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HOACHUTEJBHASA 3AIINCKA

PaGouasi mporpamMmmMa 1o XMMUU Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanmbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepasibHON 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POIl
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM 0O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu npenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTeNbHBIX opraHuzanusax Poccuiickoit  deaeparum,
peanu3yIonMx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepanuu Ha niepuos a0 2025
rona» (Pacnopsixenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAEeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX UM PEpeHIIMPOBAHHOTO,
npouibHOro 0Oy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
ajanTaluyd UX K ObICTPO MEHSIONIMMCS YCIOBUSAM KU3HU B COLIUYME, a TaKxkKe s
MPOJIOJDKEHU OOy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCS] OJTHOM M3 NPHUOPUTETHBIX AUCIUTLIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaAMeTa «XUMHS» TMOIydaeT
NOAPOOHYI0O  HWHTEPIpPETAllMi0 B  COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusiMu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOyYeHUS M TPeOOBAaHUN K YPOBHIO TOJTOTOBKH BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HH(QOPMALMOHHO-METOAUYECKAsA, peaau3alus KOTOpod oOecrneynBaeT
MOJIyYCHUE TPEICTABICHUS O IIENAX, COJAEpX aHuHU, OOIed cTpaTeruu
oOy4eHHMsI, BOCTIUTAHUS U PA3BUTHS 00YyJarOIIUXCsl CPEICTBAMH TIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIas, KOoTopas npeaycMaTpuBaeT
OTpeNieSICHHe: TPHUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEILHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPHUCTHK; TOAXO0/I0B K (DOPMUPOBAHHUIO COJIEPKATEIILHOW OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JIOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliu B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriryOJI€HHOTO N3YUSHUS XUMUH:

e yCTaHABIMBAaeT WHBAPUAHTHOE MPEAMETHOE COJEp)KaHHUE, O00s3aTEIHHOE
JUI. U3y4eHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeneneHue W CTPYKTYpHUPOBAaHHWE €ro II0 KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacrpeesieHue yueOHOro BpeMEHH, PeKOMEHTyeMOTO IS
U3YYCHUS OTIIETbHBIX TEM;

e IMpeUiaraeT MPUMEPHYIO TOCIEIOBATEIBHOCTh HW3YYEHUS Y4eOHOTro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX W
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO IIeJIel U 3a]a4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOuiero o00pa3oBaHUs, COJIEPKATEIBHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MIPOTPAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
y4e0HO-IT0O3HABATENbHBIX  ACMCTBHI  0Oydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IPOrpamMMe MO XUMHH MPEAYCMOTpEHa
IIPEEMCTBEHHOCTh € OOY4YE€HMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeieaMH YCTaHOBIIEHHOM MpOorpaMMon 1o XMMHUHU 00513aTeIbHON
(MHBapuaHTHOM) COCTaBIISAIOIIEH COAEPKAHMUS YYEOHOro MpeaMeTa «XUMUs»
0CTa€TCsl BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIONIEH, KOTOpasi JOJIKHA
OINPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQPUIs 0O0yUeHHUS.

B cootBercTBUM € KoHUeNnTyaidbHbIMH mosioxkeHusmu PIroC COO o
Ha3HAYeHUM NpeaMeToB 0a30BOoro M yriayOlEHHOrO YpOBHEW B cuUCTEME
mudpepeHIupoBaHHOTO OOyUYEHHsI Ha ypPOBHE CpEIHEro oO0IIero oOpa3oBaHUSs
XUMHUS Ha YpPOBHE YINIYOJIEHHOIO U3Y4YEHHUsl HAaNpaBJIeH Ha peanu3aluio
MIPEEMCTBEHHOCTH € MOCIAEAYIOIINUM TAIOM NOJIYYEHHUSI XUMUYECKOT0 00pa30BaHus
B pPAMKax MW3y4YEHHUs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEIHEr0 NpohecCHOHATBHOT0 00pa30BaHus.
B 31011 CcBSI3M M3ydeHHe npeaMeTa « XuMHUs»» OpUEHTUPOBAHO ITPEUMYIIIECTBEHHO Ha
paclIMpeHue M YIUIyOJIEHHME TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKHU
oOy4JaronmMxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPMIb 00y4eHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  TMOCIEAYIOMEro TMOJMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranmzanusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBanniit ®I'OC COO Kk miuaHUpyeMbIM pe3ysbTaTaM OCBOECHHS (enepanbHOu
o0pazoBaTeILHON MPOrpaMMBbI CPETHETO O0IIEero 00pa30BaHUs U3yUCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 3a]1ad BOCHUTAHUSA U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (OPMUPOBAHHE y HUX OOIIECHHTEIUICKTYaTIbHbIX
YMEHHUM, YMEHHUH palMOHAIM3allu y4eOHOro TpyJda M O0OOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIIMX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKTep.



CocTaBngmyMu peaMeTa « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YruIyOnéHHble Kypchl — «Opranuueckas xumus» U «OOmas u
HeopraHuyeckas xumus». [Ipu onpeneneHnu NoaxXo10B K 0TOOPY U CTPYKTYPHOM
OpraHu3allud COJAEpP>KaHUA JTUX KYypCOB B MpPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuusx 6a30BOTro U yriryOJIEHHOTO YpOBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepkanus KypcoB «Opranumdeckas xumus» ©u «OOmas wu
HEOpraHWYecKas XHUMHs» COCTABJISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUM U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa cucTteMa
3HAHUM TMOJy4YaeT OmpeneiIEHHOE TEOPETHUECKOe OMOJHEHUE, MO3BOJISIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOIOTMYECKOTO MaTepHaa.
Tak, Ha yrayOn€HHOM ypOBHE HW3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIiIyOJIeHUs IPeICTaBICHUI O CTPOCHUN
BEILECTBA, XUMHUYECKOHM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKLUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOJAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUUYECKUX MPEICTABICHUIX
O CTpOeHUMH aroMa. XHMHUYECKas CBsI3b OOBSICHSAETCS C TOYKH 3PEHMS
HPHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pPYIICHHUH, a TAK)KE C TOUKU
3peHUs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakUud AOMOIHSIETCS
(GopMUpOBAaHUEM MPEACTABICHUN 00 AJNEKTPOXUMHUYECKUX MpoIleccax U
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH MIPU
pPacCMOTPEHUU PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHUMaHKE BOIIPOCaM 00 3JIEKTPOHHBIX 3P(PeKTax, 0 B3aMMHOM BIHMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHnEe UMEET TO, YTO Ha COJIep KaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB ONpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHUM K OOIIell cucTeMe MNpeIMETHBIX 3HAHUM)
OKa3bIBAIOT BIJIMSAHHME CMEXHbIE MpeAMeThl. Tak, HampuMmep, B COJAEpPNKAHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiisa 60b110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomen xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHUIl B XMMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHasi Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MACChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMeTa A KJIACCOB XHUMHUKO-
ouonornueckoro npoduist OONbLINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTB JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpPraHM3alliy KIETKH KaKk OMOJIOTUYECKO CUCTEMBI, B
COCTaB KOTOPOM BXOZAT, K IPUMEPY, TaKHE€ CTPYKTYpHBIE KOMIIOHEHTBI, KakK
JUNUABL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTaBE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPTaHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM JUIsl M3Y4E€HMs CYIIHOCTH IPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHbIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriyOJE€HHOM YpOBHE OCHOBAaHO Ha
MEXMPEAMETHBIX CBA3SIX C Y4YEOHBIMM MpPEAMETaMH, BXOJSIIMMH B COCTaB
npeaMETHbIX oOnactel «EcTecTBeHHO-HayudHblE NOpeaMeTb», «MartemaTuka u
uHpopMaTuKa» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yueHnun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOT'O M CPEJHETO 00IIero oopa3zoBanus (Ha 6a30BOM ypOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBJISETCA (OPMHPOBAHHME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON JEATEIBHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Pemenue 3Toii 3a1a4n Ha
yIIyONEHHOM YpOBHE HW3YYEHHs MpeAMeTa MNPEAIojaraeT pealu3aluio TaKuX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTAX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMHUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECIeueHUuu
YCTOMYMBOTO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEHIEHMH  MpoOJem
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecreyeHun palroOHaIBHOTO MPUPOJONOIb30BaHMS, B (OPMHPOBAHUU
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbhl YEJIOBEKa, a TaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBl 3HAHUW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTAIBHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEIACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAJAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKHUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX NPOTEKAHUS XMUMUYECKUX PEAKUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 0OIINUX
Hay4HBIX NMPUHLIMIAX XUMUYECKOTO IIPOU3BOJCTBA;

e (dopmupoBaHUe y 00y4arommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN M1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEeM COBPEMEHHOW XHMHH, JIJIsi OOBSCHEHUS U



MPOTHO3UPOBAHUS SIBJICHUN, UMEIOLIMX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, IPOTHO3UPOBAHUS,
aHaIKM3a U OIICHKHU C MTO3HUIIMKA 3KOJIOTHUECKONU 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOACTBEHHON JEATEIHOCTH YEIOBEKA, CBSI3aHHON C
XUMHUYECKUM IPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUIsl TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIONIMX MECTO B TMPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEIHEBHOM JKU3HM.

B nmane peanuzanuu MepBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOLIUX
GYHKIHNA TETOCTHON CHCTEMBI CPETHEro OOIero o0pa3oBaHUs NPH WU3YUCHUHU
npeaMera «XuUMHS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpPUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

e BOCINHUTAaHHE YOESXKIEHHOCTH B I[IO3HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLecCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIIAJIHBIX HUCCIEAOBAHUM B XUMHUHU, (POpMHUpPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TIO3HAHHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJKO W  CaMOBOCIIMTAaHWUIO  HAa  OCHOBE  YCBOCHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MO3HABATEIIBHBIX WHTEPECOB, MHTEIUIEKTYaIbHBIX U TBOPUYECKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa30oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO KaK
YCIIOBHIO YCHENTHOHN MpodecCHoHaIbHON U 0OIIECTBEHHOH JIeITeIIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pPOBOM 00pa3e KU3HHU;

e (opMupoBaHME YMEHMI W HABBIKOB Pa3yMHOT0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE DKOJIOTHUECKOU KYJIbTYpPbl, TPUOOPETEHHUE OIbITa OOIIECTBEHHO-
MOJIE3HOM IKOJIOTUYECKOUN NEATEIBbHOCTH.

OO6miee 4KciIo 4acoB, MPEAYCMOTPEHHBIX U1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE CpeaHero odiiero oopazoanus, coctapiset 204 yacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).



COJAEPXKXAHME OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHKE OPraHUYECKON XUMUU, MPEICTABIEHUE O MHOT000pa3uu
OpPTraHUYECKUX COCTMHEHUMN.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BaleHTHbIE BO3MOXKHOCTM aTroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCANHEHUSX. TUIBI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa3oBaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLUENTOpHbIM). THUIBl MNEpEeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnuHapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBS3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHEe O CcBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. byrtinepoBa u
COBPEMEHHBIE MIPEJICTABIIEHUS O CTPYKTYpPE MOJIEKYJ. 3HAUYEHUE TEOPUU CTPOEHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Buabl wn30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE YPHEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUM (MHIYKTUBHBIN U
ME30MEpHBIN 3P PEKThI).

[IpeacraBnenne o KinaccupuKaMK oOpraHuyeckux BeniecTB. lloHarue o
dbynkunonansHoM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HoMeHKknaTypa opranndeckux coeauHeHuid (IUPAC) u TpuBHanbHblE Ha3BaHUs
OTJEJIBHBIX ITPEACTABUTEIICH.

OcobeHHoCTH U KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE PEAKIIUU B OPTaHUYECKON XUMUHU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHuu (TUIaBJICHUE,
OoOyTJIMBaHWE M TOPEHHE), KOHCTPYHUPOBAHHE MOJEIEe MOJIEKYJ OpPraHUYeCKHUX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMoornueckuii psj ankaHoB, o01mIas GopMyia, HOMEHKIATypa U
M30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AlKAHOB, SP°-
ruOpuau3annsl aTOMHBIX opOuTanel yriaepojaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLNH,
JETUJIPUPOBAHUS, [IUKIN3AMU, IUPOJIN3a, KpEKuHra, ropenus. lIpencrasinenue o
MEXAHU3ME PEAKINN PAAUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyUYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOCHUS U XMMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, UKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS U IPUMEHEHHE
LUKJIOAJIKAaHOB.

Ankenbsl. ['oMosiornueckuil psii ajJkeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJI AIKEHOB, SP>-TUOPU M3
aTOMHBIX OpOuTaliel yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKre CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA:
peaKUMu IPUCOCIWHEHHUS, 3aMEIICHUS B (-IOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepu3anuu u okucieHus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUSI U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuwie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOICTB
CONPSKEHHBIX TUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepu3zanns conpsykEHHBIX
nueHoB. CriocoObl MOTyYEHUs U IPUMEHEHNE aJTKaIUEHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI AJIKUHOB, SP-
ruOpuu3aius aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMYU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIIEBYIO TPOMHYIO CBS3b.
KauecTBeHHbIE peakuu Ha TPOHHYIO CBsA3b. CIOCOOBI MOTYYEHUS U IPUMEHEHHUE
AJIKWHOB.

ApomaThdeckue YrieBoaopo sl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpO€HHE MOJieKylbl OeH3ona. du3nyeckue CBOICTBA apEHOB. XHUMHYECKUE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YTJIEBOJOPOJHOM pPaJuKalle, PEaKUWd NPUCOECIUHEHUS, OKHCIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aTKWIbHBIX PaJUKAIOB, KapOOKCHILHOM,
TUAPOKCUIIBHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoOEeHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOTydYeHUs U
MIPUMEHECHUE aPOMATUYECKUX YTIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yrosib u mpoayKTsl ero nepepadorku. CrocooOs! nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpoaykTel nepepaboOTKH HEPTH, UX IPUMEHEHHE B MPOMBIIIIIEHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUJIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO U CIHUPTOBOIrO
pactBopa wWIENOYd. B3auMoaelcTBUE IUTAIOTEHAIIKAHOB C MAarHue€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
TaJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAJIbHBIE METOJbl W3Y4YEHHS] BEIIECTB M HUX MpEeBpallCHUN:
u3ydeHrne (PU3MUECKUX CBOMCTB YIIIE€BOJOPOIOB (PaCTBOPHUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHOW BOJBI, pacTBOpa MEepMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUayHbIM pacTBOpoM okcuzaa cepeOpa(l)), kauecTBeHHOE OOHapyX eHUE
yraepojia ¥ BOAOPOIa B OPraHMUECKUX BELIECTBAX, OJIYUEHUE STUJICHA U U3yUYECHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yromby, ¢ odpasnamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOrCHIPOU3BOIHBIX YTIIEBOJOPOAOB.

Kucaopoacoaepxaiiue opranuieckue coeJUHEHMS.

[IpenenbHble OAHOATOMHBIE CHOUPTBHL. CTpoeHHMe MOJeKyn (Ha Mpumepe
METaHOJIa W J3TaHojda). ['oMonorumdeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJOpo/HbIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XYWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTaluy, OKHUCIEHUS,
B3aUMOJICUCTBUE C  OpPraHMYECKMMHU UM  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha opranu3M uenoBeka. CrmocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepus. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ASTUJIIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUYECKUE CBOMCTBA: pEaKIIUK 3aMEILICHUS], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl HA MHOTOATOMHBIE CITUPTHI.
[IpencraBienue o MexaHU3Me peakluii HyKJIeo(GuiIbHOro 3aMmelenus. JleiicTBue Ha
opranu3M denoBeka. CriocoObl MOTy4eHHS U IPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJNEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOro sigpa. dusmueckue cBoicTBa (Penona. OCoOEHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuu Ha ¢eHod. TOKCHYHOCTH (heHoa.
Crioco06b!I osryueHus: U npuMeHeHue gperomna. @eHonpopmanbaeruaHas CMOIA.

