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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpammMa 1o XMMUU Ha YPOBHE CpeIHETo oOIero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHOM 00pa3zoBaTEIBLHOM MTporpaMMBbl cpeiHero oo1iero oopazoBanusi(POI1
COO), npencraBieHHbix B denepanbHOM TOCyIapCTBEHHOM O0pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peanu3yonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPaAaMMBbI, 1 OCHOBHBIX TOJIOKEHHIM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUs 3aHUMAEeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpazoBanusi ywammxcs 10-11 kmaccos.
N3yyenue mpeamera, pealmzyeMoe B YCIOBUAX JIU(DPEpeHIIMPOBAHHOTO,
npoduibHOro 0Oy4YeHHs, MpPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJIbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIIKOJbI, HEOOXOIUMYIO ISt
ajanTalyuyd UX K ObICTPO MEHSIOUIMMCS YCIOBUSAM U3HU B COLIUYME, a TaKkKe NS
MPOJIOJDKEHUs O0Oy4YeHHUs B OpraHu3anusix mnpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPUOPUTETHBIX AUCIUILIUH.

B mporpamMmme 1o XuUMHM Ha3Hau€HUE MpeaMeTa «XUMHS» IMOIydaeT
NoApOOHYI0O  HWHTEpIpPETallMil0 B COOTBETCTBUM C  OCHOBOIOJIAralOIIUMU
nosnoxkeHusimu GI'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3yNbTaToB OOyYeHHUS] M TpPeOOBAaHUW K YPOBHIO TOJTOTOBKHU BBITYCKHHKOB.
CBUIETENBCTBOM TOMY SIBJSIIOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOAUYECKAsA, peaqu3alusl KOTOpoWh oOecrneynuBaeT
MOJIyYeHHE TPEICTaBICHUS O IIENAX, COJAEpX,aHuHU, OOIed cTpaTeruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS W TOCJIEAOBATEIHLHOCTH
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Kaue€CTBEHHBIX €TI0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHHUIO COJECPKATEIHHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arrectaniii B (OpMe E€IUHOT0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma ajist yriyOJI€HHOTO N3YUCHUS XUMUH:

e yCTaHaBIWBAaCT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHEe, 005S3aTeIbHOE
JUIT U3y4YeHUs B paMKaxX OTIEJIbHBIX MNpoduiiei, mnpeaycMaTpuBaeT



pacnpeseseHue M CTPYKTYpPHPOBAaHHE €ro IO KjaccaM, OCHOBHBIM
COJIEP>KaTENbHBIM JINHUSAM/pa3fiesiaM Kypca;

o 1aéT mpuMeEpHOE pacnpeesieHue yueOHOro BpeMEHHU, PeKOMEHTyeMOT O IS
U3YYEHUS OTNIETBHBIX TEM;

e IMpeUiaraeT MNPUMEPHYIO TOCIEIOBATEIbHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKH MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a]ja4 U3y4eHHUs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIBHOW XapaKTePUCTHUKU
IUTAHUPYEMBIX pPe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEAMETHBIX, IPEIMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yueOHO-TI0O3HABATENbHbIX ~ ACMCTBUI  OOydaromerocs IO OCBOEHHUIO
CoJIep KaHus IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B IMpOrpamMMe MO XUMHUHU MPETyCMOTpPEHA
IIPEEMCTBEHHOCTh € OOYYEeHMEM XUMUM Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHusl. 3a IpeeIaMH YCTaHOBJIEHHOW MPOTrpaMMOM [0 XUMUU 00s13aTENIbHOM
(MHBapuMaHTHOM) COCTaBIISAIOLIEH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPMATUBHOM COCTABIISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOQUIIs O0yUEHHUS.

B coorBercTBUM ¢ KoHUentyadbHbIMH mnoJjiokeHuasmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEW B cuUCTEME
nudepeHupoBaHHOTO OOyYEHHsI Ha ypOBHE CpEIHEro oO0IIero oOpa3oBaHUs
XUMHUS Ha YpOBHE YINIYOJIEHHOIO M3Yy4YEHHUsl HAaNpaBJIeH Ha pean3aluio
MIPEEMCTBEHHOCTH € MOCAEAYIOIIUM 3TAOM MOJIYYEHHUS] XUMUYECKOT0 00pa30BaHuUs
B pAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCHMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHATBLHOTO0 00pa30BaHusl.
B »T011 CBSI3M M3ydyeHue npeaMera « XuMHUsh» OpPUEHTHPOBAHO TPEUMYILIIECTBEHHO HA
pacliMpeHue M YIUIyOJIEHHE TEOPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  MMOCIEAYIOMIEro TIOMY4YeHHsT XHMHUYECKOro oOpa3oBaHMs B
opranum3zanusx mnpodeccuoHanpHoro ooOpasoBanus. Hapsay ¢ stum, B cBere
tpeboBannit ®I'OC COO Kk miaaHUpyeMbIM pe3ysbTaTaM OCBOCHHsS (eepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPeAMETa
«XHUMHSA» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1ad BOCIUTAHUS U COLMAIBHOIO
pa3BUTHS OOy4aromuxcsi, Ha (OPMUPOBAHUE Yy HHUX OOIMIEHHTEIUICKTYaTbHbIX
YMEHHM, YMEHHH palMOHANIM3alMU y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapaKkTep.



CocTaBngomuMu npeaMera « XUMUs» Ha YPOBHE YIITyOJIEHHOTO H3y4YeHUS
ABIAIOTCA  YIUIyOnéHHble Kypchl — «Opranmueckas xumus» U «OOmas u
Heopranudeckas xumus». [Ipu onpeneneHnu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3allMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMME IO XHMHUHU 332 OCHOBY
npuHATH nojoxenust GI'OC COO o paznuuugx 6a30BOTo U yriIyOJIEHHOTO YpPOBHEHN
U3Y4YEHUS NIPEIMETA.

OcHoBy coaepxkaHusi KypcoB «Opranmueckas xumus» u «OOmas u
HEOpPraHUYECKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHHM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs MpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT ONpElNEIEHHOE TEOPETUUYECKOE JIONOJIHEHHE, IO3BOJISIONIEE
OCO3HAaHHO OCBOUTH CYIIECTBEHHO 00BN 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrayOn€HHOM ypOBHE HM3YyYEHHs MpeAMeTa oOecreueHa BO3MOXXHOCTh
3HAYUTENILHOTO YBEJIMYEHUs 00bEMa 3HAaHUI O XUMUYECKHX JIEMEHTaxX U CBOMCTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U YIIyOJIeHUs PEACTaBICHUI O CTPOCHUN
BEILIECTBA, XUMHUYECKOM CBS3M W 3aKOHOMEPHOCTSX HPOTEKAHMS pPEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3pPEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
3JIEMEHTOB 0a3UpyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUIX
O CTpOoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHUS
HHEPreTUYECKUX U3MEHEHUI Npu €€ 00pa30BaHUM U PA3pPYIICHHUH, a TAK)KE C TOUKU
3pEeHUs MEXaHU3MOB €€ oOpa3oBaHus. M3ydeHue TUNOB peaKUUd AOIMOJHSAETCA
(GopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
JIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XUMHUH MTPU
pPacCMOTPEHUH PEAKIMOHHOM CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHUMaHHE BOIPOcaM 00 3JIEKTPOHHBIX 3P eKTax, 0 B3aAUMHOM BIUSHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS JUIs KJIACCOB OIpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHH K OOIIel cucTeMe MNPEeAMETHBIX 3HAHUM)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE MpeaAMeTbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYECKOro npoduiis 60ab110€ 3HaYeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana 1o oomei xumuu. [Ipu usyyenun npenmera
B JIaHHOM CJIy4ae akLUEHT OyJeT cJenaH Ha OOLIHOCTh METOAOB IO3HAHUA,
OOLIHOCTh 3aKOHOB U TEOPUIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUHU BELIECTB U APYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMeTa I KJACCOB XUMHKO-
Oouonoruueckoro npoduiast OONbLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJIst 60J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOW OpraHu3allii KIETKU KaKk OMOJIOTUYECKOM CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K HIPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KakK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX NPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM U M3Y4EHHs CYIIHOCTU IPOLECCOB (DOTOCHUHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha yriayOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C Y4YEOHBIMM MpEeAMETaMHd, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHblE NOpeaMeTb», «MartemaTuka u
uHbopMaTuka» U «Pycckuil sI3bIK U TUTEpATypay.

[Tpu u3yuenun yueOHOro npeamera « XuMus» Ha yriryoJ€HHOM YPOBHE TaKXKe,
KaK Ha ypOBHE OCHOBHOTO M CpeAHEro o01iero oopazoBanus (Ha 0a30BOM YpOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SIBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJbTYphl. Perenue 3Toi 3axa4un Ha
yIIyONEHHOM YpOBHE HU3YYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, KakK:

e (opMupoBaHME TPEACTABICHUWA: O MAaTEpUAIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOeCreYeHUu
YCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUYECKON M MUINEBON 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
o0ecleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHMS, B (OPMHUPOBAHUU
MHUPOBO33pEHUsI U OOIEH KyJbTypbl UYE€lOBEKa, a TAaKXKe SKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37J0POBBIO U MPUPOJHON CpelIe;

e OCBOCHME CHCTEMBI 3HAHWW, JIKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOUIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpaA: QyHIAMEHTAIBHBIX
MOHATHUM, 3aKOHOB M TEOPUHA XUMHUH, COBPEMEHHBIX MPEICTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CUCTEMAX, 00 00X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO TPOU3BOJICTBA;

e (opmupoBaHHe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XMMUYECKHUX 3HAHUN i1 OOBSICHEHUS
KJIFOUEBBIX M€ W TPOOJEM COBPEMEHHOW XMMHH, JJIsi OOBSCHEHUS U



MIPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
rPaMOTHOTO pelIeHus MpoOJieM, CBA3aHHBIX C XUMHEHN, TPOTHO3UPOBAHUS,
aHaJIN3a U OLEHKH C ITO3UIIAHN DKOJOTMYECKON 0€30aCHOCTH MOCIIEACTBUMN
OBITOBOM U TPOU3BOJCTBEHHOW JEATECIILHOCTH YeOBEeKa, CBA3aHHOW C
XUMHUYECKUM TIPOU3BOJICTBOM, UCIIOJIB30BAaHUEM U TIEPEPaOOTKOM BEIIECTB;
yrayOJeHre MpeCTaBICHUI 0 HAyIHBIX METO1aX MO3HAHMS, HEOOXOIUMBIX
JUI. TIPUOOPETEHUsS YMEHUW OpPUEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHX SIBJICHUN, HMMEIOIIMX MECTO B IIPUPOJE, B
MPAKTHYECKOMN JEATETLHOCTH U MTOBCEHEBHOM KU3HHU.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U Pa3BUBAIOIIMX
GYHKIMNA TETOCTHON CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMeTa «XuUMUS» Ha  YIIyOJIEHHOM  YpPOBHE OCOOYI0  aKTyallbHOCTh
MpUOOPETAIOT TaKKUE LIETU U 33]]a4H, KaK:

BOCIIUTaHUE YOCKJAEHHOCTH B TI03HABAEMOCTH SIBJICHUU IPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJIACTH TEOPETHYECCKUX U
MPUKIATHBIX HCCIICIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO M  CaMOBOCIIMTAaHWIO  HAa  OCHOBE  YCBOCHHS
00IIeueI0BeYSCKUX IICHHOCTECH;

pa3BUTHE MMO3HABATEIHHBIX MHTEPECOB, HHTCILNICKTYATbHBIX M TBOPUYCCKUX
CIIOCOOHOCTEM oOydaromuxcs, (GpopMHpOBaHHE Y HHUX CO3HATEIBHOTO
OTHOIIICHHS K CaMOOOpa30BaHUIO M HEMPEPHIBHOMY OOpa30BaHUIO Kak
YCIIOBHIO YCHENTHOMN MpodeCcCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3I0POBBI0 M TIOTPEOHOCTH B
3I0pPOBOM 00pas3e KU3HHU;

dbopMUpOBaHHE YMEHHH M HaBBIKOB Pa3yMHOTO IIPUPOJIOIOJIH30BAHUS,
Pa3BUTHE DKOJOTHYECKOU KYJIBTYPhI, TPUOOPETCHUE ONbITa OOIIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6mIee yuciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YYCHHUS XUMHH Ha yTITyOJIeHHOM
YpOBHE cpeaHero obiiero oopa3oBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezielto).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT 1 3HaUEHNE OPraHUYECKON XUMUH, PEICTABIIEHUE O MHOTO00pa3uu
OpTraHUYECKUX COCTMHEHUMN.

DJEeKTPOHHOE CTPOCHHWE aToMa YriepoAa: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKY ATOMHBIX OpOUTANIEH yriepoa.
MexanuzMbl  00pa30BaHHS KOBAJICHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOUTanel, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPE/ICTABICHUS O CTPYKTYpPE MOJIEKYJ. 3HaUYEHUE TEOPUU CTPOCHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE 2P (HEKTH B MOJIEKYJIAX OPraHUYECKUX COCTUHEHUN (MHAYKTUBHBIN U
ME30MEpHBIN 3PPEeKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanbl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUSA
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH U KiaccU(UKALUS OpraHUYeCcKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsI BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAHUYECKUX BEIECTB MPU HArpeBaHUU (TUIaBJICHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['omonornueckuil psj ankaHoB, oOmas ¢hopmysa, HOMEHKIIATypa U
M30MepHUs. DIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. llpencrasinenue o
MEXAaHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepusi. OcoOEHHOCTH
CTPOEHUS U XUMHUYECKUX CBOWCTB MAJTBIX (ITUKJIOTIPOIIAH, IIUKI00YTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIOCOOBI MOIYyYEHUS! U IPUMEHEHHE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajakeHoB, oOmas (opmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKCHOB, SP>-TUOPHAN3ALMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3nYecKue CBOWCTBA ANKEHOB. XMMUYECKHE CBOMCTBA!
peakUMu IIPUCOCIWHEHHUS, 3aMELICHHUS B O-TIOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucienus. [IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHoB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymyauposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
CONPSKEHHBIX JUEHOB, 1,2- 1 1,4-npucoennnenue. [lonnmepu3zanns conpskEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aTKaueHOB.

