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HOACHUTEJBHASA 3AIINCKA

PaGouas mporpamMmma 1o XMMHUU Ha YPOBHE CpeaHETo oO0Iero oOpa3oBaHUS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny, TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepabHOM 00pa3zoBaTENLHOM MporpamMmsbl cpeanero ooimero oopazopanusi(DOIL
COO), npencraBieHHbix B denepanbHOM TOCyJIapCTBEHHOM 00pa3oBaTEILHOM
crangapre COO, c yuérom Konnenuuu mnpenojaBaHus y4eOHOro mpeamera
«Xumus» B 00pa3oBaTelbHBIX opraHuzanuax Poccuiickoit  deaeparum,
peatn3ylonmx OCHOBHbIE 00pa30BaTelIbHbIE TPOTPAMMBI, U OCHOBHBIX MOJIOKEHUN
«Crtpareruu pa3zputusa BocnuTanus B Poccuiickorn denepanuu Ha nepuon 1o 2025
rona» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumusi Ha ypOBHE YriayOJIEHHOTO HU3Y4YEHHUsI 3aHUMAaeT BaKHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOro oOpaszoBanusi ywammxcs 10-11 kimaccos.
W3yuyenue mpeamera, pealMdyeMoe B YCIOBUAX JUDPEepeHIIPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAaHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOILIEKYJbTYPHYIO TIOATOTOBKY BBITYCKHUKOB IIKOJbI, HEOOXOIUMYIO ISt
aJanTalid UX K ObICTPO MEHSIOUIUMCS YCIOBUSIM KU3HHU B COIMYME, a TAKXKE IS
MPOJIOJDKEHUS OOy4YeHUsI B OpraHu3anusax NpodeccuoHaIbHOTO 0oOpa3oBaHUs, B
KOTOPBIX XUMHUS SIBJISIETCSI OJTHOM M3 NPHUOPUTETHBIX AUCIUTIIUH.

B mporpamMme 1o XuUMHM Ha3HaY€HUE MpeaMeTa «XUMHS» IMOIydaeT
NOApOOHYI0O  WHTEPIpPETAllMil0 B COOTBETCTBUM C  OCHOBOIOJIATAOIIUMU
nosnoxkeHusimu I'OC COO o B3auMOOOYCIOBIIEHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB OOydeHHUS] M TpeOOBAaHUW K YPOBHIO TOJTOTOBKH BBITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSI CIIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU (QYHKIIHH:

e HMH(QOPMALMOHHO-METOJUYECKAsA, peaju3alus KOTOpoh oOecrneynBaeT
MOJIyYeHHE TPEJICTaBICHUS O IIENAX, COJACpX,aHUHU, OOIed cTpaTreruu
oOy4eHMsI, BOCTTUTAHUS U PA3BUTHS 00yJarONIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-TUIAHUPYIOIIIAs, KoTopast npeaycMaTpuBaeT
OTpeNIeJICHHE: TPUHIUIIOB CTPYKTYPUPOBAHUS U TOCJIEAOBATEIBLHOCTH
U3y4YeHUs Y4eOHOro MaTepualia, KOJMYECTBEHHBIX M KAaYECTBEHHBIX €Tr0
XapaKTEPUCTHK; TOAXO0M0B K (DOPMUPOBAHUIO COJEPKATEIBHON OCHOBBI
KOHTPOJISI U OLEHKH OO0pa3oBaTeNbHBIX JOCTHXKEHHM OOydYarommuxcs B
paMKax HWTOTOBOM arTecTtaliM B (QOopMe €IUHOTO TOCyAapCTBEHHOIO
AK3aMEHa M0 XUMUH.

[Iporpamma asis yriyOaEHHOTO U3YYCHUST XUMUH:

e yCTaHaBIWBAaeT WHBAPUAHTHOE MPEAMETHOE COJEpKaHHE, 005S3aTebHOE
JUIT U3y4eHUs B paMKaxX OTIEJIbHBIX Mpoduiiei, mnpegycMaTpuBaeT



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

e JAET MPUMEPHOE paclpeAesIeHHe y4eOHOr0 BpEMEHU, PEKOMEHAYEMOTO JIJIst
U3YYEHUS OTNIETBHBIX TEM;

e IMpe/UiaraeT MPUMEPHYIO TOCIEIOBATENIBHOCTh HW3YYEHUSI Y4eOHOro
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIIPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIe U 3a/lay U3y4YeHHs MpeaMeTa
Ha yrayOJa€HHOM YpOBHE C YYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJAEPKATEIbHOW XapaKTePUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTEbHON
MPOTPaAMMBI CpPEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METaIPEMETHBIX, IPEIAMETHBIX), a TaKXKE C Y4ETOM OCHOBHBIX BHUJOB
yue0OHO-TIO3HABATENbHBIX JAEMCTBUIA  OOydarolerocs IO OCBOEHHUIO
COJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMUSAM B MPOrpaMMe MO XUMHH MPEAYCMOTpEHa
IPEEMCTBEHHOCTh € OOYYE€HHEM XUMUU Ha YPOBHE OCHOBHOTO OOILIEro
oOpa3oBaHusl. 3a IpeeaMH YCTaHOBJIEHHON MPOTrpaMMOM [0 XUMHUU 00s13aTENIbHOM
(MHBapuaHTHOM) COCTaBIISAIOLIECH COAEpPKAHUS YYEOHOro IpeaMeTa «XUMUs»
0CTa€TCs BOBMOXHOCTh BEIOOpA €r0 BAPUATUBHOM COCTABJISIOIIEH, KOTOpas JOJIKHA
ONPEIENATHCS B COOTBETCTBUU C HAMPABICHUEM KOHKPETHOTO MPOPUIS O0yUEHHUS.

B coorBercTtBUM ¢ KoHUentyaidbHbIMH mnoJjiokeHusmMu PIrOC COO o
Ha3HAYeHUM NpeaIMeToB 0a30BOro M yriayOJEHHOrO YpOBHEH B cuUCTeME
nuddepeHIMpoBaHHOTO OOYYEHUS Ha YPOBHE CpeaHEro oobmero oOpa3oBaHUs
XUMHUSL Ha YpOBHE YINIYOJEHHOIO U3YYEHUs HaNpaBieH Ha peanu3aluio
MPEEMCTBEHHOCTH € MOCIEAYIOIIUM TAIOM NOJIYYEHHS] XUMUYECKOT0 00pa3oBaHus
B pPAMKax MW3y4YEHHs CIELUUAJIbHBIX €CTECTBEHHO-HAYYHBIX M XWMHUYECKHX
JUCIMIUIMH B By3aX M OPTaHU3alUAX CPEeIHEro NpohecCHOHANBbHOT0 00pa30BaHusl.
B 31011 CBSI3M N3y4deHHE NpeaMeTa « XUMHUS OPUEHTUPOBAHO MTPEUMYILIIECTBEHHO Ha
pacliMpeHre M YIUIyOJIeHHE TEOpPETUYECKOM U MPaKTUYECKOM MOATOTOBKU
oOy4Jaronnxcsi, BIOPABIIMX ONPEAEAEHHBIA MPOPHIb 00yYeHHUs, B TOM YHUCIE C
NEPCIEKTUBOM  IMOCIEAYIOMIEr0 TIOMY4YeHHs XHMUYECKOro oOpa3oBaHMs B
opranm3anusx mnpodeccuoHanpHoro obpasoBanus. Hapsgy ¢ »Tum, B cBeTe
tpeboBannit ®PI'OC COO k miaaHUpyeMbIM pe3ylbTaTaM OCBOCHHS (enepanbHON
o0pazoBaTeILHON MPOrpaMMBbI CPEIHETO O0IIEero 00pa30BaHUs U3YYCHUE TIPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAK)KE HA PELICHUE 33]1a4 BOCIUTAHUSA U COLUAIBHOTO
pa3BUTHS OO0y4aromuxcs, Ha (OpMUPOBaHHE Yy HHX OOIIEHHTEIUICKTYaTbHbIX
YMEHHUM, YMEHHH palMOHAIM3alMi y4eOHOro TpyJda M OOOOIIEHHBIX CHOCOOOB
JEeATEIbHOCTH, UMEIOIINX MEXAUCIUIUIMHAPHBIN, HAAPEAMETHBIN XapakTep.



CocTaBngmyMu npeaMeTa «XUMUs» Ha YpOBHE YIITyOJIEHHOTO H3y4YeHUs
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
HeopraHuyeckas xumus». [Ipu onpeneneHuu Noaxo10B K 0TOOPY U CTPYKTYPHOM
OpraHM3alMd COJAEPKAHUS STUX KYpCOB B IPOTrpaMMe IO XHMHUHU 33 OCHOBY
npuHATH nojoxkenust ®I'OC COO o paznuuusx 6a30BOro M yriayOaéHHOro ypoBHEH
U3Y4YEHUS IPEIMETA.

OcHoBy coaepxkanusi KypcoB «Opranmueckas xumusi» u «OOmas u
HEOpPraHWYEeCKass XUMHUS» COCTaBISET COBOKYINHOCTb HPEAMETHBIX 3HAaHUU U
YMEHMM, OTHOCALIMXCA K 0a30BOMY YPOBHIO M3YYEHHs NpeAMeTa. JTa CHUcTeMa
3HaHUU TIOJY4YaeT OIpeneIEHHOE TEOPETUUYECKOE JIOTIOJHEHHE, MO3BOJIAIOIIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONBIINI 00bEM (haKTOJIOTMYECKOTO MaTepHaia.
Tak, Ha yrnyOn€HHOM YpOBHE HM3y4Y€HHs NpeaMeTra oOecredeHa BO3MOKHOCTh
3HAYUTENILHOTO YBEJIMYEHUsI 00bEMA 3HAHUHM O XUMUUECKHX JIEMEHTaX U CBOICTBaxX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yIiayOJIeHUs IPeICTaBICHUI O CTPOSHUU
BEILIECTBA, XUMHUYECKOM CBS3M M 3aKOHOMEPHOCTSX TMPOTEKAHMS PEAKIUH,
paccMaTpUBAEMbIX C TOYKH 3PEHUS XMMHYECKOM KUHETHUKA M TEPMOAMHAMUKH.
N3yyenue nepuoanyeckoro 3akoHa u llepmonnueckoil CHUCTEMBbl XMMHUYECKHX
3JIEMEHTOB 0a3UpPyeTCsl HA COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MTPEICTABICHUSIX
O CTpoeHMH aroMa. XHMHUYECKas CBsI3b OOBSACHSAETCS C TOYKH 3PEHMS
HHEPreTUYECKUX U3MEHEHUH Npu €€ 00pa30BaHUM U Pa3pYyIICHHUH, a TAK)KE C TOUKU
3peHus MEXaHU3MOB €€ oOpa3zoBaHud. M3yueHue TUIIOB peakuuid JOMOJHSAETCS
(GbopMUpOBaHHEM MPEACTABICHUM 00 JJIEKTPOXMMHUYECKHX Ipoleccax MU
AJIEKTPOJIN3€E PACIUIABOB M PACTBOPOB BEILECTB. B Kypce opraHn4eckoil XuMHUH IIPU
pPacCMOTPEHUU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUN yaensercs ocoboe
BHHMaHHE BOIPOCaM 00 3JIEKTPOHHBIX 3PPeKTax, 0 B3aMMHOM BJIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PeaKIIHil.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIepKaHNe KyPCOB XUMHH YTITyOJIEHHOTO
YPOBHS U3YYEHHUS I KJIACCOB OMpeeaEHHOro npoduis (rJ1aBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep JOMOJHEHHM K OOIIed cucTeMe MNpPEeIMETHBIX 3HAHUN)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE MpeaAMeThbl. Tak, Hampumep, B COJEpKaHUU
npeaMeTa i KJIacCOB XUMUKO-(PU3NYecKoro npoduiisa 60ab110€ 3HayeHue OyayT
UMETh 3JIEMEHTHI y4eOHOro Matepuana rno oomei xumuu. [Ipu usyyenun npeamera
B JIaHHOM CJIy4ae akKUEeHT OyJeT cjelaH Ha OOIIHOCTh METOJIOB IO3HAHUS,
OOILIHOCTh 3aKOHOB U TEOPHIl B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS] TEOPUS
(MonekymsipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJIMHAMMKH, JJIEKTPOJIN3a, IPEICTABIICHUS O CTPOEHUH BEILECTB U JPYTOE.

B TO e BpemMs B coaepkKaHUM IpeAMETa 1 KJIACCOB XUMHUKO-
ouonornueckoro npoduiast OONBLUINKM yAENbHBIM Bec OyIeT MMETh OpraHuYecKas
xumus. B aToMm cinyyae nmpenocTaBisieTcss BO3MOXKHOCTh JiJ1st 00J1€€ 00CTOSITENIbHOTO



pPaccMOTPEHUS XUMUYECKOM OpPraHU3alMK KIETKH KaK OMOJIOrHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IPUMEPY, TAKHE CTPYKTYpPHBIE KOMIIOHEHTBI, KaK
JUNUAbL, O€IKU, YTIEBObl, HYKJIIEMHOBBIE KUCIOTHI U Apyrue. Ilpu 3ToM 3HaHuUA 0O
COCTABE U CBOMCTBAX INPEACTAaBUTEIECH OCHOBHBIX KJIACCOB OPraHUYECKHUX BEIIECTB
CIIy’)KaT OCHOBOM Ul M3Y4E€HMs CYIIHOCTH HPOLECCOB (POTOCHMHTE3A, JIbIXaHUS,
MUILIEBAPECHMUS.