KapOoHWIIbHBIE COETMHEHHS] — ATIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKJIaTypa. Puznueckue CBONCTBA albJETHI0B U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKLIUN IPUCOETUHEHUS.
OxkucieHue anpJIeTu0B, KAYECTBEHHbIC peakiuu Ha anbaerujbl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE TIpeieNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus 1 HOMeHKIaTypa. Puznueckue cBOMcTBa
OJTHOOCHOBHBIX MpPEJEIbHBIX KapOOHOBBIX KHUCIOT. BogoponaHbie CBS3H MEXITY
MOJIEKYyJIaMU KapOOHOBBIX KUCIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuuss STepUUKANM, PEAKUUU C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaa.
OcoOeHHOCTH CBOWCTB MYpaBbUHON KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHUCJIOT.
OcoOEHHOCTH CBOMCTB HENPENECIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCJIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BhICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAas, MNaJIbMHUTHHOBAs, OJICMHOBAs, JUHONEBAS,
JUHONeH068as KUCIOThl. CriocoObl OTyYEHUS U IPUMEHEHHE KapOOHOBBIX KUCIOT.

Crnoxnble 3¢upbl. ['oMonorudeckuil psna, oOmas Gopmyna, U30Mepus U
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, pU3ndecKue 1 XUMHUYECKUE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ieiouHon cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPKAIINX OCTATKU
HEIpEeIeNIbHbBIX JKUPHBIX KUCIOT. JKUpBI B IPUPOJIE.

Mp11a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukamms yriaieBogaoB (MOHO-, Tu-
U rnonucaxapuel). MoHocaxapuibl: TJIOKO3a, (pyKTo3a, raisakro3a, pudos3a,
ne3okcupr6o3a. dusnyeckre CBOMCTBA M HaxXOXAeHHE B npupoje. POTOCUHTES.
XHUMHUYECKHE CBOMCTBA TIIOKO3bI: PEAKI[UU C YHACTUEM CIIUPTOBBIX U aJIbJIETHIHON
rpynn, CIOUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBnMBaIKe 1 HEBOCCTAHABIMBAOIIME AUcaxapuabl. [ uaponus
nucaxapusioB. Haxoxxenue B npupoje u npuMenenue. [lonucaxapuapl: kpaxmai,
IJIMKOTEH U 1eiumoio3a. CTpoeHre MakKpoOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNIo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMHYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAs PEakUMs C HOAOM. XHWMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOIy4YeHHe >PHUpoB LesToa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MPEBPALICHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ITAHOJA C HATPUEM,
OKHCIICHHE ATUJIOBOTO CIHPTA B alIbJIETU] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayiusl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBEHHBIC pPEAKIMU Ha aibJAeTH]bl (C THIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcuaom meau(Il)), peakius romuiepruHa ¢ THAPOKCUAOM
meau(Il), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCIIOTHI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcugom Meau(Il), B3aumoaeicTBue kpaxmaia ¢ HOA0M,
pellleHne HJKCIePUMEHTAIbHBIX 3a7ad 1o TemMaM «CoupTel u  (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne coeTuHeHUsl.

AMWHBI — OpraHWYECKUE MPOM3BOJHBIC amMMuaka. Kimaccudukarys aMuHOB:
anupaTUUYeCKue W apoMaTHYECKHUE, IIEPBUYHBIC, BTOPHUYHBIE M TPETUYHBIC.
Crtpoenue Moliekyl, oOmmas Gopmysa, U30MEpHs, HOMEHKIaTypa U (hU3NYecKue
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJCHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHWIYH — IPEJICTaBUTENIb aMUHOB apoMaTHuuyeckoro psga. CTpoeHUe aHWJIMHA.
B3aumHoe BiMsSHHE Tpynm aToMOB B MoJIeKysle aHuiInHA. (OCcoOEHHOCTH
XUMHUUYECKUX CBOMCTB aHwInHA. KauecTBeHHbIE peakiuu Ha aHWiIMH. CriocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHoB. [lomydyeHue aHUiIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. @OU3WYecKHe CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AaMHUHOKHCIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJMKOHJEHCAMN, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHrue aMMHOKHUCIOT. CUHTE3 U TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KAueCTBEHHbIC PEaKLMU Ha OCNIKH.

DKCIEpUMEHTAIbHbIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATyparus OCJIKOB NMPU HAarpeBaHWH, I[BETHHIC
peakiuu Ha OCJIKH, pEIICHHE OKCICPUMEHTAIbHBIX 3aJa4 110 TeMaMm
«A30TCoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacrio3HaBaHre OpraHMYEeCKUX
COCIMHEHUI.

BrbicokoMoJ1eKyJIIpHBbIE COeIMHEHNS.

OCHOBHBIE TOHSTUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALMU, CPEIHSIS MOJEKYJIsIpHas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPU3ALUS U TIOJIUKOHICHCALIUSL.

[TomumepHbie Mmatepuansl. [lmacTmaccel  (MONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIUBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKapOOHATHI,
NoJIMATUIICHTEpePTanar). Y TUiIu3anus u nepepadoTka MiacTuka.

DnacTomepsl: HaTypaJbHbIN Kay4ykK, CUHTETHYECKHUE Kay4yKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA, U30TIPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

BonokHa: HaTypanbHbIe (XJIOMOK, IIEPCTh, MIETK), HCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAIPOH U JIABCAH).

[Tonumepsl CHEUUAIBHOTO Ha3HAYECHUS (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJIMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBPalllCHUMN:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAIbHBIX 3adad 1o Teme «Pacno3HaBanue
IIJJACTMACC U BOJIOKOH.

Pacuérnblie 3anaun.

HaxoxaeHnue MoJieKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTAB, HAXOKIECHUE MOJIEKYJIIIPHOU
(bopMyIIBI OPraHNMYECKOT0 COeIMHEHUS TI0 Macce (00BEMY) MPOIYKTOB CrOpaHusi, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMH W/WUIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOrO BEIIEeCTBa Ha
OCHOBE €r0 XMMUYECKHX CBOMCTB WJIM CIIOCOOOB MOJY4YEHUs, OMpeeIeHUE JOJIU
BBIXO/1a ITPOAYKTA PEAKLIMU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHH B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHBIX TIOHSATUW, TaK W TOHSITUH, NPHUHATBIX B OTAEJIBHBIX MpPEIMeETax
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBeHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJEINb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, OJJEKTPOH, MNPOTOH, HEUTPOH, MOJIEKYJIA,
OPHEPTreTUYECKU YypPOBEHb, BEIIECTBO, TENIO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PU3UUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Mmacca.

buomorus: kierka, opraHum3M, 3KOcHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TETEPOTPO(HBIA THUIl MUTAHUSA, OpOXKEHUE,
dboTocuHTE3, nObIXaHWE, OENKHU, YIJIEBOIbI, >KUPBI, HYKIECHHOBBIC KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHOmorusl: NHILEBbIE NPOAYKTHI, OCHOBBI PAaUMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AJIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaruss XuMHIECKUX JIEMEHTOB (S-, p-,
d-, f-snmementsl). PacmpesneneHue dJIEKTPOHOB IO ATOMHBIM  OpPOUTAIISIM.
DnexkTpoHHbIE KOH(DUTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—4ETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJIEKTPOHHBbIC KOH(MDUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnogmueckuil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHa U llepronnueckoil cucTeMbI
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX MU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIAM U ITepruogaM. 3HaYEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHneneena.

XuMHUecKass CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTayuimueckas. MexaHu3mMbl 00pa3oBaHUSl KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJUHA CBA3U. [10JISIpHOCTH, HATPABIEHHOCTH U
HAChIIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTHbeie cBszu. BomoponHas CBA3b.
MexMoneKyIsIpHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COCTUHEHUI
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX COeAMHEHUIX. COCTaB KOMILIEKCHOTO HOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAMHALIMOHHOW XUMUH.

BemectBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO ~ CTPOEHHUA.  [HIBI
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mictuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIIUM PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTh. Kpucrannoruaparsl.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBHUATIbHBIC
HAa3BaHUs OTIEJIbHBIX MPEACTABUTEIICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuidi B HEOPraHMUECKONH U OpraHu4yecKou
XUMHH. 3aKOH COXPAHEHHUS MAcChl BEUIECTB; 3aKOH COXPAHEHUSI U MPEBpPAICHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie 3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPAaBHEHUS.

CKOpOCTh XMMHYECKOW peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMOreHHbIE U reTepOreHHbIe peakuu. Karanns u katanu3aTtopsl.

OOpatumMbie 1 HEOOpaTHMBIC peaKIMu. XUMHUIECKoe paBHOBecrue. KoHcTanTa
XUMUYECKOTr0 paBHOBecHUsl. (DAaKTOpbI, BIUAIOLIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECH: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIINX B
peakuuu. [punuun Jle [larense.

OnekTponutuueckass auccorumanus. CuibHble U Ccla0ble AJIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX pPACTBOPOB: KHUCIIOTHAs, HEUTpasibHas,
nienoyHasi. Bomopoausiii nmokaszarens (pH) pactBopa. I'maponus coneit. Peakiuu
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJICHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Ipolecchl OKHUCIEHHWS W BOCCTAHOBJICHUS.
Baxnelme OKUCIUTENIM W BOCCTAaHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl H3YYEHHs] BEIIECTB M HUX MPEBPAIICHUMN:
pa3oKEeHUE TEPOKCUAA BOJAOPOJAa B TMPUCYTCTBUM KaTalU3aToOpa, MOJIECIHU
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GbakTOpoB Ha CKOPOCTh XWMHYECKOW pEAKIMU M TOJOKEHHE XUMHYECKOTO
paBHOBECHUSL.

Heoprannuyeckasi xummusl.

[Tonoxenne HemeTamwioB B [leproandeckoil cucteMe XuMHYECKUX 3JIEMEHTOB
J.1. MenneneeBa u 0COOEHHOCTH CTpoeHUs ux aTomMoB. Du3MUEecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u
yriepoaa).

Bonopon. Ilonydyenue, gusnueckrue M XUMHYECKHE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ puibl. TonmBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHus, (QU3UYECKUE U
XMMHUYECKUE CBOMCTBA. [ aloreHOBOAOPOAbI. BaxkHeuIe KUCI0pOaCOaEpKAIINE
COCIMHEHUs TrajoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYyUYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kucaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOpPOAA U
030Ha. OKCUIBI U IEPOKCHUIBI.



Cepa. Haxoxpaenume B TpUpoAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcun cepui(IV), oxcua
cepsl(VI). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeneHune cepol U €€ COeJUHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTas U a30THAs
KHCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IprMeHeHune azoTa
U €r0 COeTMHEHUM. A30THBIE yI0OpEHHUS.

®ochop. Haxoxnenwe B mpupone, CnocoObl MOMydeHUs, (U3HUECKUE U
xumudeckue cpoiictBa. dochunbr u dochun. Oxcuasl docdopa, dochopHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruii. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIeHHWE B NOpUpoje. AJUIOTPOINHBIE MOJIU(PHUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA MPOCTBHIX BEIIECTB, O0Opa30BaHHBIX
yriepoaoMm. Okcup yriepona(ll), oxcun yrinepona(IV), yrompHas kuciora u e
COJIM. AKTUBUPOBAHHBIA Yyroyb, aacopOuusa. DymnepeHsl, rpadeH, yriaepoaHble
HaHOTPYOKHU. IIprMeHeHne MpOCTBIX BEUIECTB, OOPA30BAHHBIX YIJIEPOIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusI(IV), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro MOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenne MetaioB B [lepuoanyeckold cUCTEME XUMUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JOYeK aToMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CniaBbl METaJIOB.

DJIEKTPOXUMHUYECKUM PsAJl  HampspkeHuil  metawioB.  OOmue  CrocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAIITYPIHUs, MMUPOMETAJUTYPIusl,
anektpoMetaiutyprusi. [lonarue o xoppo3un MeramwioB. CrocoObl 3amUThl OT
KOpPpO3UH.

OO6mast xapakrepuctuka MeTamioB [A-rpynmnsl [lepuonnueckoil cucTeMsl
XUMUYECKUX 3JIeMeHTOB. HaTpuii u kanuii: nonydenue, Gu3nueckue 1 XuMUYECKUe
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEUIECTB U UX COCIUHECHUM.

Oo6mast xapaktepuctuka metaioB IIA-rpynmer Ilepuogudeckoit cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOMCTBA, INPHUMEHEHUE IIPOCTBHIX BEIIECTB M HX COECAMHEHUHU.
XKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AJroMuHUI: noylydeHue, pusndeckre 1 XMMHYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BeIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThuka MeTawioB moOouHbXx mnoarpynn  (b-rpymm)
[Ieproanyeckoi CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMUYECKHE CBOMCTBA XpoMa U €ro coeauHeHuil. OKCcUbl u
ruapokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel U JuUXpoOMaThl, UX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xxpoma.

Ou3nyeckue W XUMHYECKHE CBOMCTBA MapraHia W €ro COCIWHEHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(IV), wmapranna(VI) wu
mapranna( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKrue U XUMHUYECKHE CBOWMCTBA JKeJie3a U ero coequHeHuil. OKCupl,
ruapokcubl U cou xene3a(ll) u sxenesa(Ill). [Tonydenue u npuMeHeHne Keae3a U
€ro CIUJIABOB.

Ou3nyeCcKrne 1 XMMHYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
IIPUMEHEHHUE MEJIU U €€ COCUHECHU M.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOICTBA OKCHJIA ¥ TUJIPOKCHUAA IUHKA, THAPOKCOKOMIUIEKCHI IMHKA. [[pumeHnenue
[HKA U €r0 COeANHECHUH.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPALLICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHUE KOJUIEKUMH «MeTalibl M CIUIaBbD), B3aUMOJCHCTBHE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJEHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IEJI04YEel, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE THUIPOKCHUIOB AJTIOMUHHS W LHHKA C
pacTBOpaMH KHCIJIOT U IIEJOYEH, pElIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHus», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYI.

XuMHS U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
0 HAyYHBIX METOAAX MO3HAHUSA U METOJO0JIOTUHA HAYYHOTO HccienoBanus. Hayuneie
MPUHIUIBI OPTaHU3AUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbIliieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIIMX BEIIECTB (Ha MpUMEpe MPOM3BOJCTBA aMMHUaKa, CEPHOU
KHUCIIOTBI, M€TaHoJa). [I[poMBbIIIIeHHBIE CTIOCOOBI MOTYYEHUS METAJIJIOB U CILJIABOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbl U €ro nNociueAcTBUs. Poib Xxumuu B
o0ecTieYeHUU YHEPTETUUYECKON OE30ITaCHOCTH.

XumMusg © 300pOBbe 4enoBeka. JlekapcTBeHHblie cpenctBa. [IpaBuiia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Pojib XUMUM B pa3BUTUN MEIULIMHBI.