Ankunbl. ['omonorudeckuii psijy ankuHOB, o01as ¢hopmylia, HOMEHKIIATypa U
MU30MEpHS. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpuu3anusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJTKWHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIUU IIPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakMy Ha TPOHHYIO CBA3b. CIIOCOOBI MOJIYYEHHS] U IPUMEHEHUE
AJIKWHOB.

ApomaThdecKkue YrieBoJopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MepHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeHzona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOICTBa O€H30J1a U €ro TOMOJIOTOB: PeakLUy 3aMelIeHUs] B O€H30JbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM pPaJUKalle, PEaKUWHd NPUCOECIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienrie 00 OpPUEHTUPYIONIEM JEWCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaIOB, KapOOKCHIBLHOM,
TUAPOKCUIBLHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajloreHOB. (OcoO0eHHOCTH
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpuponusiii ra3. [lonytHeie HedTsHBIC Ta3bl. HedTh 1 €€ mpoucxoxacHue.
KamenHslit yroiib 1 mpoayKThl ero nepepadorku. CrocooOs! nepepaboTku HEPTH:



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

['eHeTnueckas CBA3b MEXY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOrCHIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpynmy. /JleficTBue Ha TaJIOT€HIPOU3BOJIHBIE BOAHOTO M CIHPTOBOIrO
pactBopa wIENOYHA. B3auMoaencTBUEe IUTaIOT€HAIIKAHOB C MArHUEM W LIMHKOM.
[Tonsarue 0 METAJTIOOPTaHUYECKUX COEIMHEHUSX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
u3ydeHue (PU3MUECKUX CBOMCTB YIIEBOJOPOAOB (PAaCTBOPHUMOCTH), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
WOJHOW BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4YHbIM pacTBOpoM okcuzaa cepedpa(l)), kadecTBeHHOEe OOHapyX eHUE
yraepojia ¥ BOAOPO/ia B OPTaHMYECKUX BEUIECTBAX, OJIYUEHUE STUIICHA U U3yUYECHHE
€ro CBOMCTB, O3HaKoMmJyIeHUE C¢ KoyuekiusiMu «Hedts» u «Yronby, ¢ odpasinamu
IJJACTMACC, KaydyKOB WM PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJOPOJIOB U
raJIOr€HIPOU3BOIHBIX YTJIEBOJOPOIOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[IpenenbHble OAHOATOMHBIE CcHOUPTBHL. CTpoeHuMe MoJeKyn (Ha Mpumepe
METaHoJIa W J3TaHojda). ['oMonorudeckuit psan, obmas ¢opMmyna, U30MepHs,
HOMEHKJIaTypa u kiaccudpukamus. Dusumdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XHWMHUYECKME CBOMCTBA: pEaKIMM 3aMEIICHUs, JeruApaTalud, OKHUCIEHUS,
B3aMMOJICUCTBUE C  OpPraHMYECKMMHU M  HEOPraHWYECKHMMH  KHUCJIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METaHOJIa
Ha opranm3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBUYECKUX U
XAMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — ATUJICHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKUE CBOMCTBA: pEaKIUK 3aMEILICHUs], B3AUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIlisl Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBnenne o MexaHU3Me peakuii HyKJeo(GuiIbHOTo 3aMenieHus. [eficterue Ha
opranu3Mm denoBeka. CriocoObl MOy4eHUS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
oenzonpHOrO siapa. dusmueckue cBoircTBa PeHosa. OcoOOEHHOCTH XMMHMYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco06b!I osryueHust U npuMeHeHue Gpenomna. GenonpopmanbaeTruaHas CMOIA.

KapOoHWIbHBIE COETUHEHHS — ATTBJETUIBI M KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHUYECKUE CBOMCTBA AJIbJETHIOB U KETOHOB: PEAKINN IPUCOETUHEHUS.
OxucieHne anpACTUAOB, KAaueCTBEHHBbIC peakuuu Ha anbaeruabl. CrocoObl
MOJIYYEHHUS U IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus U HOMeHKIaTypa. Pu3nueckue cBOMcTBa
OJTHOOCHOBHBIX MPEJEIbHBIX KapOOHOBBIX KHUCIOT. BOmopoaHbIe CBSI3U MEXIy
MOJIEKYJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOWCTBA,
peakuusi STepUPUKANM, PEAKUUH C YYaCTUEM YIJIEBOJOPOIHOIO paJHKaia.
Oco0OeHHOCTH CBOWCTB MYpPaBbUHOM KHUCIOTHL. [loHATHE O NPOU3BOAHBIX
KapOOHOBBIX KHCIJIOT — CJOXKHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUECKUX KapOOHOBBIX KHCIIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHCJIOT: CTEapUHOBAs, MNaJIbMUTHHOBAs, OJICMHOBAs, JIUHONEBAS,
JIUHONeH08as KUCIOThl. CrIocOOBI OMyYeHUs! U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKNaTypa. PU3NYECKHEe M XMUMHUYECKHE CBOWMCTBA: THUAPOJIU3 B KHUCIOW U
IIEJIOYHOM Cpeie.

Kupsl. Ctpoenue, puU3ndeckue 1 XUMHUYECKHE CBOICTBA XKUPOB: THIPOJIN3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HEIpeaeNIbHbIX )KUPHBIX KUCIOT. JKUpBI B IpUpoIE.

MBpbI1a KaK COJIM BBICIIUX KapOOHOBBIX KHUCJIOT, MX MOIOIIEE JCHCTBHE.

OOwas xapakTepucTika yriaeBooB. Knaccudukanus yriaeBoaoB (MOHO-, AH-
U rnonucaxapuipl). MoHocaxapuibl: TJIOKO3a, (GpyKTo3a, raisakro3a, pudo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XHUMUYECKUE CBOMCTBA IIIIOKO3bI: PEAKIIUU C YYACTUEM CIIUPTOBBIX U aJbIETUIHON
rpynn, COUPTOBOE W MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TIoKO3bl, €€
3HAYEHUE B KU3HEIEATEIBbHOCTH OpraHusMma. J(ucaxapuabl: caxaposa, MajabTo3a U
JaKkTo3a. BoccTaHaBIMBaIMe U HEBOCCTAHABIMBAOIIME AXcaxapuabl. [ uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: kpaxmain,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  DU3MYECKHE CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaya: TMApPOJIN3, KaYECTBEHHAas PEaklUHs C HOAOM. XHWMHYECKHE
CBOMCTBA LIEJUTIOJIO3bI: TUIPOJIN3, MOJyYyeHUEe 3PUpoB Leutoa03bl. [loHsTHE 00
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).



OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHUE ATUJIOBOTO CIHPTA B aJIbJIETU]] HA PACKaJIEHHOW MEIHOW MPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxcunom meau(ll)), peakius rmunepuHa ¢ THAPOKCHAOM
meau(ll), XxumMuueckue CBOICTBA pacTBOpa YKCYCHOW KHUCJIOTHI, B3aUMOJEHCTBUE
pacTBopa rioko3bl ¢ ruapokcugom Meau(ll), B3aumoaeicTBue kpaxmania ¢ HOA0M,
pellleHHe HJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel W (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaepxale OpraHunvecKue coeJuHeHUsl.

AMWHBI — OpraHMYECKUE MPOM3BOAHBIE amMMuaka. Kimaccudukarms aMuHOB:
anupaTUUeCKue W apoOMaTHYECKHUE, IICPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
CBOICTBAa. XMMHUYECKOE CBOWCTBA aNu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUWIYH — IPEJICTaBUTE]Ib aMUHOB apoMaTHuecKkoro psija. CTpoeHUe aHUJINHA.
B3aumHoe BiMsSHHUE Tpymnm aToMOB B MoOJIeKyJe aHWiIMHA. (OCcOOCHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [lomydyeHue aHUIMHA W3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHknarypa u uzomepusi. OTaenbHble IPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKne CBOMCTBA  aMHUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHbIC PEaKLUU Ha OCNIKH.

DKCNEpUMEHTAIbHBIE METOJbI M3YyYECHHUS BEIIECTB W HMX IPEBpaICHUN:
pacTBopeHHe OCIKOB B BOJE, JACHATypalus OCJIKOB NpH HarpeBaHWH, IIBETHBIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoOeTUHeHUs» U «Pacro3HaBaHre OpraHMYECKUX
COCIMHEHUN.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE MOHSATUS XMMUU BBICOKOMOJIEKYJIIPHBIX COEIUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3AlMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHA —
MTOJIMMEPHU3ALMS Y TTOJIMKOHEHCALINS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIHIIEH,
MOJIUBUHWIXJIOPU, TMOJMUCTUPOJ, MOJUMETHIMETaKpUIAT, MOJUKAPOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypAJIbHBIN Kay4yK, CUHTETUYECKHE Kay4yKHu
(OyTamueHOBBIN, XJIOPOIPEHOBBIHN, M30MPEHOBHIN) U CUIIMKOHBI. Pe3uHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IMIEPCTh, MIETK), HCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3araeMple MOJIUMEPHI).

OKCIEepUMEHTAIbHBIE METOAbl M3YYEHMs] BEIIECTB M WX IPEBpaLICHUIL:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIACTMAcC,
Kay4yKOB, DEIICHHE OHKCIIEPUMEHTAJBHBIX 3amad 1o Teme «Pacrno3HaBanue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIsipHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS I10
MacCCOBBIM J0JIIM DJIEMEHTOB, BXOJSIIUX B €70 COCTAB, HAX0XKACHUE MOJIEKYJIIPHON
(bopMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJIEHUE CTPYKTYpPHOM (POPMYJIbI OPraHMYECKOTO BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpPEAEICHUE J0IH
BBIX0J1a MPOAYKTA PEAKIUU OT TEOPETUUECKH BO3MOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaK M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUHOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccuukauus, HaOIIOJACHUE, H3MEpPEHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOpPOCThb, DHEprus,
Macca.

buomorus: kierka, opraHum3M, OJKocucTema, Owuocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIA U TeTepOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIOTHI,
(bepMeHTHI.



['eorpadmusi: mose3HbIe UCKOTTaeMbIe, TOTUINBO.
TexHONMorusl: NHUILEBbIE NPOAYKThI, OCHOBBI PAUHMOHAIBHOIO IUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA N HEOPTAHNYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOUEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUIECKUX 3JIEMEHTOB (S-, -,
d-, f-amementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOIO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, DJICKTPOHHBIC KOH(MUTYypallMi HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognuecknil 3akoH U Ilepuoandeckas cucreMa XMMHAYECKUX JJIEMEHTOB
.. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U llepronnueckoil cucTeMbl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE EPUOIAIECKOTO
3akoHa [[.1. MeHpeneena.

XuMHUYeCKass CBsA3b. BuUIBI XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAas,
MeTayuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. JHEPTrUs U JJuHA CBA3U. [10JIsIpHOCTH, HATPABIEHHOCTH U
HACBIIIAaEMOCTh KOBAJIEHTHOW CBs3u. KpaTHbelie cBs3u. BomoponHas CBA3b.
MexMoneKyIsspHbIE B3aUMOICUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (HA MPUMEPE COECTUHEHUIN
AJIEMEHTOB BTOPOTO MEPUOIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMIJIEKCHOTO MOHA:
KOMITJIEKCOOOpa3oBareb, JIMTaHIbl. 3HAYCHUE KOMIUIEKCHBIX COCIUHEHUHN.
[ToHsITHE O KOOPAWHAIIMOHHOW XUMUH.

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTPOEHHUA.  THIBI
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsstnue o mucrnepcHeix cucremax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIpAXKEHUS KOHIICHTPAIIUA PACTBOPOB:
MAaccoOBasi J0JIsI BEIIECTBA B PACTBOPE, MOJISIPHAs KOHIEHTpauus. HaceleHnusie u
HEHACBILLEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranminoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIECTB. TpUBUATIBLHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakiuii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH COXPAHEHHUS U MPEBpaLCHUS
DHEPTUU TIPU XUMHUYECKUX peaknusx. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUA.

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

O6paTtuMble U HeOOpaTUMbIEC peaklui. XuMHueckoe paBHoBecue. Koncranra
XUMUYECKOT0 paBHOBecHs. (DaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEILECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccorumanus. CuiabHble U clla0ble  3JIEKTPOJIUTHI.
Crenenp aucconuanuu. Cpena BOJHBIX PACTBOPOB: KHUCIIOTHAs, HEUTpalibHas,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakunu.  CTeneHb  OKHUCJICHUA.
Okucnurenb MW BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOJIN3 pacTBOPOB U PACILIABOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOAbl HM3Y4YEHHs] BEIIECTB M HX MPEBPAICHUMN:
pa3loKEHUE TNEPOKCUAA BOJOPOJAa B MPUCYTCTBUU KaTalIM3aTopa, MOJAEIU
KPUCTALTAYECKUX PEIIETOK, MTPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHA, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBID WHAWKATOPOB, U3YUYEHUE BIIMSHUSA PAa3JIMYHbBIX
(GakTOpoB Ha CKOPOCTh XHWMHYECKOW pEAKIMU M TMOJOKEHHE XUMHUYECKOTO
paBHOBECHUSL.

