b B OPraHUYECKUX COCAUHEHUSX. 1 3.09
MexaHn3MBbl 00pa30BaHUsI KOBAJIEHTHOMN CBSI3H, CIIOCOOBI
pas3pbiBa CBSI3EH.

3 BxoHasa KOHTponbHan paboTa. 1 5.09

4 Teopust ctpoeHus opraHndecknx coeqnHeHnid A.M. bytieposa 1 6.09
Byl nzoMepun: CTpyKTypHAsl, TPOCTPAHCTBEHHAS.

5 DneKTpOoHHBIE YPPEKTH B MOJIEKYJIaX OpPraHUYECKUX 1 9.09
COEIMHEHU N

6 [IpencraBieHue o KJIaCCH(PUKAIUU ¥ CUCTEMATHIECKast 1 10.09
nomenknarypa (IlUPAC) opraHndeckux BeIecTB '

7 Krnaccudukanus peakiuii B OpraHn4eckoi XUMHU 1 13.09
CucremaTtu3zanus 1 0000IICHIE 3HAHUI TI0 TEME 1 16.09

AJIKaHBI: TOMOJIOTUYECKHM psifl, oOmmas hopmya,
9 HOMEHKJIATypa U U30MEPUs, DJIEKTPOHHOE U MPOCTPAHCTBEHHOE 1 17.09
CTPOEHUE MOJIEKYJ

10 Ddusnueckiie 1 XUMHUYECKHAE CBOMCTBA AJIKAHOB 1 20.09

Haxoxnenue ankanos B npupojie. CriocoOs! MoTydeHus 1
MIPUMEHEHUE aJTKAHOB

11 1 23.09

[uxnoankansl: o0mas Gopmysia, HOMEHKIATypa U U30MEpHs,
12 0COOEHHOCTH CTPOCHHSI U XUMHUYECKHUX CBOMCTB, CIIOCOOBI 1 24.09
MOJTYYCHHS U IPUMEHEHHUE

Pemenne pacu€THBIX 33724 HA ONPEAETICHIE MOJICKYISIPHOM
(hopMyIIBI OPraHMYECKOTO BEIIECTBA IO MACCOBBIM JIOJISIM
ATOMOB 3JIEMEHTOB, BXOIAIIMX B €ro coctaB. CucTeEMaTH3aLMs U
0000111eH1Ee 3HAHUH 10 TEME

13 1 27.09

AJIKEHBI: TOMOJIOTHUECKUH psifI, oOmIast popmyna,
14 HOMEHKJIATypa, JIEKTPOHHOE U TPOCTPAHCTBEHHOE CTPOCHUE 1 30.09
MouieKysl. CTpyKTypHasi U LIUC-TPAHC-U30MEPHUs aJIKEHOB

®u3NYeCKUe U XMMUYECKHE CBOMCTBA alikeHOB. [IpaBuiio

15 1 1.10
MapkoBHHUKOBA

16 CriocoObI osTy4yeHHst 1 IPUMEHEHUE aJIKEHOB 1 4.10

17 IIpakTH4eckas p?ﬁO”l:'a Ne 1 mo Teme "Ilonydyenue sTuiieHa U 1 710
U3y4€HHE €ro CBOHWCTB

18 Pemenne pac4€THBIX 3a7a4 HA ONPEACIICHUE MOJIEKYIIIPHOMU 1 310
(bopMyIbl OPraHMYECKOro BELIecTBa

19 AnKaaueHsl: CONPSHKEHHBIE, N30IMPOBaHHbIE, 1 11.10
KyMyn#rpoBaHHbIe. OCOOEHHOCTH JIEKTPOHHOTO CTPOCHUS

20 XHUMUYECKUE CBOMCTBA CONPSKEHHBIX TUEHOB 1 14.10

21 CriocoOblI 1oJTy4eHuUsl ¥ IPUMEHEHUE aJIKaIuEHOB 1 15.10




AJNKUHBI: TOMOJIOTHUECKHH psif, oOmas dopmyina,

22 HOMEHKJIATypa, 3JIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOECHUE 1 18.10
MOJIEKYI, (hU3nuecKre CBONCTBA

23 XUMUYECKUE CBOWCTBA aJIKUHOB 1 21.10

24 KauecTBeHHbIe peakuu Ha TPOHHYIO CBSI3b 1 22.10

25 CriocoObl 10JIy4€HUsI U IPUMEHEHUE AJIKUHOB 1 25.10

26 Pemenne 3aau: pacy€Thl MO ypaBHEHUIO XUMHUECKON peaKInu 1 5.11

27 CucreMaruzanys U 0000IeHNE 3HAHUI IO TEME 1 8.11
ApEeHBI: TOMOJIOTUYECKUH psll, 001as Gopmyna, HOMEHKIATYpa.

28 DNEKTPOHHOE U POCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ O€H3011a 1 11.11
U TOJyoJia, NX (hu3nuecKue CBONCTBA