XUMHS THIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIC J00aBKU. Poib Xxumun B
o0ecrieyeHnH MUIeBO 0e30MaCHOCTH.



Kocmetrnueckne u mapdromepHbie cpenactBa. bertoBas xumwms. [IpaBuia
0€30macHOr0 UCIIOJIB30BAHUS MPENapaToB OBITOBOIM XMMHUH B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEILCTBE: BXKHEHIIUE CTPOUTENbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03sicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KepaMHUKa.
Marepnansl 11 25neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaqn.

PacuéTel: Macchl BemiecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEII[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CITU OJHO U3 BEIIECTB UMEET
MIPUMECH, MacChl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOIM U MOJIIPHON KOHLIEHTPALIMK BEIIECTBA B
pacTBope, A0JM BbIX0/1a MPOYKTa PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpEeAMETHBIX CBA3€H NpH  H3YyYEHUHM oOOmed
HEOpPraHU4ecKoM XxuMHM B 11 Kilacce oCcylIecTBIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK U MOHSITHM, MPUHATHIX B OTJEIBHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIN3, CUHTE3, KiaccuPUKalus, MepuoaudHOCTh, HAOIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buonorus: kierka, opranusM, 3KocucTema, onocdepa, MeTadboJIM3M, MAKpO- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE TTOPOJIbI, MOJE3HbIE UCKOMAEMbIE, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHUYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAS
MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMBI 110 XUMUWN
HA YI'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIETI'O OGPA30OBAHIA



JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIhTAaTOB OCBOCHHS TpeIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETEHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOyYaIOIIMMHUCS POCCUMCKON T'paKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIAMH W HOPMaMHU TIOBEICHUS;, HAINYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIBTYpPbI; CIIOCOOHOCTh CTaBUTh 1IEJIM U CTPOUTH
YKU3HECHHbIC TUJTaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpPaKaroT
c(hOpPMHPOBAHHOCTh OIBITA TIO3HABATEIHLHON M MPAKTHYCCKOW EATECIHLHOCTH
00y4aronuxcs B MPOLEcce peaan3aui 00pa3oBaTeIbHON AEITETFHOCTH.

JIM4HOCTHBIE pE3yJbTAaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OIbITA TIO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyJarommxcsi B MpoIEecce pean3aiuu o0pa3oBaTeIbHON AESATEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB 1 00S3aHHOCTEH,
YBAXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIHIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IE€SITEIbHOCTH MPHU CO3/ITAHUN YISOHBIX
MIPOEKTOB, PEIICHUH YUYSOHBIX U MTO3HABATENbHBIX 3a/1a4, BHITOJTHECHHUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IUIHBIX BUIOB YICOHOU ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY ¢ HAyYHOMY HACJIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBaXEHUS K TIPOIECCY TBOpUYECTBA B OOJACTH TEOPHUM W TPAKTHICCKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHbIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca ¥ MMO3HABATEIBHBIX MOTHUBOB B MTOJIYYCHUH U ITOCTICAYIONIEM aHATH3E
nH(OPMAITUH O TTePEAOBBIX JTOCTHKEHUAX COBPEMEHHON OTCUESCTBEHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEIACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBSI3aHHBIC C XUMUUYECKUMU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

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

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

NMOHUMAaHUsl LEHHOCTEH 3JI0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOIO/IeHNsT TIpaBWi 0O€30MMacHOrO OOpaleHusi C BENeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TNPaBUJl HWHJIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHUSI MOCJIECICTBUN W HENPHUATHUS BPEIHBIX NMPUBBIUEK (YMOTpeOIeHUs
QJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

S) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIhCKON
NeSATEeIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOW W  JPYruxX BHAAX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aad
COIIMAJIbHON HAIPaBJICHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO NMPOGEecCuil pa3IudHoOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yibTaTaM TPyAOBOU I€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAWBUIYATBHON TpPaeKTOPUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aliuud COOCTBEHHBIX JKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XUMHH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECOO0PA3HOr0 OTHOUIEHUS K MPUPOJIE KaK HCTOYHHUKY
CYILIECTBOBAHMS )KU3HU HA 3€MIIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEM, BIHSHHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMATBHOM Cpeabl;

OCO3HAHHUS HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUNW XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAIILHOTO MPUPOAONOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKpYKAKOLIEH
IPUPOTHON Ccpeie, YMEHHsI TPOTHO3UPOBATH HEOJATONMPUSTHBIE IKOJIOTHYECCKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4usl Pa3BUTOr0 3KOJIOTUYECKOTO MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MPaKTUKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTUU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU
1 OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poid B
GbopMHpPOBAaHUU PALMOHATIBLHOTO HAYYHOTO MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
MPEACTABICHUS] 00 OKPYKAlollleM MHUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKA, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIEHUH MpoOJeM COXpaHEHUS
MPUPOITHOTO PAaBHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYMMOCTH XHUMHUHU JJII  COBPEMEHHOMU
UBWIN3ALMY: B €€ TYMaHUCTUYECKON HAITPABJICHHOCTH U BaXKHOM POJIM B CO3JJaHUU
HOBOM 0a3pl MaTepHAIIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIBbHBIX MpPOOJIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUM MEIUIMHBI, OOCCIEYCHUH YCIOBUN
YCHENIHOTO TPY/a ¥ SKOJOTUYECKA KOM(POPTHOM KUZHU KAXKIOTO YieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH: TOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CLIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMble 3HAHUS JJIsl aHAJIU3a U OOBSCHEHUS SBJICHUN OKPY’KAIOIIET0 MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJlaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHbIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHUSA IS
penieHus MpooOJieM B peajbHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUI0, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUW 1O XHUMHHU B
COOTBETCTBHHM C KM3HEHHBIMHU MOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOM
JEATEIIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS MTPOTPAMMBI TI0 XMMHH Ha YPOBHE
CpeaHero oo11ero 0opa3oBaHus BKIFOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PECHUS  OOYUYAIOIIHUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIE) OOIIeHayYHbIC TOHSATHUS, OTPAKAIOIIUE



IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKY METOJO0B TO3HAHUS,
UCIIOJb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
MPoIIeCC, CUCTeMa, HAYYHBIA (paKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpusl, UCCIe0BaHNEe, HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHE);
YHUBEpCAJIbHBIC yueOHbIC JNEUCTBUS (TO03HABATEIbHBIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecIreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH M COLMAJIBbHON KOMIIETEHIMN O0Yy4ArOIINXCS;
CHIOCOOHOCTD oOyuaromuxcs UCIOJIb30BaTh OCBOCHHBIE

MEXIMCIUIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEpPCAIbHBbIC y4eOHBIC
JICUCTBHS B MIO3HABATEIBHOM M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3ynbTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

CaMOCTOSITeIbHO  (OPMyNIHpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LeNU JACATEIbHOCTH, 3ajaBas MapaMmMeTpbl U KPUTEPUU UX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IIEJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHM 3HAHUM MPUEMBI JOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU TMOHATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE IMOHITHS I OOBSICHEHHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU IJis KJIacCU(PUKAIIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXXJICHHUS (MHAYKTUBHbBIC, JCAYKTUBHbBIC, TIO
aHAJIOTUM), BBISIBJISTh 3aKOHOMEPHOCTU U TMPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SBJIICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CUMBOJIMUECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJIC/ILHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4ueckas (popMyiia, ypaBHEHUE XUMUYECKOU peaKIuu
— TIpU pPEIICHUU Y4eOHBIX TMO3HABATEIHHBIX W MPAKTHUUECKUX 3a1ad, MPUMEHSTH
Ha3BaHHbBIC MOJICJILHBIC MPEJICTABICHUS JIJIs1 BBISBJICHUS XApAKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO MO3HAHMS BEHIECTB U XUMHUUYECKHUX
pEeaKUunii;



dbopMynupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BONPOCHI B KauyeCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JUIsi (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS U  IPOBEACHUSA
YYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 pe3ysbTaT, (OopMyIUpOBATH
0000IIEHNS U BBIBOABI OTHOCUTENIBHO JIOCTOBEPHOCTHU PE3YIbTATOB UCCIIET0BAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTUET O POAEIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENIbCKOW U MPOEKTHOU
JESITEIbHOCTH, TPOSABIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHUIO PA3JIMYHBIX METOJIOB
IIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HUCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NoMmyJsipHasl JUTEparypa XUMHUYECKOTO COAEpKaHWs, CIIPABOYHBIE MOCOOUS,
pecypcbl MIHTEpHETa), aHaIu3upOBaTh MH(DOPMALMIO Pa3IMYHBIX BUAOB U (OpM
IIPE/ICTABIICHNU, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HEIIPOTUBOPEUYUBOCTB;

(GbOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orObope wuHpoOpMalMK, HEOOXOAUMOW I BBINOJHEHUS YYEOHBIX 3aaad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAIbHYIO  (QOpMy  MpelCTaBlICHUS
uH(popmanuu (cxemsbl, rpaduKu, T1arpaMmbl, TAOJIULBI, PUCYHKH U JIPYTHUE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA ITPHU pabOTe C XUMUUECKOU
uH(popMaIuei: MPUMEHITh MEXIpeIMeTHbIe ((DU3NYecCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIITHOCTH.

KoMMyHUKATHBHBIEC YHUBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

3aJlaBaTh BOIMPOCHI M0 CYHIECTBY 00CYK/1aeMOM TEMbI B XOZ€ IUaIora u/uiu
JIMCKYCCHUH, BBICKa3bIBaTh UIeU, (DOPMYIUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEIBHO BBIITOJIHEHMS IPEJIOKEHHOM 3aa4H;

BBICTYNIATh C MPE3EHTAUMEN pe3yJbTaTOB I103HABATENBHOW JESITEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENLHO WJIM COBMECTHO CO CBEPCTHUKAMU MTPH BBHIMOJIHEHUU
XUMHUYECKOTO IKCIEPUMEHTA, MPAKTUUECKOW PabOThl MO HUCCIEAOBAHUIO CBOMCTB



M3y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, M (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM TMPOBEAECHHBIX WCCIEAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Y4eOHbIE NeCTBUS:

CaMOCTOATENIBHO IIJIAHUPOBATh M OCYIIECTBISATH CBOK I1I03HABATEIBHYIO
NEATEIbHOCTh, OIpenessas €€ Leau W 3aJadd, KOHTPOJIMPOBaTb M IIO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraeMblii alfOPUTM JACUCTBUNA TpHU
BBIMIOJTHEHUH YYE€OHBIX U HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs ¢ Y4ETOM TOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XMMUYECKUX PEAKIUAX;

OCYILECTBJIATE CAaMOKOHTPOJIb JESATEIBHOCTH HA OCHOBE CaMoOaHaau3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHBIC pe3yIbTaThl OCBOSHUSI IMIPOTPAMMBI IO XUMHUH Ha Yri1yOJIEHHOM
YPOBHE Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUs BKIIOYAIOT ClICU(PUYECKUE IS
y4eOHOro npeaMera « XuMHUs» Hay4dHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH MO
OCBOCHHIO, HHTEPIIPETALIMN U MPEe0Opa30BaHUIO 3HAHHWM, BUABI JACATEIBHOCTH 10
MOJTYYEHUIO HOBOTO 3HAHWA W TPUMCHEHUIO 3HAHUW B Pa3IMYHBIX YYCOHBIX
CUTYyallUsIX, & TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBA3AHHBIX ¢ XUMuen. B
porpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TroOJaM
W3yYCHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECTIEYCHUH YCTONYMBOTO
Pa3BUTHS YEJIOBEUECTBA B PELICHUU MPOOJIEM AKOJOTHUYECKOMN, IHEPTETUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpHAJIOB,
HOBBIX HCTOYHUKOB SHEPTUH, B oOecrieyeHun PALMOHAIBLHOTO
PUPOOTIOIH30BaHNsI, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTypPbI
YeJIOBEKa, a TAKKE IKOJIOTUUECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBbBIO
Y IIPUPOJIHOM CpeJie;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpass  BKJIOYAET:
OCHOBOIIOJIAraroIINe MOHATUA — XUMUYECKUU 3JIEMEHT, aTOM, SAPO U 3JIEKTPOHHAS



o0oyouka aroma, s-, p-, d-aTOMHBIE OpOWTAM, OCHOBHOE M BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BaJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJICHHS, XUMHUYECKas CBA3b,
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, YTIEPOHBIN CKeNeT, (YyHKIIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibsl (pa3BEpHYThIE, COKpallEHHbIE,
CKEJIETHBIE), HM30MEpPHUsl CTPYKTypHass M HPOCTPAHCTBEHHas (reoMeTpuyecKas,
ONTHYECKAs), HM30MEPHI, T'OMOJOTMYECKUA pAJ, TOMOJIOIH, YIIEBOAOPOJBI,
KHUCIIOPOJ- M a30TCOJIEpKAIllUe OPraHUYECKUE COETUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJCKYJISAPHBIE COEIUHEHHUS, TEOPUH, 3aAKOHBI
(nepuoanueckuit 3akon J[. M. MeHnneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3a4KOH COXPAHEHHUS
Y T[pEBpalICHUS BHEPrUM IMPU XUMUYECKHX pEAKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3BIK XMMHUH, MUPOBO33DEHUYECKUE 3HAHUS, JIEKAIINE B OCHOBE
NIOHUMAaHUS IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX SBJIICHUI; ITPEICTABICHHUS O
MEXaHU3MAX XUMHUYECKHUX pPEaKUuid, TEePMOJUHAMHYECKMX M KHUHETHYECKHX
3aKOHOMEPHOCTSIX UX MPOTEKaHUs, O B3AMMHOM BIIMSIHUHM aTOMOB U TPy aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3pdexTrr, opueHtanTsl 1 u Il pona);
(akToJIIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, MOJyYEHUU U OE30MacCHOM
UCIOJIb30BaHUU BaXXHEHMIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTUUYECKOU
JEeATEIbHOCTH YeJIOBEKa, OOIIMX HayYHBIX IPUHIUIIAX XUMUYECKOTO MPOU3BO/ICTBA
(Ha mpuMepe MPOU3BOICTBA METAHOJIA, IEPEPAOOTKH HEPTH);

C()OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh MX B3aWMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHSITHS NPU
ONMCAHUM COCTaBA, CTPOCHUS U CBOKMCTB OPTaHUYECKUX COEIMHEHMIA;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABJIEHUS MOJIEKYJISPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OpraHUUYECKUX
BEILECTB;

COCTABJISITh YPABHEHUSI XMMHUYECKUX PEAKUUA U PaCKpbIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENbHBIX ~ PEAKUUH  MOCPEICTBOM  COCTABJICHHS
ANEKTPOHHOIO OallaHca JTUX peaKlMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTABJICHMSI MX ITOJIHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHHIA;

W3rOTaBIMBATh MOJIEIN MOJIEKYJl OPTaHUYECKUX BELIECTB JJIS WIUTFOCTPALIU
UX XMMHUYECKOTO U MPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHUPOBAHHOCTh YMEHUM: YCTAHABIMBATH MPUHAIJICKHOCTh M3yYEHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBY M CTPOCHUID K OIPEACIEHHOMY
KJIacCy/Tpynme COEIWHEHWH, JdaBaTb MM Ha3BaHUA 10 CUCTEMATHYECKON
HoMeHknatype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BAHUS MJIA OTACIIBHBIX
MPEICTaBUTENIC OPraHUYEeCKUX BEIIECTB (3THIICH, alleTHIICH, TOJIYOJ, TJIMLEPHUH,