Heoprannyeckasi xummusi.

[Tonoxenne HemeTawioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
JI.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS ux aTomMoB. Du3MUecKkue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepol, pocdopa u
yriepoja).

Bonopon. Ilonydyenue, ¢usndeckue M XMMHYECKHUE CBOMCTBA: PEAKIUU C
METaJUIaMU U HEMETAJUIaMU, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ npuibl. TommBHBIE
DJIEMEHTHI.

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOMydeHUs, (QU3UYECKUE H
XMMHUYECKUE CBOMCTBA. [ 'alloreHOBOAOpOIbl. BaxkHelme KucaopoIcoiepKaiiue
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
KuCcaopoaa. Pu3nyeckue U XMMHUYECKUE CBOWCTBA M NMPUMEHEHUE KHUCIOPOAA U
030Ha. OKCUIBI U IEPOKCUIBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cymbbumasl. Oxcupn cepbi(1V), oxcua
cepsl(V1). CepHucTas u cepHasi KUCTOTHI U UX coiiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMenenune cepol U €€ COeTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UUYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ uX coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTH. [IprMeHeHune azoTa
U €r0 COeIMHEHHUU. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpupone, CHocoObl MOMydeHUs, (U3HYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. I[lpumenenue ¢ocdopa u ero coemuHeruit. DocdopHbIe
yA0OpeHus.

VYrinepoa, HaxoXIAeHHWE B MOpuUpojae. AJUIOTPOIHBIE  MOIUDUKAIUY.
duznyecknue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIU. AKTUBUPOBAHHBIA Yyroyb, agcopOuusd. Dymnepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIpriMeHeHne MpOCTHIX BEUIECTB, OOPA30BAaHHBIX YIIEPOJIOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOMydeHHs, (PU3NYECKHE U
xumuyeckue cporictBa. Oxcun kpeMHusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpumeHeHne KpeMHUs U ero coeanHeHui. CTEeKI0, €ro NOJIy4eHUe, BUIBI CTEKIIA.

[Tonoxxenune MetaioB B [leprognyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJIEKTPOHHBIX O00JOYeK aTroMoB MeTauioB. OOrmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspbkeHud  MetauioB.  OOImue  crnocoObl

MOJIy4YECHUS METAJIOB: TUAPOMETAITYPIHUS, MMUPOMETAJUTYPIusl,
anekTpoMetaiutyprus. [lonarue o xoppo3un MmeramwioB. CrnocoObl 3amUTHl OT
KOpPpO3UH.

Oo6mast xapakrepuctuka MmetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nonyudenue, Gu3n4ecKue 1 XMuMUYECKHEe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHEHUM.

Oo6mast xapaktepuctuka metamioB |lIA-rpynmer [lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3UYECKHE U
XUMHUYECKUE CBOWCTBA, INPHUMEHEHHUE IMPOCTHIX BEIIECTB M HX COEAUHEHUM.
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AroMuHU: noyydyeHue, pusndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMIUIIEKCHI ATFOMUHUS.



OOmasi xapakTepucThka MeTawioB moOouHbiX mnoarpymnn (b-rpymm)
[Ieproan4eckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

dusnyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoMma(ll), xpoma(lll) u xpoma(VI). XpomaTel u auxpomartbl, UX
OKHUCIIUTEINIbHBIE CBOMCTBA. [loyueHrne u npuMeHeHrne Xxpoma.

Ou3nyecKkne W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COCAWHCHUU.
Baxwneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3NuecKnue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcuasl U conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CILIaBOB.

Ou3nyecKrne 1 XMMHYECKHE CBOMCTBA MEJIU U €€ coequHeHuu. [lonyuenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUI.

[Muuk: momydyeHue, (U3MUECKUE W XUMHUYECKHE CBOMCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCUJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaICHUN:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJIE, M3Y4YEHUE KOJUIEKUMU «MeTaluibl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAIIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKA W JKejie3a C pacTBOpaMH KHUCIOT U
1IeJI04Y€el, KaYeCTBEHHBIE PEAKIIMU Ha HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aWMOJICHCTBUE TUIAPOKCUIOB AJTIOMUHHS U LHHKA C
pacTBOpaMH KHCIJIOT U WIEJOYEH, pEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«l"anmorens», «Cepa u e€ coenuHeHUs», «A30T U (ochop U UX COCAUHEHUS,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeroBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3ALUN XUMHYECKOTO MPOU3BOACTBA. [IpoMbliiyieHHbIE CITOCOOBI
MOJTYYEHUs] BaXXHEUIIINX BEIIECTB (HAa MpuUMepe MPOU3BOJACTBA aMMHaKa, CEpPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CMIOCOOBI MOTYyYEHNS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIIEH CPEabl U €ro nociaeAcTBus. Poib Xxumuu B
o0ecrieueHUN YHEPTETUUYECKON OE30ITaCHOCTH.

Xumusg © 300pOoBbe 4enoBeka. JlekapcTBeHHblie cpencrtsa. [IpaBuia
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUKN B pa3BUTUN MEIULIMHBI.

XUMHSI THAIIKA: OCHOBHBIC KOMITOHEHTHI, THUIIEBbIE J00aBKU. Poib Xxumun B
o0ecrieueHnH MHUIeBOM 0e30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€30macHOr0 UCIOJIb30BAHUS MPEMapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HU.

XuMusl B CTPOUTEILCTBE: BAXKHEHIITUE CTPOUTENbHBIE MaTepUaibl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siicTBe. OpraHu4eckrue 1 MUHEpaJIbHbIE yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTe€pUalibl, KPaCKH, CTEKJIO, KE€paMHUKa.
Marepnansl 1t 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuéthl: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MACCE UM 00bEMY OJTHOTO U3 YYACTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BéMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIINH, €CITU OJHO U3 BEIIECTB UMEET
IPUMECH, MacChl (00BhEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTa PEAKITUH, €CIIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONPEAEIEHHONM MaccoBOM AoJen
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JTOJM M MOJIIPHOM KOHLIEHTPALIMK BEIIECTBA B
pacTBope, J0JIM BhIXO/1a MPOYyKTa PEaKIUu OT TEOPETUUECKH BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H MNpU HU3YyYEeHUHM oOmed u
HEOpPraHU4eCcKOM XuMHM B 11 Kilacce OoCylIecTBIIIETCS Yepe3 MCIOJIb30BAHUE KAK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHSITHM, MPUHATHIX B OTJEIbHBIX
npeaMeTax eCTeCTBEHHO-HAYYHOTO ITUKIIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TeOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJacCu(UKalus, MepuoIUIHOCTh, HAOIO/ICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEJIb, MOJICTMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
Teno, O00BEM, arperaTHOE COCTOSIHUE BEIECTBA, HWJCalbHBIM Ta3, (Quznueckue
BEJIMYMHBI, €JUHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTUS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTaboau3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKU, KUPHI, YTIEBOJbI, HYKJIEUHOBBIC KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK YHEPTUU B DIKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MTOPOJIbI, MOJIE3HBIE UCKOMAEMbIE, TOIJIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIEHHOCTb, METAJUTYPIHs, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, TMHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATEPHANIOB, 3JIEKTPOHHAs
MPOMBIIICHHOCTh, HAHOTEXHOJIOTHUH.

[INTAHAPYEMBIE PE3VJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 XUMUWN
HA YTI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIETI'O OGPA30OBAHIA



JIMYHOCTHBIE PE3YJBTATBI

B cooTBeTcTBHM ¢ CHCTEMHO-IEATEIBHOCTHBIM IOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJIhTAaTOB OCBOCHHS TpEIMeTa «XHUMHS» Ha YPOBHE CPETHETO
oOmiero o0pa3oBaHUsl BBIJIETCHBI CIEAYIOUIME COCTABISIONIME: OCO3HAHHE
OOYyYaIOIIMMHUCS POCCUMCKON TpaKJAHCKOW HMAEHTUYHOCTH; TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOATEILHOCTH U CAMOOIPEICTICHUIO; HATMYUE MOTHBAIIUU K
OOy4YeHHUIO; TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS
NPUHATBIMA B OOIIECTBE TIpaBWJIaMH W HOPMaMHU TIOBEICHUS;, HAIUYUE
MIPaBOCO3HAHUS, IKOJIOTHUYECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTh 1IEJIM U CTPOUTH
YKU3HEHHbIC TUTaHBbI.

JIM4HOCTHBIE pe3yJabTaThl OCBOCHUSA TMpeaMeTa «XHUMHUS»  OTpakaroT
c(OpPMHPOBAHHOCTh OIBITA ITIO3HABATEIHLHON M TMPAKTHYCCKOW EATECIHLHOCTH
00yJaroIuxcs B MPOLecce peaan3aui 00pa3oBaTeIbHON AEITETbHOCTH.

JIM4HOCTHBIE pE3yJbTaThl OCBOCHUS TMpeaMeTa «XUMHUS» OTpPaXKaroT
c(hOpPMHPOBAHHOCTh OITbITA TO3HABATEIHLHON M MPAKTHUYECKOW JEATEeIbHOCTH
oOyyarommxcsi B MpOIEcce pealn3aluu o0pa3oBaTeIbHON AESTEIbHOCTU, B TOM
YHCIIe B YaCTHU:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHMS 00YYaIOUUMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB U 00SI3aHHOCTEH,
YBaXEHUS K 3aKOHY U MTPABOMOPAJIKY;

MPEACTABIICHUS O CONMATBHBIX HOpPMax | TIPaBUIaX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM IESITEIILHOCTH MPHU CO3/ITAHUN YIEOHBIX
MIPOEKTOB, PEIICHUH YUYEOHBIX U MTO3HABATENIbHBIX 3a/1a4, BHITOJTHECHIUN XUMUYECKHUX
DKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh W TPUHAMATh MOTHWBBI, HAMEPCHHS, JIOTHKY W
apTyMEHTBI IPYTUX MPU aHAIU3E PA3IMIHBIX BUIOB YUCOHON ACATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHUS K MCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOXEHUS K TIPOIECCY TBOPYECTBA B OOJACTH TEOPHUH W TPAKTHICCKOTO
MPWIOKEHUS XUMHHU, OCO3HAHUS TOTO, YTO JIaHHBIE HAyKH €CTh pe3yJbTaT
JUTNTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIMBBIX  OKCIIEPUMEHTAIBHBIX  IMOUCKOB,
MOCTOSTHHOTO TPY/la YUYE€HBIX U MPAKTUKOB,;

WHTEpeca 1 MO3HAaBAaTEILHBIX MOTHBOB B MTOJYUYE€HUH U MOCIECAYIOIIEM aHATTN3e
uH(OPMAITUH O MTePEAOBBIX JTOCTHKEHUSIX COBPEMEHHON OTCUECTBEHHON XMMUH;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUS, STUYECKOTO TTOBEACHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIlUH, CBA3aHHBIC C XUMUUYECKUMU SIBJICHUSIMH,
Y MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHMBAaTh CBOE MOBEACHUE M IMOCTYIKH CBOMX TOBapUUIEH C
MO3UIIMI HPABCTBEHHBIX U MPABOBBIX HOPM U C YUYETOM OCO3HAHUS MOCJIEICTBUN
MOCTYIIKOB;

4) popMmupoBaHus KyJbTYPbl 310POBbSI:

MOHUMAaHUsl LEHHOCTEH 3I0poBOro u Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHMSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 370POBBIO;

COOMIO/IeHNsT TIpaBWiI O€30MMacHOTO OOpaleHusi C BEHeCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HU, B TPYAOBOM JAECATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBWJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIIOJCH;

OCO3HAHUSI TOCJIEICTBUN W HEMPUATHUS BPEAHBIX MPUBBIUEK (YIOTpEOICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) TPYyA0BOI0 BOCIIMTAHUS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEIOBATEIhCKON
NESATEIIbHOCTH, OOLIECTBEHHO IIOJIE3HOM, TBOPUECKOM M  Jpyrux BHUIaX
NEeSATEIbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYacTU€ B PEIICHUH NPAKTUYECKUX 3a/aady
COIIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOEro KJiacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YUYEHMIO MPOQPECCHl pa3iaIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHHUI 110 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TpyJAa U pe3yibTaTaM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTM K OCO3HaHHOMY BBIOOpY MHIMBUAYaJIbHOM TpaeKTOpUU
oOpa3zoBaHus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX JKU3HEHHBIX
IUTAHOB € YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUH, UHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECOO0PA3HOr0 OTHOUIEHUS K NPHUPOJAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIeM, BIHSHHUS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOJAHON U COLIMAIBHON CPEJibl;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJNb30BAHUSA JOCTHXKEHUH XUMHH IS
pELIeHNs BOIPOCOB PALIMOHATIBHOTO MPUPOIOIOIb30BAHUS;

AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN  OKPYKaKOLIEH
OPUPOJIHON cpezie, YMEHHsI MPOTHO3UPOBATH HEOJIArONPHUSITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;



HaJM4usl Pa3BUTOr0O 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJIOTHUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MpPaKTUKE, CIOCOOHOCTH M YMEHHUSI AaKTUBHO MPOTUBOCTOSITH HJIEOJOTHHU
xeMohoouu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU
1 OOIIIECTBEHHON MIPAKTUKH;