29 XUMUYECKHE CBOWCTBA aPEHOB: PEaKIMK 3aMEeIleHHUs 1 12.11

30 XUMHUYECKHE CBOMCTBA apEHOB: PEAKINH MPUCOCTUHEHUS, 1 15.11
OKHCJIEHHE TOMOJIOTOB O€H30J1a

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB CTUPOJIA 1 18.11

32 Pemenue pacu€THbIx 3a/1a4 Ha ONPEAEIECHUE MOJIEKYISIPHOM 1 19.11
(hOpMyITbI OPraHUYECKOTO BEIIECTBA

33 CriocoOblI MoJTy4eHHUsI ¥ IPUMEHEHUE apEHOB 1 22.11

34 ['eneTnyeckas CBA3b MEKAY Pa3IMIHBIMU KJIaCCaMH 1 2511
YTIIEBOJIOPOJIOB

35 Pacuérbl 0 ypaBHEHUAM XUMUYECKUX PEAKLIUN. 1 26.11
CucremaTtu3zanus u 0000IIeHHE 3HAHUI TI0 TEME

36 ITpupoansiii ra3. [lomyTHble HeTAHBIE Ta3bl 1 29.11

37 KamenHbI#1 yroib 1 NpoayKThl €To nepepaboTKu 1 2.12

38 Hedtb 1 cioco6w1 e€ nepepabotku HedTH. [IpuMenenune 1 312
MIPOYKTOB TiepepadoTKu HeTH )

39 ['eHeTHyecKas CBA3b MEKIY Pa3INIHBIMU KJIacCaMH 1 6.12
YIJI€BOJIOPOIOB

40 ["anoreHonpon3BoOAHbBIE YTIEBOIOPOIOB: AJIEKTPOHHOE 1 9.12
CTPOCHHE; pEeaKIUU 3aMEeIICHUsI TaIoreHa

a1 JlelicTBue meno4veil Ha TaJIOreHIPOU3BOAHbIE. B3anmopaencTeue 1 10.12
JIUTaNIOTEHAIKAHOB C MATHUEM U IIUHKOM

42 CucremaTtuzanus 1 00001IEHNE 3HAHUM 110 pa3aeiTy 1 13.12
«YTIeBo10pOABD) )

43 Konmponsnas paboma no meme ""Yeneeooopoowt" 1 16.12
[IpenenpHBIE OTHOATOMHBIC CITUPTHI: TOMOJIOTHYECKUH PsI,

44 oOuras popmysa, CTpOEHUE MOJIEKYJI, H30MEpPHUs, HOMEHKIIATypa, 1 17.12
kiaccudukanus, GU3HUECKUe CBOCTBa

45 XHUMHUYECKHE CBOMCTBA NPEACIBbHBIX OJJTHOATOMHBIX CIIUPTOB 1 20.12

46 CriocoObI MoNTy4eHus: U MPUMEHEHUE OJJHOATOMHBIX CITUPTOB 1 23.12

47 [IpocTsie adupbl: HOMEHKIATypa U U30MEPHs, 0COOCHHOCTH 1 24.12
(OU3HYECKUX ¥ XUMHUYECKHIX CBOWCTB