ATWICHTINKONb, (eHOoN, (OopMambIeTul, aneTaabIerua, ameToH, MypaBbHUHAs
KHUCJIOTA, YKCYCHAsl KUCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, MAJIbMUTUHOBASI KUCIOTHI,
TJIMIWH, aJJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBHHWI, U30IPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHE);

cOPMHPOBAHHOCTh, yMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OPTraHUYECKUX COCJUHEHUSIX (KOBAJICHTHAsI W WOHHAsl CBsI3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh, YMEHUSI MPUMEHATH TMOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUH XapaKTEPU30BATh COCTAB, CTPOCHHE, PU3HUECKHEC
U XUMHUYECKHME CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BEUIECTB: AJKAHOB, IMKJIOAIKAHOB, aJIKCHOB, AJIKaIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJAOPOJIOB, CIUPTOB, albJAECTHUIO0B, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX MU CJOXKHBIX 3(QHUPOB, KUPOB, HUTPOCOCIAUHEHUNH U aAMHUHOB,
aMUHOKHUCJIOT, O€JKOB, YIJIEBOAOB (MOHO-, JAW- U  TOJHCAaXapujoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIMX XWMHYECKUX pEAKIHl C KCIOJIB30BAHUEM CTPYKTYPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHHUSI TOJTBEPKJaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COCIUHEHUM OT
KpPaTHOCTH M THUITA KOBAJICHTHOU CBSI3U (G- U T-CBSI3M), B3AUMHOIO BIMSHUS aTOMOB
U TPYMI aTOMOB B MOJIEKYJIax;

c(hOpMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh UCTOUYHUKH YTIIEBOJOPOIHOTO
ChIpbs (HEPTH, IPUPOJHBIN T'a3, yrojb), COCOObI €ro NEPepadOTKU U MPAKTUYECKOE
MPUMEHEHUE TIPOJIYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HaHUsl — HAOJIOJCHUH, U3MEPEHUU, MOJICTUPOBAHUM, IKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH OCHOBHBIE OTEPAIIMU MBICIIUTEIHHOM
JIEATCIbHOCTH — aHaJlu3 U CUHTE3, CpaBHEHHUE, O0O0OIIEeHHE, CUCTeMaTU3alulo,
BBISIBJICHUE PUYUHHO-CIJIEICTBEHHBIX CBSI3€U — JIJIs U3YUYEHHUs CBOMCTB BELIECTB U
XAMUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYUYHBIX TMPEAMETOB JJIs
Oonee OCO3HAHHOTO TIOHMMAHHUSI CYIIHOCTH MaTE€pPUaLHOTO E€IWHCTBA MHPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKONW XUMHUHU JUIsi OOBSICHEHHS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO IPUPOY;



c(OpMUPOBAHHOCTh YMEHUI: MPOBOJUTH PACUETHI [0 XUMUUYECKUM (POopMyam
U YpPaBHEHUSAM XHMHYECKUX DPEAKIIMN C WCIOJb30BAaHUEM (PU3NUECKUX BEITHYUH
(Macca, 00bEM ra3oB, KOJIMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHYECKOU (POpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATH U OLIEHUBAThH
C TO3UIMH  DKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS  OBITOBOM |
MPOU3BOICTBEHHOM JIEATEILHOCTH YEJI0BEKA, CBA3AHHOM € repepaboTKON BELIECTB,
UCITI0JIb30BATh MOJYUYCHHbIE 3HAHUS U IPUHSATUSL TPAMOTHBIX pElIeHUH npobiieM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

c(OpPMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEFHO IJIAHUPOBATh M MPOBOIUTH
XUMHUYECKUN SKCIIEPUMEHT (MOIy4YeHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKUMH YTJIEBOAOPOJOB PAa3jIMYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIIECTB, PELICHHUE HKCIEPUMEHTATbHBIX
3a/lady 10 pPAacClO3HABAHUIO OPraHUYECKUX BEIIECTB) C COONIOACHUEM IPABHII
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHUEM,
dbopMyaupoBaTh IEb HUCCJICAOBAHMS, NPEACTABIATh B pa3iudHON (popme
pe3yJbTaThl SKCIEPUMEHTA, aHAJIU3UPOBATH U OLIEHUBATH UX IOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

coOJIt01aTh MpaBuUia SKOJIOTHYECKH 11€71eCO00pa3HOTO MOBEJCHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 3J0POBBbS, OKPYXKAOIIEH
IIPUPOJHOM CPElIbl U JOCTUKEHUSA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIcI nokasarens [1J1K;

aHANIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATH LI€JCHANPABICHHBIA IOUCK
XUMUYECKON MH(OpPMAIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBor MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBaTh XUMHUYECKYIO0 HH(POpMaILIKIO, TepepadaThiBaTh €€ U UCIO0Jb30BaTh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.

11 KIIACC

[IpeameTHble pe3ynbTaThl OCBOEHUS Kypca «OOmas M HeopraHuyeckas
XUMUSD» OTPAXKaloT:

c(OpPMHPOBAHHOCTh TPEJCTABICHUN: O MaTepUaIbHOM EIWHCTBE MHpA,
3aKOHOMEPHOCTSIX M IO3HAaBAEMOCTU SIBICHUM NPHUPOABI, O MECTE€ M 3HAYECHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ pojid B OOECHEUYEHUH YCTONUHMBOIO
pa3BUTHUSI, B pEUIEHUU MPOOJIEM SKOJOTHYECKON, DHEPreTUUeCKON M MHUILEeBOM



0€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JaHUU HOBBIX MaTEpPUAJIOB, HOBBIX
VMCTOYHUKOB SHEPTHH, B OOECIEYCHUH PAI[MOHAIBHOTO MPUPOIOIOIH30BAHUS, B
GbOpMHpPOBaHUM MHPOBO33PECHHUS W OOMIEW KyJbTyphl 4YEJIOBEKa, a TaKKe
AKOJIOTMYECKH OOOCHOBAHHOT'O OTHOIICHHS K CBOEMY 370POBBIO M IIPUPOJIHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUUYECKUI 2JIEMEHT, aTOM, AJIpO aTOMa, U30TOIIbI,
ANIEKTpOHHAs o000JIoYKa aToma, S-, p-, d-aToMHBIE OpOWUTalM, OCHOBHOE U
BO30YXXJIEHHOE COCTOSIHMS aToMa, THOpHAM3alMs aTOMHBIX oOpOuTajel, HOH,
MOJIEKYJa, BaJICHTHOCTb, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBs3b (KOBaJ€HTHAs, HWOHHAsA, METAJUIMYECKas, BOJOPOHAs),
KpUCTAUTMYECKAsl PEIIETKA, XUMHUYECKas peakius, pacTBOpP, 3JIEKTPOJIUTHI,
HEDJICKTPOJIMUTHI, AJICKTPOJUTHYECKAsE JIUCCOIMAIINSA, CTENEHb JHUCCOIUALINH,
BOJIOPOJIHBIN TIOKa3aTelb, OKHUCIHUTENIb, BOCCTAHOBUTEb, TEIJIOBOK 3 deKT
XUMHUUYECKOHN peakiuu, CKOPOCTh XUMUYECKON pEeaKIui, XUMUYECKOE PAaBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUS AJNEKTPOJIUTHUYECKON TUCCONUALNM, TEPUOIUYECCKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAICHUS] SHEPTUM MPU XUMHUUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTB, 3aKOH JICMCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJHMYECKHUI S3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHUS, JIeKAIIINE B OCHOBE TOHUMAaHMUSI MPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKUX SIBIICHUI; COBPEMEHHBIC MPEJCTABICHUS O CTPOCHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJSPHOM M HAJIMOJICKYJSIPHOM YPOBHSIX;
MPEJICTAaBJACHUSI O MEXaHM3MaxX XUMHUYECKUX PEaAKLHM, TEPMOIMHAMUYECKUX W
KMHETUYECKUX 3aKOHOMEPHOCTAX MX NPOTEKaHUS, O XMMHUYECKOM PAaBHOBECHH,
pacTBOpax M JUCHEPCHBIX CHCTEMax; (PaKTOJIOTUUECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJYYCeHUU U 0€30MaCHOM HCTIOJIB30BAaHUU BAKHEUIIINX HEOPTaHUUECKUX
BCIIECTB B OBITY W NPAKTHUUYCCKON JEATCIHLHOCTH YEJIOBEKa, OOIMX HAyYHBIX
MIPUHITUIIAX XUMHUYECKOTO MPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUU: BBISIBISITH XapaKTEPHbIC MPU3HAKU TIOHSATHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OMMCAaHUU HEOPTaHUYECKHUX BEIIECTB U UX MPEBpaICHUM’;

c(hOpMHUPOBAHHOCTh YMEHHS HCIIOIb30BaTh XMUMHUYECKYIO CHUMBOJIUKY JIJIS
coctaBieHus (OpPMYJ BEIIECTB H  YPAaBHCHHM XHMHYECKUX  PEAKIUH,
cucrematudeckyro HoMeHkIaTypy (IUPAC) u TpuBraibHbIe Ha3BaHUS OTACIBHBIX
BEIICCTB;

c(hOpMHPOBAHHOCTh YMEHUS OTPEEIATh BAJICHTHOCTh M CTENEHb OKUCIICHHUS
XMMHUYECKUX DJIEMEHTOB B COCIMHEHUSX, BUJ XUMHYECKOW CBS3M (KOBaJEHTHAas,
WOHHAs, MeETaJUuInyecKas, BOJOPOJIHAs), TUMN KPUCTAJIMYECKON  PeIIETKU
KOHKPETHOTO BEIIIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOH PpEIIETKH, OOMEHHBIA U
JIOHOPHO-AaKLENTOPHBIN MEXaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTaHMYECKHUE BEIIECTBA
M0 UX COCTABY, XMMUYECKUE PEAKIIMHU IO PA3IMYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQEeKTy peakiiu, U3MEHEHHIO CTEIeHen
OKHCIICHUSI JJIEMEHTOB, OOpaTMMOCTH, Y4YacTHIO KaTajau3aTopa U JApyrue);
CaMOCTOATENILHO BBIOMpAaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCU(pUKALMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUYECKOTO 3aKoHa Jl.
. MenneneeBa 1 IEMOHCTPUPOBATH €r0 CUCTEMATU3UPYIONIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTb YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckoit  cucremsl  J.M.  MeHngeneeBa,  UCNOJNB3ysl  IOHSTHUA
«QHEPreTUYECKUE YPOBHU», «IHEPreTUUYECKUE MOIYPOBHH», «S-, p-, d-aTOMHbIE
opOuTanu», «OCHOBHOE U BO30YKIEHHOE SHEPreTUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHsI CBOMCTB XMMMYECKUX AJIEMEHTOB U HUX
coeqMHeHUM no nepuogaMm u rpynmnam Ilepuonnueckoin cuctemsr J[. .
MeHeneeBa, BaAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

chOpPMHPOBAHHOCTh YMEHM: XapaKTepH30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILIECTBOBAHUE T'€HETUYECKOU CBSA3M MEXIYy HEOPraHMYECKMMH BELIECTBAMHU C
ITOMOIIBI0 YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c()OPMHPOBAHHOCTh yYMEHHUS PACKPhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKLUN MMOCPEICTBOM COCTaBJIEHMSI 3JIEKTPOHHOTO OajlaHca
TUX peakUui; peakuuid HOHHOrO OOMEHa IMyTEM COCTaBJICHUS HX MOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  THUAPOJW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHus (Ha MpUMEPE T'MIPOKCOKOMIUIEKCOB [IUHKA U aTFOMUHUS );

c(OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMUYECKUX PEAKIHUN C y4ETOM MX DHEPreTUYECKHX XapaKTEPUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUu B 3aBHCHMOCTH OT Pa3JIUYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUS] XUMUYECKOTO PaBHOBECHS MO/ BIUSIHUEM
BHelIHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaThb XUMHUYECKUE PEAKIIHH,
JeXallue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUs CEPHOW KHCIOTHI, aMMHAaKa,
oOIMe HayyHble MPHUHLMIBI XUMUYECKHMX MPOU3BOJICTB; 1LIEJIECO00PA3HOCTD



MPUMEHEHUSI HEOPTAaHWYECKUX BEIIECTB B MPOMBINUICHHOCTH U B OBITY C TOYKH
3pEHUS] COOTHOILICHUS PUCK-TI0JIb34;

c(OPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
NMO3HAHUA SIBJICHUM NpUpoabl — HaAOIIOJEHUE, W3MEPEHHE, MOJCIUPOBaHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBIN ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATLHOM HCCIICIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B TMPHUPOJIE,
MPaKTUYECKOMN JACSITEIIbHOCTH YeJIOBEKa U B ITOBCETHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISIBIISATh B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TPEJCTABICHUSMU JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JJIs
0o0Jiee 0CO3HAHHOTO MTOHUMAaHUSI MAaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUECM
MOHATUM «MacCOBasi JIOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHAS KOHILICHTPALUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MaccCe
Wi 00bEMY OZHOTO M3 YYAaCTBYIOLIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKIuy; 3HAYCHUs] BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKLHH, €CIM OJAHO U3 MCXOJHBIX BEIIECTB JaHO B BUAE PacTBOpaA C
OTpeIeIEHHON MAacCOBOM J10JIe pacTBOPEHHOTO BEIECTBA WJIM JIAaHO B M30BITKE
(MMeeT MpUMeECH); AOTU BhIXO/AA MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUH ra30B;

c(hOpMUPOBAHHOCTh YMEHHUI: CaMOCTOSTENIBHO TUIAHUPOBATh U TMPOBOIUTH
XUMUYECKUH  JKCIEpUMEHT  (IPOBEJCHHME  pEaKIuid  HOHHOTO  OOMeHa,
MOATBEPAKIACHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEIEICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHHUE BIIUSHHUSI
pa3IUuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOW  peakiuu, pelieHue
AKCIEPUMEHTANbHBIX 3a7ad 1o TtemaM «Metawib»y u  «Hemeramisy) ¢
COOJTI0/IeHNEM TIpaBUiI 6€30MacHOro0 OOpalleHus ¢ BEIIeCTBAMU U J1a00paTOPHBIM
o0opyaoBaHueM, GOPMYIUPOBATH 11EJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl  AKCIEPUMEHTA, AaHAJIM3UPOBaTh M  OLEHUBATh  HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOTIOATh MPaBUIIA MOJb30BAHUSI XUMUYECKON
MocyIol W JabopaTOpHBIM O00OpyJAOBaHWEM, OOpalleHHus C BelIeCTBaAMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJHEHUIO JTAOOPATOPHBIX XUMHUYECKUX
OTBITOB, H3KOJIOTUYECKH I1e71eCO00pa3HOro TMOBEACHUS B OBITY W TPYIAOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHECHHSI CBOETO 3JI0POBbS, OKPYXKAIOILIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOI'0 JIEUCTBUSL HA YKUBbIC OPTaHU3Mbl OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIcs nokazarens [1K;



c(OPMHUPOBAHHOCTh, YMEHHUMW: OCYIIECTBIIATH IIEJICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JaUTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAIIHIO, IepepadaTeiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ Kontpoabnbie | IlpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atoma. [lepnoanueckuit 3aKoH
1.1 u [lepuoanueckas cucreMa XuMHYECKUX 9 https://lesson.edu.ru/
anemenToB /I. 1. Menaeneera
12 Ctpoenue BemiectBa. MHorooopasue 11 |
' BELIECTB
1.3 XUMHUYECKUE pPEAKITUU 19 1 3
Uroro no pazneny 39
Pa3nen 2. Heoprannyeckasi XuMust
2.1 Hewmeranmnst 31 1 https://lesson.edu.ru/
2.2 Meraiubl 23 1
Hroro no paszneny 54
Paszgea 3. Xumus u :Ku3Hb
Mertobl TO3HaHUS B XUMUU. XUMUS U
3.1 A 9 https://lesson.edu.ru/
KU3Hb
Uroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 g