NOHUMAaHUsl CNeUUPUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJid B
GbopMHpPOBaHUN PALMOHAJIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KakK O €IMHCTBE MPUPOJIbl U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEUIeHUH MpoOJeM COXpaHEHUS
MPUPOJIHOTO PaBHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHUHM JIJII  COBPEMEHHOM
[UBWIN3ALMY: B €€ TYMaHUCTUYECKOW HAITPABJICHHOCTH U BaYKHOM POJIM B CO3JJaHUU
HOBOl 0a3pl MaTepHAIbHOM KyJbTYpbl, B pEUIEHUU IJIOOAIbHBIX MpPoOIeM
YCTOMYMBOTO PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIETUUECKOM, MUIIEBON H
HKOJIOTHYECKON 0€30MacHOCTH, B PA3BUTUM MEJMIIMHBI, 00CCIICUCHUU YCIOBUI
YCHENIHOTO TPY/a M SKOJOTUYECKU KOM(POPTHOM KU3HH KaXKIOTO YJieHa 00IIEeCTBa;

€CTECTBEHHO-HAYYHOW TpPaMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh
MoJIy4aeMbl€ 3HAHUS JJIs1 aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOMSIINUX B HEM U3MEHEHHM, YMEHUS JIeJIaTh 000CHOBAHHBIE 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX ()aKTOB U UMEIOIINXCS JAHHBIX C IIEJIbIO MOTYYEHUS IOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpooJieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K O3HAHUIO, UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

TOTOBHOCTM M CIHOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY IIOJyYCHUIO HOBBIX 3HAHUN 1O XHUMHHU B
COOTBETCTBHHU C KM3HCHHBIMHU OTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTAM Tpy/Aa B pazNu4HbIX chepax nmpodeccruoHaIbHOMI
JEATEIIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pe3yIbTaThl OCBOCHHS TTPOTPAMMBbI TI0 XMMHH Ha YPOBHE
CpeaHero oo1ero 0opa3oBaHus BKIIIOYAIOT:

3HauUMMble IS (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHayYHbIC TOHSATHUS, OTPAKAIONIUE



LEJIOCTHOCTh HAyYHOW KapTUHbI MHpa W CHEUU(PHUKY METOJOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBJICHUE,
IPOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UCCIEAOBAaHNE, HAOIIOACHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHUE);
YHHMBEpCaJbHble y4eOHbIE JEHCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
TPaMOTHOCTH M COITMAIbHOM KOMIIETEHIIUU 00yYaroInXcs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUSA M YHUBEPCAIbHBbIC y4COHBIC
JICUCTBHS B MO3HABATEIBHON M COIMAJIBHOM MTPAKTHKE.

MeranpeaMeTHble pe3ynbTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE YUeOHbIE JeiiCTBUSA

1) 6a30BbIe JJOrMYecKUe AeiiCTBUA:

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

OMpENEeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUSI, COOTHOCUTD PE3YJIbTAThI ACATEILHOCTH C ITOCTABJICHHBIMU IEJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUHM 3HAHWM MPUEMBI JIOTMYECKOTO MBIILJICHUS:
BBIJICJISITh XapaKTEPHbIC MPU3HAKU TOHATHM M YCTAHABIMBATh WX B3aWMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTICIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU JJis KIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIIHIM;

YCTAHABJIMBATh MPUYUHHO-CICICTBEHHBIC CBA3W MEXAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXXJIeHHs (MHIAYKTUBHbBIC, JI€IYKTHUBHbBIE, IO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHMSI B paccMaTpPUBACMBIX
SBJIICHUSAX, (DOPMYJIUPOBATH BHIBOABI U 3aKIIIOUCHUS;

MIPUMEHATH B MPOIIECCE MO3HAHUS MCIOJIb3YEMbIE B XUMHUU CUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATE MOJICIIHHBIC MPEICTABICHUS — XUMUUECCKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMUueckas (popMyia, ypaBHEHUE XUMUYECKOU pEeaKIuu
— TIPU PEIICHUU Y4eOHBIX TMO3HABATEIHHBIX W MPAKTHUUECKUX 3a]ad, MPUMEHSTH
Ha3BaHHbBIC MOJICJILHBIC MPEICTABICHUS JJIs1 BBISBJICHUS XApAaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUUYECKHUX
pEeaKUunii;



(dbopMynIupoBaTh LEIH U 3a/1a4l UCCIEA0BaHNUs, UCTIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO CQOPMYIUPOBAHHBIE BOMPOCHl B KaueCcTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI Ui (DOPMHUPOBAHUS THUIOTE3bI 1O MPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUN;

BJA/J€Th HAaBBIKAMHM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS U IPOBEACHUSA
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
IpoIecca, CaMOCTOSATEIbHO MPOTHO3UPOBATh €ro pe3ylbTaT, (opMyIHMpOBaThH
00001IEHNS U BBIBOBI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O POAETIaHHON paldoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIIENOBAaTENIbCKOW U MPOEKTHOU
NEATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTHYECKUX 3a7a4, IPUMEHEHHIO Pa3IUYHbIX METO/I0B
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuMu (HaAy4yHO-
NOMyJisipHasl JIUTEpAaTypa XUMHUYECKOTO COACpPKAHUA, CIIPABOYHBIE MOCOOMS,
pecypcbl IHTEpHETa), aHaIuM3upoOBaTh MH(DOPMALMIO PA3IMYHBIX BUAOB U (opM
IIPEICTABIICHHUS], KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh "
HEIIPOTUBOPEYUBOCTB;

(GOopMyIMpPOBaTh 3alpPOChl U TPUMEHATH PA3IMYHBIE METOJbI MPU MOUCKE H
orbope wuHpoOpMalMK, HEOOXOAUMOM [IJIi BBINOJIHEHUS Y4E€OHBIX  3a1a4
OIPEACIIEHHOTO THUIIA;

npuoOpeTaTh ONBIT HCHOJIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMabHYIO  (QOpMy  MpeICTaBIICHUS
uH(popmauu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KaU€CTBE CPEACTBA IIPHU pabOTe ¢ XUMUUECKON
uHdopMaIuei: MPUMEHITh MEXIpeIMeTHbIEe ((DU3NYeCKne U MaTEeMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a0OpEBUATYPBI, HOMEHKIIATYPY;

UCIT0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

KoMMyHUKATHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS:

3aJlaBaTh BOIMPOCHI [0 CYUIECTBY 00CYK/1aeMOW TEMbI B XOJ€ IUaora u/uiu
JMCKYCCHUH, BBICKA3bIBaTh UIeH, (HOPMYITUPOBATH CBOM MPEIOKEHUS
OTHOCHUTEJILHO BBINOJHEHMS IIPEMJIOKEHHOM 3a/1a4H;

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



M3Y4aeMbIX BEIIECTB, peaau3alui yueOHOTO MPOEKTa, U (POPMYyIUPOBATH BHIBOJIBI
M0 pe3yJIbTaTaM MPOBEACHHBIX HCCIEAOBAHUMN MyTEM COTJIACOBAHMS TO3UIMNA B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCAJbHbIE Y4eOHbIE 1eiCTBUS:

CaMOCTOATENIBHO IUJIAaHUPOBATh M OCYIIECTBIATH CBOK II03HABATEIBHYIO
NEATEIbHOCTh, OIpeneisas €€ Leaud W 3aJadyd, KOHTPOJIMpPOBaTh U IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh IMpeajaraeMblii airopuT™M ACHCTBUM mpu
BBIMIOJTHEHUH YYE€OHBIX UM HCCIEOBATEIbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (GEeKTUBHBI CHOCOO HMX pEIIeHUs € Y4ETOM TMOJNyYeHHUS HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBJIATh CAaMOKOHTPOJIb JEATEIIBHOCTH Ha OCHOBE camMoaHaiau3a M
CaMOOLICHKHU.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIE pe3ynbTaThl OCBOCHUS IMPOTPaMMBbl 10 XUMUU Ha yIriyOJIEHHOM
YPOBHE Ha YPOBHE CPEHETO O0IIEro 00pa3oBaHus BKIIOYAIOT CIEIU(pUIECKUE AJIs
y4eOHOro npeaMera « XMMHUs HayyHbIe 3HAHHS, YMEHHUS U CIIOCOOBI ICUCTBUI 110
OCBOEHUIO, UHTEPHPETAMN U MpeoOpa30BaHUIO 3HAHWM, BUABI JEATEIBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS W MPUMEHEHHIO 3HAHUN B pPa3IMYHBIX Y4E€OHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYalUsX, CBI3aHHBIX C XUMUEH. B
IpOrpaMMe II0 XUMHHM TPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO TOJaM
W3YUYCHHUS.

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «OpraHuyeckas XUMUSD»
OTpa)KaroT:

c(hOpMHUPOBAHHOCTh TPEACTABICHUM: O MECTE M 3HAYCHUH OPraHUYCCKOU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAyK U €€ poJii B 00ECIIEYECHUU YCTOWYMBOIO
Pa3BUTHS YEJIOBEUECTBA B PEIICHUM MPOOJIEM SKOJOTMYECKON, SHEPreTUUECKON U
MUIIEBOM 0€30MacHOCTH, B Pa3BUTHU MEIUIIUHBI, CO3JJaHUM HOBBIX MaTEpPHAJIOB,
HOBBIX HCTOYHUKOB SHEPTUH, B oOecrieyeHun PALMOHAIBLHOTO
MPUPOOTOIL30BaHNs, B (OPMHUPOBAHWM MHUPOBO33PEHUS U OOIIEH KyJIbTYphI
YeJIOBEeKa, a TAKKE IKOJIOTUUECKH 000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBBIO
Y IIPUPOJHOM CpeJE;

BJIAJICHUE  CHUCTEMOM  XMMHUYECKUX  3HAHWH, KOTOpas  BKJIOYAET:
OCHOBOIIOJIAraroe MOHATUA — XUMUYECKUN 3JIEMEHT, aTOM, SIAPO U BJIEKTPOHHAS



oboylouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOC W BO30YKIEHHOE
COCTOSIHMSI aToMa, THOpuAM3alMs AaTOMHBIX OpOuTaned, HWOH, MOJeKyJa,
BaJICHTHOCTb, 3JEKTPOOTPUIIATEIIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
rpynmna, pajgukai, CTpyKTypHble (opmyibl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsS CTPYKTypHas M TPOCTPAHCTBEHHas (TreoMeTpuyeckas,
ONTUYECKasi), H30MEPhbl, TOMOJIOTMYECKUU Psi, TOMOJIOTH, YTJIEBOIOPOIbI,
KHUCIIOPOJ- M a30TCOJEpKAlllie OPraHUYECKUE COCIUHEHUs, MOHOMEp, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuit 3akoH J[. M. MeHneneeBa, Teopus CTPOCHHUS OpPraHUYECKUX
BemecTtB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TPEeBpaLCHUS HHEPruM NpPU XUMHUYECKHX PpEaKlUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI S3bIK XUMHUHM, MHUPOBO33PEHUECKHE 3HAHMSI, JIe)KAlllue B OCHOBE
NOHUMAaHUS IPUYMHHOCTU U CUCTEMHOCTH XMMHUYECKUX SIBJICHUI; IPEICTABICHUS O
MEXaHM3MaX XHUMHUYECKHX pEaKIHid, TEePMOJUHAMHYECKMX M KHHETHYECKHUX
3aKOHOMEPHOCTSIX X MPOTEKaHUs, O B3aUMHOM BJIMSIHHHM aTOMOB U TPYIIT aTOMOB B
MOJIEKYJIaX (MHIYKTUBHBIA U Me30MEpHBIN 3dexTri, opuentantsl | u |l pona);
(akToJIOTUYECKUE CBEACHMSI O CBOICTBaX, COCTaBe, IMOJYYEHUU U OE30MacCHOM
UCIOJIb30BaHUU BAXHEMILIMX OPraHWYECKUX BEIIECTB B OBITY U IPAKTHUYECKOH
JESITEIbHOCTH YeTIOBEKa, OOINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO IIPOU3BO/ICTBA
(Ha mpuMepe NPOU3BOICTBA METAHOJIA, IEPEPaOOTKH HEPTH);

C(OPMUPOBAHHOCTh YMEHHIl: BBIABIATH XapaKT€pPHbIC NPU3HAKU TOHATHUH,
yCTaHaBIMBATh UX B3aUMOCBSA3b, UCIOJb30BAaTh COOTBETCTBYIOIINE MOHATUS MpPHU
OIKMCaHUU COCTaBa, CTPOCHUSI U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCTIONB30BaTh XMMHUYECKYI0 CHMBOJHKY JJISi COCTABIICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEIIIECTB;

COCTaBIISITh YPABHEHHUS XMUMHUECKUX PEAKIMH M PACKPHIBATh WX CYIIHOCTH:
OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIX ~ PEAaKIMd  MOCPEACTBOM  COCTaBICHUS
ANEKTPOHHOIO OallaHca JTUX peaklMil, peakuuidi HOHHOTO OOMEHa MyTEM
COCTaBJICHUSI X TOJHBIX U COKPAILIEHHBIX HOHHBIX YpaBHEHUII;

U3rOTaBIMBATh MOJIEIM MOJIEKYJ OPTaHUYECKUX BEILECTB JJISl MILTIOCTPALUN
UX XMMHYECKOTO U TIPOCTPAHCTBEHHOTO CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHUM: YCTaHABIMBATh NMPUHAJICKHOCTh H3yUYEHHBIX
OpPraHUYECKUX BEIIECTB MO0 HUX COCTaBY U CTPOCHHIO K OIpeAeIEHHOMY
KJIacCy/Tpynme COEIWHEHWI, JaBaTh MM Ha3BaHMS IO CHCTEMaTHYEeCKOU
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIE HA3BAaHUS IS OTIEIHHBIX
IpeCTaBUTENICH OPraHWYeCKUX BEIHIECTB (ITUJICH, alleTHJICH, TOMYOJ, TIHUICPHUH,