B mnmane ¢opMupoBaHHs OCHOB HAaydYHOTO MHPOBO33PEHHUS, OCBOCHHUSA
OOIIEHAYYHBIX METO/I0B [TO3HAHUS U OIBITA IPAKTUYECKOTO IPUMEHEHHSI HAYYHBIX
3HaHUU H3y4YeHHE MpenMera «XHUMHs» Ha YrIyOJIEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SIX C Y4YEOHbIMM IIpEIMETaMH, BXOASIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HaydHbIE NOpeaMeTb», «MartemaTuka u
uH(popmaTrka» 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 YpPOBHE),
3a/layedl MEepPBOCTENEHHON 3HAYMMOCTU SBISETCA (OPMHPOBAHUME OCHOB HAyKH
XUMUH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, TPAKTUYECKON NEATEIbHOCTH
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. Pemenue 3Toi 3a1aun Ha
yIIyOlIEHHOM YpOBHE HU3YyYEHHs MpeAMETa IMPEeAroiaraeT peaau3aluio TaKhX
1eJIeH, Kak:

e (opmMupoBaHME TPEACTABICHUWA: O MAaTEpUATIBLHOM EIUHCTBE MHPA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJBI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK U €€ Beaylled poiid B OOECHeuYeHUHn
YCTOMYMBOIO  pa3BUTHUSL  YEJIOBEUECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, PHEPTreTUIECKON M MUINEBON 0E€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHUN HOBBIX MaTEPUAIOB, HOBBIX HCTOYHUKOB YHEPTHH, B
00€ecCleyeHnn palroOHAIBHOTO MPUPOJONOIb30BaHus, B (HOPMUPOBAHUU
MHUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYE€IOBEKa, a TAaKXKe SKOJIOIMUYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpelie;

e OCBOCHME CHCTEMBI 3HAHWW, JIEKAIIUX B OCHOBE XUMHYECKOU
COCTABJISIFOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHAAMEHTAIbHBIX
MOHATHM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX IMPEACTABICHUN O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, WOHHO-
MOJIEKYJIIDHOM,  HAaAMOJIEKYJSIDHOM, O  TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHUS XUMUYECKUX PEAKLUUM, O
XUMHUYECKOM PaBHOBECHH, PACTBOPAX U JUCHEPCHBIX CUCTEMAX, 00 001X
Hay4HBIX NMPUHLMIAX XUMUYECKOTO POU3BOJICTBA;

e (opmupoBaHUe y 00yJarommxcs OCO3HAaHHOTO IIOHUMAaHMUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XWMUYECKHUX 3HAHUN i1 OObSICHEHUS
KJIFOUEBBIX M€ U MPOOJEM COBPEMEHHOW XUMUU, IJisi OOBSICHEHUS U



MIPOTHO3UPOBAHUS SIBICHUH, UMEIONINX E€CTECTBEHHO-HAYUYHYIO MPHUPOIY;
TPaMOTHOTO perIeHus Mpo0JIeM, CBSI3aHHBIX C XUMHEH, TPOTHO3UPOBAHHS,
aHaIKM3a U OIICHKHU C MTO3UIIMKA SKOJIOTHUECKON 0€30MaCHOCTH TIOCICACTBUN
OBITOBOM M TMPOU3BOJACTBEHHON JI€ATEIHOCTH YEJIOBEKa, CBSI3aHHOW C
XUMHUYECKUM TPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPabOTKOM BEILIECTB;

e yrIyOJieHWE MPECTABICHUHN O HAYIHBIX METOAaX MO3HAHMS, HEOOXOIMMBIX
JUISL TIPUOOpETEHUS YMEHUW OPHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSCHEHUS XHWMUYECKHX SBJICHHM, HMMEIOIIMX MECTO B TMpPUPOJE, B
MPAKTUYECKOMN JESITEIIbHOCTU U TTOBCEHEBHOM JKU3HM.

B nmane peanuzanuu nepBOOYEPEAHBIX BOCIUTATEIBHBIX U PAa3BUBAIOIIMX
GYHKIHMNA TETOCTHOM CHCTEMBI CPETHEro OOIIero o0pa3oBaHUs NPH WU3YYCHUHU
npeaMera  «XUMHUS» Ha  YIIyOJIEHHOM  ypOBHE OCOOYI0  aKTyaJlbHOCTb
MPUOOPETAIOT TaKKE LIETU U 3a]]a41, KaK:

e BOCINHUTAaHHE YOECXKIEHHOCTH B I[I03HABAEMOCTH SIBJICHUN MPUPOJIBI,
YBOKEHUS K TMPOLeCCY TBOpPUECTBA B O0JaCTH TEOPETUUECKUX U
MPUKIATHBIX HCCIIECIOBAHUNA B XUMHH, (DOPMHUPOBAHHE MHPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

e pa3BUTHE MOTHBAIMM K OOYUYEHHIO U TIO3HAHUIO, CIIOCOOHOCTEW K
CAMOKOHTPOJKO W  CaMOBOCIIMTAaHWUIO  HA  OCHOBE  YCBOCHUS
0011IeueTI0OBEYECKUX 1IEHHOCTEH;

e Ppa3BUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTCILICKTYATBHBIX M TBOPUYCCKUX
criocoOHocTe oOydaronuxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIBHOTO
OTHOIIEHUS K CamMoOOpa3oBaHUI0O W HEMPEPHIBHOMY OOpPA30BAHMIO Kak
YCIIOBHIO YCHENTHOMN MpodecCHOHAIBHON 1 OOIIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBbI0 U TMOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HHU;

e (opmMupoBaHME YMEHMII W HABBIKOB Pa3yMHOr0 MPUPOJIOINOJIL30BAHUS,
Pa3BUTHE IKOJIOTHYECKON KYJIBTYpPHI, TPUOOpPETEHUE OMbITa 00IIECTBEHHO-
IIOJIE3HOU DKOJIOTUUECKOUN AEATEIHLHOCTH.

OO6miee 4Kcio 4acoB, MPEAYCMOTPEHHBIX JJI1 U3YUYCHUS] XMMUU Ha YTIIyOJICHHOM
YpOBHE cpemHero odmero oopasopanus, coctaisieT 234 gaca: B 10 kimacce — 132
yaca (4 daca B Hezenmo), B 11 kiacce — 102 yaca (3 gaca B Henento). B 10 kiacce
KOJIMYECTBO YaCOB YBEIMYEHO 3a CUET ITKOJIHLHOTO KOMIIOHEHTA 1 HAMPaBJICHO Ha
pPa3BUTHE €CTECTBEHHOHAYYHON IPAMOTHOCTH YYaIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

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

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHUA. BasleHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYECKas CBSA3b B
OpraHUYeCKUX COCAMHEHUSX. TUIbI THOPUIU3AIMKI ATOMHBIX OpOUTANIEH yriepoa.
Mexanu3Mbl  00pa3oBaHHS KOBAJIGHTHOM CBs3M (OOMEHHBIM W JOHOPHO-
aKLENTOpHbINM). TUOBl NEpeKpbIBaHUS AaTOMHBIX OpOMTaNe, G- U T-CBS3U.
OpnunapHasi, 1BOMHAas U TpouHas cBA3b. CrocoObl pa3pbiBa CBSI3€H B MOJIEKYJIax
oprannueckux BemiecTB. [loHsTHE O CBOOOAHOM paaukane, Hykiaeopuiae u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudyeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHS
OpPraHUYeCKUX COeAMHEHUU. MONeKyIsapHble U  CTPYKTYpHbIE  (DOPMYIIBL.
CtpykTypHble GOpMyNbl  pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHas,
ckenetHass. M3omepus. Bunabl wn30Mepuu: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP HEKTH B MOJIEKYJIaX OPraHUYECKUX COCTMHEHUN (MHIYKTUBHBIA U
ME30MEpHBIN 3PPEKThI).

[IpeacraBnenre o kKinaccUpUKALMK OpraHuyeckux BeulecTB. lloHsaTne o
dbynkunonaasHoOM rpymme. ['omonorus. ['omonoruueckue psanpl. CucreMaTuyeckast
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHble Ha3BaHUS
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiIacCU(UKALUS OPraHUYECKUX peakiuil. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUM B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAICHUMN:
O3HAKOMJIEHUE ¢ 00pa3liaMy OpraHUYECKUX BEIIECTB U MaTepHUaliaMy Ha UX OCHOBE,
OMBITHl TIO MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB MPU HarpeBaHuu (TUIaBIEHUE,
OoOyIfiMBaHWE W TOPEHHE), KOHCTPYMPOBAHHUE MOJENEH MOJEKYJl OpraHu4eCcKuX
BEILIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3annsi aTOMHBIX opOuTtanel yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAaHOB: PEAKUMU 3aMELICHUS, W30MEpU3aLINH,
JETUJIPUPOBAHUS, [IUKIN3AIMU, IUPOJIN3a, KPEKUHra, ropenus. [Ipencrasinenue o
MEXAHU3ME PEAKINN PAJUKAIBHOIO 3aMEIICHUS.

Haxoxnenue B mpupoje. CriocoObl MOTy4YeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. O0mas ¢popmMmyina, HOMEHKIATypa U uzomepus. OCoOOEHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MaJibIX (IIUKJIONPOIAH, HUKIOO0yTaH) U OOBIYHBIX
(LIMKJIOMIEHTaH, HMKIIOT€KCaH) [UKI0ATKaHOB. CIIOCOOBI MOTYYEHUS U TPUMEHEHUE
LUKJIOAJIKaHOB.

Ankenbl. ['oMosioruueckuil psii ajgkeHoB, oOmas (hopmyia, HOMEHKIATypa.
DIEKTPOHHOE ¥ IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI AIKEHOB, SP>-TUOpHAN3ALIMS
aTOMHBIX OpOuTalield yriaepona, o- U m-cBsizu. CTPyKTypHasi U reoMeTpuyeckas
(uuc-tpaHc-) uzomepus. GU3NYECKUe CBOWCTBA AIKEHOB. XMMUYECKHE CBOMCTBA!
peakUuu IPUCOCIWHEHHUS, 3aMELICHHUS B O-TOJIOKEHUE IIPU JIBOMHOW CBS3H,
nonuMepusanuu u okucieHus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIE peakuu
Ha JABOMHYIO CB3b. CIIOCOOBI MOTYYEHUS U IPUMEHEHUE AJIKEHOB.

Ankaauensl. Knaccudukanus ankaaueHOB (CONPsKEHHBIC, N30JIUPOBAHHEIE,
Kymynuposanuvie). OCOOEHHOCTH AJIEKTPOHHOTO CTPOCHHSI 1 XMMUYECKUX CBOMCTB
COMPSDKEHHBIX AUEHOB, 1,2- 1 1,4-ipucoenuuenue. [lonmuMepusanus ConpspkEHHBIX
nueHoB. CriocoObl MOTyYeHUs U IPUMEHEHNE aJTKaUeHOB.

Ankunbl. ['omonorudeckuil psijy ankuHOB, o01as ¢hopmysia, HOMEHKIIATypa U
MU30MEpPHS. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJI aJIKUHOB, SP-
ruOpun3aius aTOMHBIX opOuTaneil yriepoga. @u3nyeckue CBOMCTBA AJIKUHOB.
XUMHUUYECKHE CBOMCTBA: PEAKLIMU ITPUCOCIUHEHNUS, TUMEPU3ALUA U TPUMEPHU3ALINH,
OKHUCJICHUA. KUCITOTHBIE CBOMCTBA aJIKMHOB, UMEIOIIUX KOHIEBYIO TPOMHYIO CBSI3b.
KauecTBeHHbIE peakuy Ha TPOHHYIO CBA3b. CIOCOOBI MOJYyYEHUS U TPUMEHEHHE
AJIKWHOB.

ApomaThdeckue YrieBoaopoasl (apeHsl). ['omosoruueckuii psiji apeHoB,
oOmrast hopMyIia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl OeH3ona. dusnueckue cBOWCTBA apeHOB. XHUMHUYECKHE
CBOMCTBa O€H30J1a U €r0 TOMOJIOTOB: PEaKIMK 3aMelIeHUsI B O€H30JbHOM KOJIbIE U
YTJIEBOJOPOJHOM pPaJUKalle, PEaKUWHd NPUCOCIUHEHUS, OKUCJIEHUE TOMOJIOTOB
oenzona. IlpencraBienre 00 OpPUEHTUPYIONIEM JEHCTBUM 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIC Ha TMPUMEpPE aJKUIBHBIX PaJUKaAIOB, KapOOKCHILHOM,
TUAPOKCUILHON, aMHUHO- W HUTPOTPYIIbI, aTOMOB TajioreHOB. (OcoOeHHOCTU
XUMHUYECKUX CBOMCTB cTupoda. [lomumepuszanusa ctuposna. CrocoObl NOJTydYeHUs U
IIPUMEHECHUE aPOMATUYECKUX YIIIEBOIOPOIOB.

[Tpupoausiii ra3. [lonytHeie HedTsHBIC Ta3pl. HedTh 1 €€ mpoucxoxacHue.
Kamennslit yroiib u mpoayKTel ero nepepadotku. CrocoOsl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTHyecKkas CBSI3b MEXIY Pa3IMUYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunn
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBUe Ha TraJOreHNpPOU3BOAHBIE BOJHOIO M CIIUPTOBOTO
pactBopa WIENOYHA. B3auMoaencTBUE IUTaIOT€HAIIKAHOB C MArHUEM W LIHUHKOM.
[Tonsatue 0 METAJIIOOPTraHUYECKUX COECTMHEHUSX. Hcnonp3oBanue
raJIOTEHNPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHHKE U TMPU CHHTE3E
OpTraHUYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HM3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
n3yueHue (GU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUYECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBedMBaHUE OpPOMHOW WIIU
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kallis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUa4yHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOEe OOHapyX eHUE
yriiepoja v BOJOPOJia B OPraHMYECKUX BEIIECTBAaX, MOJIyYECHUE ATUIICHA U U3yUCHHE
€ro CBOMCTB, 03HaKoMmJyIeHUE C¢ kKoyuekiusMu «Hedts» u «Yronby, ¢ odpasiamu
IJJACTMACC, KaydyKOB M PE3WHBI, MOJEIMPOBAHHE MOJIEKYJ YTJIEBOJIOPOJIOB U
raJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucsopoacoaep:kaniue opranndeckue coeJMHeHUsI.