48 MHoOroaToMHbI€ CIIUPTHI: STUICHIIINKOIb U TTUIEPUH, UX 1 2712
(bu3HYeCKre U XUMUYICCKHE CBOWCTBA

49 CriocoOblI MMoJTy4eHus: ¥ MPUMEHEHUE MHOTOATOMHBIX CIIHPTOB 1 10.01

50 DeHoJI: CTPOCHHE MOJIEKYITBI, (PU3UYECKHUE CBOKCTBA. 1 11.01

Tokcuunocth perona




o1 XuMudeckue cBoicTBa (heHona 1 14.01

52 CriocoObI ostyueHust ¥ IpuMeHeHue gpeHosa 1 18.01

53 IIpakTyeckas padora Ne 2. Pemenue s3kcnepuMeHTalbHbBIX 1 2001
3aja4 1o Teme «CrnupThl U (EeHOIbI»

54 Cucremarusanusa U 0000IIeHHe 3HAHUN 10 TEME 1 21.01
AJbJeru/ipl M KETOHBI: 3JIEKTPOHHOE CTPOEHHUE KapOOHUIBbHOMN

95 TPYTIIBI; TOMOJIOTHYECKUE PSIBI, 001as opmyia, H30Mepust 1 1 25.01
HOMEHKJIaTypa

56 AJBIETHIBI M KETOHBI: (PU3MUECKUE CBOMCTBA; PEAKIINN 1 2701
IIPUCOETUHEHUS

57 Peakiiuy okuciieHUs: 1 KaYeCTBEHHBIE PEAKIINH aJIbJIETH/I0B U 1 28.01
KETOHOB

58 CrniocoObl 1oJTy4eHHs ajlbJIeruI0B U KETOHOB 1 1.02

59 OnHOOCHOBHBIE IIPE/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI, 1 3.02
0COOEHHOCTHU CTPOECHHUS UX MOJIEKYJI

60 W3omepust 1 HOMEHKJIaTypa KapOOHOBBIX KHCIIOT, UX 1 4.02
(uznueckue cBoiicTBa

61 XUMHUYECKUE CBOICTBA MPEJEIIbHBIX OTHOOCHOBHBIX 1 8.02
KapOOHOBBIX KHUCIIOT

62 Oco0eHHOCTH CBOWCTB MYPaBbUHOM KHUCIOTHL. MHOTOOOpa3ue 1 10.02
KapOOHOBBIX KHCIIOT '
OcoOGeHHOCTH CBOWCTB: HENPEEIIBHBIX U apOMaTHYECKUX

63 KapOOHOBBIX, TUKAPOOHOBBIX, THIPOKCUKAPOOHOBBIX KHCIIOT. 1 11.02
IIpencraBuTesn BbICHIMX KAPOOHOBBIX KUCIOT

64 IToHsiTHE O TPON3BOAHBIX KAPOOHOBBIX KUCIIOT 1 15.02

65 CriocoOblI MosTydeHus: ¥ MpUMEHEeHUe KapOOHOBBIX KUCIIOT 1 17.02

66 Crnoxxable 2(UPBI: TOMOJIOTHYECKUH psijI, oomas Gpopmyna, 1 18.02
M30MepHsl 1 HOMEHKJIaTypa

67 dusnyeckue U XUMUIECKHE CBOUCTBA d(HhUPOB 1 22.02
Pemenne pacy€THBIX 3a1a4: 10 YPaBHEHUIO XUMHUECKOU

68 peaxiy, Ha OoNpeieIeHne MOJIEKYIAPHON (GOPMYIIbI 1 24.02
OpPTraHUYeCKOT'0 BEIeCTBa

69 HpaKTH‘leCKaf'l padora Ne 3. PemieHue skcriepuMeHTaIbHbIX 1 25.02
3agad 1o Teme "KapboHoBbie kuciaoThl. CiaoxHbie 3Gupb!"

70 Kupsr: ctpoenue, puznueckue 1 XUMHYECKHE CBOMCTBA 1 1.03
(runposus)

71 OcoOeHHOCTH CBOMCTB JKUPOB, COJCPIKAIINX OCTATKH 1 303
HENpeAeNbHBIX KUPHBIX KUCIOT. JKupbl B mpupoie
MBbl1a Kak COJIM BBICIINX KAPOOHOBBIX KUCIJIOT, UX MOIOLIEE

72 nevcteue. [loHsiTHE O CHHTETUUECKUX MOIOIIUX CPEICTBAaX 1 4.03
(CMCO)