ATWICHTINKONb, (eHON, (OopMambIeTrul, aneTaabIeTu]l, aleTOH, MypaBbUHAsS
KHUCJIOTA, YKCYCHAsl KACJIOTA, CTEAPUHOBAsl, OJIEMHOBAsS, MAJIbMUTUHOBASI KUCIOTHI,
[JIMIWH, aJaHuH, MaJIbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yYMEHUS ONpPENENsATh BHJ XUMHUYECKOW CBSI3U B
OpTraHUYECKUX COCAUHEHUSIX (KOBAJICHTHAsI W HOHHAs CBA3b, G- M T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHUSI MPUMEHATH TIOJOXKEHUSI TEOPUU CTPOCHHUS
opranndeckux Bemiects A. M. bytiepoBa ais 00bICHEHHS 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTEPU30BaATh COCTAB, CTPOCHUE, (HU3UICCKUE
U XUMHUYECKHE CBOMCTBA THUNUYHBIX MPEICTABUTEICH pPa3IUYHBIX KJIACCOB
OpraHUYECKUX BELIECTB: AJIKAHOB, IMKJIOAIKAHOB, aJIKCHOB, AJIKaJIUEHOB, AJIKUHOB,
apOMaTUYECKUX YTJIEBOJOPOJIOB, CIUPTOB, AlbJECTHUIOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TPOCTBIX M CJOXHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUNW U aAMHUHOB,
aMUHOKHUCJIOT, O€JKOB, YIJIEBOAOB (MOHO-, JAW- U  TOJHCaXapujoB),
WUTIOCTPUPOBATh ~ TEHETUYECKYID  CBSI3b  MEXKAY  HUMHU  ypaBHECHUSIMU
COOTBETCTBYIOIIIMX XHWMHYECKHX PEAKIHl C MCHOJIb30BAHUEM CTPYKTYpPHBIX
hopmyu;

c(hOpMUPOBAHHOCTh YMEHHUS TMOJTBEPXKJIAaTh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEaKIIMOHHOM CLIOCOOHOCTH OPraHUYECKUX COCAUHEHUM OT
KpPaTHOCTH M THUIIA KOBAJICHTHOU CBSI3U (G- U -CBSI3M), B3AUMHOIO BIUSHUS aTOMOB
U TPYNI aTOMOB B MOJICKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh UCTOYHHUKHU YTJIEBOIOPOIHOTO
ChIpbs (HEPTH, IPUPOIHBIN T'a3, yrojb), CIOCOObI €ro NEPepadOTKU U MPAKTUYECKOE
MIPUMEHEHHUE TTPOJIYKTOB MEpepadOTKH;

c(hOpMHPOBAHHOCTh BIAJCHUS CHCTEMON 3HAHHM O €CTECTBEHHO-HAYYHBIX
METO/IaX TMO3HAHUSl — HAOJIOJICHUH, U3MEPEHUHU, MOJICTMPOBAHUM, YKCIIEPUMEHTE
(peaJIbHOM M MBICJICHHOM) U YMEHHUSI TPUMEHSITh 3TH 3HAHMUS;

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITH OCHOBHBIE OTEPALIMN MBICIIUTEIHHOM
JIEATEIbHOCTH — aHallu3 U CUHTE3, CpaBHEHHUE, O0O0OIIeHHE, CUCTeMaTU3alulo,
BBISIBJICHUE MIPUYUHHO-CIICICTBEHHBIX CBSI3€M — JIJI1 U3YUYEHHUSI CBOMCTB BEILIECTB U
XAMUYECKUX PEAKIIHI;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIIATH B3aUMOCBSI3h XUMUYECKUX 3HAHUM C
MOHATUSIMU U TIPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB JIs
0onee OCO3HAHHOTO TIOHMMAaHHUSl CYIIHOCTA MAaTE€pUaIbHOTO EIMHCTBA MHUPA,
WCITIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPTaHWYECKOW XUMHUU ISl OOBSICHEHHS U
MPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUHYIO PUPOY;



c(OpMUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUETHI [0 XMMUUYECKUM (PopMysiam
¥ YpPaBHEHUSM XHMHYECKUX DPEAKIUN C MCHOJb30BaHUEM (DU3UYECKUX BEIUYUH
(Macca, 00bEM ra3oB, KOJMYECTBO BEIIECTBA), XAPAKTEPHU3YIOIIHUX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKJICHUIO XUMHUYECKOU (POpMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATTU3UPOBATh U OLIEHUBATH
C TO3UIUMH  DKOJOTMYECKON  Oe30MacHOCTH  MOCJHEACTBHS  OBITOBOM |
MIPOU3BOICTBEHHOM JIEATEILHOCTH YEJI0BEKA, CBA3AHHOM € repepaboTKON BELIECTB,
WCII0JIb30BaTh MOJYYEHHbIE 3HAHUS JJI IPUHITHUS TPAMOTHBIX PEIICHUM MpoOemM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEMH;

c(OpMUPOBAHHOCTh YMEHHIl: CAMOCTOSITEIFHO IJIAHUPOBATh M MPOBOJIUTH
XUMHUYECKUN SKCIIEPUMEHT (MOJIy4eHHE M M3yYEHUE CBOICTB OpPraHMYECKUX
BEILECTB, KAYECTBEHHBIE pEAKIMHM YIJIEBOJOPOAOB PAa3jIUYHBIX KJIACCOB U
KHCIIOPOJCOIEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad 10 PAacCIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIOACHUEM IPABHII
O0e3omacHoro oOpamieHusi ¢ BEUIeCTBaMU M JIA0OPATOPHBIM OOOpPYAOBAHHUEM,
dbopMynaMpoBaTh II€JIb HUCCJEAOBAHMS, TPEJICTABIATh B pa3lIuyHON (dopme
pe3yJbTaThl SKCIEPUMEHTA, AaHATU3UPOBATH U OLIEHUBATH UX JIOCTOBEPHOCTH;

c(OpMHPOBAHHOCTh YMEHHIA:

co0JIr01aTh MpaBuUia SKOJIOTHYECKH 11€71eCO00pa3HOTO MOBEJCHUS B OBITY U
TPYJOBOM JEATEIBHOCTH B LEJIAX COXPAHEHUS CBOETO 370POBBS, OKPYXKAOIIEH
IIPUPOJHOM CPEIIbl U JOCTUKEHUA €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HAaBaTh ONACHOCTb TOKCHYECKOIO JEWCTBUS HA JKHUBBIE OPIraHU3MBI
ONPEACIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbIci nokasarens [1JIK;

aHAIM3UPOBaTh 11€J1€CO00Pa3HOCTh MPUMEHEHHS] OPraHMYECKUX BEILECTB B
IPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLICHHS PUCK-TI0JIb34;

C()OPMUPOBAHHOCTh YMEHHUMN: OCYLIECTBIIATh LI€JCHANPABICHHBIA IOUCK
XUMHUYECKON MH(OpMAIIMU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBol MHPopManuu, MIHTEpHET U apyrue), KpUTUYECKU
aHAIM3UPOBAaTh XUMHUYECKYIO HHPOpMaLIUIO, IiepepadaThiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHH C IMOCTABJICHHON yueOHOM 3a/1auei.

11 KJIACC

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

c(hOpPMHPOBAHHOCTh TPEJCTABIECHUN: O MaTepUATHLHOM EIUHCTBE MHUDA,
3aKOHOMEPHOCTSX M INO3HABAEMOCTU SIBJIEHUU MPUPOJBI, O MECT€ M 3HAYEHUU
XUMHH B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B OOECHEUYEHUH YCTONYHMBOIO
pa3BUTHSI, B pEUIEHUU MPOOJIeM SKOJOTHUYECKON, DHEPreTUYeCKON M IHUILEeBOU



0€30MacHOCTH, B Pa3BUTUU MEIMLMHBI, CO3JaHHH HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB SHEPTUH, B OOECHEUEHUHU PaIMOHATIBHOTO MPUPOIOTNONb30BAHMS, B
GbopMUpOBaHUK MHPOBO33PEHUS U OOIIEH KyJIbTypbl UENOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO U MPHUPOJHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMHUYECKHX  3HAHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAOIINE MMOHATHS — XUMHUYECKHU I 3JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
JNIEKTpOHHAs 000JOYKa aroma, S-, P-, Od-aroMHBIe OpOWTANM, OCHOBHOE W
BO30YXXJIEHHOE COCTOSIHMSI aToMa, TuOpuau3alusi aTOMHBIX OpOWTallel, HOH,
MOJIEKYJIa, BaJ€HTHOCTb, 3JEKTPOOTPULATEIIBHOCTb, CTENEHb  OKHUCIICHUS,
XUMUYECKasd CBA3b (KOBAJICHTHAs, MOHHAs, MeETaJuIMYecKas, BOIOPOIHA),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas peakuus, pacTBOpP, SJIECKTPOJIHTHI,
HEAJIEKTPOJIUTHL, JJIEKTPOJIUTHYECKAsl JUCCOLMALMS, CTENEHb JAMCCOLMALNH,
BOJOPOAHBIA TOKa3aTellb, OKHUCIUTENb, BOCCTAHOBUTENb, TEIJIOBOH 3PQeKT
XUMUYECKON peaKIMK, CKOPOCTh XUMUYECKON peaklni, XHMHUYECKOE PaBHOBECHUE;
TEOPUH MU 3aKOHBI (TEOPHS JJIEKTPOIMTHYECKOW IHUCCOLUALMHU, NEPHOIUYECKUN
3akoH J[.1. MeHnneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
IIPEBPAILECHNS SHEPTUH IIPU XMMHUYECKUX PEAKIMIX, 3aKOH IOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH JEWCTBYIOIIHUX MAaccC), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHH SI3BIK
XUMUH, MUPOBO33PEHUYECKHE 3HAHMS, JIEKAILME B OCHOBE IOHUMAHMSI IPUYHMHHOCTH
U CUCTEMHOCTH XMMHUYECKHUX SIBJICHUI; COBPEMEHHbBIEC NIPEICTABICHUS O CTPOCHUHN
BEILIECTBA HAa ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJEKYJSIPHOM YPOBHSX;
IPEACTABICHAS. O MEXAHM3Max XHWMHUYECKHX pPEakUWid, TEPMOAUHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTAX HMX NPOTEKAHMS, O XUMHUYECKOM PAaBHOBECHH,
pacTBOpax M JUCIEPCHBIX CHUCTEMAaX; (PAKTOJIOIMYECKHE CBEIEHHUS O CBOMCTBAX,
COCTaBe, MOJIYYEHUH U 0€30M1aCHOM HCIMOJIb30BAHUH BAXXHEHIINX HEOPTraHUYECKUX
BEUIECTB B OBITYy W MPAKTUYECKOM IESATEIbHOCTH YENOBEKa, OOIIMX Hay4YHBIX
IPUHIUIAX XUMAYECKOIO MPOU3BOJICTBA;

c(OpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSTHIM,
yCTaHaBJIMBATh UX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOLIME MOHITHUS MpHU
ONMKMCAHUKM HEOPTAHUYECKHUX BEIIECTB U UX MPEBPALLECHUN;

C()OPMUPOBAHHOCTh YMEHHMSI HCIIOJIb30BATh XMMHMUYECKYI0 CHMBOJUKY IS
cocrtaBieHuss (GopMysl BEUIECTB M  YpPaBHEHUH  XHMHUYECKHUX  pEaKLuH,
cuctematudeckyto HomeHknarypy (IUPAC) u TpuBranbHble Ha3BaHUSI OTIAEIBHBIX
BEILECTB;

c(OPMUPOBAHHOCTH YMEHHUS ONPEAEISATh BAJICHTHOCTh U CTETIEHb OKHCIICHUS
XUMHUYECKUX 3JIEMEHTOB B COEJAMHEHMSX, BUJ XMMUYECKON CBS3M (KOBAJECHTHAs,
VWOHHAs, METaJUNIMYeCcKas, BOJOPOAHAs), THUII KPUCTAUIMYECKOW PpEETKU
KOHKPETHOT'O BEIIECTBA;



c(OPMUPOBAHHOCTh YMEHUSI OOBACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BHUJIa XMMHYECKOM CBSI3M W TUNA KPUCTALUIMYECKOM PpEIIETKH, OOMEHHBIA U
JIOHOPHO-aKLENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBSI3H;

c(hOpMHUPOBAHHOCTh YMEHUM: KIIACCU(DUIIMPOBATH: HEOPTraHMUECKUE BEIIECTBA
M0 UX COCTABY, XUMUYECKUE PEAKIIMHU IO PA3INYHBIM MPU3HAKAM (YHCITYy U COCTaBY
pearupyromux BEIIECTB, TEIIOBOMY 3(PQeKTy peakiiu, U3MEHEHHIO CTEHeHen
OKHUCJIEHHSI 3JIEMEHTOB, OOpPaTUMOCTH, YYACTHIO Karajlud3aTopa W Jpyrue);
CaMOCTOATENILHO BBIOMpaTh OCHOBAaHUA W KPUTEPUHM JUIsl  KJIacCHU(PUKALMU
M3Y4YaeMBbIX BEIIECTB U XUMUYECKUX PEAKIUL;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOUYECKOTO 3akoHa /I,
W. MenneneeBa U IEMOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYIO, O0BSICHUTEIBHYIO
Y TIPOTHOCTHYECKYIO (DYHKIIUY;