I[TPOIT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
Kosun4yecTBo yacos
Ne JJIeKTPOHHBbIE U(PPOBBHIE
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTesibHbIE pecypchbl
padoThI padoThI
[IpeameTt 1 3HaYEHUE OPraHUYECKON
1 XWMUH, IPEACTABICHUAE O 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
MHOT000pa3uu OPraHUIECKUX 4e24-ac02-efb16fa49f6a
COCIMHEHU I
DJIEKTPOHHOE CTPOEHUE aTOMa
yriepojia (0CHOBHOE U
) 5036 8HHOE CoCTORHI) 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
ae ‘ 4e24-ac02-efb16fa49f6a
BanenTHbIe BO3MOXKHOCTH aTOMa
yriaepoja
XUMHUYECKas CBSI3b B OPraHUYECKHUX
3 COEMHEHUAX. MexaHu3Mbl 1 https://lesson.edu.ru/lesson/a9t3d191-5ele-
00pa3zoBaHus KOBAJIEHTHOU CBSI3H, 4e24-ac02-efb16fa49f6a
CrocoObl pa3phiBa CBsI3EH
4 Teopus cTpoeHUST OPraHUYECKUX 1 https://lesson.edu.ru/lesson/c935a58c-abOe-
coennHeHnuil A. M. byrneposa 4¢59-9dcf-20517ae4b52e
Buael nzomepun: CTpyKTypHas,
5 IIPOCTPAHCTBEHHAs. JJIEKTPOHHBIE 1 https://lesson.edu.ru/lesson/c935a58c-abOe-
3 PeKTH B MOJIEKYJaX 4¢59-9dcf-20517ae4b52e
OPTraHUYECKUX COCTUHEHUIN
[IpencraBnenue o KIaccupUKAIUU
6 a « N 1 https://lesson.edu.ru/lesson/726ee099-e1a9-
Y CUCTEMATUYECKasi HOMEHKJIATYP A410f-b8be-bdch589acad]
(IUPAC) oprannyeckux BEIIECTB




Knaccudukanms peakiuii B

https://lesson.edu.ru/lesson/726ee099-e1a9-

’ OPraHU4eCKOW XUMHUHU 410f-b8be-b4cb589aead1
g Cucremarusanus 1 00001eHne https://lesson.edu.ru/lesson/726ee099-e1a9-
3HAHWUH 10 TEME 410f-b8be-b4cb589%aeadl
AJIKaHBI: TOMOJIOTUYECKHM PsI,
obmas ¢popMyaa, HOMEHKIATypa U
9 I/I3(L)IIIVI€ iﬂpaﬂ};KT OHHOE I P https://lesson.edu.ru/lesson/258ddc06-ec23-
PHA, p 473¢-b3d7-ed82fcaddd02
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT
10 duznueckre 1 XUMUYECKUE https://lesson.edu.ru/lesson/4da31505-652d-
CBOMCTBA aJIKAHOB 4916-9e7c-56e88b39bb24
Haxoxnenne ajikaHoB B Ipupoie.
11 CL10co6L 0 CHISL I https://lesson.edu.ru/lesson/9641927f-bbc8-
i 44b9-b3ea-81a2be75c47a
MIPUMEHEHUE aJTKAHOB
[uxnoankansl: o6mas Gopmyna,
HOMEHKJIaTypa U U30MEpHs,
D 0COBCHHOCTH CTDOCHIS I https://lesson.edu.ru/lesson/9641927f-bbc8-
P 44b9-b3ea-81a2be75¢47a
XHUMHUYECKHX CBOKMCTB, CIIOCOOBI
MOJIYYEHUS] U IPUMEHEHUE
Pemenune pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJISIPHOMN
(bopMyITBI OPraHUYECKOTO BEIIeCTBa
13 110 MACCOBLIM 1O/LIM ATOMOE https://lesson.edu.ru/lesson/7dada027-8448-
0 MaCCOBBIM J10 OMO 418f-b416-fbaledd4ab6d
DJIEMEHTOB, BXOISIIHNX B €r0 COCTaB.
Cucremarusanus U 00001eHne
3HAaHUH 110 TEME
14 AJKEHBI: TOMOJIOTHYECKUH psif, https://lesson.edu.ru/lesson/4038171e-4158-

oOmas ¢popmysa, HOMEHKIATypa,

4bd1-ae98-18dc1cfb9399




3JIEKTPOHHOE M IPOCTPAHCTBEHHOE
cTpoeHue Mosekya. CTpyKTypHas U
LIUC-TPAHC-U30MEPUS AIIKEHOB

duzndyeckre U XUMHUYECKIE

https://lesson.edu.ru/lesson/05ab5925-ba8e-

15 cBoiicTBa ankeHoB. [IpaBuio 4996-840b-70b5e8db7 Lac
MapkOoBHHMKOBa
16 CniocoOslI nony4eHus u https://lesson.edu.ru/lesson/05ab5925-ba8e-
MPUMEHEHHUE AJIKEHOB 499¢-840b-70bSe8db71ae
[IpakTrueckas padora Ne 1 o reme
17 "I https://lesson.edu.ru/lesson/53¢d2379-2a45-
OULYHICHTHE STHICHA 1 HBYHCHHE 43b1-967-7ebedaf03ced
€ro CBOMCTB
Pemenne pac4€THbIX 33124 HA
13 . https://lesson.edu.ru/lesson/7dada027-8448-
OTPECIICHIE MOJICKYTAPHON 418f-b416-fbaledd4ab6d
(opMyIbI OPraHMYECKOTO BEIleCTBa
ATKagueHsbl: CONpsKEHHBIE,
19 HU30JIMPOBAHHBIE, KYMYJIUPOBAHHBIE. https://lesson.edu.ru/lesson/6df23393-6f08-
Oco0eHHOCTH ANEKTPOHHOTO 4b9f-ae01-a983b95b854a
CTPOEHHUS
20 XUMHUYECKUE CBOMCTBA https://lesson.edu.ru/lesson/6df23393-6f08-
CONPSIKEHHBIX TUEHOB 4b9f-ae01-a983b95b854a
71 CriocoOsbI oy4eHus u https://lesson.edu.ru/lesson/6df23393-6f08-
NPUMEHEHNE AIKAUEHOB 4b9f-ae01-a983b95b854a
AJIKMHBL: TOMOJIOTUUECKUH PsiJI,
oOmras popmyna, HOMEHKIIATYpa,
wwast opy P https://lesson.edu.ru/lesson/05¢9a929-6741-
22 JJIEKTPOHHOE U IIPOCTPAHCTBEHHOE

CTPOEHHUE MOJEKYI, PU3NIECKue
CBOMCTBA

4d7c-84b5-009292468356




https://lesson.edu.ru/lesson/05¢9a929-6741-

23 XHUMHYECKHE CBOMCTBA AJIKHHOB 4d7¢-84b5-009292468356
o KauecTBeHHbBIE peakiuy Ha https://lesson.edu.ru/lesson/05¢9a929-6741-
TPOMHYIO CBSI3b 4d7c-84b5-009292468356
75 CriocoOsI moTy4eHus u https://lesson.edu.ru/lesson/05¢9a929-6741-
NIPUMEHEHNE ATKUHOB 4d7c-84b5-009292468356
26 Pemenue 3agayu: pacd€rsl 1o https://lesson.edu.ru/lesson/7dada027-8448-
YPaBHEHUIO XUMUYECKON pEAKIIUHI 418f-b416-fbaledd4abbd
7 Cucremaruzanus U 00001IeHne https://lesson.edu.ru/lesson/6¢919641-7956-
3HAHHUHU II0 TEME 4130-b1fd-c7e71db395d7
ApEeHbI: TOMOJIOTUYECKUN Ps/I,
ob611asg hbopMyiia, HOMEHKIATYPa.
g 5 wast hopmy P https:/lesson.edu.ru/lesson/d86d7d00-d5b4-
JIEKTPOHHOE Y MPOCTPAHCTBEHHOE 491 d-aded-c3dda ] 9feefa
CTPOCHHE MOJIEKYJ O€H30J1a U
TOJTyoJ1a, X (PU3HYECKUE CBOMCTBA
29 XUMHYECKUE CBOWCTBA apEHOB: https://lesson.edu.ru/lesson/d86d7d00-d5b4-
peaKkLu 3aMELEHUs 491d-aded-c3ddal9feef4
XUMHYECKUE CBOWCTBA apEHOB:
30 AKLI DI S https://lesson.edu.ru/lesson/d86d7d00-d5b4-
PCAKIIH HIPHCOCIHHEHIA, 491d-aded-c3ddal9feefd
OKHCJIEHHE TOMOJIOTOB OeH301a
31 Oco0EHHOCTH XUMUYECKIUX CBOMCTB https://lesson.edu.ru/lesson/d86d7d00-d5b4-
cTupoja 491d-aded-c3ddal9feef4
Pemenune pacu€THbIx 3a/1a4 Ha
3 OIDEICICHIE MOICKVISDHOG https://lesson.edu.ru/lesson/7dada027-8448-
peact ICKYIIAD 418f-b416-fbaledd4ab6d
(GhOpMYJITBI OPTaHMYECKOTO BEIIECTBA
33 CriocoOsbI oy4eHus u https://lesson.edu.ru/lesson/d86d7d00-dSb4-

NpUMEHEHHE apEeHOB

491d-aded-c3ddal9feef4




I'eneTnueckas cBI3b MEXKOY

https://lesson.edu.ru/lesson/7dada027-8448-

34 PASIIHAHBIMI KTaccamu 418-b416-fbaledddab6d
YIJIEBOAOPOIOB
Pacuértbl 1o ypaBHEHUSIM

35 XUMHYECKUX PEaKIUM. https://lesson.edu.ru/lesson/7dada027-8448-
Cucremarusanusg U 00001eHne 418f-b416-fbaledd4abbd
3HAHUU 110 TEME

36 [Ipupoansrii ras. [lonyTHbie https://lesson.edu.ru/lesson/99557a5e-2221-
He(TSHBIC Ta3bl 43e0-97b8-983de535c44d

17 KameHnHbli1 yroiap 1 IpOayKThl €T0 https://lesson.edu.ru/lesson/99557a5e-2221-
nepepaboTKu 43e0-97b8-983de535¢44d
Hedtb 1 criocoOb! €€ mepepaboTKH.

38 [TOHMEHCHIE IIDOLVKTOR https://lesson.edu.ru/lesson/99557a5e-2221-

P poAyK 43¢0-97b8-983de535¢44d
nepepaboTku HedTU
I'eneTnueckas cBsI3b MEKIY https://lesson.academy-

39 pa3InYHBIMU KJIacCcaMH content.myschool.edu.ru/lesson/75957f70-
YIJIEBOIOPOIOB 50f4-4910-b706-ac2d1b0f4c26
l'anorenonpons3BoHbIE

CcBOIO (I: o 3ﬂe OHHOE https://lesson.academy-
JIEB B: DJICKTPOHH

40 yr g p A P content.myschool.edu.ru/lesson/75957f70-
CTPOCHHE, PEAKIIHH 3aMCHICHHIA 50f4-4910-b706-ac2d1b0f4c26
rajoreHa
JlewicTBue 1Iemoyuen Ha
rajoreHnpoOn3BO/IHbIE. https://lesson.academy-

41 BsaunmonelictBue content.myschool.edu.ru/lesson/75957f70-

JIUTAIOTEHAJIKAHOB C MarHueM u
ITTHKOM

50f4-4910-b706-ac2d1b0f4c26




Cucremarusanus 1 00001eHne

https://lesson.edu.ru/lesson/6¢919641-7956-

42 SHAHHH 10 pasAciLy 4130-b1fd-c7e71db395d7
"VrineBonopoasr"
43 KoHTponbHas pabota 1o Teme https://lesson.edu.ru/lesson/6abf1680-4ebS-
"Yraesogopopr" 4612-8ea5-44d63cccf518
[IpenenbHbIE OTHOATOMHBIE
CIIUPTBL: TOMOJIOTUUECKHH P,
44 oOuras popmyna, CTpoeHUE https://lesson.edu.ru/lesson/5439¢18b-7440-
MOJIEKYJ, U30MEpHU4, 4b6f-bf84-c04fa471694f
HOMEHKJIaTypa, Kiaccuuxanms,
(du3HYECKHE CBOMCTBA
45 XUMHUYECKUE CBOMCTBA MPEIETbHBIX https://lesson.edu.ru/lesson/5439¢18b-7440-
OZHOATOMHBIX CIIUPTOB 4b6f-bf84-c04fa471694f
CriocoObI nostyyeHust u
46 T HOATOMHLIX https://lesson.edu.ru/lesson/5439¢18b-7440-
PUMEHEHHE OIHOaTo Ab6f-bf84-c04fad71694f
CIIUPTOB
[IpocTeie aupbl: HOMEHKIATypa U
47 U30MepHsl, 0COOEHHOCTH https://lesson.edu.ru/lesson/5439¢18b-7440-
bU3NYECKUX U XUMHUECKUX 4b6f-bf84-c04fad71694f
CBOWCTB
MHOroaroMHbIE CIIUPTHI:
48 STUJIEHIJIMKOIb U TJIMLEPUH, UX https://lesson.edu.ru/lesson/461aa9c8-cOef-
buznYeCKre 1 XUMUIECKHE 4827-a8e5-d12a0bedc826
CBOMCTBA
CrniocoObl nostydeHus u
https://lesson.edu.ru/lesson/461aa9c8-cOef-
49 MPUMEHEHNE MHOTOATOMHBIX

CIIUPTOB

4827-a8e5-d12a0bedc826




@DeHOoJI: CTPOCHHUE MOJICKYJIbI,

https://lesson.edu.ru/lesson/649883b8-7c51-

>0 (usitieckie CROHCTBa. 4£16-896¢-10a2278b08f1
TokcuaHoCTh (heHona
5 X « . o https://lesson.edu.ru/lesson/649883b8-7c51-
MMHYECKHUE CBOMCTBA (peHONa 4£16-8966-10a2278b08F]
57 CniocoOsI 1oTydeHus u https://lesson.edu.ru/lesson/649883b8-7c5f-
npuMeHeHue GeHosa 4£16-896e-10a2278b08f1
[IpakTrueckas padora Ne 2.
53 T — https://lesson.edu.ru/lesson/649883b8-7c51-
P 4f16-896e-10a2278b08f1
3anad no teme "CrupThl ¥ GpeHonsr"
54 Cucremarusanus U 00001eHue https://lesson.edu.ru/lesson/649883b8-7c51-
3HAHUI 110 TEME 4£16-896e-10a2278b08f1
AnbJeruibl U KETOHBI: 3JIEKTPOHHOE
CTpOCHHE KapOOHMIHLHOM ITBI;
55 P P gpyl'l https://lesson.edu.ru/lesson/8664b319-0ba3-
FOMOJIOTHHCCKUE PAJIBL, 00IHaA 4945-b076-cbTae5858b90
dbopmyra, u3omMepus u
HOMEHKJIaTypa
56 Anbaeruipl ¥ KeTOHBI: GU3HUYECKUE https://lesson.edu.ru/lesson/8664b319-0ba3-
CBOMCTBA; pEAKIIMU IIPUCOCTUHEHNUS 4945-b076-cb7ae5858b90
Peakuuu oxucienus u
57 https://lesson.edu.ru/lesson/8664b319-0ba3-
Ka4ueCTBEHHbBIE PEAKLIUH AJIbJIETHJIOB 4945-b076-ch 7265858590
Y KETOHOB
53 CriocoObI MOTy4eHUs albICTHI0B U https://lesson.edu.ru/lesson/8664b319-0ba3-
KETOHOB 4945-b076-cb7ae5858b90
OIHOOCHOBHBIE TIPEIETBLHBIE https://lesson.academy-
59 KapOOHOBBIEC KHCIIOTHI, content.myschool.edu.ru/lesson/b4feaa04-