73 I'eHeTnueckas CBs3b YIJI€BOJOPOJIOB U KUCIOPOICOAEPKAIIUX 1 3.03
OpPTraHUYECKHUX BEIIECTB

74 Pacuérhl o ypaBHEHUAM XUMUYECKUX PEAKIUN 1 10.03

75 Cucrtemaru3zanus 1 00001IeHNE 3HAHUHN TI0 TeMe 1 11.03

76 OO01mast XxapaKTepUCTHKA YTIIEBOIOB U KIaCCUPUKAIIUS 1 15.03
YTJI€BOOB (MOHO-, M- ¥ MOJIMCaXaPH/IbI)

77 MoHocaxapuabl: (pu3nYecKre CBOMCTBA U HAX0XK/ICHHE B 1 17.03




pupoJie

[IpuMeHeHrE TI0K03bI, €€ 3HAYCHHUE B KUZHEACATEIbHOCTH

78 1 18.03
opranusma

79 Jlucaxapuabl: caxaposa, MalibTo3a U JlakTto3a. Haxoxenue B 1 2203
MIPUPOJIC ¥ IPUMEHEHHE TUCaXapHIOB

80 [Nonucaxapuabr: CTPOCHHE MaKPOMOIIEKYJL, ¢busnyeckue u 1 24.03
XHUMHAYECKHE CBOWCTBA, IPIMEHEHHUE

81 [Tonstre 00 NCKYCCTBEHHBIX BOJOKHAX 1 25.03

82 Perrenne pacdeTHBIX 3374 Ha ONpEICIICHNE JI0JIM BBIXOA 1 4.04
MIPOAYKTA PEaKIMH OT TEOPETUYECKH BO3MOKHOTO

83 CucremaTtu3zanus 1 0000IICHIE 3HAHUIN TI0 Pa3aeTy 1 5.04

84 Konumponvnaa paboma o "TeMe "Kucnopoacoaepxkariue 1 704
OpPTraHUYeCKHEe COCTMHEHHUSI

85 AMuHBIL: KJ1accu(UKaIms, CTPOSHUE MOJICKYJI, 001mast opmya, 1 11.04
M30Mepusi, HOMEHKJIaTypa U (pu3nuecKue cBOHCTBa

86 XUMHUYECKHE CBOMCTBA aTu(paTUIECKUX aMUHOB 1 12.04

87 AHI/\IJJ'II/IHi CTPOEHHUE aHWIMHA, OCOOEHHOCTH XUMUYECKUX 1 14.04
CBOWCTB aHMJIMHA

88 CriocoObl MosTy4eHus: U IpuMeHeHne anpaTnyecKux aMuHOB 1 18.04

89 AMHWHOKHUCIIOTBI: HOMEHKJIATYpa U H30MepHs, (GU3NIECCKHE 1 19.04
cBoiicTBa. OT/EIbHBIC NIPEJICTABUTEIH 0-AMUHOKHCIIOT

90 XUMHUYECKUE CBONCTBA aMUHOKHUCIIOT, UX OMOJIOTHYECKOE 1 21.04
3HaYeHHEe aMHUHOKHUCIIOT. CHHTE3 M TUPOSIU3 NEeNTHIO0B

91 Benku kak mpupoaHbIe OTUMEPHI; CTPYKTYPHI OCJIKOB 1 25.04

92 XUMUYECKUE CBOWCTBA OEJIKOB 1 26.04
A3oTcozeprKalye reTeporHKINIeCKUX COeIMHEHHUSX.

93 HykiiemHOBBIE KHCIIOTBI: COCTaB, CTPOCHHUE U OMOJIOTHYECKas 1 28.04
poJIb

94 IIpakTuyeckasi padbora Ne 4, Perenue 3KCriepuMeHTaIbHBIX 1 3.05
3aJa4 10 TeMe «A30TCoIepKallie OPraHunYeCKUE COSAMHEHUS '

95 IIpakTuyeckasi padbora Ne 5. Perenue 3KCriepuMeHTaIbHBIX 1 5.05
3aja4 1o Teme «Pacrno3HaBaHue OpraHMYECKUX COCIUHEHUI» '

9% Koumponvnas paboma no meme ""Azomcooepicaujue 1 10.05
opzanuyeckue coeounenusn'"

97 OCHOBHBIE TIOHATHS XMMHUU BBICOKOMOJIEKYJISIPHBIX COSTMHEHUH 1 12.05
U METOJIbl UX CUHTE3a —II0JIMMEPU3aLUsl U NOJIMKOHICHCALIUS