[IpenenvHbie ogHOaTOMHBIE COUPTHL. CTpoeHHUE MOJIEKYN (HAa MpUMEpPE
METaHoJIa W J3TaHoida). ['oMonorudeckuit psan, obmas QopMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusmdyeckue CBOWCTBA  MpeETbHBIX
OIHOATOMHBIX CHUPTOB. BOIOpOIHBIE CBSI3M MEXAY MOJEKYJIaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: pEaKIMM 3aMElIeHUs, JeTUJpaTaluu, OKHUCICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU U  HEOPraHMYEeCKUMHM  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIa
Ha opranu3M uenoBeka. CrocoObl MOTy4YeHUs W TMPUMEHEHHE OJIHOATOMHBIX
CIIUPTOB.

[IpocTeie 3upbl, HOMEHKIaTypa U n3oMmepus. OcoOeHHOCTU (PUBUYECKUX U
XMMHUYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. dusnueckue u
XUMHUYECKUE CBOMCTBA: pEaKIUK 3aMEILCHUs], B3aUMOJICCTBUE C OPTaHUYECKUMU U
HEOPTaHUYECKUMH KUCIIOTaMU, KAYECTBEHHAs! PEaKIisi Ha MHOTOATOMHBIE CITUPTHI.
[IpencraBieHre 0 MEXaHU3ME peakiuii HyKiIeo(pUIbLHOTo 3amelieHus. JleiicTBue Ha
opranu3Mm denoBeka. CrocoObl MOy4eHHS U MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enon. CTpoeHHE MOJEKYJIbl, B3aUMHOE BJIUSHHUE TUIPOKCOTPYIIbI U
o6enzonbHOTO sifpa. Puszmyeckue cBoicTBa (GeHona. OCOOCHHOCTH XUMHUYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuuun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne peromna. Genondopmanbaeruanas cMoa.

KapOoHunbHbIE COETUMHEHUS — aJIBJACTU/IBI U KETOHBI. DJIIEKTPOHHOE CTPOCHUE
KapOOHWJIBHOW TpyIIibl. ['oMosioruueckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. Pu3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMUYECKHE CBOMCTBA aJIbJICTH/IOB U KETOHOB: PEAKIIUU NPUCOCTUHECHUSI.
OxucieHue alublIeTU0B, KAYECTBEHHBbIE peakiuu Ha anbaerujabl. CrocoObl
MOJIYYEHHUS U1 IPUMEHEHHE AJIbJIETUIOB U KETOHOB.

OAHOOCHOBHBIE Tpe/IeNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M30Mepus u HOMeHKIaTypa. Pu3nueckue cBOMCTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3M MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KUCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepuPUKANNU, PEAKIMU C Y4aCTHEM YTIIEBOJOPOJHOIO pajJdKaa.
OcoOeHHOCTH CBOMCTB MYypaBbUHOM KHUCIOTHL. [loHATHE O MPOM3BOIHBIX
KapOOHOBBIX KHCIIOT — CJOXHBIX 3¢upax. MHorooopasue kapOOHOBBIX KHCJIOT.
OcoOEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKMX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KUCIIOT, TUIPOKCUKAPOOHOBBIX KHUCHOT. [IpencTtaBuTenu BBICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBAs, MaJIbMUTHUHOBAs, OJIEUHOBAs, .JUHOJEBAS,
JuHONeH08as KuciaoTbl. CriocoObl MOTyYeHUs U TPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢pupbl. ['oMonorudeckuil psina, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PHU3WYECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHCJIOW H
IIEJIOYHOM Cpeie.

Kupswi. Ctpoenue, GpuU3NUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1esioyHoi cpene. OCOOCHHOCTH CBOMCTB KHUPOB, COAEPIKAIINX OCTATKU
HEMpeIeTbHbBIX JKUPHBIX KUCIOT. XKUphI B IpUpo/IC.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIEE JICHCTBHE.

OO6mas xapakrepuctuka yriaeBoaoB. Kinaccudukainus yrieBoaoB (MOHO-, -
U mojucaxapuibl). MoHocaxapuabl: TIIOK03a, (PYyKTO3a, TajakTo3a, pubo3a,
ne30kcupu0o3a. Ou3NUecKue CBOMCTBA W HaxoXXAeHUE B mpupoje. PoTOCUHTES.
XUMHUUYECKHE CBOMCTBA IITOKO3bI: PEAKIIMU C YHaCTUEM CIUPTOBBIX U AJIbICTHIHOMN
rpynn, CIOUPTOBOE M MOJOYHOKUCTIOEe OpoxeHue. [IpuMeHeHue TioKo3bl, €€
3HAYECHUE B KU3HEACATEIbHOCTH Opranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaOIIME U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunoB. HaxoxneHnue B mpupoje u npumeHnenue. [lomucaxapuapl: Kpaxmall,
IJIMKOTEH U 1eiumoio3a. CTpoeHue MakpOMOJEKyJl Kpaxmala, TJIMKOTeHa U
HeJUTroNo3bl.  DU3MYECKHEe CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAYECTBEHHAs Peakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA IEJUTIOIO3bI: TUAPOIU3, ModydeHue 3(upoB 1emumono3sl. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).



OKCIIEpUMEHTAIbHBIE METOJbl H3Y4YEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD PA3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE STUJIOBOTO CIHPTA B alIbJIETU]] HA PACKaJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTa JUXPOMATOM Kaius (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC pPEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u runpoxkcugom meau(ll)), peakus rmutiepruna ¢ THAPOKCUAOM
meau(ll), XxumMuueckre CBOMCTBA pacTBOpa YKCYCHOW KHUCIJIOTBI, B3aUMOJAEHCTBUE
pacTBopa riroko3bl ¢ ruapokcuom Meau(ll), B3aumoaeicTeue kpaxmania ¢ HOA0M,
pellieHHe DJKCIePUMEHTAIbHBIX 3aad 1Mo TemMaM «CoupTel U (DEHOJIBIY,
«Kap6oHoBbIe KUCTOTHI. CI0XKHBIC YPUPHD».

A30TCoaep:xale OPraHnvecKne CoeJuHeHUsl.

AMWHBI — OpraHUYecKre Mpou3BoAHbIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHsi, HOMEGHKIATypa U (hU3NYECKue
cBOMCTBAa. XMMHUYECKOE CBOWMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHCTBUE TNEPBUYHBIX AMHHOB C a30THUCTOM KHCJIOTOM.
Comnum anKuIaMMOHUSL.

AHUWJIYH — IPEJCTaBUTENIb aMUHOB apoMaTH4yeckoro psigaa. CTpoeHue aHWJINHA.
B3aumHoe BimMsHHUE Tpynm aToMOB B MOJIeKyJe aHuiInHA. (OCcOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBbIE peakiud Ha aHWIUH. CrocoObI
MOJyYeHUs] U TpUMEHeHHe anudartuueckux amMuHoB. [loydyeHue aHUIIMHA W3
HUTPOOEH30a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaenbHbIe TPEACTaBUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaduH. Ou3n4ecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COCIMHEHUN, peakius TMOJUKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHue aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TIENTHIOB.

benku kak mnpupojHbie ToauMepbl. llepBuyHas, BTOpUYHAsE M TpPETHUUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OENKOB: THAPOIU3, IEHATypalusi,
KaueCTBEHHbIC PEaKLUU Ha OCNKH.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W HMX IPEBpaICHUN:
pacTBopeHHue OCIKOB B BOJE, JACHATyparus OCJIKOB NMPHU HArpeBaHWH, I[BETHHIC
peakiuu Ha OCNKH, peIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«A30TCcoaepKallre OpraHudecKre CoeTMHeHus» 1 «Pacro3HaBaHue OPraHMYECKUX
COCIMHEHUN.

BricokoMoJ1eKyJISIpHbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMEp,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPHU3ALMU, CPEIHSSI MOJIEKYIsIpHAas



Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEIMHEHHN —
MOJIMMEPHU3ALMS Y TTOJIMKOHCHCALIHS.

[TomumepHble Mmatepuansl. [lmacTmaccel  (MMONMMATUIIEH, MOJUIIPOIIMIIEH,
MOJIMBUHWIXJIOPU, MOJUCTUPOJ, MOJUMETHIMETAKpUIAT, IOJUKApOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTyuka.

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

BonokHna: HaTypanbHbIe (XJIOMOK, MIEPCTh, MIETK), HICKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tonumepsl CIEIHUAIBHOTO Ha3HAYECHUs (Tedion, KeBJap,
AIIEKTPOIPOBOIAIIME OJMMEPBI, OMOpa3IaraeMple MOJIUMEPHI).

OKCIIEpUMEHTAIBHBIE METOJBl H3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HaKOMJIEHUE C 00pa3liaMy MPHUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IIaCTMAcCC,
Kay4yKOB, PEIICHHE OHKCIIEpUMEHTAJIBHBIX 3a1ad 1o TeMe «Pacno3HaBaHue
IJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxaeHue MOJeKyIspHOH (OpMyJibl OPraHMYECKOTO0 COEIMHEHHS IO
MacCCOBBIM JOJIIM 2JIEMEHTOB, BXOJAIINX B €I0 COCTaB, HAX0XKICHUE MOJIEKYJIAPHOU
(opMyJIbl OPraHUYECKOTO COETUHEHUS IO Macce (00bEMY) MPOLYKTOB CrOpPaHHUsL, 10
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMH H/UIM HCXOIHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYpPHOH (QOpPMYJIbI OPraHMYECKOr0 BEIIECTBA Ha
OCHOBE €r0 XMMHUYECKHX CBOWCTB MJIM CIOCOOOB MOJYYEHUs, ONpEAEIECHUE J0IH
BBIX0/1a MPOAYKTA PEAKIUU OT TEOPETUUECKU BO3ZMOKHOTIO.

MexnpeaMeTHbIe CBA3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BAaHUE Kak OOIIMX €CTECTBEHHO-
HAay4YHbIX IIOHATHH, TaKk M IIOHATUH, HPUHATBIX B OTAEIBHBIX NPEIMETAX
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBJIEHUE, HAYYHBIN (DaKT, TUIOTE3a,
TEOpHsl, 3aKOH, aHalu3, CHUHTE3, Kiaccupukanus, HaOJIOJCHHE, H3MEpPEHHUE,
DKCIEPUMEHT, MOJENb, MOJICIINPOBAHHUE.

duznka: Marepus, aroM, DdJIEKTPOH, MOPOTOH, HEUTPOH, MOJIEKYJIA,
HHEPreTUUECKU YPOBEHb, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHUE
BEILECTBA, (PU3MYECKHE BEIMYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCThb, DHEPrus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIM U TeTEPOTPO(HBIA TUIl MUTAHUS, OPOKECHHE,
doTtocuHTe3, nbIXaHUE, OEJIKW, YIJIEBOAbI, >KUPBI, HYKJICUHOBBIE KHCIIOTHI,
(bepMeHTHI.



['eorpadusi: mosie3HbIC UCKOTTAEMbIE, TOTUINBO.
TexHOmorusl: TNHILEBbIE NPOAYKThI, OCHOBBI PANMOHAIBLHOIO IHUTAHUS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CocTaB aTOMHBIX siiep. XUMHUECKUW anemMeHT. M3oronel. CTpoeHue
AIIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIE YHMCIA. DHEPreTUYECKUE YPOBHH M
noIypoBHU. ATOMHBIE opOuTanu. Knaccudukaius XuMHUUECKUX JIEMEHTOB (S-, -,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OPOUTAJISIM.
DOnexkTpoHHbIE KOH(UTYypallMK aTOMOB 3JIEMEHTOB NIEPBOTO—YETBEPTOTO MEPHOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHMH, SJICKTPOHHBIC KOH(MUTYypallui HOHOB.
DIIEKTPOOTPULIATEIIBHOCTb.

[lepnognueckuil 3akoH U Ilepuoanyeckass cucreMa XMMHAYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBsi3b NEPUOANYECKOTO 3akoHa W llepronnueckoil cuctemsl
XUMUYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHHUsS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M 00pa3yeMbIX UMU
IIPOCTBIX U CJIIOKHBIX BEIIECTB 110 TPYIIIIAM U ITepruogaM. 3Ha4YEHNE NEPUOIUIECKOTO
3akoHa [[.1. Menpeneena.

XuMHUeCKasi CBsA3b. BuUIBl XMMHYECKOM CBS3U: KOBAJIECHTHAs, WOHHAaf,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIH U
JIOHOPHO-AKIENTOPHBIA. DHEPTUs U JIJIMHA CBSI3U. [0NpHOCTD, HAIIPABICHHOCTh U
HAChIIaEMOCTh KOBAJICHTHOW CBs3u. KpaTtHeie cBsa3u. BonoponHas —CBA3b.
MexmoneKyIsspHbIe B3aUMOJCUCTBHUS.

BajleHTHOCT, M BaJIEHTHbIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM (Ha MpUMEpPE COCAMHEHUN
AJIEMEHTOB BTOPOTO MEPUOIA).

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

BemecTtBa  MOJIEKYJISIPHOTO W HEMOJIEKYJSIPHOTO  CTpOEHHs.  Tumbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[Tonsatne o mucnepcHeix cucremax. Mctuanbie pactBopsl. [Ipencrasienue o
KOJUIOMJHBIX pacTBopax. CrocoObl BBIPAXKEHUS KOHIICHTPAIUA PACTBOPOB:
MaccoBasi JOJIsI BEIIECTBA B PACTBOPE, MOJISIpPHAsI KOHIEHTpauus. HaceieHnsie u
HEHACBILLEHHBIE PACTBOPHBI, pACTBOPUMOCTb. Kpucramnoruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIECTB. TpUBUATIbHBIC
HAa3BaHUs OTJEJIbHBIX NPEACTABUTEICH HEOPTAHUYECKUX BEILIECTB.