0COOEHHOCTH CTPOCHHSI UX MOJIEKYJI

3438-4b57-a3ec-ba0f9fe63c0d




W3omepust 1 HOMEHKIATypa

https://lesson.academy-

60 KapOOHOBBIX KUCIIOT, HX content.myschool.edu.ru/lesson/b4feaa04-
dusznuecKue CBOMCTBA 3438-4b57-a3ec-ba0f9fe63c0d
XUMHUYECKUE CBOMCTBA MPEETbHBIX https://lesson.academy-

61 OJIHOOCHOBHBIX KapOOHOBBIX content.myschool.edu.ru/lesson/b4feaa04-
KHCJIOT 3438-4b57-a3ec-ba0f9fe63c0d
OcobeHHOCTH CBOMCTB MypaBbUHON https://lesson.academy-

62 KUCI0Thl. MHOTOOOpa3ue content.myschool.edu.ru/lesson/b4feaa04-
KapOOHOBBIX KUCIIOT 3438-4b57-a3ec-ba0f9fe63c0d
OCc00EHHOCTH CBOMCTB:

HETPEICNbHBIX U apOMaTUYECKUX
5 5 https://lesson.academy-
KapOOHOBBIX, JUKApOOHOBHIX,

63 P 6I[ p content.myschool.edu.ru/lesson/71ac43f2-
TUIPOKCUKAPOOHOBBIX KHUCIOT.

Aap p a0d4-4945-a0eb-1e59cd5f4d9f
IIpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT
o € 0 HIPOH3EO https://lesson.academy-

HATHE O IIPOMU3BOIHBIX

64 5 p A content.myschool.edu.ru/lesson/71ac43f2-

KapOOHOBBIX KHUCIIOT
p a0d4-4945-a0eb-1e59cd5f4d9f
C 5 https://lesson.academy-
OoCcOOBI MONYYEHUS U

65 i 5 content.myschool.edu.ru/lesson/71ac43f2-

IIPUMEHEHHE KapOOHOBBIX KHUCIOT
p p a0d4-4945-a0eb-1e59cd5f4d9f
CrnosxxHble 3(DUPBI: TOMOJIOTHYECKUN https://lesson.academy-
66 psa, obmias popmyna, H30Mepus U content.myschool.edu.ru/lesson/71ac43f2-
HOMEHKJIaTypa a0d4-4945-a0eb-1e59cd5f4dof
https://lesson.academy-
Dusnyeckre 1 XUMHUUECKHE
67 content.myschool.edu.ru/lesson/71ac43f2-

cBoiicTBa 3(hupoB

a0d4-4945-a0eb-1e59cd5f4d9f




Pemenune pacu€rHbIx 3a1a4: 10
YPaBHEHUIO XUMUYECKOU pPEaKLUH,

https://lesson.academy-

68 N content.myschool.edu.ru/lesson/75957f70-
Ha oIpeeIcHUe MOJIEKYIIPHON
pbedl yAp 50f4-4910-b706-ac2d1b0f4c26
(dOopMyITBbI OPraHUIECKOTO BEIIECTBA
[TpakTrueckas padota Ne 3.
https://lesson.academy-
Pemienne skciepuMeHTAIBHBIX
69 "KanG content.myschool.edu.ru/lesson/75957f70-
3aga4 no reMe "KapOoHoBbIe
. p 50f4-4910-b706-ac2d1b0f4c26
KuCIOTHL. Cll0KHBIE YPHUPHI"
K CTpocHHe, (pusHICCKHE https://lesson.academy-
HAPBL: Hue, GU3sn4ecKue u
70 p P . ( ) content.myschool.edu.ru/lesson/71ac43f2-
XUMHUYECKHE CBOICTBA (TUAPOIIH3
P a0d4-4945-a0eb-1e59cd5f4d9f
Oco0eHHOCTH CBOMCTB JKHUPOB,
https://lesson.academy-
CoZeprKaIX OCTATKU
71 Aepral content.myschool.edu.ru/lesson/71ac43f2-
HENpeIenbHbIX JKUPHBIX KUCIOT.
peat P 20d4-4945-a0eb-1e59cd5f4d9f
Kupsl B mpupone
MpU1a Kak COJIX BBICIINX
KapOOHOBBIX KUCIIOT, UX MOIOIIEE https://lesson.academy-
72 neuctBue. Iloustue o content.myschool.edu.ru/lesson/71ac43f2-
CUHTETUYECKHUX MOIOIIUX CPEACTBAX a0d4-4945-a0eb-1e59cd5f4d9f
(CMO)
I'eneTnueckas cBsA3b
https://lesson.academy-
JIEBOJOPOJIOB U
73 yr FOPO content.myschool.edu.ru/lesson/75957f70-
KHACJIOPOACOAEPIKAIIINX
POACOAIEpatll 50f4-4910-b706-ac2d 1b0f4c26
OpraHUYECKUX BEIECTB
Pacuérrl mo ypaBHEHUSAM https://lesson.academy-
74 yp content.myschool.edu.ru/lesson/75957f70-

XUMUYECKHUX PeaKni

50f4-4910-b706-ac2d1b0f4c26




Cucremarusanus U 00001eHue

https://lesson.academy-

75 . content.myschool.edu.ru/lesson/5a9e4cc3-

3HAHUM 110 TEME
f4e9-4b8f-a40f-c9fe7c9c4bf8
OO0m1as xapakTepucTHUKa YTJICBOIOB https://lesson.academy-

76 U KJ1accu(uKanus yriieBo10B content.myschool.edu.ru/lesson/709ce43a-
(MOHO-, 11~ ¥ TOJHCAXaPU/IbI) deb6-4281-963b-01d2e212d4d0
M o https://lesson.academy-

oHOcaxapHabl: GU3NIECKIE

77 . pHA content.myschool.edu.ru/lesson/709ce43a-

CBOMCTBA U HAXOXKJACHHUE B IIPUPOIL
A PHpOA deb6-4281-963b-01d2e212d4d0
[IpumeneHue rioKo3bl, €€ https://lesson.academy-

78 3HAUECHHE B KU3HEACATCIbHOCTH content.myschool.edu.ru/lesson/709ce43a-
opraHusma deb6-4281-963b-01d2e212d4d0
Jucaxapuspl: caxapo3a, MajabTOo3a U https://lesson.academy-

79 nmakTo3a. Haxoxnenue B mpupoe u content.myschool.edu.ru/lesson/709ce43a-
NPUMEHEHUE TUCAXapUIOB deb6-4281-963b-01d2e212d4d0
[lonmucaxapunbl: ctpoeHne https://lesson.academy-

80 MaKpoMOJeKy, (pU3nYecKre u content.myschool.edu.ru/lesson/709ce43a-
XUMHYECKHE CBOMCTBA, IPUMEHEHHE deb6-4281-963b-01d2e212d4d0
n 5 https://lesson.academy-

OHSTHE 00 HCKYCCTBEHHBIX
81 Y content.myschool.edu.ru/lesson/45b81dac-
BOJIOKHAX
acha-440e-99e3-14c3ba78050a
Pemenue pacueTHbIx 3a1a4 HA
OIIDECTCHIE 10 ona https://lesson.academy-
I JIEHN JIM BBIX
82 e a a content.myschool.edu.ru/lesson/5a9e4cc3-
MIPOAYKTA PEAKI[UHU OT
POAYITa peakil f4e9-4b8f-a40f-cofe7cIcAbfs
TEOPETHYECKH BO3MOKHOTO
CrcTeMaTHAA oBoBmere https://lesson.academy-
HCTEMATH3aALHUA U HHU
83 & B content.myschool.edu.ru/lesson/5a9e4cc3-

3HAHUU MO pa3aeny

f4e9-4b8f-a40f-c9fe7c9c4bf8




KonTponbhas pabota no teme

https://lesson.academy-

84 "Kucnoponconepxaiue content.myschool.edu.ru/lesson/66a7bd94-
OpraHuYecKue coequHeHus" 2bc5-4ec7-b7c7-ff893919d25a
AMWHBIL: KTaccupUKAIKs, CTPOCHUE

olle oBuas o N https://lesson.academy-
MOJIEKYII, s MyJIa,
85 Y H pMY content.myschool.edu.ru/lesson/0c608a59-
A30MEPUSL, HOMEHKJIATypa U
PHA, HOMCHIIATYP 4c69-4481-839e-9205f201b73e
¢du3nveckre CBONCTBA
. https://lesson.academy-
XHUMHYECKHE CBOMCTBA

86 o content.myschool.edu.ru/lesson/0c608a59-

anmudaTUIECKUX aMUHOB
4c69-4481-839e-9205f201b73e
AHUIMH: CTPOCHUE aHWIINHA, https://lesson.academy-

87 0COOEHHOCTH XMMHYECKUX CBOUCTB content.myschool.edu.ru/lesson/0c608a59-
AHUJINHA 4c69-4481-839e-9205f201b73e
CnocoObI MoTy4YeHus u https://lesson.academy-

88 pUMEHEHNE anu(paTHIECKuX content.myschool.edu.ru/lesson/0c608a59-
aAaMHHOB 4c69-4481-839e-9205f201b73e
AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1

sone (usHECKHE CBOTiCTBA https://lesson.academy-
n3omepusi, pusndecKrue cBOicTBa.

89 0 P content.myschool.edu.ru/lesson/c2f2f3d7-
THOEJILHBIE IPEACTABUTEIHN O.-
. pedl 43d1-4873-ace0-78eca6009628
AMHUHOKHUCIIOT
XUMHYECKHE CBOUCTBA
https://lesson.academy-

aMHHOKHCIIOT, UX OMOJIOTHYSCKOE

90 C content.myschool.edu.ru/lesson/c2f2f3d7-

3HadyeHre aMUHOKUCIOT. CUHTE3 U
43d1-4873-ace0-78ecab6009628
TUPOITU3 TICTITHIOB
e a o e 110 . https://lesson.academy-
JIKA KaK IIPUPOTHBIE TIOTUMEDHL;
91 PHpOZ PbL; content.myschool.edu.ru/lesson/c2f2f3d7-

CTPYKTYpHI O€JIKOB

43d1-4873-ace0-78ecab009628




https://lesson.academy-

92 XHUMHUYECKHE CBOIICTBA OEIKOB content.myschool.edu.ru/lesson/c2f2f3d7-
43d1-4873-ace0-78ecab6009628
A3zoTconep:kamniue
Teno AP Helc e coc . https://lesson.academy-
reT HKINYECKH WHEHHUS.
93 0 pont a content.myschool.edu.ru/lesson/c2f2f3d7-
JIEMHOBEIE KHCIIOTHI: COCTaB
YK ’ 43d1-4873-ace0-78ecab6009628
CTPOCHHE U OMOoJIOTHYecKas pojb
[IpakTuueckas padora No 4.
https://lesson.academy-
Pemenue skcnepuMeHTaIbHBIX
94 A content.myschool.edu.ru/lesson/d7681e62-
3a7a4 no teMe "A3oTcomepiKaliue
8 ACPAAI €311-48e9-935e-fb3¢59299¢91
OpPraHUYEeCKHE COCTMHEHUS
[IpakTuueckas padora Ne 5.
https://lesson.academy-
Pemenue skcnepuMeHTaIbHBIX

95 "p content.myschool.edu.ru/lesson/d7681e62-

3aga4 no teMe "Pacmo3HaBanue

A . €311-48e9-935e-fb3c59299¢91
OpPraHUYECKUX COETUHEHUM"
KonTponbHas pabora no teme https://lesson.academy-

96 "A3zoTcoaeprKalye OpraHu4ecKre content.myschool.edu.ru/lesson/d7681e62-
coenuHeHus" €311-48e9-935e-fb3c59299¢91
OCHOBHBIE ITOHITUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX CO€MHEHUIN https://lesson.academy-

97 U METOJbl UX CHHTE3a — content.myschool.edu.ru/lesson/45b81dac-
MOJIUMEPU3aLN U acba-440e-99e3-14c3ba78050a
MMOJINKOHIEHC AL
o v https://lesson.academy-

JIaCTMAcCChl. Y TUIU3aIusa U
98 5 & content.myschool.edu.ru/lesson/45b81dac-
nepepadOTKa IMIaCTUKA
pep acba-440e-99e3-14c3ba78050a
SACTOMe ATVDAT . https://lesson.academy-
JIACTOMEPEI: HAT bHBII
99 p yp content.myschool.edu.ru/lesson/45b81dac-

CHUHTETHUYECKHE KayuyKu. Pe3una

acbha-440e-99e3-14c3ba78050a




BonokHa: HaTypalbHbIE,
https://lesson.academy-
HCKYCCTBEHHBIE, CHHTETHYECKHE.
100 n y 1 content.myschool.edu.ru/lesson/45b81dac-
OJMMEPDI CIEHHAILHOTO acha-440e-99e3-14c3ba78050a
Ha3HAUYECHUS
[TpakTrueckas padota Ne 6.
p https://lesson.academy-
€IICHUE DKCIIEPUMEHTAILHEIX
101 "I; 1 content.myschool.edu.ru/lesson/45b81dac-
3a7a4 o reMe "Pacrio3naBanne
A " acha-440e-99e3-14c3ba78050a
IUIACTMACC U BOJIOKOH
O0600I11IeHNE U CUCTEMATU3AIUS
SVHCHHOrO MATEhIATA [0 TeMe https://lesson.academy-
u HHOI'0 MaTepuajia o TeEM
102 "By‘I p 1 content.myschool.edu.ru/lesson/1600e4a4-
PICOKOMOIICKYIHIPHRIC d259-4ba9-9632-994fac4ce366
coeqnuenusa”
OBIIEE KOJIMYECTBO YACOB I10 102