98 [Tnactmacchl. YTunuszanus u nepepadoTka miacThKa 1 16.05

99 DacToMepsl: HaTypaJIbHbII CUHTETHYECKNE KayuyKu. Pe3nna 1 17.05

100 BonokHa: HaTypanbHbIE, HCKYCCTBEHHBIC, CHHTETHYCCKHE. 1 19.05
[TonrMepsl criennaIbHOTO Ha3HAYCHUS

101 IIpakTnyeckas padora Ne 6. Permienue skcriepuMeHTaIbHbIX 1 23.05
3a1a4 1o TeMme «Pacrno3HaBaHue MIaCTMACC U BOJIOKOH»
O0o00mIeHHEe U CHUCTEMATU3aIUsI U3YYEHHOT'O MaTepHraa 1o TeMe

102 "BbICOKOMOJIEKYISIpHBIE COeqUHEHMS"( UTOIOBasi KOHTPOJIbHAS 1 24.05
pabora)

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102




11 KJIACC

Ne KOM"80 JlaTta usyyenus
o/ Tema ypoka 4acoB
Bcero

1 Atom. CocTaB aTOMHBIX sifiep. XUMUYECKUH ieMeHT. M30Torb! 1

2 CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIEC YHCIIA 1

3 Knaccudukanus XUMUYECKUX JIEMEHTOB (S-, P-, d-, f-amemeHThI) 1

4 Pacnipenenenue 351eKTpOHOB IO ATOMHBIM OpOUTAIISIM 1

5) DNeKTpOHHBIE KOH(DUTYpAITUH AaTOMOB 3JICMEHTOB B OCHOBHOM M BO30YKJIEHHOM COCTOSTHUU 1

6 DNeKTPOHHBIE KOH(UTYpAIIMH HOHOB. DIEKTPOOTPULIATENHHOCTh 1

7 Hepnonnqecmgﬁ 3aKOH 1 Ilepunonnueckas cucrema xumudeckux siueMeHToB 1. 1. Menneneesa, cBA3b 1
C COBpEMEHHOM Teopuel CTPOCHUs aTOMOB

8 3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U 1
CJIOKHBIX BEIIECTB IO TPYIIIaM M MEPHOIaM

9 CucreMaruzanys U 0000IeHNE 3HAHUI 10 TEME 1

10 Bunel xumuueckoit cBsizu. Mexanu3mbl 00pa3oBaHUs KOBAJIEHTHOU CBsA3H. BogoponHas cBA3b. 1
MexkMOJIeKyIsIPHbIE B3aUMOICHCTBHS

11 BaneHTHOCTh 1 BaJleHTHBIE BO3MOKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHON CTPYKTYPBI MOJIEKYJI C X 1
r€OMETPUIECKHUM CTPOSHUEM