Knaccudukanus XuMU4ecKUX peakluii B HEOPraHMUECKOH U OpraHu4ecKou
XUMHH. 3aKOH COXPAHEHHUS MACChl BEIIECTB; 3aKOH COXPAHEHUS U MPEBpallCHUs
DHEPTUU TIPU XUMHUYECKUX peaknusX. TernoBbie d3h(HEKThI XUMUYECKUX PEAKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakinu, e€ 3aBUCUMOCTb OT Pa3jN4HbIX (aKTOPOB.
['oMoreHHbI€ U reTeporeHHsle peakuuu. Katanus n katanu3aTopsl.

OOpatumMbie 1 HEOOpaTHUMbBIC peaKIui. XuMU4IecKkoe paBHoBecre. KoncranTta
XUMHYECKOTr0 paBHOBecHUs. (DAaKTOpbI, BIUAIOIIME HA IOJOKEHUE XUMHUYECKOTO
paBHOBECHA: TeMIEpaTypa, JaBJICHUE U KOHIIEHTPAI[MU BEIECTB, YYaCTBYIOIIHNX B
peakuuu. [puauun Jle [larense.

OnekTponutuueckass auccormanus. CuwibHble U CIa0ble BJIEKTPOIUTHI.
Crenenp aucconmanuu. Cpena BOIHBIX PACTBOPOB: KHCIOTHAs, HEUTpalibHAasd,
nienoyHas. Bomopoausiii nmokaszarens (PH) pactBopa. I'maponus coneit. Peakiuun
MOHHOTO OOMEHa.

OKUCITUTENBHO-BOCCTAHOBUTENbHBIE  peakuuu.  CTeneHb  OKHUCJIECHUA.
Okucnurenb W BOCCTAHOBUTEINb. [Iponecchl OKHUCIEHUS W BOCCTAHOBJICHUA.
Baxnelme OKUCIUTENIM W BOCCTAHOBUTENU. METON 3JIEKTPOHHOrO OajaHca.
DIEKTPOIIU3 pacTBOPOB U PACILIaBOB BEILECTB.

OKCIIEpUMEHTAIbHBIE METOJbl HW3Y4YEHHsS] BEIIECTB M HMX IPEBPALICHUN:
pa3oKEeHUE TNEpPOKCHAAa BOJOPOJA B TMPHUCYTCTBUM KaTaln3aTopa, MOJIEIH
KPUCTAUTNYECKUX PEIIETOK, TPOBEJCHNUE PEAKIIUM HOHHOTO 0OMEHa, ONpe/eieHre
Cpeapl PacTBOPOB C IOMOIIBI0 WHIAWKATOPOB, U3YUYEHUE BIIMSHUSA PA3JIMYHBIX
(GakTOpoB Ha CKOpPOCTh XUMHYECKOW pEaKIuu M TOJO0KEHWE XUMHYECKOTO
paBHOBECHSL.

Heoprannuyeckasi xummusi.

[Tonoxenne HemeTauioB B [leproandyeckoil cucteMe XuMHYECKUX SJIEMEHTOB
J.1. MenneneeBa u 0COOCHHOCTH CTpoeHUsS uX aTomMoB. Du3MUecKue CBONCTBA
HEMETAJUIOB. AJUTOTPOIHSI HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, hocdopa u
yrieposa).

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

["amorensl. Haxoxnenune B mpupoje, CrocoObl MOdydeHus, (GU3NYECKUE |
XMMHUYECKUE CBOMCTBA. ['anoreHoBoAOpobl. BaxHeumme KucaopoacoaepKaiime
COCIMHEHUs TrajgoreHoB. JlabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYYCHUS
rajgoreHoB. [[puymeHenune rajJoreHoB U uX COCIMHEHNM.

Kucnopon, o3oH. JlabopaTopHbie W MPOMBIIUICHHBIC CIIOCOOBI TOMyYCHHUS
Kucaopoaa. Ou3nyeckue U XMMUYECKHME CBOWCTBA M NMPUMEHEHUE KHCIOpOAa U
030Ha. OKCUIBI U IEPOKCUBI.



Cepa. Haxoxpaenume B TpHUpPOAE, CIOCOOBI TOJYYCHHS, (PU3MUECKHE W
xumuueckue cBoiictBa. CepoBomopona, cyiabduasl. Oxcun cepoi(1V), okcua
cepsl(V1). CepHuctas u cepHasi KUCTOTHI U UX coiu. OCOOEHHOCTH CBOMCTB CEpHOM
KUCIOTHI. [IpuMeHeHune cepol U €€ COeJMHEHU .

A3zor. HaxoxneHue B mpupojie, CHOCOOBI MONy4YeHUs, (U3MYECKUE U
XUMUYECKHE CBOMCTBA. AMMHAK, HUTPUIbl. OKCUABI a30Ta. A30TUCTasl U a30THAs
KHUCIIOTHI ¥ X coyin. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHL. [IpuMeHeHune azora
U €r0 COeIMHEHHUI. A30THBIE yI0OpEHHUS.

®ocdop. Haxoxnenwe B mpuponie, CHOCOObl MOMydeHUs, (U3HUYECKUE U
xumudeckue cpoiictBa. dochunpr u dochun. Oxcuasl docdopa, dochopnHas
kuciota u e€ comu. [lpumenenue ¢ocdopa u ero coemuaeruit. PocdopHbIe
yao0OpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpoje. AJUIOTPOINHBIE  MOJIUDPUKAIUU.
duznyeckrue W XUMHYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, O0OpPa30BaHHBIX
yraepoaoMm. Okcup yriepona(ll), oxcun yrnepona(lV), yrombHas kuciora u e
COJIM. AKTHBUPOBAHHBIA yroyib, ancopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. IIprMeHeHre MpOCThIX BEIIECTB, 0OPa30BaHHBIX YIVIEPOAOM, U €ro
COCIMHEHUM.

Kpemunii. Haxoxxnenue B mpupojie, CrocoObl MOJydeHHs, (PU3NYECKHE U
xumuyeckue cporctBa. Oxcun kpeMmuusi(1V), KpemHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHneHne KpeMHUS U ero coeanHeHni. CTEeKI0, €ro NoJIy4eHue, BUIbI CTEKIIA.

[Tonoxxenne MetaysioB B [leprognyeckoid cUCTEME XUMHUYECKUX 3JIEMEHTOB.
OcoOEHHOCTH CTPOEHHUS JJICKTPOHHBIX O00JIOYEeK aToMoB MeTauioB. OOmue
dbusnyeckue cBoWcTBa MeTaioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CnuiaBbl METaJIIOB.

DJIEKTPOXUMHUYECKUM PsAll  HampspkeHud  MetawioB.  OOIue  crnocoObl

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

Oo6mast xapakrepuctruka MetamioB |A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHUYECKUX 3JIeMeHTOB. HaTpuii n kanuii: nomydenue, Gu3n4ecKkue 1 XuMUYECKHUe
CBOMCTBA, IPUMEHEHHUE MPOCTHIX BEUIECTB U UX COCIUHECHUN.

O6mast xapaktepuctuka metamioB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W Kajblui: TmodydeHue, ¢GU3HUYECKHE U
XUMHYECKUE CBOWCTBA, NPHUMEHEHHWE IPOCTHIX BEIIECTB M WX COEAUHEHUM.
XKécTkocTh BOJBI U CIOCOOBI €€ yCTpaHEHMUS.

AJroMuHU: noJydeHue, pu3ndeckre 1 XMMHUYECKUe CBOWCTBA, IPUMEHEHHE
MPOCTOTO BEIIeCTBA M €ro coeauHeHuid. AmdorepHbIe CBOWCTBA OKCHAA U
TUAPOKCUIA ATFOMUHUS, TUAPOKCOKOMITIIEKCHI ATTFOMUHUS.



OOmasi xapakTepucTuka MeTawioB moOouHbix mnoarpynn (b-rpymm)
[Ieproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB.

du3nyecKkue U XUMMUYECKHE CBOMCTBA XpoMa U ero coeauHeHuil. OKCUbl u
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel m auxpomartsl, HX
OKHUCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMeHeHne Xxpoma.

Ou3nyeckue W XUMHUYECKHE CBOMCTBA MapraHlla W €ro COEAWHCHUU.
Baxneiimme coenunenuss wapranua(ll), wmapranua(lV), wmapranna(VIl) wu
mapranna(VIl). Ilepmanranar kanus, €ro OKUCIUTEIIbHBIC CBOMCTBA.

@u3nuecKnue U XUMUYECKHE CBOWMCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcusl u conu xeneza(ll) u sxenesa(lll). [Tonydenne u npuMeHeHne xKenesa u
€ro CIUIaBOB.

Pu3nYECKne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
MPUMEHEHUE MEJIU U €€ COCUHEHHUIA.

[Muuk: momydyeHue, (U3MYECKUE U XHUMUYECKHE CBONCTBA. AMQOTEpHBIC
CBOMCTBA OKCHJIa U TUJIPOKCHJIA IIMHKA, TUIPOKCOKOMILIEKCHI ITMHKa. [IpuMenenune
[AHKA U €r0 COeANHECHUH.

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYEHHUS BEIIECTB W HX MPEBpaICHUM:
u3ydeHue oOpaslloB HEMETAJJIOB, TOpPEHHE cephl, gocdopa, keie3a, MarHus B
KHCJIOPOJE, M3Y4YEHHE KOJUIEKIMH «MeTaiulbl M CIUIaBbD», B3aUMOJICVCTBUE
IIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJION (BO3MOKHO HCIIOJIL30BaHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE LIMHKA W JKeJie3a C PacTBOpPAMHU KHUCIOT U
1IeJI104Y€el, KaYeCTBEHHBIE PEAKIIMU HA HEOPTaHMYECKNE aHUOHBI, KATUOH BOJOPOJA
M KaTUOHBl METAJJIOB, B3aMMOJECHCTBUE TUAPOKCUIOB AIOMUHUS U LHUHKA C
pacTBOpaMH KHCIIOT U WIEJOYEH, PEHIEHUE IKCIEPUMEHTAIBHBIX 33/1ad 10 TeMaM
«T"anorensl», «Cepa u €€ coequHeHUsD», «A30T U (hochop U HX COECTUHEHUD,
«MeTaibl TJIaBHBIX MOATPYIID, «MeTauibl MOOOYHBIX TOATPYTII.

XuMHUS M KU3Hb.

Ponb xumuu B o0ecriedeHuM yCTOWYMBOTO pa3BUTHUs yeioBedecTBa. [lonsTue
O HaYYHBIX METO/IaX MO3HAHUS U METO0JIOTUU HAy4YHOTro uccieaoBanusa. Hayunbie
MPUHIUIBI OPTaHU3AlNN XUMHUYECKOTO MPOU3BOACTBA. [IpoMblliieHHbIE CITOCOOBI
MOJYYEHUs] BaXKHEUIIMX BEIIECTB (Ha MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, M€TaHoJa). [IpoMBbIIIIEHHBIE CIOCOOBI MOTYyYEHUS METAIIJIOB U CILJIaBOB.
XUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEN CPEebl U €ro nocieAacTsus. Posibs xumun B
o0ecTieueHU N YHEPTeTUIECKON OE30ITaCHOCTH.

XumMusg H© 300pOBbE 4enoBeka. JlekapcTtBeHHble cpencrtBa. [IpaBuna
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX MpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XUMHMSI THIIKA: OCHOBHBIC KOMITOHEHTHI, TUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH MHUIIEeBOM 0€30MaCHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. bertoBas xumms. [IpaBuia
0€301acHOr0 UCIIOIb30BaHUs MPENapaToB OBITOBOM XMMUU B TIOBCETHEBHOM JKU3HHU.

XuMusl B CTPOUTEIBCTBE: BXKHEHIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCTOH).

XuMHs B CEIbCKOM X03siiicTBe. OpraHndeckre 1 MUHEpaJIbHbIC yI00pEHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepualibl, KPackH, CTEKJIO, KepamuKa.
Marepnansl 11 2neKTpoHUKU. HaHOTEXHONMOTMN.

Pacuérurle 3amaun.

Pacuétel: Macchl BeliecTBa Wik 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEI[ECTBA, MAcCe UM 00bEMY OJTHOTO U3 YYaCTBYIOIIUX B PEAKIIUU BEUIECTB, MACChHI
(00BEMa, KOMMYECTBA BEIIECTBA) MPOTYKTOB PEAKIIUH, €CJIH OJTHO U3 BEIIECTB UMEET
npuMecH, Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOJYKTa PEaKIMU, €CJIU OJTHO
M3 BEIIECTB JaHO B BHUAE pacTBOpa C ONpEACIEHHONM MAacCOBOMl JOJel
PacTBOPEHHOTO BEUIECTBA, MACCOBOU JIOM M MOJIIPHON KOHLIEHTPAILIMK BEIIECTBA B
pacTBOpE, AO0JH BBIXOJIA MPOJYKTa PEAKIIMNA OT TEOPETUUYECKH BO3ZMOKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanmss  MEXNpeAMETHBIX CBA3€H NpU  HU3YyYEeHUHM oOmed
HEOPraHUYeCKOM XMMHH B 11 Kilacce oCyIlIeCTBISIETCS Yepe3 UCIOIb30BaHUE Kak
OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHM, TaK ¥ MOHATHH, MPUHATHIX B OTICIBHBIX
MpEIMETaX €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0uue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: ABJICHUE, HAYYHbIN (haKT, TUIIOTE3a,
TEOpHUsl, 3aKOH, aHAJIM3, CUHTE3, KJIacCU(pUKAILNS, EPUOAUIYHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICITMPOBAHUE.

du3nka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
WOH, U30TOTbI, PAIMOAKTUBHOCTb, MOJIEKYJIa, DHEPreTUUECKUN YPOBEHB, BEIIECTBO,
TeNno, O00BEM, arperaTHOE COCTOSTHHME BEIIECTBA, WJICANIbHBIA Ta3, (PU3UYECKUE
BEJINYMHBI, €AUHULIBI U3BMEPEHUS, CKOPOCTh, IHEPTHS, Macca.

buomnorus: kierka, opraHusM, 3KocucTema, onocdepa, MeTadbou3M, Makpo- U
MUKPODJIEMEHTBI, OCJIKH, KUPBI, YTIEBOJbI, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M TOTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepaibl, TOPHBIE MOPOJIbI, MOJE3HbIE UCKOMAEMbI€, TOTUIUBO,
pecypchl.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CEIbCKOX03IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI MPOMBIIIJIEHHOCTb,
dbapmaiieBTHYECKAS MIPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHUYECKUX
MpenapaToB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTE€pUANIOB, 3JIEKTPOHHAs
MPOMBIILIEHHOCTh, HAHOTEXHOJIOTHUH.