C()OPMUPOBAHHOCTh YMEHHUH: XapaKTEepHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHUYECKUX OJJIEMEHTOB II€PBOrO—YETBEPTOrO IEPHUOIOB
[Tepuomnueckoir  cucremsl  JI.MI.  MeHneneeBa,  uWCOONBb3ys  MOHATHUA
«IHEPreTUYCCKHE YPOBHM», «IHEPIeTUUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTaNnn», «OCHOBHOE U BO30YKIEHHOE SHEPreTUUYECKUE COCTOSHHUSA aToOMay;
OOBSCHATh 3aKOHOMEPHOCTH H3MEHEHHs] CBOMCTB XMMMYECKHUX AJIEMEHTOB U HUX
coequHeHUM no nepuojgaMm u rpynmnam Ilepuonnueckoin cucremsr J[. .
MeHeneeBa, BaAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHUSI UX
AIIEKTPOHHBIX 000JIOYEK;

chOPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMUCHIBATH)  OOIIHE
XUMUYECKAE  CBOWCTBA  BEIIECTB  PAa3jIMYHBIX  KJIACCOB,  IOATBEPKIATH
CYILLIECTBOBAHUE T€HETUYECKOU CBS3M MEXKIy HEOPraHMYECKHMM BEILIECTBAMU C
ITOMOIIBIO YPABHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIIMM;

c(OPMHPOBAHHOCTh yYMEHHUSl PACKPBhIBaTh CYIIHOCTb: OKHCIHUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKLUN MMOCPEICTBOM COCTaBJICHMSI 3JIEKTPOHHOTO OajiaHca
TUX peakUui; peakuuid HMOHHOro OoOMEHa MYTEM COCTaBJICHUS WX MOJHBIX U
COKpPAlIEHHBIX  MOHHBIX  YpPaBHEHWW;  peakuMil  TUAPOJIW3a;  PEaKIui
KOMILJIEKCOOOpa3oBaHusl (Ha MpUMEPE T’MIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

c()OPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTU MPOTEKAHUS
XUMHUYECKUX PEAKIUN C y4ETOM HMX DHEPreTUYECKHX XapaKTEPUCTHUK, XapakTep
U3MEHEHUSI CKOPOCTH XHMHMYECKOW pEaKIUMud B 3aBHCHUMOCTH OT Pa3IUYHBIX
(bakTopoB, a Tak)Ke XapakTep CMEUICHUS] XUMUYECKOTO PAaBHOBECHUS MO/l BIUSIHUEM
BHeWHUX Bo3aeicTBui (mpunuun Jle [larense);

C(OPMUPOBAHHOCTh YMEHHUS XapaKTEpPU30BaThb XUMHUUYECKHUE PEaAKIIHH,
JeXallhue B OCHOBE NPOMBIIUIEHHOTO MOJYYEHUsS CEPHOW KHCIOTHI, aMMHAKa,
oOIMe HayyHble MPUHLIMIBI XUMUYECKHMX MPOU3BOJICTB; LIEJIECO00Pa3HOCTD



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

c(hOPMHPOBAHHOCTh BIJIAJICHUS CHUCTEMOW 3HAHMM O METOJaX HAYYHOTO
MO3HAHUA SIBJICHUM NpuUpoabl — HaAOIIOIEHUE, H3MEPEHHE, MOJCIUpPOBAHUE,
HKCIIEPUMEHT (peasibHbI U MBICJICHHBI ), UCIIOJIB3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCTIEPUMEHTATILHOM HMCCIIEIOBAHUU BEIIECTB
U s OOBSICHEHWS XHMHYECKUX SBIICHWH, HMMEIONUX MECTO B MPHUPOJIE,
MPaKTUYECKOMN ACSITEIIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HH;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C
MOHATUSIMUA U TIPEJICTABICHUSMH JPYTUX €CTECTBEHHO-HAYYHBIX IMPEAMETOB MJIs
00Jiee 0CO3HAHHOTO MTOHUMAaHHUSI MaTEPUATIBLHOTO €IMHCTBA MUPA;

cOPMHPOBAHHOCTh, YMEHHUS TMPOBOAWTH PACUETHI: C HCIOJIH30BAHUEM
MOHATUM «MacCOBasi JIOJSl BEIIECTBA B PACTBOPE» U «MOJISIPHAA KOHILICHTPALUS»;
Macchl BEIIECTBA WM 00BbEMA ra3a Mo M3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OZHOTO U3 YYacCTBYIOIIMX B PEAKIMHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKiuy; 3HAYCHUS BOJOPOJHOTO IMOKa3aTesisi pacTBOPOB KUCIOT M IIETOYEH ¢
M3BECTHON CTEMEHBIO MMCCOIMAIMU;, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKLUH, €CIU OJAHO U3 MCXOJHBIX BELIECTB JaHO B BUAE PacTBOpaA C
OTpeIeIEHHON MacCOBOM J10JIeM pacTBOPEHHOIO BEIECTBA WJIM JIAHO B M30BITKE
(MMeeT MpUMeECH); AOIU BbIXO/A MPOAYKTA PEAKIINH; 00bEMHBIX OTHOIIEHUI ra30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh U TMPOBOIUTH
XUMHUYECKUH  JKCIEpUMEHT  (IPOBEACHHME  pEaKIuid  HOHHOrO  OOMeHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHUYECKUX BEILIECTB, ONPEICICHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBK) HWHIWKATOPOB, W3YyYCHUE BIIUSHHUSI
pa3UuHbIX  (PAKTOPOB Ha  CKOPOCTh XMMHUYECKOM  peakiu, pelieHue
OKCIEPUMEHTANIbHBIX 3ada4 1o TemaM «Mertaey u  «Hemeramis»y) ¢
COOJTI0JIEHNEM TIpaBUiI 0€30MacHOr0 OOpalleHus ¢ BEIIeCTBAMU U J1ab0paTOPHBIM
o0opyaoBaHueM, GOpMYyIUPOBATH IIEJIb UCCIEAOBAHUS, MPEACTABIATH B PA3INYHOM
dbopme pe3ynbTaThl  AKCIEPUMEHTA, AaHAJIM3UPOBaTh M  OLEHUBATh HX
JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUI: COOJTIOATh MPaBUIIA MOJb30BAHUSI XUMUYECKON
MocyIol W JabopaTopHBIM O00OpyJAOBaHHWEM, OOpallleHHus C BelleCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSIMH TIO BBITIOJIHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, HYKOJIOTUYECKH 11e71ecCO00pa3HOTO TMOBEACHUS B OBITY U TPYIAOBOM
JEATEIIBHOCTH B LIEJIAX COXPAHEHHSI CBOETO 3JI0POBbS, OKPYXKAIOIIEH MPUPOTHON
cCpeabl U JOCTHXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCUYECKOI'O JIEUCTBUSI HA YKUBBIC OPTaHU3MblI OMPEACIEHHBIX HEOPTaHUYECKUX
BENIECTB, MOHMMas cMbIci noka3arens [1K;



c(OpPMHPOBAHHOCTh YMEHUMW: OCYIIECTBIIATH II€JICHANPABICHHBIN TTOUCK
XUMUYECKON MH(OPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTepHeT U Apyrue), KpUTHIECKU
aHaJM3UPOBATh XMMUYECKYIO HH(DOpMAIIHIO, IepepadaThiBaTh €€ U UCIIOJIb30BaTh B
COOTBETCTBHH C MOCTABJICHHON yueOHOM 3a/1auei.
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Pa3zgea S. BoicokoMoJieKkyJ/IsIpHbIe COeIMHEHU S
5.1 BricokoMoOeKysipHbIE COSAMHEHMUS 6 https://lesson.edu.ru/
Hroro o pasneny 6
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



https://lesson.edu.ru/
https://lesson.edu.ru/

11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
Ne i/ KonrpoJsbnsie | IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. TeopeTnueckue 0CHOBBI XUMUM
Crtpoenue atoma. [lepuoanueckuit 3akoH
1.1 u [lepuonnueckas cucTeMa XUMHUYECKUX 9 https://lesson.edu.ru/
sneMenToB [. 1. MenneneeBa
Crtpoenue BemiecTBa. MHOrooOpasue
1.2 P - P 11 1
BEIICCTB
1.3 XUMHUYECKUE PEAKIIH 19 1 3
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
2.1 Hemerannsl 31 1 https://lesson.edu.ru/
2.2 Merannsl 23 1
Wroro no pazneny 54
Pa3zgen 3. XumMus u :KH3HB
MeTobl TO3HAHUS B XUMUHM. XUMUS U
3.1 A 9 https://lesson.edu.ru/
KU3Hb
Hroro no pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 3

I[TPOTPAMME



https://lesson.edu.ru/
https://lesson.edu.ru/
https://lesson.edu.ru/

HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
KosmuecTBo yacos
Ne DJIeKTpOoHHbIe HU(pOBbIE
Tema ypoka Kontposbubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
IIpenmeTt u 3HaYEHUE OPraHUYECKON
1 XHUMHH, IPEACTaBICHUE O 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
MHOT000pa3uu OPraHuYECKUX 4e24-ac02-efh16fa49f6a
COCIMHEHUN
DNEKTPOHHOE CTPOEHUE aToMa
yriaepojaa (OCHOBHOE U
o BO36YIKIEHHOE COCTOAHMA) 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
TR ' 4e24-ac02-efb16fa49f6a
BasieHTHBIE BOBMOKHOCTH aTOMa
yriaepoga*
XuMHUY€ecKasi CBA3b B OPraHMUECKUX
3 COEIMHEHUAX. MexaHn3Mbl 1 https://lesson.edu.ru/lesson/a9f3d191-5ele-
00pa3oBaHUs KOBAJICHTHOM CBsI3H, 4e24-ac02-efb16fa49f6a
crocoOBbl pa3phiBa CBsA3EH
4 Teopus cTpoeHUS OPraHUYECKUX 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-
coenquHenuit A. M. byrneposa 4¢59-9dcf-20517ae4b52e
Bunel nzomepun: ctpykTypHas,
5 IIPOCTPAHCTBEHHAS. DIEKTPOHHBIE 1 https://lesson.edu.ru/lesson/c935a58c-ab0e-
3¢ (heKTH B MOJIEKyax 4¢59-9dcf-20517ae4b52e
OpPraHMYECKUX COEAUHEHUN
[IpencraBienue o knaccuuxanuu
https://lesson.edu.ru/lesson/726ee099-e1a9-
6 Y CUCTEMaTH4ecKasi HOMEHKJIaTypa 1

(IUPAC) opraHn4eckux BEIICCTB

410f-b8be-b4cb589aeadl
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Knaccudukanus peakuuii B

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

! OpPraHM4YeCKOU XUMHUHU 410f-b8be-b4cb589aeadl
3 Cucremarusanusg U 00001eHne https://lesson.edu.ru/lesson/726ee099-e1a9-
3HAaHUH 110 TEME 410f-b8be-b4cb589aeadl
AJIKaHbI: TOMOJIOTUYECKUH PS/I,
obOmast popMyiia, HOMEHKIIATYpa U
9 mide iﬂpa };KT OHHOE I P https://lesson.edu.ru/lesson/258ddc06-ec23-
PHAL, HICKTP 473¢-b3d7-ed82fcaddd02
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYT
10 dusnyeckue U XUMUYECKHE https://lesson.edu.ru/lesson/4da31505-652d-
CBOMCTBA aJIKAaHOB 4916-9e7c-56e88b39bb24
HaxoxieHne alkaHOB B IPUPOJIC.
11 ClI0COGEL TIONVICHUS 1 https://lesson.edu.ru/lesson/9641927f-bbc8-
yi 44b9-b3ea-81a2be75c47a
MIPUMCHCHUE AJIKaHOB
[{uknoankansl: o0mmas Gopmyna,
HOMEHKJIATypa ¥ H30MEPHS,
12 Senn 3}: T HHHPH https://lesson.edu.ru/lesson/9641927f-bbc8-
OCODEHHOTTH CTPOe 4459-b3ea-81a2be75c47a
XUMHYECKHUX CBOHCTB, CIIOCOOBI
HOJ'Iy‘-ICHI/H[ H HpI/IMeHeHI/IC
Pemienue pacuéTHbIX 3a/1a4 Ha
ompezieNieHue MOJIEKYIIPHOM
(bOpMyJITBI OPTaHMYECKOTO BEIIECTBA
13 10 MACCOBBIM LOSIM ATOMOE https://lesson.edu.ru/lesson/7dada027-8448-
Ao 418f-b416-fbaledd4ab6d
SJIEMEHTOB, BXOISIINX B €TI0 COCTAaB.
Cucremarusanus 1 00001eHne
3HAHUU IO TEME
14 AJIKEHBI: TOMOJIOTUYECKUH PSI, https://lesson.edu.ru/lesson/4038171e-4158-

obmas popmyiia, HOMEHKIIATYpa,

4bd1-ae98-18dc1cfb9399
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AIIEKTPOHHOE M MTPOCTPAHCTBEHHOE
cTpoeHue Moniekya. CTpyKTypHas u
[UC-TPAHC-U30MEPUS AIIKEHOB

duznueckre 1 XUMUYECKUE

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

15 CBOMCTBA ankeHoB. [IpaBuiio 4996-840b-70b5e8db71ae
MapKkoBHHUKOBA
16 CriocoObI mosTyueHust 1 https://lesson.edu.ru/lesson/05ab5925-ba8e-
IPUMEHEHUE AIKEHOB™ 499e-840b-70b5e8db71ae
[TpakTiueckast pabota Ne 1 mo Teme
17 oAVaeHIE STILICHA 1 H3VICHIe https://lesson.edu.ru/lesson/53cd2379-2a45-
yie yi 43b1-9f67-7ebcdaf03ce0
€ro CBOMCTB"*
Pemenue pacy€rHbix 3a1a4 Ha
18 OIIDEICHIE MOTCKVILIDHOI https://lesson.edu.ru/lesson/7dada027-8448-
Pt YEP 418f-b416-fbaledd4abéd
(GhOopMyJITBI OPraHMYECKOTO BEIIECTBA
AnKanueHbl: CONPsHKEHHBIE,
19 U30JIMPOBAHHBIC, KYMYJIMPOBAHHBIE. https://lesson.edu.ru/lesson/6df23393-6f08-
Oco0eHHOCTH AIIEKTPOHHOTO 4b9f-ae01-a983b95b854a
CTpOCHUS
20 XUMHUYECKUE CBOWCTBA https://lesson.edu.ru/lesson/6df23393-6f08-
CONPSKEHHBIX TUECHOB 4h9f-ae01-a983b95h854a
21 CnocoOsI oTydeHus 1 https://lesson.edu.ru/lesson/6df23393-6f08-
[IPUMEHEHUE AJIKaJUEHOB 4b9f-ae01-a983b95b854a
AJIKVHBI: TOMOJIOTHYECKHH PSIJI,
obmas ¢o a, HOMEHKJIaTypa,
st GOpMyIa, HOMEHIIATYP https://lesson.edu.ru/lesson/05¢9a929-6741-
22 AJIEKTPOHHOE U MTPOCTPAHCTBEHHOE