12 [IpencraBieHns 0 KOMIUIEKCHBIX COSIMHEHUSIX: COCTAB M1 HOMEHKIIATypa 1

13 BeIIIueCTBa MOJIEKYJISIPHOTO ¥ HEMOJIEKYIISIPHOTO CTPOCHUS. THUIIBI KPHCTAITMUECKUX PEIIETOK U 1
CBOIICTBa BEIIECTB

14 ITonarue o nucnepcHbIX cuctemax. IlpencraBieHne o KOJUIOMAHBIX pacTBOpax 1

15 HcTuHHBIE pacTBOPHI: HACHIIIEHHBIE U HEHACKIILIEHHBIE, PACTBOPUMOCTh. KpucTamioruaparsl 1

16 CriocoObl BbIpayK€HUSI KOHIIEHTPAIMK PacTBOPOB 1

17 Pemenue 3a1a4 ¢ UCMOIB30BAaHUEM MOHATUN «MaccoBasi J0JIs1 PACTBOPEHHOTO BEIIECTBAY», «MOJISIPHAS 1
KOHIICHTPALIUS)

18 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIECTB 1




19 CucreMaruzamys 1 0000IeHNEe 3HAHNUI 110 TEME 1
Konumponwvnaa paooma no remam «Ctpoenue atoma. [lepuogudeckuii 3akoH u [lepuogndeckas
20 cuctema xumudeckux snnemeHToB J.M. MenneneeBa», «Ctpoenue BemecTsa. MHOrooOpasue 1
BEIIIECTBY
21 Knaccudukanus XuMu4ecKnux peakiuii B HEOpraHMYECKOW U OpraHMYecKo XUMUH. 3aKOH COXpaHEeHHUs 1
MAacchl BEIIECTB; 3aKOH COXPAaHEHUs U MPEBpAIlleHUs] YHEPTUH NPU XUMUYECKUX PEaKITHIX
22 TemnnoBsie 3 PEKTH XUMHUECKUX peaKIuii. TepMOXUMUYECKHUE YPAaBHCHHSI 1
23 BbraucneHus mo ypaBHEHUSIM XUMHYECKUAX PEAKIIUNA U TEPMOXUMUICCKUM YPABHEHHSIM 1
24 CKOpOCTb XMMHUYECKOH peakiny, €€ 3aBUCUMOCTb OT Pa3UYHBIX (pakTopoB. KaTanus u Kkataau3aTopsl 1
25 I'OMOreHHbIE U T€TEPOrE€HHBIE PEAKIINH 1
2% HpaKTI/I‘l"eCKaH pabota Ne 1 mo treme "BrnusiHue pa3zinuuHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOMN 1
peaKIn
27 OO6partuMble ¥ HeOOpaTUMbIE peaKLUU. XUMHUECKOE paBHOBECHE 1
o8 HpaKTquCKNaﬂ pabota Ne 2 o teme "BiusHue pa3zinuuHbiX (aKTOPOB Ha MOJIOKEHHE XUMHUUYECKOTO 1
paBHOBECHS
29 OnexTponuTHyeckas nucconuanys. CuiibHbIe U ciaaldblie a1eKTponuThl. CTENeHb AUCCOIMALUT 1
30 Honnoe npoussenenue Boasl. Cpea BOAHBIX pacTBOPOB. Bomopoanstii mokaszatens (pH) pactBopa 1
31 I'unponus coneit. Peakium, npoTekaroiye B pacTBOPax 3JIEKTPOIUTOB 1
32 [IpaxkTrueckas padora Ne 3 o teme "XuMHueckre peakliuu B pacTBOPax 3JIEKTPOIUTOB" 1
33 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKIINH. BaskHEHIIIIe OKUCIUTENN U BOCCTAHOBUTEIN 1
34 MeTo/1 37IeKTPOHHOTO (3JIEKTOHHO-MOHHOT0) OasaHca 1
35 DIIEKTPOIN3 PACTBOPOB U PACILIABOB BEIICCTB 1
36 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1
37 Pemenne 3amau pa3au4HbIX TUIIOB 1
38 CucremaTu3aius U 00001IeHHe 3HaHUH TI0 Teme "XuMudeckue peakuun' 1
39 Koumponvnasa padoma no treme "Xumudeckue peakuun' 1
40 [Tonoxxenue HemetasuioB B [lepuognyeckoil cucreme xumudeckux sneMeHToB . 1. Menneneesa u 1
0COOEHHOCTH CTPOCHHS UX aTOMOB. DU3HUECKHE CBOMICTBA HEMETAIIIOB
41 ANTOTpOTINS HEMETAJUIOB (Ha MPUMEpPEe KUCIOPoia, cephl, (hocdopa u yriepoaa) 1