[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XMUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIIEI'O OGPA3OBAHMA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHS» Ha YPOBHE CPEIHETO
oOmiero o0pa3oBaHUsl BBIJIETICHBI CIEAYIONIME COCTABISIONIUE: OCO3HAHHE
OOYJarOIIMMUCS POCCHUHCKON T'PaXTAHCKOW WACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCT U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh M CIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS
OPUHATBIME B OOIIECTBE TMpaBWJIaMU W HOPMaMu [OBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJIOTMYECKON KYJIBTYPhI; CIIOCOOHOCTh CTABUTH 1IEJIU U CTPOUTH
JKU3HCHHBIE TIJIAHBI.

JIM4HOCTHBIE pE3yJIbTAaThl OCBOCHUSA TMpeaMeTa «XHUMHUSD OTPaAKaIOT
c(hOpPMHUPOBAHHOCTh OTBITA TO3HABATEIBLHON M MPAKTHUYECKOW JEATEeIbHOCTH
O0Oy4Jaronuxcs B MPOIECCE peau3aiui 00pa3oBaTeIbHON JESTEIHHOCTH.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUA TMpeaMeTa «XHUMHUSD»  OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITA I[IO3HABATEILHOW M MPAKTUYECKOW JIESITEIHLHOCTH
oOy4Jaronmxcs B MpoLiecce peaan3alud 00pa3oBaTEbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YUYaAIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00SI3aHHOCTEH,
YBAXKEHUSI K 3aKOHY W IPABOIOPSJIKY;

MPEACTABICHUS] O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATETLHOCTH MPU CO3JIAHUN YUEOHBIX
MIPOEKTOB, PEIICHUU YYCOHBIX U TO3HABATEIBHBIX 33/1a4, BHITOJIHEHUU XUMUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY H
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHBIX BUJIOB YY€OHOU ACSITEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

[IECHHOCTHOTO OTHOUICHWSI K MCTOPUYECKOMY M HAYyYHOMY HACJIEAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUHU, OCO3HAHUS TOTO, 4YTO JAHHbIE HAyKU €CTb pEe3yJbTar
JUTUTEIbHBIX ~ HAONIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;

VMHTEPECA U ITO3HABATEIBHBIX MOTHUBOB B ITOJYYEHUH U MOCIEAYIOLIEM aHAIU3E
uH(OpMAITUH O MTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;



3) AyXOBHO-HPABCTBEHHOT'0 BOCIUTAHMSI:

HPaBCTBEHHOT'O CO3HAHMUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIIUH, CBA3aHHBIC C XUMUUYECKUMH SBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE IMOBEJICHHWE WM TOCTYIKH CBOUX TOBAPHIICH C
MO3UIINHA HPABCTBEHHBIX U MPABOBBIX HOPM H C yU4ETOM OCO3HAHUS MOCICACTBUI
MOCTYIIKOB;

4) popMupoOBaHUSA KYJIbTYPbI 310POBbS:

NMOHUMAaHUsl LEHHOCTEH 3I0poBOro u 0Oe3omacHoro obpasza >KHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DH3HUYECKOMY M
MICUXUYECKOMY 3710POBbIO;

cOOMIO/IeHUsT TIpaBWi O€30MacHOro OOpalleHusi C BeHleCTBAaMU B OBITY,
MOBCETHEBHOM JKU3HU, B TPYAOBOU JIEATETLHOCTH;

MOHUMAHUS IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TIOCIEACTBUN W HEMPHATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMS:

KOMMYHUKATHBHOW  KOMIETCHTHOCTH B  y4eOHO-HCCIIEIOBATEILCKON
JEATEIbBHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM MW APYrUX BHJAX
NEeSTEeITbHOCTH;

YCTAaHOBKA Ha AaKTHUBHOE YYaCTHE B PEIICHUM TNPAKTUYECKUX 3a/1ad
COIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

HMHTEpeca K MPaKTUYEeCKOMY M3Yy4YEeHHUI0 Mpodeccuil pa3inyHOTrO poja, B TOM
YHUCJIe Ha OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYY, JIOISIM TPyAa U pe3yibTaTaM TPYAOBOU JIeATEIHLHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HWHIWBUIYAJIbHOW TPACKTOPUU
oOpazoBaHus, Oyayuieil mpodeccur U peaau3aluu COOCTBEHHBIX >KU3HEHHBIX
TJIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0,10r14eCKOro BOCIIUTAHMS:

HKOJIOTUYECKH I1€JIECOO00PA3HOTO OTHOIIEHUS K TMPUPOJIC KaK HCTOYHHKY
CYILIECTBOBaHMS )KU3HHU HA 3EMIIE;

MOHUMAaHUsS TJIOOAIBHOTO XapaKTepa SKOJOTHYECKUX TPOOJIEM, BIIHSHHS
HKOHOMHUYECKHUX MPOIIECCOB HA COCTOSTHUE TIPUPOTHON U COIMAILHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTKEHUW XUMHH  JUIS
pEIIeHHS BOMPOCOB PAIIMOHATIBLHOTO MPUPOIO0TIOTH30BAHNS;



AKTUBHOTO HENPUATHS JEUCTBUM, NPUHOCIIIMX BPEHN OKPYKAKOUIEH
IPUPOJTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJIATONPHUITHBIE IKOJIOTUYECKUE
NOCJIEICTBUS MPEANPUHUMAEMBIX AEHCTBUI U NPEIOTBPAILAT UX;

HAJIM4HsI PaA3BUTOIO IKOJIOIMYECKOTO MBIIUICHHS], YKOJIOTHYECKON KYJIBTYpHI,
OIbITa NEeATEIbHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHMKATHBHOM M COLUAIBHOU
NPAaKTHUKE, CIOCOOHOCTH U YMEHHUS AaKTUBHO TPOTHUBOCTOSITH HJCOJIOTUHU
xeMohoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO PA3BUTHSI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHUMAaHUsl CIHeUU(PUKA XUMHHM KaK HayKd, OCO3HaHUs €€ poiid B
(GOpMHUPOBAHUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHUU LIEJIOCTHOTO
IpEJCTaBICHUs 00 OKPYXaroIleM MHUpPE Kak O €JUHCTBE MPUPOJbl U YENOBEKa, B
NO3HAHWW TPUPOJHBIX 3aKOHOMEPHOCTEH W pEeleHUU MpoOJEeM COXpaHEHUs
IIPUPOTHOTO PaBHOBECHS,

yOEeXKIEHHOCTH B OCOOOWM 3HAYMMOCTH XHMHH I  COBPEMEHHOH
LIMBUJIM3ALMN: B €€ TYMAHUCTUYECKOW HAIIPABICHHOCTH U BaKHOM POJIM B CO3JaHUU
HOBOW 0a3pl MaTepuanbHOM KyJIbTYpbl, B PEIICHWU TIJIOOATBHBIX MpoOsIeM
YCTOMYMBOI'O PAa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, SHEPIE€TUUYECKOM, MUIIEBON H
HKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTUHM MEAMIIMHBI, OOECIEUCHHH YCIOBHUI
YCIIELIHOTO TPYZa U 3KOJOTUYECKU KOM(POPTHOM JKMU3HU KaXKA0T0 YjieHa 001eCTBa;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: IIOHMMAHHSA CYIIHOCTH METOJOB
MO3HAHMS, HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCHOJb30BaTh
NOJIy4aeMbl€ 3HAHUS JJIs aHAIU3a U OOBSICHEHUS SIBJICHUN OKPY’KaIOIIEr0 MUpa U
MPOUCXOMSIINUX B HEM U3MEHEHH, YMEHHUS J1eJ1aTh 000CHOBAHHBIE 3aKJIIOYEHUS Ha
OCHOBE Hay4YHbIX (JaKTOB U UMEIOIMXCSI JAHHBIX C LEJbIO MOJIyUYEHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus Npo0JieM B peabHbIX KU3HEHHBIX CUTYalUsX;

MHTEpeca K NO3HAHMIO, UCCIIEN0BATEIBCKOMN NESITENbHOCTH;

TOTOBHOCTH U  CHOCOOHOCTM K  HENPEphIBHOMY  OOpa3oBaHHUIO |
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJyYE€HHIO HOBBIX 3HAHMA 1O XHMHHU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSAM TpyJAa B paziu4HbIX chepax npodeccruoHaIbHOM
NEATEIIBHOCTH.

METAIIPEIMETHBIE PE3YJIBTATBI



MeTtanpeameTHble pe3yabTaThl OCBOSHHUS MPOrPaMMbl MO XUMUU Ha YPOBHE
CpeaHero oo01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble 1 (GOPMHUPOBAHHA  MHUPOBO33PEHHUS  OOy4arouImxcs
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYyYHbIE TOHSATHS, OTPasKaIOIIHe
[IEJIOCTHOCTh HAyYHOM KapTUHBI MHpa U CHEHU(PHUKY METOAOB TO3HAHMS,
UCIIONIb3YEMBIX B €CTECTBEHHBIX HaykaxX (MaTepwsi, BEIIECTBO, YHEPIHUsl, SIBICHUE,
IpOIIECC, CUCTeMa, HAyYHBIA (DAaKT, MPUHIIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

yHUBEpCallbHbIe yueOHbIe NeHCTBHs (IT03HAaBaTeIbHbIE, KOMMYHUKATUBHBIE,

peryJIsSTUBHBIC), obecrieunBaroIIe dhopMupoBaHUE (byHKIIMOHATBHOM
TPAaMOTHOCTH M COIUATLHON KOMIIETECHITUN 00yJarOIITIXCS;
CIIOCOOHOCTD oOyyJarommuxcs UCIIO0JIb30BaTh OCBOCHHBIE

MEXIMCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpPCAIbHBbIC y4cOHBIC
JICCTBYS B IO3HABATEIILHON U COLUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yabTaTbl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMU U  PEryJATHUBHBIMU
JICUCTBUSIMHU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

1) 0a3oBble JIOrH4YecKHre JAeCTBUS:

CaMOCTOSITeIbHO  (OPMYNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAesATh LENU JEATEIbHOCTH, 3ajJaBas IapaMmMeTpbl M KPUTEPUH HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C MMOCTABJICHHBIMU IIEJISIMU;

WCIIOJB30BaTh TMPHU OCBOCHUM 3HAHUN MPUEMBI JIOTUUECKOTO MBIIIICHUS:
BBIJICJISITh XapaKTEpHbIC MPU3HAKU MOHSATUM M YCTAHABIMBATh WX B3aWMOCBSI3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE ITOHATHS I OOBSICHEHUS OTIEIbHBIX (PAaKTOB U
SIBIICHUI;

BHIOMpATh OCHOBAHUSI M KPUTEPUU IJs KIacCU(PUKAIMU BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABJIMBATh MPUYUHHO-CICJICTBEHHBIC CBA3M MEXAY H3y4aeMbIMHU
SBJICHUSIMU;

CTPOUTH JIOTMYECKHE PACCYXXJeHHUS (MHAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTH B MPOLECCE MO3HAHUS UCIOJIb3YEMbBIE B XUMHUHU CHMBOJIUYECKHE
(3HAKOBBIC) MOJICIIH, PEOOPA30BHIBATH MOJICIIHHBIC MPEICTABICHUS — XUMHUCCKUI
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyia, ypaBHEHUE XUMUYECKOU peaKIuu
— MpPU pelICHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTHUYECKUX 3aJad, MPUMEHSThH



Ha3BaHHbIE MOJIEIbHBIEC MPEACTABICHUS JJI BBISBICHHUS XAPAKTEPHBIX MPU3HAKOB
U3Y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeICTBUSA:

BJIAJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BEUIECTB M XUMHUYECKUX
peakuuit;

dbopMynTupoBaTh LEIH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOATEIBHO CQOPMYITUPOBAHHBIE BOMPOCHl B KauecTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXICHU;

BJIAJICTh HABBIKAMH CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W IPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHMS HAOMIOAATh 33 XOJ0M
Ipolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ysbTar, (popMyInpoBaTh
0000IIEHMS U BBIBOABI OTHOCUTEIBLHO JIOCTOBEPHOCTHU PE3YJIbTATOB UCCIIEA0BAHNS,
COCTaBJISITh OOOCHOBAHHBIN OTUET O NPOAEIaHHON paldoTe;

NpuoOpeTaTh OMBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NEeSATEIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
MOMCKY METO/IOB PELIEHUS MPAKTUUECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHbIX METOIOB
NIO3HAHUS.