[NPOTPAMME




11 KJIACC

KoauuecTBO 4acoB

Ne DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bceero o0pa3oBaTejibHbIE pecypchbl
padoThI padoThI
https://lesson.academy-
AtoMm. CocTaB aTOMHBIX sJIEp.
1 x . i 1 content.myschool.edu.ru/lesson/20bldf2e-
HUMHUYECKHH dJIEMEHT. 30TOIbI
6ce4-435b-b6dc-5155d30a45fa
C 5 https://lesson.academy-
TPOEHHUE DIIEKTPOHHBIX 000JI0YEK
2 p p 1 content.myschool.edu.ru/lesson/20b1df2e-
aTOMOB, KBAaHTOBBIEC YHCJIa
’ 6ce4-435b-b6dc-5155d30a45fa
https://lesson.academy-
Knaccudukanus XuMHIeCKux
3 ( g f ) 1 content.myschool.edu.ru/lesson/20b1df2e-
3JIEMEHTOB (S-, p-, d-, f-dJIeMeHTEl
p 6ce4-435b-b6dc-5155d30a45fa
p https://lesson.academy-
acIpenelIeHre YIEKTPOHOB 110
4 el 5 p 1 content.myschool.edu.ru/lesson/20b1df2e-
aTOMHBIM OpOUTaIIM
P 6ce4-435b-b6dc-5155d30a45fa
DNeKTPOHHBIE KOH(UTYpAIHH https://lesson.academy-
5 aTOMOB AJIEMEHTOB B OCHOBHOM M 1 content.myschool.edu.ru/lesson/20b1df2e-
BO30YXJIEHHOM COCTOSTHUU 6ced-435b-b6dc-5155d30a45fa
NEKTDO e kot . https://lesson.academy-
JIEKTPOHHBIE KOH(DUT 15051
6 Tp3 ypat 1 content.myschool.edu.ru/lesson/20b1df2e-
HOHOB. DJIEKTPOOTPULIATEIILHOCTD
p pat 6ce4-435b-b6dc-5155d30a45fa
[Tepuonuueckuii 3aKOH U
[Iepnonnueckas cucrema https://lesson.academy-
7 XUMHUYECKUX 31eMeHTOB J[. U. 1 content.myschool.edu.ru/lesson/e7d48881-

Meneneesa, CBsA3b C COBPEMEHHOU
TEOpUEH CTPOCHHS aTOMOB

055d-49da-a49c-7375c3d033e9




3aKOHOMepHOCTI/I HN3MCHCHHUA
CBOMCTB XMMHYECKHUX 3JICMECHTOB U

https://lesson.academy-

8 00pa3yeMbIX UMHU MPOCTHIX U content.myschool.edu.ru/lesson/e7d48881-
CJIIOXKHBIX BEIIECTB I10 IPYIIIIaM U 055d-49da-a49¢-7375c3d033e9
epuoam

https://lesson.academy-
CucreMaru3anus u 0000IIeHE

9 . content.myschool.edu.ru/lesson/e7d48881-

3HAHWH 10 TEME

055d-49da-a49c-7375¢3d033e9
Buapl xumMudeckoii CBS3H.
MexaHu3Mbl 00pa3oBaHU https://lesson.academy-

10 KOBAJIEHTHOM CBsi3U. BogopoiHas content.myschool.edu.ru/lesson/2859ec02-
CBsI3b. MEXKXMOJIEKYIISIPHBIE 8ecd-4cd8-8531-edad962608fb
B3aHUMOJICHCTBHUS
BaneHTHOCTE 1 BaJICHTHBIE

https://lesson.academy-
BO3MOKHOCTH aTOMOB. CBs3b

11 . content.myschool.edu.ru/lesson/2859ec02-

3JICKTPOHHOM CTPYKTYPHI MOJIEKYJI C

P PYKIYP Y 8ecd-4cd8-8531-edad962608fb
HUX TEOMETPUUYECKUM CTPOCHUEM
[IpencraBneHuss 0 KOMIUIEKCHBIX https://lesson.academy-

12 COE€IUHEHMSX: COCTaB U content.myschool.edu.ru/lesson/2859ec02-
HOMEHKJIATypa 8ecd-4cd8-8531-edad962608fb
BemectBa MonekyasipHOToO 1
HEMOJICKYIISIPHOT'O CTPOCHUS. THITBI https://lesson.academy-

13 yIp p ' content.myschool.edu.ru/lesson/12bfc348-
KPUCTANIMYCCKUX PEHICTOK 1

pHe P 007f-4796-bcda-180fc6b720fe
CBOICTBA BEIICCTB
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX. https://lesson.academy-
14 [IpencraBneHue 0 KOJUIOUIHBIX content.myschool.edu.ru/lesson/8ae38be6-

pacTBopax

e06f-4fae-9729-69903109f968




HUctunasie pacCTBOPLI: HACBIIICHHEIC

https://lesson.academy-

15 Y HEHACBIILICHHBIC, PACTBOPUMOCTb. content.myschool.edu.ru/lesson/8ae38be6-
Kpucramnoruaparst e06f-4fae-9729-69903109f968
C 5 https://lesson.academy-
IIOCOOBI BBIPAKEHUS
16 p content.myschool.edu.ru/lesson/8ae38be6-
KOHIIEHTpA acTBOpPO
HHCHTPAHK pacTBOpOB e06f-4fae-9729-69903109968
Pemrenue 3agad ¢ UCIIOIbL30BaHUEM
o https://lesson.academy-
OOHATHUH ""MaccoBas I0JIA
17 . " content.myschool.edu.ru/lesson/8ae38be6-
aCTBOPEHHOI'O BEIIECTBA
PactBop B ’ e06f-4fae-9729-69903109f968
"MoJigspHas KOHIeHTpauus"
K o https://lesson.academy-
Jaccuukanuga 1 HOMEHKJIAaTypa
18 H yp content.myschool.edu.ru/lesson/5e33bc30-
HEOPraHUYECKUX BEIIECCTB
p B 805d-41fe-bf72-860434f45f57
CricTeMaTIsa o60BIICHIe https://lesson.academy-
UcTeEMaTU3ANA U HUA
19 . H - content.myschool.edu.ru/lesson/9adf8229-
3HAHUH 110 TEME
876b-4907-868e-1d43bf90855¢
KonTponbHas padboTa no temam
"Ctpoenune atoma. Ilepunognueckuii
p pHoA https://lesson.academy-
3akoH U lleproaunyeckas cucrema
20 Lu content.myschool.edu.ru/lesson/cc14f97b-
XUMHUecKnX nieMenToB 1. U.
ada3-4ac9-a123-dadc40973c6f
Menpneneesa", "CrpoeHue BeliecTna.
MHoroo6pasue BemiecTs"
Krnaccudukanus XuMuueckux
€aKIUil B HeOpraHU4eCKOU U
peaxt Up https://lesson.academy-
OpraHUYecKON XUMHH. 3aKOH
21 content.myschool.edu.ru/lesson/75637222-

COXpaHEHUsI MaCChI BELIECTB; 3aKOH
COXpaHEHUs U MpEBpaLICHUS
DHEPIUH IIPU XUMUYECKUX PEAKIUAX

d397-4bl1a-810a-cc7bca9e8a0c




Tennobie 23 HEKTH XUMHUECKUX

https://lesson.academy-

22 peakuuil. TepMoxumuueckue content.myschool.edu.ru/lesson/75637222-
ypaBHEHUA d397-4b1a-810a-cc7bca%e8a0c
Brruuciienus mo ypaBHEHUSIM https://lesson.academy-

23 XUMHYECKUX PEaKIui 1 content.myschool.edu.ru/lesson/0e41e568-
TEPMOXUMHUYECKUM YPABHEHUAM 0a2b-4605-bb92-35d1ab69f9ba
CKOpOCTh XMMHUYECKOU peakinu, eé https://lesson.academy-

24 3aBUCUMOCTD OT Pa3jInYHbIX content.myschool.edu.ru/lesson/0e41e568-
¢dakropoB. Katanus u karanuzaTtopbl 0a2b-4605-bb92-35d1ab69f9ba

https://lesson.academy-
['omMoreHHbIe U reTeporeHHbIe

25 content.myschool.edu.ru/lesson/0e41e568-
pealtii 0a2b-4605-bb92-35d1ab69f9ba
[IpakTuueckas padora Ne 1 mo teme https://lesson.academy-

26 "BinusiHue pa3nuyHbIX GaKTOpOB Ha content.myschool.edu.ru/lesson/0Oe41e568-
CKOPOCTb XUMHUYECKON peakiuu" 0a2b-4605-bb92-35d1ab69f9ba

https://lesson.academy-
ObpaTtumble U HEOOpaTUMBbIE
27 X content.myschool.edu.ru/lesson/0e41e568-
eakiu. XMMHUYECKOE PAaBHOBECHE
peaitt P 0a2b-4605-bb92-35d1ab69foba
[IpakTuueckas padbora Ne 2 o Teme
"B o https://lesson.academy-
JUSHUE Pa3IMYHBIX (DaKTOPOB Ha

28 p P content.myschool.edu.ru/lesson/0e41e568-

MOJIOKEHNE XUMUYECKOTO

" 0a2b-4605-bb92-35d1ab69f9ba
paBHOBeECHs
DNEeKTPOMTHYECKAs TUCCOIUAIIHS. https://lesson.academy-

29 CuuibHble U cr1a0ble 3JEKTPOIUTHL content.myschool.edu.ru/lesson/237cdb54-
CremneHn OUCCOIUAIINT 2787-4817-8330-6e027b075645
HNonnoe npoussenenue Boapl. Cpema https://lesson.academy-

30 BOJIHBIX PacTBOPOB. BogopoiHbIi content.myschool.edu.ru/lesson/237cdb54-

nokazatens (pH) pactBopa

2787-4817-8330-6e027b075645




I'maponus cosneit. Peakiuu,

https://lesson.academy-

31 IIPOTEKAIOIINUE B paCTBOPAx content.myschool.edu.ru/lesson/237cdb54-
3JICKTPOJIUTOB 2787-4817-8330-6e027b075645
[IpakTrueckas padota Ne 3 o Teme https://lesson.academy-

32 "XHUMHUECKUE PEAKLIUN B PACTBOPAX content.myschool.edu.ru/lesson/237cdb54-
BJIeKTpOJII/ITOB" 2787-4817-8330-6e027b075645
OKHUCINUTEIHFHO-BOCCTAHOBUTEIBHBIE https://lesson.academy-

33 peakuuu. BaxxHelmme OKMCIUTENN U content.myschool.edu.ru/lesson/8f219cef-
BOCCTAQHOBUTEIIN 7a8a-44d5-b58a-b3d1b2eeb237
Mertoa 37eKTPOHHOTO (3JIEKTOHHO https://lesson.academy-

34 )6 p content.myschool.edu.ru/lesson/8f219cef-
HOHHOr0) Oamanca

7a8a-44d5-b58a-b3d1b2eeb237
DNEKTPOIIN3 PACTBOPOB U PACILIIABOB https://lesson.academy-

35 P P p p content.myschool.edu.ru/lesson/32e5edc9-

BEIIECTB
= cb82-4f4a-ad5e-4f56bc7e14ed
https://lesson.academy-

36 Pemrenne 3ama4 pa3snuyHbIX TUIIOB content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645
https://lesson.academy-

37 Pemrenue 3aiau pa3nuyHbIX TUIIOB content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645

Cucremaruzanusa 1 0000IIeHnE https://lesson.academy-

38 3HAHUH 110 TeMe "XUMHUUECKHE content.myschool.edu.ru/lesson/cc14f97b-
peakuun" ada3-4ac9-a123-dadc40973c6f
KonTtponsHasg pabora 1o Teme hitpsi/lesson.academy-

39 p p content.myschool.edu.ru/lesson/cc14f97b-

"Xumudeckue peakun"

ada3-4ac9-al123-dadc40973c6f




[TonoxeHrne HeMeTaIOB B
IIepnonnueckoi cucreme
XUMHUYECKUX dieMeHToB /1. M.

https://lesson.academy-

40 M 5 content.myschool.edu.ru/lesson/2390b83e-
eHJIeNIeeBa U OCOOEHHOC
facaeesa t HAOCTH 2935-4c96-bd3a-25f26d9c1139
cTpoeHus ux aromoB. Ouznyeckue
CBOMCTBa HEMETAJIOB
Annorponus HeMeTauIoB (Ha https://lesson.academy-

41 puMepe KUCIopoaa, cepsl, pocdopa content.myschool.edu.ru/lesson/2390b83e-
U yTaepoja) a935-4c96-bd3a-25f26d9c1139
Bozlopot: HomyueHue, dusHueckue https://lesson.academy-

: mojy4yeHue, GU3nYecKue u

42 HOPOs yqu I content.myschool.edu.ru/lesson/cfb70c37-

XUMHUYECKUe cBorcTBa. ['uapubl
AP 2784-4c66-be05-b0966dffb673
l"anmoreHsl: HaXO0XECHUE B IPUPOJE, https://lesson.academy-

43 CocoObI NOTYYeHHUs, PU3NUECKUE U content.myschool.edu.ru/lesson/cfb70c37-
XMMHYECKHUE CBOMCTBA 2784-4c66-be05-b0966dffb673
l"asnorenoBotopoasl. Baxkneiimme https://lesson.academy-

44 KHUCIIOpOoAcOoAepIKaIINe COETUHEHUS content.myschool.edu.ru/lesson/cfb70c37-
rajJlore€HOB 2784-4c66-be05-b0966dffb673
JlaGopaTopHble U TPOMBIIIICHHBIE
COCOBLI TIOTVHe ATOFEHO https://lesson.academy-

i bl IOJTyYEHHUS TAJIOTEHOB.
45 1 T content.myschool.edu.ru/lesson/cfb70c37-
VMEHEHHE TraJOreHOB U UX
p . 2784-4c66-be05-b0966dffb673
COEIMHEHU I
[TpaxTrueckas padota Ne 4. https://lesson.academy-

46 Pemrenne skcnepuMeHTAIBHBIX 33124 content.myschool.edu.ru/lesson/7c19b0ba-
o teme "["anorensr” 7815-4db3-86f4-d0ac5b740b3b
Kucnopon: nabopatopusie u https://lesson.academy-

47 MIPOMBIIIIICHHBIEC CITOCOOBI content.myschool.edu.ru/lesson/cfb70c37-

noJtydeHus, Gpuznyeckue u

2784-4¢c66-be05-b0966dffb673




XuMHUYecKkue cBorcTa. O30H.
IIpuMeHeHne Kucnopoaa u 030Ha

https://lesson.academy-

48 Oxkcubl ¥ IEPOKCHUIBI content.myschool.edu.ru/lesson/aled8cOe-
7cld-4ed6-8fe0-5185cc132628
https://lesson.academy-

49 Pemenue 3a1a4 pa3iMyHbIX TUIIOB content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b

Cepa: Hax0XJI€HUE B PUPOJIE, https://lesson.academy-

50 CHOCOObI MOTy4YeHUs, PU3NYECKUE U content.myschool.edu.ru/lesson/cfb70c37-
XUMHUYECKHUE CBOMCTBA 2784-4c66-be05-b0966dffb673

https://lesson.academy-

51 CepoBonopo1, CyabPUIbI content.myschool.edu.ru/lesson/cfb70c37-
2784-4c66-be05-b0966dffb673

Kucnopoaconepxamme coefuHEeHUS https://lesson.academy-

52 cepbl. OCOOEHHOCTH CBOWCTB CEPHOM content.myschool.edu.ru/lesson/cfb70c37-
KUCJIOTHI 2784-4c66-be05-b0966dffb673
[TpakTuueckas padota Ne 5. https://lesson.academy-

53 Pemenne skcnepuMeHTANBHBIX 3a7a4 content.myschool.edu.ru/lesson/7c19b0ba-
o reMe "Cepa u e€ coenuHeHus" 7815-4db3-86f4-d0ac5b740b3b
A30T: HaXOXJACHUE B IPUPOJIE,

CrocoObI MOTydeHus, Pu3nuecKue et e razamy.
s, pusmaeckne u
54 yi . content.myschool.edu.ru/lesson/cfb70c37-
XHMHYECKHE CBOMCTBA. AMMHAK,
2784-4c66-be05-b0966dffb673
HUTPHUBI
Kucnoponcoaepxariiue coeTMHeHUs https://lesson.academy-
55 a3zoTa. OcoOEHHOCTH CBOHCTB content.myschool.edu.ru/lesson/cfb70c37-

a30THOU KHUCIIOTHI

2784-4¢c66-be05-b0966dffb673




IIpuMeHeHue a301a U ero

https://lesson.academy-

56 A 5 content.myschool.edu.ru/lesson/cfb70c37-
COCHMHCHIH. ASOTHBIC YAI00PCHHA 2784-4c66-be05-b0966dffb673
dochop: HaxOXKIEHHUE B IPUPOJE,

5 . b ccKie https://lesson.academy-
CHOCOObI MOTyYeHUs, PUINUECKUE U

57 i L o content.myschool.edu.ru/lesson/cfb70c37-
XuMHueckue cBoiicrea. @ocuabl u 784-4c66-be05-b09EEdFbET3
dbochun
Oxkcubl hocdopa, https://lesson.academy-

58 bocdopconepxkariue kucaoTsl. Conu content.myschool.edu.ru/lesson/cfb70c37-
bocopHOIi KUCTOTHI 2784-4c66-be05-b0966dffb673
[Tpumenenne pocdopa u ero https://lesson.academy-

59 coeauneHuil. @ochopHbie content.myschool.edu.ru/lesson/cfb70c37-
ynoOpeHus 2784-4c66-be05-b0966dffb673
[IpaxTuueckas padorta Ne 6.