42 Bopopon: nonyuenue, pusndeckue u xumuueckue cBoiicta ['uapuabt 1
43 ["anoreHsl: HAXOXKJCHUE B IPUPOE, CIIOCOOBI OTY4EHUSs, PU3HUECKUEe U XMMUYECKHE CBOMCTBA 1
44 ["anorenoBogopoabl. BaxkHeiime KucIopoacoaepKaliue COeTUHEHHS raJOoreHOB 1
45 Ha6opaTopleIe Y TIPOMBIIUICHHBIE CIIOCOOBI MOTYYEeHHUs TaJoreHOB. [IprMeHeHe raloreHoB U X 1
COeJIMHEHU N
46 [TpakTrueckas padota Ne 4. PereHue sKcriepuMeHTaIbHBIX 33/1a4 10 TeMe «l aJoreHb» 1
47 Kucnopon: mabopatopHblie ¥ TPOMBIIUICHHBIE CIIOCOOBI MOTy4YeHUs, GU3MYECKUE U XUMUYECKUE 1
cBoiictBa. O30H. [Ipumenenune kuciopoaa u 030Ha
48 OKCHIBI ¥ IEPOKCHIBI 1
49 Pelenue 3aiau pa3audHbIX TUIIOB 1
50 Cepa: HaxOXAEHHE B IPUPOJIE, CIIOCOOBI NOTYyYEHUS, PUINIECKUE U XUMUYECKIE CBONCTBA 1
51 CepoBoaopon, cyabduabt 1
52 Kucnopoaconepsxammue coeguaeHust cepbl. OCOOEHHOCTH CBOWCTB CEPHON KUCIIOTHI 1
53 ITpaktuueckas pabora Ne 5. PemieHue skcriepuMeHTaIbHbIX 3a7a4 Mo TeMe «Cepa u e€ coeTuHEHUs» 1
54 A30T: HaX0XKJEHHE B IPUPOAE, COCOOBI NOTYUYEHUS, PU3HMUECKUE U XMMUYECKHE CBOWCTBA. AMMHUAK, 1
HUTPUIBI
55 Kucnoponconep-xamue coeauHenus azota. OcoOEHHOCTH CBONCTB @30THON KUCIIOTHI 1
56 [TpuMeHeHre a30Ta U €ro COeTMHEHUH. A30THBIC YIOOpeHUS 1
57 docdop: HaXOXKIEHUE B IPUPOJIE, CITOCOOBI MOTyUYeHHUs, GU3NISCKUE U XUMUICCKHUE CBOMCTBA. 1
dochunst u hochun
58 Oxcunbl pocdopa, pochopcoaepskammue kucaorbl. Conu GochopHON KUCTOTHI 1
59 [Tpumenenue docdopa u ero coenunenuit. ocopHeie ynodpenus 1
60 [Tpaktuueckas padora Ne 6 Perienue skcriepuMeHTAIbHBIX 33124 10 TeMe «A30T U (ocdop u ux 1
COEIMHEHUS»
61 VYraepo/i: HaX0XJI€HUE B IPUPOJIE, AJNIOTPOITHBIE MOAU(UKALINY; PU3NUECKHE U XUMUYECKHE CBOMCTBA 1
IpUMEHEHNE
62 Oxkcun yraepoaa(ll), okeua yriepona(lV), yronbHas Kuciora u e€ cosiu 1
63 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1
64 KpemHuii: HaxoxaeHue B IpUpoJie, CIIOCOObI MoNydeHHs, GU3NUeCKue 1 XUMHUYECKUE CBOICTBA 1




65 Oxkcun kpemuusi(1V), kpeMHUEBast KUCIIOTA, CUITUKATBI 1

66 [TpumeHeHne KpeMHus 1 ero coeuHenuil. CTeKIo, ero mnojy4eHue, BU/IbI CTEKIIA 1

67 Pemenue 3a1au pa3nuyHbIX TUIIOB 1

68 Cucrematusanus 1 00001eHre 3Hanuii o reMe "HemeTamibsr" 1

69 Konmponsnas paboma no teme "HemeTtamsr" 1

70 AHanu3 pe3ynbTaToB KOHTPOJIBHON pabOThI, KOPPEKLUs OMIHOOK 1

71 [Tonoxenne metamioB B [leproandeckoi cucTeMe XUMHYECKUX 3JIeMEHTOB. OCOOEHHOCTH CTPOCHHS 1
3JIEKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB

72 Ob6ume uznueckue cBoiicTBa MeTaioB. [[puMeHeHne MeTaIoB B OBITY M TEXHUKE 1

73 CmiaBel MetasuioB. Kopposust Mmeramios 1

74 Pemenne 3amad pa3andHbIX TUIIOB 1

75 DIEKTPOXUMHUECKUH psil HanpsDKeHUH MeTasuioB. O01ue crnocoObl MoJy4YeHUs METaJIOB 1
O6mas xapakrepuctuka metamioB |A-rpynmnsl [lepuoanyeckoit CHCTEMbl XUMUYECKUX JIEMEHTOB.

76 Harpuii n kanuii: nonydenue, Gpusnyeckue 1 XUMUYECKHUE CBOMCTBA, IPUMEHEHHE IPOCTHIX BELECTB U 1
HUX COCIUHEHUN
O6mas xapakrepuctuka meramios ||A-rpynnsl [lepuonudeckoil cucteMbl XUMHUUECKUX 3JIEMEHTOB.