3) pabdora ¢ ungopmanmei:

OPUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
NOMyJsipHasl JIUTEpATypa XUMHUYECKOTO COACpPKAaHUA, CIPABOYHBIE I0COOUS,
pecypcol MHTEpHEeTa), aHanmu3upoBaTh UH(OPMALMIO PA3IMYHBIX BUIOB U (HOpM
IIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEIIPOTUBOPEUYNBOCTB;

(GbopMyIMpOBaTh 3alpPOChl U TPUMEHSATH PA3IMYHBIE METOJbI MPHU MOUCKE H
orObope wuHpOpMalMK, HEOOXOAMMOM [JIsi BBINOJHEHHS Y4eOHbIX 3ajad
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaIbHYIO  (QOpMy  MpelCTaBIICHUS
uH(popmanuu (cxeMsbl, rpaduKH, TUarpaMMbl, TaOJIULbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IIPHU pabOTe ¢ XUMUUECKON
uHboOpMalel: MPUMEHITh MEXKIpPEAMETHbIE ((PU3NYECKHEe U MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Y4eOHbIe AeHCTBHS:



3aJ1aBaTh BONPOCHI IO CYLIECTBY 00CYk/1aeMOM TEMbI B XOJ€ TUAJIOra U/ Uiu
JUCKYCCHUH, BBICKA3bIBATh UieH, (POPMYIUPOBATH CBOU MPEIJIOKEHUS
OTHOCHUTEJIBHO BBINOJHEHMS IIPEMJIOKEHHON 3a/1a4H;

BBICTYIIaTh C TMPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPH BBIMTOJIHEHUN
XUMHUYECKOTO JKCIIEPUMEHTA, MPAKTHUECKON pabOThI TIO0 MCCIICOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMyITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IMPOBEACHHBIX WCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIEC YUeOHbIE 1eliCTBHS:

CaMOCTOSITEJIbHO IUIAHUPOBATh U OCYILIECTBISATh CBOK IO3HABATEJIbHYIO
NESATENIbHOCTD, ONpezensds €€ Ielu W 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpU
BBITIOJTHEHUU Y4YEOHBIX UM HCCIENOBAaTENbCKUX 3aJay, BbIOMpaTh HauboJsiee
3¢ (}eKTUBHBIA CcrOcO0 HX pemeHus ¢ y4€TOM IOJYyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBIISITh CAaMOKOHTPOJIb JESTEIBHOCTH HAa OCHOBE CaMOaHaau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIE pe3ynbTaThl OCBOCHUS MPOTPAMMBI IO XMMHUH Ha yriyOJIEHHOM
YPOBHE Ha YpPOBHE CpeAHEro o01iero o0pa3oBaHusl BKIIOYAIOT Clieuu(pruuecKue as
y4eOHOTO mpeaMeTa « XMMUs HayYHbIE 3HAHUSI, YMEHHS U CIIOCOOBI ICUCTBUI 110
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHHM, BUJBI JEATEILHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUS M NPUMEHEHHIO 3HAHUN B Pa3IMYHBIX YYEOHBIX
CUTYyallUsIX, a TAKXKE B PEAJIbHBIX JKU3HEHHBIX CUTYAIMAX, CBAI3aHHBIX C XUMHUEN. B
MporpaMMe 10 XHMHUHA TPEAMETHBIE PEe3yJIbTaThl MNPEACTABICHBI IO TrOJaM
V3y4CHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMSI Kypca «OpraHuyeckas XuMHS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCThH TPEJCTABICHUI: O MECT€ M 3HAYCHHHM OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU MEIUITMHBI, CO3JJaHUU HOBBIX MaTEPUAJIOB,



HOBBIX HMCTOYHUKOB DHEPTHUH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPHI
YEJIOBEKA, a TAKKE IKOJIOTHUESCKH 0OOCHOBAHHOTO OTHOIIICHUS K CBOEMY 3I0POBBIO
U IPUPOAHOMN Cpejie;

BIAJCHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUWA, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE MTOHATHUS — XUMHUUECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboylouka aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alvs AaTOMHBIX OpOuTaied, HOH, MOJIEKYJa,
BaJICHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, CTETICHb OKUCJICHHS, XUMHUUYECKasl CBA3b,
MOJIb, MOJISIDHASI Macca, MOJISIPHBIA 00BEM, YIIEPOIHBIN CKENIET, GQyHKIUOHATbHAS
TpyIa, paadkal, CTPYKTypHbIe (opmynbl (pa3BEPHYTHIE, COKpaIEHHBIC,
CKEJICTHBIC), HM30MEpHUsl CTPYKTypHass M MPOCTPAaHCTBEHHas (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA pAJl, TOMOJIOTH, YTIEBOAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAUMHEHHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(mepuonuueckuid 3akon JI. M. MeHneneeBa, Teopusi CTPOCHHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUsI MAacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JISKAIIHE B OCHOBE
MOHUMAaHUS MPUYNHHOCTH U CUCTEMHOCTH XUMHUYCCKUX SBJICHU; TTPEICTABICHHUS O
MEXaHU3MaX XUMHUYCCKUX PEaKIUid, TEPMOJIMHAMHYCCKUX ¢ KHHETHYECKHUX
3aKOHOMEPHOCTSIX UX MPOTEKAHUs, O B3AUMHOM BIIMSIHUM ATOMOB U TPYII aTOMOB B
MOJIEKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN 3dextol, opuentantsl | u |l pona);
(bakToJIOTHYECKUE CBEJCHHS O CBOMCTBAaX, COCTaBe, IMOJYYCHUH U OE30MacHOM
WCITOJIb30BAaHUN BAXKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY M IPAKTHYCCKOMN
NEATEeTLHOCTH YeJIOBEKa, OOIINX HAYIHBIX MMPUHITUTIAX XUMUYIECKOTO MPOU3BOICTBA
(Ha mpuMepe POU3BOICTBA METAHOJIA, TEPepabOTKH HEPTH);

c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHSITHM,
yCTaHABJIMBATh WX B3aWMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIONINE TOHATHS TIPH
OTNMCAHUU COCTABA, CTPOCHHUS U CBOMCTB OPraHUYE€CKUX COCIUHEHMIA;

c(OpMHPOBAHHOCTh YMEHMUIA:

UCITIOJIb30BAaTh XUMUYECKYI0 CUMBOJIUKY IS COCTABJICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECCKUX
BEIIIECTB;

COCTaBJISITh YPaBHEHUS XMMHYCCKUX PEAKIMA W PACKPBIBATh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIUHA  TOCPEJICTBOM  COCTAaBJICHUS
AJIEKTPOHHOTO OajlaHca JTUX peaKIHi, peakiuii HOHHOTO OOMEHa MyTEM
COCTABJICHHSI MIX TIOJIHBIX U COKPAIIEHHBIX NOHHBIX YPAaBHEHUI;



W3TOTABIMBATH MOJIEIN MOJIEKYJl OPTaHUYECKUX BEIIECTB JJISI WIUTFOCTPAINH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI,

c(hOpPMHPOBAHHOCTh YMEHUMN: yCTaHABJIMBATH MPUHAICKHOCTh HU3yYEHHBIX
OpraHMYECKUX BEHIECTB IO HX COCTaBYy U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoAWTh TpUBHAILHBIC HA3BaHUS MJIS OTICITHHBIX
IPEICTABUTENIC OPraHUYECKUX BEIIECTB (3THIIEH, alleTHIECH, TOJIYOJ], TJIMLEPHUH,
ATWICHIJIMKOb, (eHos, (QopMaibIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
INIMIWH, aJaHuH, MallbTo3a, (PyKTO3a, aHWIUH, TUBUHUII, U30MPEH, XJIOPOIPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3H B
OpraHMYECKUX COCJIMHEHUSX (KOBAJIEHTHAs W HOHHAsl CBA3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

cOPMHPOBAHHOCTh, YMEHHUS TPUMEHATH IIOJOKCHUSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0OObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaATh COCTAB, CTPOCHHE, (PU3HUECKHE
U XUMHUYECKHE CBONCTBA THUIMYHBIX TMPEACTABUTENICH pPa3IUYHBIX KIACCOB
OpraHMYECKUX BEIIECTB: ATKAHOB, IIUKIOATKAHOB, AJIKEHOB, aJIKaIUE€HOB, AJIKUHOB,
apoOMaTUYECKUX YTJIEBOJOPOJOB, CIUPTOB, aJIbJIETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TPOCTBIX U CIOXHBIX 3()UPOB, KUPOB, HUTPOCOCAMHEHUN U AMHUHOB,
AMUHOKHCIIOT, O€NKOB,  yIJeBOJOB  (MOHO-, JW- ¥  TOJIMCAXaPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b ~ MEXAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh yMEHHUS TMOATBEPKJIATh HA KOHKPETHBIX IpUMeEpax
XapaKTep 3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTMHEHHUI OT
KPaTHOCTH ¥ THITAa KOBAJICHTHOU CBSI3U (G- M T-CBSI3H), B3aUMHOTO BIIUSTHHSI aTOMOB
¥ TPYII aTOMOB B MOJICKYJIaX;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIE€BOIOPOIHOTO
CBIpbs (HEPTH, MPUPOHBIN Ta3, YTOJh), CIOCOOBI €r0 EPepadOTKH U MPAKTUIECKOE
IpUMEHEHUE TPOIYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUNA O €CTECTBEHHO-HAYYHBIX
METOJIaX MO3HAHUS — HAOJIOJCHUU, U3MEPEHUHU, MOJICIMPOBAHUM, IKCIIEPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSITh OTH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHSI PUMEHSITH OCHOBHBIE OTIEPAIlUU MBICIIUTEIHLHOM
NEeATETbHOCTH — aHAIW3 U CHHTE3, CpaBHEHHE, 000OIIeHWEe, CHCTeMAaTHU3aIuIo,



BBISIBJICHUE MPUYUHHO-CIICJICTBEHHBIX CBSI3€U — I U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBS3h XUMHUYCCKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHMMAaHUSl CYIIHOCTH MAaTE€pUaIbHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOM XHUMHH ISl OOBSICHEHUS U
MPOTHO3UPOBAHUS SIBJICHUN, UMEIOIIUX €CTECTBEHHO-HAYUHYIO IPUPOLY;

c(hOpMHPOBAHHOCTh YMEHUM: MPOBOJAUTH PACUETHI IO XUMUYECKUM (popMyiaM
U YpPaBHEHUSM XMMHUYECKUX PEAKIUN C HCIOJb30BaHUEM (PU3NYECKUX BEIUYUH
(macca, 0OBEM ra3oB, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUYETHl O HAXOXKICHUIO XHMHYECKOU (POPMYIIbI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XMMHUUYECKUX SJIEMEHTOB, MPOAYKTaM
CropaHusi, IIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATH
C TO3UIMH  DKOJIOTUYECKOW  O€30MacHOCTHM  MOCHEACTBUS ~ OBITOBOM U
MPOU3BOJICTBEHHOH JCSATEILHOCTH YEIOBEKA, CBA3aHHOM C IepepabOoTKOM BEIIECTB,
MCIIOJIB30BaTh MOJIYYEHHbIE 3HAHUS JIJI1 IPUHATUSI TPAMOTHBIX pPElIeHUN mpolaeM
B CUTYallUsIX, CBSI3aHHBIX C XUMHEM;

c(hOpMHPOBAHHOCTh YMEHHI: CaMOCTOSATENIbHO IJIAHUPOBATh U TMPOBOJIUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHUE CBOMCTB OPTaHMYECKUX
BEILIECTB, KAYECTBEHHBIE PEAKIUU YTIJIEBOJOPOJOB pA3IMUHBIX KJIACCOB U
KHCJIOPOACOJIEPKAIUX OPraHUYECKHX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPraHWYECKUX BEIIECTB) C COONIOJCHUEM MPaBUII
O6e3omacHoro oOpameHusi ¢ BeHleCTBAMHU M JIA0OPATOPHBIM O0OpPYIAOBaHUEM,
dbopMynupoBaTh 1€JIb UCCIAEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pe3yabTaThl SKCIEPUMEHTA, aHAJIM3UPOBATH U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00pPa3HOT0 TMOBEACHHS B OBITY H
TPYIOBOM JEATEIBHOCTH B IIEJSX COXPAHEHHUS CBOETO 3/I0POBBS, OKpYKarouen
MPUPOJTHON CPEJIbl U IOCTHXKEHUS €€ YCTOMUUBOTO PA3BUTHS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOTO JIEUCTBUS HaA JKUBBIE OPTraHU3MBI
ONPEICIIEHHBIX OPraHNYECKUX BEIIECTB, TOHUMAasi CMbICH TTokazaresis [1/1K;

aHAIM3UPOBATh I1€JIeCO00PA3HOCTh MPUMEHEHHS OPTaHMYECKHX BEIIECTB B
MIPOMBIILJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUSI PUCK-TI0JIB3a;

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh IICJICHANIPABICHHBIH TMOUCK
XUMUYECKON MH(MOPMAITUHN B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-Hay4dHas
JUTEpaTypa, CpeicTBa MaccoBoi nH(popMmaluu, IHTEpHET U apyrue), KpUTUIECKU
aHATM3UPOBATh XUMHUUYECKYIO0 HH(POpMaIIHIo, TepepadbaThiBaTh €€ 1 UCIO0JIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3aa4eil.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHHUS Kypca «OOmas W HeopraHudecKas
XUMUSD OTPaXKaroT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX W TMO3HABAEMOCTHU SIBJICHUW NPHUPOJBI, O MECT€ M 3HAUEHUU
XUMHUHU B CHUCTEME E€CTECTBEHHBIX HAYK W €€ poJii B 00ECIEYEHUU YCTONYMBOIO
pa3BUTHS, B PEIICHWH MPOOJIEM SKOJOTUYECKOW, SHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3/JIaHUM HOBBIX MaTEpUANIOB, HOBBIX
HMCTOYHUKOB SHEPTHM, B OOECIEUYEHUH PAI[MOHAIBHOIO MPUPOJIOIOIb30BAHUS, B
GbopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEH KyJbTypbl 4YEJIOBEKa, a Takxke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO W TMPUPOTHOMN
cpene;