PellIeHIe SKCTIeDHMEHTAT sana https://lesson.academy-
MIICHUE YKCIIEPUMEHTATBHBIX q
60 A pq) o A content.myschool.edu.ru/lesson/7c19b0ba-
o Teme "A3ot u pochop u ux
| P 7815-4db3-86f4-d0ac5b740b3b
COEJIMHEHHUS
VYriepoa: HaXOXACHUE B IPUPOJIC,
ATIOTDO e MoudrKa https://lesson.academy-
JIOTPOITHBIE MOU(UKAIINH;
61 o P A 1 content.myschool.edu.ru/lesson/cfb70c37-
M3UYECKUE U XUMHYECKUE
. 2784-4c66-be05-b0966dffb673
CBOMCTBa, IPUMEHEHNUE
Oxcun yranepona(Il), oxcun https://lesson.academy-

62 yrinepona(IV), yronbHast Kkuciaora u content.myschool.edu.ru/lesson/cfb70c37-
e€ conu 2784-4c66-be05-b0966dffb673

63 Pemrenne 3ama4 pa3nuyHbIX TUIIOB
Kpemuuii: HaxoxaeHue B Ipupoe, https://lesson.academy-

64 COCOOBI NOTYYEHHUs, PU3NIECKUE U content.myschool.edu.ru/lesson/cfb70c37-

XUMHYECKHE CBOUCTBA

2784-4c66-be05-b0966dffb673




Oxcun kpemuusi(1V), kpeMHueBas

https://lesson.academy-

65 content.myschool.edu.ru/lesson/cfb70c37-
KHCIIOTa, CHIMKATE] 2784-4¢66-be05-b0966dffb673
[IpumeneHne KpeEMHHUS U €ro https://lesson.academy-

66 coenuHenuii. CTeKo, ero content.myschool.edu.ru/lesson/cfb70c37-
IOJIyYE€HHUE, BUIBI CTEKIIA 2784-4c66-be05-b0966dffb673

https://lesson.academy-

67 Pemenue 3apa4d pa3iiu4HbIX TUIIOB content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-

CucreMaru3anus u 0000IIeHE

68 A 0 Tene "Heneranin” content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b
https://lesson.academy-

KontponbHas paboTa mo teme

69 "Hemerami" content.myschool.edu.ru/lesson/7c19b0ba-
7815-4db3-86f4-d0ac5b740b3b

70 AHanu3 pe3yabTaToB KOHTPOJbHON
paboThI, KOPPEKITUS OMINOOK
[Tonoxxenre MeTalIoB B
IIepunonnueckoii cucreme

https://lesson.academy-

71 XHMITHCCIHX SIICMEHTOB. content.myschool.edu.ru/lesson/a0d5bd16-
Ocodernoctn cTpoeris 683e-4ale-8073-70c604e9c862
AJIEKTPOHHBIX 000JI0YEK aTOMOB
METAJIJIOB
OO6mue dpuznyeckue CBOMCTBa https://lesson.academy-

72 MeTtauioB. [I[puMeHeHne MeTamioB B content.myschool.edu.ru/lesson/a0d5bd16-
OBITY U TEXHUKE 683e-4ale-8073-70c604e9c862
Cnnasel MetaiioB. Koppo3us R

73 content.myschool.edu.ru/lesson/8f219cef-

METAaJIJIOB

7a8a-44d5-b58a-b3d1b2eeb237




https://lesson.academy-

74 Pewrenne 3a1a4 pasnuyHbIX TUIIOB content.myschool.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7
DIIEKTPOXUMHUYECKUH P https://lesson.academy-

75 HarnpsbKkeHui MetauioB. O0mue content.myschool.edu.ru/lesson/a0d5bd16-
CIOCOOBI MOJTYYCHHSI METAIIJIOB 683e-4ale-8073-70c604e9c862
OO01mmas xapakTepucTHKa METaJNIOB
[A-rpynns! [lepuognueckoit
CHCTEMBI XUMUYECKHUX JJIEMEHTOB. https://lesson.academy-

76 Harpuii u xanuii: nonydenue, content.myschool.edu.ru/lesson/a0d5bd16-
(bU3UYECKHEe U XUMHUYECKUE 683e-4ale-8073-70c604e9c862
CBOMCTBA, IPUMEHEHUE IIPOCTHIX
BEIIECTB U UX COCTMHEHUM
OO1as xapakTepucTUKa METaIOB
ITA-rpynns [lepuognueckoit
CHCTEMBI XUMUYECKHUX DJIIEMEHTOB. https://lesson.academy-

77 Maruuii 1 KaJIbLIUH: MOJTy4YEHHE, content.myschool.edu.ru/lesson/e7{f8162-
(bU3MYecKre U XUMHUYECKUE 0d4d-40f8-b9f7-422c3e710750
CBOWCTBA, TPUMEHEHUE MTPOCTHIX
BEIIECTB U UX COCIUHECHUN

.. .. https://lesson.academy-

78 HKEeTocTs BOAEL M CTIOCO0RI &8 content.myschool.edu.ru/lesson/a0d5bd16-

YCTpaHEHHUs
683e-4ale-8073-70c604e9c862
AIOMUHUH: NTOTyYEHHE, https://lesson.academy-

79 (bu3nuecKre U XUMHUYECKHE content.myschool.edu.ru/lesson/a0d5bd16-
CBOMCTBA, IPUMEHEHUE 683e-4ale-8073-70c604e9c862
AmdoTepHbIe CBOWCTBA OKCUIA U -

80 content.myschool.edu.ru/lesson/e7ff8162-

TUJAPOKCH/IA AJTFOMUHHS,

0d4d-40f8-b9f7-422¢3e710750




TUAPOKCOKOMILUIEKCHI aTFOMUHMS, UX
IIPUMEHEHHE

https://lesson.academy-

81 Pemrenne 3ana4 pa3sinvyHbIX TUIIOB content.myschool.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7
[IpakTuyeckas padora Ne 7.
https://lesson.academy-
Pemienune skciepuMeHTAIBHBIX 3a7a4

82 "M content.myschool.edu.ru/lesson/6545ec44-

o teme "MeTanibl TI1aBHBIX
34c5-43f6-826b-a648d7d6fef7

noArpymmn"
OO1as XxapakTeprCTUKA METAJIIIOB

060 P o p B ) https://lesson.academy-
NOOOYHEIX II n (b-rpynn

83 i J:[l:pyH pyH content.myschool.edu.ru/lesson/a0d5bd16-
epUOJIMIECCKON CHCTEMBI
pHoZ 683e-4ale-8073-70c604e9c862

XHMHYECKHUX SJI€MEHTOB
dusnueckre U XUMUYECKUE https://lesson.academy-

84 CBOMCTBA XpOMa U €ro COEIMHEHU, content.myschool.edu.ru/lesson/a0d5bd16-
X IIPUMEHEHNE 683e-4ale-8073-70c604e9c862
Baxwnerime coeMHEHUs Maprasiia. https://lesson.academy-

85 [Tepmanranar xanus, €ro content.myschool.edu.ru/lesson/e7{f8162-
OKHCJIINTENILHEIE CBOIICTBA 0d4d-40f8-b9f7-422c3e710750
dusnueckue U XUMHUYECKUE
CBOHCTRA SKENe3d 1 EI6 Coe S https://lesson.academy-

BOVCTBA JKejie3a U €T WHEHUH.
86 n a content.myschool.edu.ru/lesson/e7{f8162-
oJIydeHNe U MPHUMEHEHHE CIIJIaBOB
ya p 0d4d-40f8-b9f7-422c3e710750
JKeaesa
dusnueckue U XUMHUYECKUE https://lesson.academy-
87 CBOMCTBA M€Y M €€ COSAMHECHUM, X content.myschool.edu.ru/lesson/e7{f8162-

IIPUMEHEHHE

0d4d-40f8-b9f7-422¢3e710750




DOU3NIECKUE U XUMUYCCKHE
CBOMCTBA IIMHKA M €r0 COCAUHCHUI,

https://lesson.academy-

88 content.myschool.edu.ru/lesson/e7{f8162-
X IIPUMEHEHUE.
P 0d4d-40f8-b9f7-422c3e710750
I'mapOKCOKOMILIEKCHI INHKA
[TpakTrueckas padota Ne 8.
https://lesson.academy-
Pemrenue skciepuMeHTaNIbHBIX 33124
89 ™M 5 content.myschool.edu.ru/lesson/6545ec44-
HO TeME AICTALIBT HODORHBIX 34c5-43f6-826b-a648d7d6fef7
MOATPYIII
https://lesson.academy-
90 Pemenne 3ama4 pa3snuyHbIX TUIIOB content.myschool.edu.ru/lesson/6545ec44-
34c5-43f6-826b-a648d7d6fef7
O00011IeH1E U CUCTEMATHU3ALIS https://lesson.academy-
91 M3y4YEHHOI'0 MaTepuaia 1o Teme content.myschool.edu.ru/lesson/6545ec44-
"MeTtamnbr" 34c5-43f6-826b-a648d7d6fef7
https://lesson.academy-
KonTponbHas pabota mo teme
92 "M " content.myschool.edu.ru/lesson/6545ec44-
€TaJIJIBI
34c5-43f6-826b-a648d7d6fef7
93 AHanu3 pe3yabTaToB KOHTPOJbHOM
paboThI, KOPPEKIHS OMINOOK
Ponps xuMnu B o0ecrieueHuu
. https://lesson.academy-
CTOMYMBOI'O Pa3BUTHUI
94 Y pH content.myschool.edu.ru/lesson/f5999557-
yenoBeuecTBa. IIoHSITHE 0 HAYUHBIX
i 18¢8-4853-83a0-588bf830407a
METOJaX UCCIIEI0BAHUS BEIIECTB
Hayunabie IpUHIIAIIBI OpTaHU3AINT
i pHHH p H https://lesson.academy-
XUMHYECKOr0 IPOU3BOACTBA.
95 p A content.myschool.edu.ru/lesson/f5999557-

[TpomblnIeHHBIE CITOCOObI
MIOJIy4EHUs] BaKHEUILINX BEILIECTB

18c8-4853-83a0-588bf830407a




XHUMUYECKOE 3arpsi3HEHUE https://lesson.academy-

96 OKpY>Karollel Cpe/ibl U ero 1 content.myschool.edu.ru/lesson/f5999557-
MOCHEACTBUS 18c8-4853-83a0-588bf830407a
XUMIS 1 31OPOBLE Yel0BeKA https://lesson.academy-

1A BbE UEJIIOBEKA.
97 Texane e}l p . 1 content.myschool.edu.ru/lesson/acd826cf-
TBEHHEIE CPEACTBA
p pedl ba2d-49db-b216-f7c26a84728
Xumua numy. Poiabs XxuMuu B https://lesson.academy-

98 o0ecrieueHNH MMUIEBONA 1 content.myschool.edu.ru/lesson/acd826cf-

0e30MacHOCTH ba2d-49db-b216-ef7c26a84728
https://lesson.academy-
Kocmernueckue u mapdromMepHbie

99 1 content.myschool.edu.ru/lesson/acd826cf-

cpeacTBa. beiToBas xumMus
ba2d-49db-b216-ef7c26a84728
XuMus B CTPOUTENBCTBE. https://lesson.academy-

100 Baxueiiiume cTpouTeNbHbIE U 1 content.myschool.edu.ru/lesson/acd826cf-
KOHCTPYKILHOHHBIE MaTEpHAIbI ba2d-49db-b216-ef7c26a84728
XHUMHUSA B CEIbCKOM XO03SICTBE. https://lesson.academy-

101 Oprannueckrie 1 MUHEPAIILHBIE 1 content.myschool.edu.ru/lesson/acd826cf-
ynoopeHus ba2d-49db-b216-ef7c26a84728
Cucremaruzanusa 1 0000IIeHnE https://lesson.acadermy-

102 . 1 = 1 content.myschool.edu.ru/lesson/b8e4d657-
3HAHUH 110 TEME

2cc7-4860-8583-9f76edc8a59f
OBIIEE KOJIMYECTBO YACOB I10 102

[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

8-9 kiacc (0a3a)

Xumwst. 8 kacc: yuel. st obmeodpazoBarenbHbiX yapexaenuit / O.C.
I"abpuensH. - 3-e uzn., ctpeotu. - M.: Jlpoda, 2022. - 286 c.

Xumusl. kiacc: yueb. 11 odieo0pa3zoBarenbHbiX yupexaenuii / O.C.
["abpuensn. - 3-e uza., crpeoturt. - M.: [Ipoda, 2022. - 288 c.

10-11 xaacc (0a30BbIi YPOBEHDb)

Xumus, 10 knace/ 'abpuensn O.C., OOmecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «IPODA»; AkunonepHoe obmectBo «M3narenbcTBo
«IIpocBermienue»

Xumus, 11 xknace/ 'abpuensn O.C., OOmECTBO C OrpaHUYEHHON
OTBETCTBEHHOCTHIO «IPODA»; AkuronepHoe odmiecTBo «M3aareascTBo
«ITpocBenieHue»

10-11 kuacc (yriay0JieHHbI YPOBEHb)

Epemun B.B., Ky3pmenko H.E., Tepenun B.W., [Ipo3nosa A.A., JIyHuH
B.B. Xumus, 10 knacc, yrinyoiaeHHbii ypoBedb. M.: Jlpoda, 2019

Epemun B.B., Ky3pmenko H.E., po3noBa A.A., JIynun B.B. Xumus, 11
KJ1acc, yriryoseHHbii ypoBenb. M.: Jlpoda, 2019.

METOJIUYECKHUE MATEPHUAJIbBI JIJIS1 YUYUTEJIS

https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet

https://himiva type-metodicheskoe-posobie

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka IJOK

www.resh.edu.ru
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