CTPOCHHE MOJIEKYI, (pr3nyecKue
CBOMCTBA

4d7c-84b5-009292468356
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https://lesson.edu.ru/lesson/05¢9a929-6741-

23 XUMHUYECKHe CBOMCTBA aJIKMHOB A447¢-84b5-009292463356

o4 KauecTBeHHbIE peakiiuy Ha https://lesson.edu.ru/lesson/05c9a929-6741-
TPOMHYIO CBSI3b™ 4d7c-84b5-009292468356

25 CnocoObI 1oydeHus u https://lesson.edu.ru/lesson/05c9a929-6741-
IIPUMEHEHUE aJIKUHOB 4d7c-840b5-009292468356

26 Pemenue 3agayd: pacu€rsl 1o https://lesson.edu.ru/lesson/7dada027-8448-
YPaBHEHUIO XUMHUUYECKOU peaklnU 418f-p416-fbaledd4ab6d

97 CucremaTtu3zanus U 0000IIeHHE https://lesson.edu.ru/lesson/6¢919641-7956-
3HAHUM MO TeMe 4130-b1fd-c7e71db395d7
ApeHBI: TOMOJIOTHYECKUH Psifl,
obmas o a, HOMEHKJIaTypa.

28 5 1wast opMya, HOMCHIIATYP https://lesson.edu.ru/lesson/d86d7d00-d5b4-

JIEKTPOHHOE U MPOCTPAHCTBEHHOE 491d-aded-c3ddalofeefa

CTpOEHHUE MOJIEKYJ] OeH301a U
TOIIyoJa, UX (PU3NYECKUE CBOMNCTBA

29 XUMHUYECKUE CBOMCTBA apEHOB: https://lesson.edu.ru/lesson/d86d7d00-d5b4-
PEAKLINH 3aMEICHUS 491d-aded-c3ddal9feefd
XUMHYECKUE CBOMCTBA apEHOB:

30 P https://lesson.edu.ru/lesson/d86d7d00-d5b4-
PEAKIUTH HPHEOCATHCHIT, 491d-aded-c3dda19feef4
OKHCJIEHHWE TOMOJIOTOB OeH301a

31 Oco0eHHOCTH XUMHUYECKUX CBOMCTB https://lesson.edu.ru/lesson/d86d7d00-d5b4-
cTuposa 491d-aded-c3ddal9feef4
Pemienne pacu€THbIX 337124 Ha

30 . . IF{) e MOTeK MHH M https://lesson.edu.ru/lesson/7dada027-8448-
ONPEACIICHHE MOJEKYIAPHO 418f-b416-fbaledd4abd
(bopMyITBI OPraHUYECKOTO BEIIeCTBa

33 CnocoOsI ToTydeHus 1 https://lesson.edu.ru/lesson/d86d7d00-d5b4-

IIPUMEHEHNE apEHOB

491d-aded-c3ddal9feef4
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I'enernueckas CBA3b MEXKIY

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

*

34 PRI KIACCE 418f-b416-fhaledddabbd
YIJIEBOIOPOOB
Pacuérel o ypaBHEHUsIM

35 XUMHUYECKUX PEAKIUM. https://lesson.edu.ru/lesson/7dada027-8448-
Cucremarusanus 1 00001eHne 418f-b416-fbaledd4ab6d
3HaHUU 10 TeMeE

36 [Ipuponnsii ras. IlomyrHbie https://lesson.edu.ru/lesson/99557a5e-2221-
HE(TSHBIE Ta3br™ 43e0-97b8-983de535c44d

37 KaMenHbIi1 yroyib 1 IpoayKThl €10 https://lesson.edu.ru/lesson/99557ab5e-2221-
nepepadoTKu 43e0-97b8-983de535c44d
Hed1b 1 ciocoObI €€ epepaboTKH.

38 [TpyMEHEHME TPOAYKTOB https://lesson.edu.ru/lesson/99557a5e-2221-

P ; p(b e 4300-97h8-983de535¢44d
nepepaboTku HehTH
I'enernueckas CBsA3b MEKIY https://lesson.academy-

39 pa3IMYHBIMU KJIacCaMu content.myschool.edu.ru/lesson/75957f70-
YIJIE€BOIOPOIOB 50f4-4910-b706-ac2d1b0f4c26
["anoreHonpon3BOAHBIE

] https://lesson.academy-

40 yrHeBOHOPO'HOB' SCKIPOHHOL content.myschool.edu.ru/lesson/75957f70-
CTPOCHHE; PEAKIIN SaMEIIEHHA 50f4-4910-b706-ac2d1b0f4c26
rajioreHa
JlelicTBue mien04Ye Ha
TraJIOreHIPOU3BOAHEIE. https://lesson.academy-

41* B3aumoneiictue content.myschool.edu.ru/lesson/75957f70-

NUTaJOreHaJIKaHOB C MArHUEM U
UHKOM™

50f4-4910-b706-ac2d1b0f4c26
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Cucremarusanus U 00001eHrue

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

42 3§aHHH 1O pasAcTy 4130-b1fd-c7e71db395d7
TJIEBOIOPO/IbI
43 KontponbHast pabora o Teme https://lesson.edu.ru/lesson/6abf1680-4eb5-
"Vrnesonopoast" 46f2-8ea5-44d63cccf518
IIpenenbHble OHOATOMHBIE
CIIMPTHI: TOMOJIOTHYECKUU pAan,
44* obmras popmyna, CTpOeHUE https://lesson.edu.ru/lesson/5439c18b-7440-
MOJIEKYJI, U30MEepHus, 4b6f-bf84-c04fad 71694f
HOMEHKJIaTypa, Kiaccudukamnus,
(du3nIecKue CBOMCTBa™
45 XUMHUYECKUE CBOMCTBA MPEAETbHBIX https://lesson.edu.ru/lesson/5439c18b-7440-
OJIHOATOMHBIX CIIUPTOB™ 4b6f-bf84-c04fad 71694f
CnocoObI MoTydeHus u
46 HDHMEHEHIE quHoaTOMHI)IX https://lesson.edu.ru/lesson/5439c18b-7440-
PHNCHEHHE 04 Ab6f-bf84-c04fad71694f
CIIUPTOB
[TpocTeie adupbl: HOMEHKIIATypa U
47 U30MepHUsl, 0COOEHHOCTH https://lesson.edu.ru/lesson/5439c18b-7440-
(GUBUYECKUX U XUMHUYECKUX 4b6f-bf84-c04fad71694f
CBOICTB
MHOroaroMHble CIUPTHI:
48 S3TUJIEHTJINKOJb Y TIIULEPHUH, UX https://lesson.edu.ru/lesson/461aa9c8-c0ef-
bu3HYecKue 1 XUMHUIECKIE 4827-a8e5-d12a0bedc826
CBOICTBA
CniocoOsbI oy4eHus u
o https://lesson.edu.ru/lesson/461aa9c8-cOef-
49 MPUMEHEHNE MHOTOATOMHBIX

CIIUPTOB

4827-a8e5-d12a0bedc826
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DeHOoII: CTPOCHUE MOJIEKYJIBI,

https://lesson.edu.ru/lesson/649883b8-7c5f-

>0 QusHiecKHe CBOHCTE. 416-896e-10a2278008F1
TokcuuHOCTH (peHoIIa

51 X - . e https://lesson.edu.ru/lesson/649883b8-7c5f-

HMITICCIHE CROHCTBA PEHOMA 416-896e-10a2278b08FL

59 CriocoOsbI MoTy4eHus u https://lesson.edu.ru/lesson/649883b8-7c5f-
npuMeHeHne GpeHona 4f16-896e-10a2278b08f1
[TpakTuueckas paborta No 2.

53 P https://lesson.edu.ru/lesson/649883b8-7c5f-

EIICHUE DKCITEPUMEHTATBHBIX 416-8966-1022278b0SFL

3agad o Teme ""CrupTel 1 heHobI"

54 Cucremarusanus 1 00001eHe https://lesson.edu.ru/lesson/649883b8-7c5f-
3HAHUHU I10 TEME 4f16-896e-10a2278b08f1
AnbAETUIBI U KETOHBI: 3JIEKTPOHHOE
CTpOeHHE KapOOHMIbHOM I'PYIIIEL;

55 P P 6py https://lesson.edu.ru/lesson/8664b319-0ba3-
POMOOTHACCIHE PbL, OO 4945-h076-ch72e5858b90
dbopmyna, usomepus u
HOMEHKJIaTypa

56 Anblierupl ¥ KeTOHbI: (GU3NUECKUe https://lesson.edu.ru/lesson/8664b319-0ba3-
CBOMCTBA; peaKluu IIPUCOCIUHEHNUS 4945-b076-cb7ae5858090
Peaknu okucieHus u

57 https://lesson.edu.ru/lesson/8664b319-0ba3-
KaueCTBCHHBIC PEAKIINH ajIbJICTHI0B 4945-b076-ch7365858b90
A KETOHOB

58 CriocoObI TOTyYeHUST aTbACTUIOB U https://lesson.edu.ru/lesson/8664b319-0ba3-
KETOHOB 4945-b076-cb7ae5858b90
OIHOOCHOBHBIE IIPEIEHLHBIE
K:I OOHOBEIE KI/ICJII())TIIiI https://lesson.academy-

59* P ’ content.myschool.edu.ru/lesson/b4feaa04-

0COOEHHOCTH CTPOCHHUSI UX
MOJIEKYJT™

3438-4b57-a3ec-ba0f9fe63c0d
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H3oMepus u HOMEHKIIaTypa

https://lesson.academy-

60 KapOOHOBBIX KHUCIIOT, UX content.myschool.edu.ru/lesson/b4feaa04-
bu3nYecKue CBOMCTBA 3438-4b57-a3ec-ba0f9fe63c0d
XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX https://lesson.academy-

61 OJTHOOCHOBHBIX KapOOHOBBIX content.myschool.edu.ru/lesson/b4feaa04-
KHUCJIOT 3438-4b57-a3ec-ba0f9fe63c0d
Ocob6eHHOCTH CBOMCTB MYpPaBbHUHOM https://lesson.academy-

62 KHUCI0Thl. MHOTOOOpa3ue content.myschool.edu.ru/lesson/b4feaa04-
KapOOHOBBIX KHUCIIOT 3438-4b57-a3ec-ba0f9fe63c0d
OcoOeHHOCTH CBOICTB:

HETpPEACIIbHBIX U apOMaTHYECKUX
https://lesson.academy-
KapOOHOBBIX, TUKAPOOHOBBIX,

63 5 content.myschool.edu.ru/lesson/71ac43f2-
TUAPOKCUKAPOOHOBBIX KHCIIOT.