BJIQJICHUE  CUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE MOHATHS — XUMHUUYECKUI SJIEMEHT, aTOM, AJIPO aTOMa, U30TOIIbI,
DJICKTPOHHAsE 000JI0YKa aTtoma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOC U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpHAM3alusl aTOMHBIX oOpOuTanel, HOH,
MOJIEKYJIa, BJICHTHOCTh, JJEKTPOOTPUIIATEIBHOCTh, CTENEHb  OKHUCJICHUS,
XUMHUYECKasi CBsI3b (KOBAJIGHTHAs, WOHHAs, MeETa/NIMYecKasi, BOJOPOJIHAs),
KpUCTAJUTMYECKAsl PEIIETKA, XHUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, DJIEKTPOJUTHYECKAsT JUCCOLMAlMs, CTENEHb JUCCOLMAIlUH,
BOJIOPOJIHBIN TOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHYECKON PEaKIuu, CKOPOCTh XUMHUECKON PEAKIINHA, XUMUUECKOE PABHOBECHUE;
TEOPUH U 3aKOHBI (TEOPHS DIICKTPOIUTHUECKOW TUCCOIUAIIUU, TEPUOTUIECCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHECHUS U
MPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUsiX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JEHCTBYIOIIMX MAacC), 3aKOHOMEPHOCTH, CUMBOJIMUECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIINE B OCHOBE TOHUMAaHHUSI IPUYUHHOCTU
U CUCTEMHOCTH XUMHYECKHUX SIBIICHHI; COBPEMEHHBIE MTPEACTABICHUSI O CTPOCHUU
BEIIIECTBA HAa aTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HaJMOJICKYJISIPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHM3MaX XUMHUUYECKUX PEaKIHUi, TEePMOJUHAMHUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HMX MPOTEKaHUS, O XHMHYECKOM PaBHOBECHUHU,
pacTBOpax W JUCIEPCHBIX CHUCTEMax; (PAKTOJIOTMYECKHE CBEICHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCTIOJIb30BAHUH BAKHEUIITUX HEOPTAHUIECKUX
BCIIECTB B OBITY W NPAKTUUECKON NESATEIBHOCTH YEJIOBEKa, OOIIUX HAyYHBIX
MPUHIIAIIAX XUMUYECKOTO TTPOU3BOJICTBA;

c(hOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSTHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUS MPU
OMMCAaHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAIICHUN;



c(hOpPMHPOBAHHOCTh YMEHHS HCIOJIB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GoOpMysT BEUIECTB M  YpPaBHEHUH  XHMMUYECKHUX  PpEaKLUH,
cuctematudeckyto HomeHkatypy (IUPAC) u TpuBHuanbHble Ha3BaHUS OTIAEIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUUYECKUX DJIEMEHTOB B COCIUHEHMSIX, BUJ XUMHUYECKOM CBSI3M (KOBAJEHTHAas,
WOHHAs, METa/UIMuyecKas, BOJOPOJHAs), THUN KPUCTALIMYECKON PpEIIETKU
KOHKPETHOTO BEIIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBICHATH 3aBUCUMOCTh CBOWCTB BEHIECTB OT
BUJIa XMUMHYECKOW CBSI3M W THUNA KPUCTALIMYECKON pemETKH, OOMEHHBIA U
JIOHOPHO-AKIEMITOPHBIM MEXaHU3MbI 00pa30BaHNS KOBAJICHTHOU CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KJIACCU(UIIMPOBATH: HEOPTraHUYECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKHE PEAKIIUU MO PA3IMYHBIM NMPU3HAKAM (UHCITY U COCTaBY
pearupyromux BeIleCTB, TEIUIOBOMY 3(P(EKTy peakiui, U3MEHEHHUIO CTeleHEen
OKHCIICHUSI 3JIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajau3zatopa H JApyrue);
CaMOCTOSITEJIbHO BBIOMpaTh OCHOBAaHUS U KPUTEpPUU IS KiIaccupukamu
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NIEPUOIUIYECKOTO 3akoHa [l
W. MenneneeBa u JeMOHCTPUPOBATH €0 CUCTEMATH3UPYIOIIYI0, OOBICHUTEIHHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(hOpMUPOBAHHOCTh YMEHUMN: XapaKTEPU30BATh AJICKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IIEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepuomnueckonn  cucrembl .M.  MenneneeBa, uUCOONB3yS  TMOHATHSA
«IHEPreTUYECKHE YPOBHM», «IHEPreTUYCCKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTanu», «OCHOBHOE€ U BO30YXKIEHHOE HSHEPreTHUYECKUE COCTOSHHUS aToMay;
OOBSICHSITh 3aKOHOMEPHOCTH WM3MEHEHHSI CBOMCTB XMMHUYECKHX JJIEMEHTOB M HUX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MenaeneeBa, BaJJEHTHbIE BO3MOYKHOCTH ATOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUSI X
AIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHMI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, MOATBEPKIATh
CYIIECTBOBAHUE T'€HETUYECKOU CBSI3M MEXKJY HEOPraHUYECKMMHU BEIIECTBAMHU C
ITOMOIIIBIO YPABHEHHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

c(hOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM COCTABJICHUS DJICKTPOHHOrO OajaHca
ATUX PEAKIMH; peaKIuii MOHHOTO OOMEeHa MyTEM COCTaBIIEHWS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMW  THUAPOJIW3a;  PEaKIUu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUAPOKCOKOMIUIEKCOB IUHKA U aJTIOMUHHS ),



cOPMHPOBAHHOCTh YMEHUSA OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTHUECKUX XAPAKTEPUCTHUK, XapakKTep
M3MEHEHUSI CKOPOCTM XHMHYECKOW pEaKIUU B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakTopoB, a TakKe XapakTep CMEUIEHUSI XUMUYECKOTO PABHOBECHSI 101 BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larense);

chOPMHPOBAHHOCTh, yMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIUH,
JeXKale B OCHOBE MPOMBIIUICHHOTO TOJYYEHUS CEPHOM KHCIOThI, aMMHAakKa,
oOlue Hay4yHble MPUHIMIBI XUMHUYECKUX MPOU3BOJICTB; 11€1ecO000pa3HOCTh
MPUMEHEHUSI HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpPMHPOBAHHOCTh BIIAJICHUS CHUCTEMOW 3HAHUA O METOJaX HAyIHOTO
MO3HAHUSL SBJICHUU MpUPOABl — HAONIIOACHUE, H3MEpPEHUEe, MOJICTUPOBaHUE,
AKCHEPUMEHT (PEabHbIN U MBICIICHHBIN ), HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAayKaX,
YMEHHUSI IPUMEHSATh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEI0BAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMHNX MECTO B TPHUPOJIE,
MPAKTUYECKOM JeATETbHOCTH YEJIOBEKa U B TIOBCEIHEBHOM KU3HU;

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITH B3aMMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JIs
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh yMEHHUS TMPOBOAUTH PACUEThl: C HCIOJIb30BaHUEM
MOHSATUM «MaccoBasi JI0Jsl BEIIECTBA B PAaCTBOPE» U «MOJIIPHAs KOHIICHTPAIUs»;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo U3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCe
win 00bEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIIMU BEIIECTB; TEIIoBoro s¢dexra
peaKIuu; 3HA4YEeHUS BOJOPOJHOrO IMOKAa3aTessl pacTBOPOB KHCIOT W IIEJIOYEH C
M3BECTHON CTEMEHBIO MUCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTa PEAKIUM, €CIM OJHO U3 MCXOJHBIX BEIIECTB JJaHO B BHJE pacTBOpa C
ompeeIEHHOW MacCOBOM JIOJICH pacTBOPEHHOTO BEIIECTBA WUIM JAHO B M30OBITKE
(MMeeT mpuMecH ); JOTTU BhIXOa MPOAYKTa PEaKINH; 00BEMHBIX OTHOIIIEHUH T'a30B;

c(hOpMUPOBAHHOCTh YMEHHUH: CaMOCTOSITENIPHO TUIAHUPOBATh W MPOBOIUTH
XUMUYECKUNA  JKCIEpUMEHT  (MpOBEACHHME  peakuuMid  HOHHOro  OOMEHa,
MOATBEPKACHNUE KaueCTBEHHOI'O0 COCTaBa HEOPraHWYECKUX BEIIECTB, ONpe/eIeHUE
Cpeabl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3yYCHUE BIUSHUS
pasnuYHBIX  (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PpEaKIMH, pPEIICHUE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Metawey u  «Hemeramis»y) ¢
COOJII0/IEHNEM TpaBUJI 0€30MacHOro OOpallleHHs C BEIIeCTBaMU U J1ab0paTOpHbIM
o0opyaoBaHueM, GOPMYIUPOBATH 1€Th UCCIICOBAHUS, TIPECTABISATH B Pa3IMYHON
dbopme  pe3ynbTaThl  JKCIEPUMEHTa, AaHAJIU3UpOBaTh W  OIECHHMBATh  HX
JIOCTOBEPHOCT;



c(hOpMHPOBAHHOCTh YMEHHI: COOJIIO/IaTh MPaBUJIa TIOJIb30BAHUS XUMHUYECKOM
mocyJIol M j1abopaTopHBIM OOOpYAOBaHHEM, OOpAIICHHS C BEIIECTBAMH B
COOTBETCTBUM C WHCTPYKIIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JEATEIIBHOCTH B LIEJIIX COXPAHEHUSI CBOErO 3J0POBbsI, OKPYKAIOWIEH MPUPOIHOU
cCpeabl U JOCTHUXKEHUS €€ YCTOMYMBOrO pa3BUTHS, OCO3HABATh OMACHOCTh
TOKCHUYECKOTO JICUCTBUSI HA YKUBBIC OPTAHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [IJIK;

chOpPMHPOBAHHOCTh YMEHUMN: OCYIIECTBIISTh 1EJICHANPABICHHBIA TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHbIX UICTOYHUKAX (HAy4Hasl U y4eOHO-Hay4YHAas
JauTepaTypa, CpelcTBa MaccoBoil uHbopMmaruu, HTEepHET U Apyrue), KpUTHUECKU
aHaJIM3UPOBATh XUMUYECKYIO HH(OpMaILIHIO, mepepadaThiBaTh €€ U UCIIOIL30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.
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BeinonHenue ynpaxHeHui, HalpaBIeHHBIX
6.1 Ha (pOpMHUPOBaHUE U PA3BUTHE 30
(GYHKIMOHATIBHON TPAMOTHOCTH

HToro mo pazneny 30

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 132 3




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HauMeHnoBaHue pa3iesioB H TEM (uudpoBbie)
Ne i/l P Konrpoubusie IIpakruyeckue p
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTshI padoTshI
pecypchbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoma. [lepuoanueckuit 3aKoH
11 u [lepuonnueckas cuctemMa XMMUYECKUX 9
sneMeHToB [. 1. MenneneeBa
Crpocenue BemiecTBa. MHOroo0Opasue
1.2 P B P 11 1
BEIIECTB
1.3 XHUMHYECKUE PEaKIUU 19 1 3
Wroro mo paszneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
2.1 Hewmeramisl 31
2.2 MerTanbl 23
Uroro no pazaeny 54
Paznen 3. Xumus 4 )Ku3Hb
31 MeToanl TO3HAHUS B XUMHH. XUMHUS U 9
' KU3Hb
Hroro no paszneny 9
OBIIEE KOJIMYECTBO YACOB I10 102 4 3

[TPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
[IpenMer 1 3HaUEHHE OPTAHUYECKOI
bubmuoreka [IOK
1 XUMHHU, IIPEJICTABICHUE O MHOT000pa3uu 1
. https://m.edsoo.ru
OpPraHUYECKUX COEAMHEHUN
DIEKTPOHHOE CTPOSHHUE aToMa yriiepoaa

5 (ocHOBHOE U BO30YXJAEHHOE COCTOSIHHUS). 1
BanenTHsle BO3MOKHOCTH aTomMa
yriaepoaa
XuMudeckas CBSI3b B OpraHM4eCKHX

3 coequHeHUsIX. MexaHn3Mbl 00pa30BaHUS 1 bubmuorexa [IOK
KOBQJIEHTHOM CBSI3H, CIOCOOBI Pa3phiBa https://m.edsoo.ru
CBA3EH

4 Teopus cTpoeHUS OpraHUYECKUX 1 bubmmnoreka HOK
coequHenuiit A. M. byrneposa https://m.edsoo.ru
Bunel usomepun: crpykTypHas,

5 MIPOCTPAHCTBEHHASA. DJIEKTPOHHBIE 1 bubmmnoreka HOK
3¢ eKTHI B MOJIEKYyIaX OPTaHUYECKUX https://m.edsoo.ru
COCIMHEHU I
BeinonHenue ynpaxHeHun,

6 HaIpaBJIEHHBIX HA (OPMUPOBAHUE U 1 bubnuoreka [IOK

pa3BUTHE HAYYHOECTECTBEHHOMN
rpaMOTHOCTH

https://m.edso0.ru
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[IpencraBnenue o knaccuukanuu u

7 cUCTeMaTHyecKasi HOMEHKIIaTypa bubmmorexa LIOK
https://m.edsoo.ru
(IUPAC) oprann4ecKux BEHIECTB

8 Knaccudukanus peakuuii B bubnuoreka [JOK
OpraHU4YeCKON XUMHUHU https://m.edsoo0.ru

9 CucreMaru3anus 1 0000IICHHE 3HAHUH bubmuorexa [JOK
10 TeEMeE https://m.edsoo.ru
Brinmonnenue ynpaxHeHui,

10 HaIpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
IPaMOTHOCTHU
AJKaHBI: TOMOJIOTUYECKHH psJl, o01as

1 ¢dbopMyIna, HOMEHKIIATypa U U30MEpus, bubmmoreka [JOK
3JIEKTPOHHOE U MPOCTPAHCTBEHHOE https://m.edsoo.ru
CTPOCHHE MOJIEKYJ

12 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA bubmmoteka IIOK
AJIKaHOB https://m.edsoo.ru
HaxoxxaeHue alkaHoB B IPUPOJIE.