77 Marnuii 1 Kanpluuii: nosyueHue, Gu3ndeckre 1 XuMHUUECKHe CBOMCTBA, MPUMEHEHHE POCTHIX 1
BEIIECTB M UX COEIMHEHUH

78 JKECTKOCTH BOJIBI M1 CLIOCOOBI €€ YCTpaHESHUS 1

79 ANOMUHUI: TONy4YeHHe, (PU3nUecKre U XMMUYECKHUE CBOMCTBA, IPUMEHEHHE 1

80 AMdoTepHbIe CBOWCTBA OKCUAA U THIPOKCUIA AIFOMUHUS, THIPOKCOKOMIUIEKCHI aJIFOMUHMS, UX 1
pUMEHEHHE

81 Pemenne 3a1a4 pa3an4HbIX TUIIOB 1

82 ITpakTueckas padorta Ne 7. PemieHune skcriepuMEHTAIBHBIX 3a1a4 110 TeMe «MeTalbl IJIaBHbIX 1
HOATrPYIII»

83 OO0mas xapakTepuCTHKa MEeTauIoB mo0ouHbIX oarpym (b-rpymm) Ileproaunueckoil cucteMsr 1
XMUMHUYECKHX 3JIEMEHTOB

84 dusnueckue U XMMUYECKHE CBOWCTBA XPOMa U €r0 COCIMHEHUH, UX IPUMEHEHUE 1

85 Baxnelue coenuHenus Mmaprasia. [lepmanranar kanusi, €ro OKUCIUTEIbHbIE CBOMCTBA 1




duznyeckue 1 XMMHUECKHE CBOMCTBA JKeje3a U €ro COSTUHEHUM. HonyquI/Ie U NPpUMCHCHUC CIIJIaBOB

86 1
xKenesa

87 Pu3nyecKre 1 XUMAYECKHE CBOMCTBA MEU U €€ COCUHEHNN, X IPUMEHECHHE 1

88 Ou3NYeCcKre 1 XMMUYECKUE CBOMCTBA IMHKA U €r0 COCIMHEHUI, UX TPUMEHEHHE. 1
['uApOKCOKOMIUIEKCHI IUHKA

89 [IpaxkTrueckas padora Ne 8. Pemienne skcriepuMeHTaNbHBIX 3a71a4 110 TeMe «MeTaisl TOOOYHbIX 1
MOITPYIIID)

90 Pemenue 3a1a4 pa3nuyHbIX THIIOB 1

91 O060011eHre U CUCTeMAaTU3alHsA U3YYeHHOTO MaTepuaa o reme "Meramisr" 1

92 Konmponsnas paboma no teve "MeTaynisr" 1

93 AHanu3 pe3ynbTaToB KOHTPOJIBHOH padOThI, KOPPEKIIHS OIIHOOK 1

94 Posib xuimuH B 00€cTieueHUH YCTOWIMBOTO Pa3BUTHS YesioBedecTBa. [IoHATHE 0 HaydHBIX METOIaX 1
WCCJIETOBaHMS BEIIECTB

95 Hayunsbie MPUHINIIB OPraHU3ALMH XHMHMECKOTO MPOU3BO/ICTBA. [TpombInuIeHHBIE CTIOCOOBI 1
MOJTyYEHUS] BAKHEHUIIINX BEIIECTB

96 XUMHUYECKOe 3arpsi3HeHNE OKPYKAIOIIEH CPeJIbl U €ro MOCIeACTBUS 1

97 XuMHus ¥ 3J0pOBbe YesoBeka. JIekapcTBEHHBIE CpeICTBA 1

98 Xumust iutd. Poite XuMun B 00€CTIeYeHUH MAIIEBOM 0€301TacCHOCTH 1

99 Kocmernueckue u napgromepHbie cpecTBa. berToBas Xumus 1

100 XuMHUs B CTPOUTENBbCTBE. BaxkHeilme CTpouTenbHble U KOHCTPYKIIMOHHBIE MaTepHAIIbI 1

101 XuMHus B CEIBCKOM X03siicTBe. OpraHuvecKrue U MUHEPaIbHBIC YI0OPECHHS 1

102 CucremaTu3aius ¥ 0000IIeHHE 3HAHUN TI0 TEME 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102







YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOT'O ITPOLECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

* Xumus, 10 xnace/ I'abpuensn O.C., OctpoymoB N.I'., CnankoB C.A., AKimoHepHoe 0011ecTBO
«3marenscTBO «IIpocBemenune»

* Xumus, 11 xnace/ I'abpuensn O.C., OctpoymoB W.I'., Cnagkos C.A., JIEBkun A.H., AkunonepHoe
obmectBo «M3naTenscTBO «IIpocBenieHme

METO/IUYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA
https://edsoo.ru/

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://content.edsoo.ru/lab/subject/5/
https://resh.edu.ru/






		2025-03-22T16:26:03+0500
	Пронина Татьяна Михайловна