AP P 20d4-4945-a0eb-1e59cd5f4dof
[IpeacraBuTeny BhICILINX
KapOOHOBBIX KHUCIIOT
[ToHsiTHE O MPOU3BOIHBIX D

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

KapOOHOBBIX KUCIIOT
P a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.academy-
CrnocoOsl nonydeHus u

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

MpUMEHEHNEe KapOOHOBBIX KUCIIOT
a0d4-4945-a0eb-1e59cd5f4d9of
CnoxHbIe Y()UPHI: TOMOJIOTHIECKUN https://lesson.academy-
66 psia, obmmast popmya, U30MEpHs U content.myschool.edu.ru/lesson/71ac43f2-
HOMEHKIIATypa a0d4-4945-a0eb-1e59cd5f4dof
https://lesson.academy-
dusnueckue 1 XUMHUECKUE
67 content.myschool.edu.ru/lesson/71ac43f2-

cBoiicTBa 3(hupoB

a0d4-4945-a0eb-1e59cd5f4dof
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Pemenne pacy€THbIX 3a1a4: 110
YPaBHEHHUIO XUMUYECKON PEAKIINH,

https://lesson.academy-

68 N content.myschool.edu.ru/lesson/7595770-
Ha OTIpeJIeJICHUE MOJICKYJIIPHOM
50f4-4910-b706-ac2d1b0f4c26
(bOopMyJIBI OPraHMYECKOTO BEIIECTBA
[IpakTuueckas padora Ne 3. httos://| g
ps://lesson.academy-
Pemenue sxcriepuMeHTaTbHBIX
69 KanG content.myschool.edu.ru/lesson/75957f70-
3amay 1mo reMe "KapOoHOBEIE
8 . P i 50f4-4910-b706-ac2d1b0f4c26
KUCJIOTHI. CII0XKHBIC d(PHUPBI
https://lesson.academy-
JKupsr: ctpoenue, puzndeckue u
70* . ( * content.myschool.edu.ru/lesson/71ac43f2-
XUMHYECKHE CBOMCTBA (TUAPOIIN3
P a0d4-4945-a0eb-1e59cd5f4d9f
Oco0eHHOCTH CBOICTB JKHUPOB,
CONEPRALIIX OCTATKH https://lesson.academy-
71 p content.myschool.edu.ru/lesson/71ac43f2-
HEINPEIEIbHBIX KUPHBIX KHUCIIOT.
” et p a0d4-4945-a0eb-1e59cd5f4d9f
UPBI B IPUPOJIE
MEU1a Kak COIH BBICIINX
KapOOHOBBIX KUCIIOT, UX MOTOIIEE https://lesson.academy-
72 nevicteue. [loasarue o content.myschool.edu.ru/lesson/71ac43f2-
CUHTETUYECKUX MOIOIIUX CPEACTBAX a0d4-4945-a0eb-1e59cd5f4d9f
(CMO)
I'eneTnueckas cBsI3b
CBOTODOMO https://lesson.academy-
JIEB B U
73 yr AOPOAL content.myschool.edu.ru/lesson/75957f70-
KHACJIOPOACOIEPIKAIIINX
R 50f4-4910-b706-ac2d1b0f4c26
OpTraHWYECKUX BEIIECTB
https://lesson.academy-
Pacuérel no ypaBHEeHUsIM — L
74 content.myschool.edu.ru/lesson/75957f70-

XUMHUYCCKUX pCaKHI/Iﬁ

50f4-4910-b706-ac2d1b0f4c26
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Cucremarusanus 1 00001eHe

https://lesson.academy-

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

3HaHHUH 10 TEME
f4e9-4b8f-a40f-c9fe7c9c4bf8
OO01mast XapakTepuCcTHKa YTIIEBOIOB https://lesson.academy-

76* U KJIacCU(HUKAIHS YTIEBOAOB content.myschool.edu.ru/lesson/709ce43a-
(MOHO-, M- ¥ MOJINCAXAPUJIBI)™ deb6-4281-963b-01d2e212d4d0
MoHocaxapupl: GU3HUECKUE https://lesson.academy-

77 N PHBL content.myschool.edu.ru/lesson/709ce43a-
CBOICTBA U HAXOXKICHUE B IIPUPOIE

s PHpOAL deb6-4281-963b-01d2e212d4d0
[IpuMeHeHue rioKo3sl, €€ https://lesson.academy-

78* 3HAYEHUE B KU3HEIAEATEIbHOCTHA content.myschool.edu.ru/lesson/709ce43a-
opranuzma* deb6-4281-963b-01d2e212d4d0
Jucaxapunpl: caxapo3a, MaJIbTO3a U https://lesson.academy-

79 nakro3a. HaxoxneHnue B npupone u content.myschool.edu.ru/lesson/709ce43a-
IIPUMEHEHHE qUCaXapUua0B deb6-4281-963b-01d2e212d4d0
ITonucaxapunbl: cTpoeHue https://lesson.academy-

80 MaKpOMOJIEKYJ, pU3NYECKUE U content.myschool.edu.ru/lesson/709ce43a-
XUMHUYECKHE CBOMCTBA, IPUMCHEHHE deb6-4281-963b-01d2e212d4d0

https://lesson.academy-
[TonsaTne 06 KCKYCCTBEHHBIX

81 content.myschool.edu.ru/lesson/45b81dac-

BOJIOKHAX

acba-440e-99e3-14c3ba78050a
Pemienne pacueTHbIX 337124 Ha
omnpeeNeHue J0JIM BEIX01a https://lesson.academy-

82 pe a a content.myschool.edu.ru/lesson/5a9e4cc3-

MPOAYKTa PEaKIi OT
POAYIKTa pearil f4e9-4b8f-a40f-cOfe7cIcAbfs
TEOPETHUUYECKH BO3MOKHOTO
CucremMaruzaius 1 0000IIeHN https://lesson.academy-
e
83 1 B content.myschool.edu.ru/lesson/5a9e4cc3-

3HaHUU 110 pa3leny

f4e9-4b8f-a40f-c9fe7c9c4bf8
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HcrrHHBIE PaCTBOPBI: HACBIILICHHbIE

https://lesson.academy-

15 Y HEHACHIIICHHBIC, PACTBOPUMOCTb. content.myschool.edu.ru/lesson/8ae38be6-
Kpucrannoruaparst e06f-4fae-9729-69903109f968
C 5 . https://lesson.academy-
[I0COOBI BBIPAKEHUS
16* P * content.myschool.edu.ru/lesson/8ae38be6-
KOHIIEHTPAIU PACTBOPOB
HCHTPAIUTH PactBop e06f-4fae-9729-69903109f968
Pewtenue 3amay ¢ ucnojb30BaHUEM
OHSTHIH "MACCOBAS OIS https://lesson.academy-
il
17 . " content.myschool.edu.ru/lesson/8ae38be6-
aCTBOPEHHOI0 BEIIECTBA
pactBop B ’ e06f-4fae-9729-69903109f968
"MoJIsIpHast KOHIEHTparus'"
Knaccudka OMEHKTATVDA https://lesson.academy-
jaccuukanusa U HOMEHKIIAT
18* 1 « yp content.myschool.edu.ru/lesson/5e33bc30-
HEOPraHUYECKHUX BEIIECTB
p B 805d-41fe-bf72-860434f45f57
C 606 https://lesson.academy-
ACTEMATHU3aIUs U 0000IIeHIE
19 . H H content.myschool.edu.ru/lesson/9adf8229-
3HAHUH 110 TEME
876b-4907-868e-1d43bf90855¢
KonTponbHas paboTa mo Temam
"Crpoenue atoma. [lepuoanueckuii
https://lesson.academy-
3akoH u [lepuoandeckas cucrema
20 v content.myschool.edu.ru/lesson/cc14f97b-
XUMH4YecKknx direMeHTosB /1. U.
ada3-4ac9-al123-dadc40973c6f
Menneneesa", "CtpoeHue BeliecTna.
Mmuoroo6pasue BemiecTs"
Knaccudukamnms xumMuaecknx
€aKINil B HEOpraHN4eCKOU U
peak \,p https://lesson.academy-
OpraHUYECKON XUMHH. 3aKOH
21 content.myschool.edu.ru/lesson/75637222-

COXpPaHCHUA MaCChl BCUICCTB; 3aKOH
COXPAHCHUS U MTPECBPAILLICHUA
OHCPIUU IPU XUMHNYCCKUX PCAKIUAX

d397-4bl1a-810a-cc7bca9e8a0c
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TemnnoBbie 3P HEKTH XUMUYECKUX

https://lesson.academy-

22* peaknuii. TepMoxumMuvecKre content.myschool.edu.ru/lesson/75637222-
ypaBHEHUS™* d397-4b1a-810a-cc7bca9e8alc
Beluncnenus no ypaBHeHUAM https://lesson.academy-

23 XMMHYECKUX PEAKIU U content.myschool.edu.ru/lesson/0e41e568-
TEPMOXUMHUYECKUM YpPaBHEHUSIM 0a2b-4605-bb92-35d1ab69f9ba

KOPOCTh XUMUYECKON peakiuu, eé ps://lesson.academy-
Ckop i p https://I| d
24 3aBUCUMOCTD OT Pa3iIHn4HbIX content.myschool.edu.ru/lesson/0Oe41e568-
dakropoB. Katanus u karamu3aTtopbl 0a2b-4605-bb92-35d1ab69f9ba
https://lesson.academy-
I'oMoreHHbIe U reTeporeHHbIE
25 content.myschool.edu.ru/lesson/0e41e568-
€aKLHU
peart 0a2b-4605-bb92-35d1ab69f9ba
[IpakTuueckas padora Ne 1 mo Teme https://lesson.academy-

26* "BausiHue pa3nuyHbIX (GaKTOpPOB Ha content.myschool.edu.ru/lesson/0e41e568-

CKOPOCTh XUMUYECKON peakiun'™ 0a2b-4605-bb92-35d1ab69f9ba

https://lesson.academy-
OO6patuMble 1 HEOOpaTUMBbIE
27* X * content.myschool.edu.ru/lesson/0Oe41e568-

eakuuu. XMMHYECKOE PAaBHOBECHE

peattt P 0a2b-4605-bb92-35d1ab69foba

[TpakTryeckas pabora Ne 2 o Teme

"BiusiHue pa3indHbIX (GAaKTOPOB Ha etps:/flosior.ocde Ty

28 P P content.myschool.edu.ru/lesson/0Oe41e568-

M0JIO)KEHHE XUMHUECKOT0

0a2b-4605-bb92-35d1ab69f9ba
paBHOBecHs"
DNEeKTPONUTHYECKAs JUCCOLIUALIMSL. https://lesson.academy-

29* CunbHbIe U criabble JIEKTPOIUTHI. content.myschool.edu.ru/lesson/237cdb54-
CreneHp aucCOLUaun™ 2787-4817-8330-6e027b075645
HNonnoe npousseaenue Boasl. Cpena https://lesson.academy-

30 BOJHBIX PacTBOPOB. BonopoaHslii content.myschool.edu.ru/lesson/237cdb54-

nokazatenb (pH) pactBopa

2787-4817-8330-6e027b075645
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I'mpaposnus cosneit. Peakuuu,

https://lesson.academy-

31* MIPOTEKAIOIINE B paCTBOPaxX content.myschool.edu.ru/lesson/237cdb54-
AIIEKTPOJIUTOB™ 2787-4817-8330-6e027b075645
[TpakTuyeckas padora Ne 3 o Teme https://lesson.academy-

32* "XuMHYeCcKHe peakliuy B pacTBOpax content.myschool.edu.ru/lesson/237cdb54-
AJIEKTPOJIUTOB"* 2787-4817-8330-6e027b075645
OKHUCINTEIHLHO-BOCCTAHOBUTEIBHBIE https://lesson.academy-

33* peakuuu. BaxHenme OKUCIuTenu u content.myschool.edu.ru/lesson/8f219cef-
BOCCTAaHOBUTEIIN™ 7a8a-44d5-b58a-b3d1b2eeb237

https://lesson.academy-
Mertoa 31eKTpPOHHOTO (3JIEKTOHHO- os:// Y
34 )6 content.myschool.edu.ru/lesson/8f219cef-
HOHHOrO0) OajaHca
7a8a-44d5-b58a-b3d1b2eeb237
https://lesson.academy-
DJIEKTPOJIN3 PACTBOPOB U PACIIaBOB

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

BEIIECTB
= cb82-4f4a-ad5e-4f56bc7el4ed
https://lesson.academy-

36 Pemenue 3agau pa3nuyHbIX TUIIOB content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645
https://lesson.academy-

37 Pemenue 3aga4 pa3nuyHbIX TUIIOB content.myschool.edu.ru/lesson/237cdb54-
2787-4817-8330-6e027b075645

Cucremaruzamnus 1 00001eHme https://lesson.academy-
38 3HAHUH 110 TeMe "XUMHUUYECKHE content.myschool.edu.ru/lesson/cc14f97b-
peakuun" ada3-4ac9-a123-dadc40973c6f
https://lesson.academy-
Kontponbnas paboTa mo teme e v
39 content.myschool.edu.ru/lesson/cc14f97b-

"Xumnueckue peakuuu"

ada3-4ac9-a123-dadc40973c6f
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ITomoxeHre HEMETAIOB B
[Tepuonuueckoii cucreme
XUMHUYECKUX djieMeHToB 1. 1.

https://lesson.academy-

40 M 5 content.myschool.edu.ru/lesson/2390b83e-
eHJiesieeBa 1 0COOEHHOCTH
A 2935-4c96-bd3a-25f26d9c1139
CTpoeHus ux aromoB. dusnyeckue
CBOMCTBA HEMETAJLIOB
Annorponus HeMeTauIoB (Ha https://lesson.academy-

41 npuMepe Kucaopoaa, cepsl, pochopa content.myschool.edu.ru/lesson/2390b83e-
U YIieposa) a935-4¢96-bd3a-25f26d9¢1139
Bogopon: nonyuenue, pusndeckue u nipesf s ey

42 AOPOA: yqu ’ T content.myschool.edu.ru/lesson/cfb70c37-
XUMHITICCKHE CBOMCTBA. & HAPHAB! 2784-4¢66-be05-b0966dffb673
["anoreHsl: HAXOXJICHHE B IPUPOJIE, https://lesson.academy-

43 CHOCOOBI OTyUYeHUs], PU3NYECKUE U content.myschool.edu.ru/lesson/cfb70c37-
XMMHYECKHUE CBOMCTBA 2784-4c66-be05-b0966dffb673
l'anorenoBonoponsl. Baxxnenmue https://lesson.academy-

44 KHCIJIOPOACOAEpIKAIINE COETUHEHNS content.myschool.edu.ru/lesson/cfb70c37-
rajJoreHoB 2784-4c66-be05-b0966dffb673
JlabopatopHble 1 IPOMBIIIITICHHBIE
CIOCOOBI TOTYYEHUS TaJOreHOB Mipesfilzesnn oy

45* - i ' content.myschool.edu.ru/lesson/cfb70c37-

€HEHUE TaJIOreHO
PHMEHEHIE TaTOreHoB 1 ux 2784-4¢66-be05-b0966dfb673
COEINHEHNIT™
[TpakTuyeckas pabora Ne 4. https://lesson.academy-

46 Pemenue skciepuMeHTANIBHBIX 3a7a4 content.myschool.edu.ru/lesson/7c19b0ba-
o teme "["anorensr” 7815-4db3-86f4-d0ac5b740b3b
Kucnopon: naboparopHsie u https://lesson.academy-

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

NoJy4YeHus1, PU3NIECKUe 1

2784-4c66-be05-b0966dffb673
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