13 CriocoObl MosTyuyeHus: ¥ IpUMEHEHUe bubmmorexa LIOK

https://m.edsoo.ru
aJIKaHOB
BelinonHenue ynpaxHeHu,

14 HanpaBJIeHHBIX Ha (POPMUPOBAHUE U bubmuoreka [IOK
Pa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo.ru
TPaMOTHOCTH
[Muknoankansl: oomas Gopmyna,

15 HOMEHKJIaTypa 1 U30Mepusi, 0COOEHHOCTH bu6muoreka [JOK

CTPOCHUSA U XUMHUUYCCKHUX CBOfICTB,
CITOCOOBI MOJIYYCHHUA U IPUMCHCHUC

https://m.edsoo.ru
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Pemenne pacu€THbIX 3a1a4 HA
OIpeJIeJIEHUE MOJIEKYJIIPHON (pOpMYJIBI
OpPraHUYECKOT0 BEILECTBA 110 MaCCOBBIM

bubnunoreka LIOK

16
JIOJISIM aTOMOB DJIEMEHTOB, BXOISIIINX B https://m.edsoo.ru
ero coctaB. CucremaTuzanus u
00001IIeHIEe 3HAHMI 110 TeMe
Brinosninenue ynpaxHeHUM,

17 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
IPaMOTHOCTHU
AJIKEHBI: TOMOJIOTHYECKHI PsijI, 001as
dbopMyIna, HOMEHKIIATypa, JEKTPOHHOE U

e, P, Bubmmorexa LIOK

18 MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

https://m.edsoo0.ru
CTpyKTypHas U LUC-TPaHC-U30MEPHs
AJIKCHOB

19 dusnvecKkue 1 XUMHUYECKHE CBOMCTBA bubmmoteka IIOK
ankeHoB. [IpaBuno MapkoBHKKOBa https://m.edsoo.ru

20 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubnnorexa [JOK
AJIKEHOB https://m.edsoo.ru
[TpakTuueckas pabora Ne 1 mo Teme
| bubnmorexa LIOK

21 IlosnydyeHne aTHIIEHA U U3YyYEHHE €TI0

o https://m.edsoo.ru
CBOWCTB
Pemrenue pacu€THbIX 3a1a4 HA
22 oTpeeNieHue MOJIEKYIIpHOU (HOpMYIIbI bubmmorexa TIOK
P YBp pMY https://m.edso00.ru
OpraHWYECKOr0 BEIIECTBA
BeinonHenue ynpaxHeHun,
23 HaIpaBJIEHHBIX HA (OPMUPOBAHUE U bu6muoreka [JOK

Pa3sBUTHC CCTCCTBCHHOHaquOﬁ
Ir'paMOTHOCTH

https://m.edso0.ru
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AnKaaueHsbl: CONPsKEHHBIE,

24 M30JIMpPOBaHHbIC, KyMYJIHPOBaHHbIE. bubmmorexa LIOK
https://m.edsoo.ru
Oco0eHHOCTH AJIEKTPOHHOTO CTPOCHHUS

o5 XUMHUYECKUE CBOMCTBA CONPSKEHHBIX bubnmnoreka HOK
JTUEHOB https://m.edsoo.ru

26 CriocoObl TTOTy4eHUsT U IPUMEHEHNE bubnmnoreka HOK
AJIKaJUEHOB https://m.edso0.ru
AJIKUHBI: TOMOJIOTHYECKUN psijl, oO1as

97 dbopMyIa, HOMEHKIIATypa, JEKTPOHHOE U bubmmoreka [JOK
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII, https://m.edsoo.ru
¢dbusnueckue cBocTBa

28 XUMUYEeCKHe CBOMCTBA AJIKUHOB bubmorexa LIOK

https://m.edsoo.ru

29 KauecTtBeHHbIE peaklii Ha TPOMHYIO bubmmoreka [JOK
CBS3b https://m.edsoo.ru

30 CriocoObl TOTy4eHUs1 U IPUMEHEHNE bubnnorexa [JOK
AIIKMHOB https://m.edsoo.ru

31 Pemrenue 3amau: pacu€rsl o0 ypaBHEHUIO bubnmnorexa [JOK
XUMUYECKOHN pEeaKLuu https://m.edsoo.ru
BelinonHenue ynpaxHeHu,

39 HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U bubmmnoreka HOK
Pa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo.ru
IPAMOTHOCTH

33 Cucremaru3zanus u 0000IIeHIE 3HAHUN bubnuotexa [JOK
10 TEME https://m.edsoo0.ru
ApeHBI: TOMOJIOTHYECKUH Psifl, 00TIast BuGmiorexa LIOK

34 dhopmyna, HOMEHKIATypa. DIEKTPOHHOE

IMPOCTPAHCTBCHHOC CTPOCHUC MOJICKYII

https://m.edso0.ru
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OeH30I1a ¥ ToJIyoua, uX (GU3NIECcKre
CBOMCTBA

35 XUMHUYECKUE CBOMCTBA apEHOB: PEAKIIUU bubnmnoreka HOK
3aMELICHUS https://m.edsoo.ru
XUMUYeCcKre CBOMCTBA apEHOB: PEAKIINU

bub6nmoreka [IOK
36 MIPUCOSANHEHUSI, OKUCIIEHHE TOMOJIOTOB
https://m.edsoo.ru
OeHzona

37 Oco0eHHOCTH XMMHYECKUX CBOWCTB bubmmoreka [JOK
CTUpOJIa https://m.edsoo0.ru
Pemenne pacu€THbIX 3a1a4 Ha

38 OTpeIeNICHUE MOJICKYIIPHOU (HhOPMYITBI bubmmorexa [JOK

P y2up pMY https://m.edsoo.ru
OpPraHUYECKOT0 BEIIECTBA

39 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
apeHoB https://m.edsoo.ru

40 ['enetnyeckas CBSI3b MEXKAY PA3IUYHBIMU Bu6moteka [JOK
KJIaCCaMU YIJIEBOAOPOIOB https://m.edsoo.ru
Pacuérel mo ypaBHEHUSIM XUMHUYECKUX

. bubmuorexa [IOK

41 peakuuii. Cuctemarusanus 1 000011eHNE

. https://m.edsoo.ru
3HAHUU IO TeMe
BeInonHenue ynpaxHeHun,

42 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubmuoteka [IOK
pPa3BUTHE €CTECTBEHHOHAYYHOM https://m.edsoo.ru
IrPaMOTHOCTH

43 [Tpuponnsiii ra3. [lonytHsle HeTAHBIE bubnuoreka [IOK
rasbl https://m.edsoo.ru

44 KameHHBII1 yrosib 1 NpoIyKThl €ro bu6muoreka [JOK

nepepadoTKu

https://m.edso0.ru
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Hedtb u ciocoOb1 €€ nepepaboTKy.

45 [TpuMeHeHre OPOIYKTOB IIEPEPAOOTKHU buGnuorexa [IOK
P POAYE Pep https://m.edsoo.ru
HedtH

46 ['enernueckas cBs3b MEXKY pa3IMYHBIMU bubnmnoreka HOK
KJIaCCaMH YIJIEBOAOPOJOB https://m.edsoo0.ru
["anoreHonpon3BOAHbBIE YTIIEBOAOPOIOB:

47 AJIEKTPOHHOE CTPOEHHE; peaKluu bubmmorexa LIOK

P P P https://m.edso0.ru
3aMELIEHUS rajoreHa
JeiicTBue menouei Ha
. bubnuorexa [{OK
48 raJIoreHIpor3BoIHbIE. B3anmoeiicTpue
https://m.edsoo.ru
JIUTaJIOT€HAIKAHOB C MAarHUEM U IIHHKOM
BeinonHenue ynpaxHeHun,

49 HaIMpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
IPaMOTHOCTHU

50 Cucremaru3zanus u 0000IICHIE 3HAHUN bubmuoreka [IOK
o pazzaeny "Yriaerogopoasr"” https://m.eds00.ru

51 KonrtponbHas pabora no Teme bubmuoreka [IOK
"VrneBomopoasr" https://m.edso0o0.ru
[IpenenbHble OJTHOATOMHBIE CIIUPTHI:
rOMOJIOTHUECKUH psif, o0mmas popmyrna

AL Gopmyia, bubmoreka LIOK

52 CTPOEHHE MOJIEKYJ, U30MEpHS,

https://m.edsoo.ru
HOMEHKJIaTypa, Kiaccudukamus,
¢u3nueckue cBoiicTBa

53 XUMHYECKUE CBOMCTBA IIPEAEIBHBIX bubmuoreka [JOK
OJIHOATOMHBIX CIIUPTOB https://m.edsoo0.ru

54 CriocoObI TTOTy4eHUsT U TPUMEHEHNE bubnuotexa [JOK

OAHOATOMHBIX CITMPTOB

https://m.edso0.ru
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Belnonnenue ynpaxHeHun,
HalpaBJIeHHBIX Ha (OPMHUPOBAHUE U

bubnunorexa LIOK

55 .
pa3BUTHE €CTECTBEHHOHAYYHOI https://m.edsoo.ru
IrPaMOTHOCTHU
[Ipoctbie 3¢upbl: HOMEHKIIATYpa U

bubnunoreka LIOK
56 M30MepHsi, 0COOCHHOCTH (PU3UIECKUX U
. https://m.edsoo.ru
XUMHYECKHUX CBOMCTB
MHoOroaroMHble€ CIUPTHI: TUIIEHIIIUKOJIb
bubnuoreka [{OK
o7 U TJIMLEPHH, UX QU3UIECKUE U
N https://m.edsoo.ru
XUMHUYECKHE CBOICTBA

58 CriocoOsl MoTyueHus: U IpUMEHEHUE bubnnoreka [JOK
MHOT0aTOMHBIX CITUPTOB https://m.edsoo.ru
Brinonnenue ynpaxHeHui,

59 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHUE €CTECTBEHHOHAYYHOMN https://m.edsoo.ru
IPaMOTHOCTH
DEHOJI: CTPOCHUE MOJIEKYIIBL,

. bubmuoreka [IOK

60 ¢uznyeckue cBoicTBa. TOKCUUYHOCTH

https://m.edsoo.ru
¢denona
. bubmuoreka [IOK

61 Xumu4ueckue cBoicTBa (heHoma 1

https://m.edsoo.ru

62 CriocoObl ToTy4eHus1 U TPUMEHEHNE bubmuoreka [JOK
¢benona https://m.edsoo.ru
Belnonnenue ynpaxHeHun,

63 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubnuoreka [IOK

pa3BUTHE ECTECTBEHHOHAYYHON
IPAMOTHOCTH

https://m.edsoo.ru
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[TpakTuyeckas pabora Ne 2. Pemenue

bubnunorexa LIOK

64 AKCIICPUMEHTAIIbHBIX 33724 110 TEME

" " https://m.eds00.ru
CrupThl ¥ heHOITBI

65 Cucremaru3anus U 0000IICHUE 3HAHUM bubmuorexa [IOK
10 TEME https://m.edsoo0.ru
Brinosninenue ynpaxHeHUM,

66 HarpaBJIEHHbIX Ha (OpMUpOBaHUE U bubnmnoreka HOK
pa3BUTHE ECTECTBEHHOHAYYHOM https://m.edsoo.ru
rPaMOTHOCTH
AJBAETHABI U KETOHBI: 3JIEKTPOHHOE

67 CTpOeHHE KapOOHUILHOU TPYIIIbI; bubnnoreka [JOK
TOMOJIOTHYECKHUE PsJIbl, 001as ¢popmyina, https://m.edsoo.ru
M30MEpHUs U HOMEHKJIaTypa

68 ATbIeruIpl ¥ KeTOHBI: (PU3HUECKUE bubnunoreka LIOK
CBOMCTBA; pPEaKIMU MPUCOCTUHECHUS https://m.edsoo.ru

69 Peaknuu oKHCIIEHUS U KaUEeCTBEHHBIE bubmmoteka IIOK
peaKurH aJIbAETUIOB U KETOHOB https://m.edsoo.ru

70 CrocoOslI MONTyueHus albJICTHIOB U bubnmnorexa [JOK
KETOHOB https://m.edsoo.ru
Belinonnenue ynpaxHeHu,

71 HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U bubmmnoreka HOK
Pa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo.ru
IPAMOTHOCTH
OAHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIE

72 KHCIIOTHI, 0COOEHHOCTHU CTPOCHHS HX Bubmmorexa [IOK

https://m.edso00.ru
MOJIEKYJI
73 N3omepust 1 HOMEHKIaTypa KapOOHOBBIX bubnuotexa [JOK

KHCIIOT, UX (hu3nueckue cBoiicTBa

https://m.edso0.ru
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XUMHUYECKUE CBOMCTBA MPEIEIbHBIX

bubnunoreka LIOK

74
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT https://m.edsoo.ru
Beinonnenue ynpaxHeHun,

75 HaIpaBJICHHBIX HAa (OPMHUPOBAHUE H bubnmnoreka HOK
pPa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo0.ru
IPaMOTHOCTH
Oco0eHHOCTH CBOWCTB MYpPaBbHHOM

bub6nmoreka [IOK
76 KHCIOTHL. MHOTOOOpa3ue kKapOOHOBBIX
https://m.edsoo.ru
KHCJIOT
Oco0eHHOCTH CBOICTB: HEMIPEAECTbHBIX U
apoMaTHYeCcKUX KapOOHOBBIX,
bubnuoreka [IOK
7 TUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
https://m.edsoo.ru
kucinot. [IpencraBureny BbICIINX
KapOOHOBBIX KHUCJIOT
Brinonnenue ynpaxHeHui,

78 HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U bubmuoteka [IOK
Pa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo.ru
IrPaMOTHOCTH

79 [ToHsATHE O MPOU3BOHBIX KAPOOHOBBIX bubmmnoreka HOK
KHUCJIOT https://m.edsoo.ru
BeinonHenue ynpaxHeHun,

80 HaIpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubmmnoreka HOK
pa3BUTHE €CTECTBEHHOHAYYHON https://m.edsoo.ru
IrPaMOTHOCTH

81 CriocoOblI TOTy4eHUsT U IPUMEHEHNE bubnmnoreka [JOK

KapOOHOBBIX KHUCJIOT

https://m.edso0.ru
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CroxHble 3(Upbl: TOMOJIOTUYECKUHN P,

82 obmas hopmysa, u3oMepus u bubmmorexa [IOK
https://m.edsoo.ru
HOMEHKJIaTypa

83 du3nvecKkue U XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
3¢upoB https://m.edsoo.ru
Pemenne pacuéTHbIX 3a71a4: 1O

84 YPaBHEHUIO XUMUYECKOM peaKkuu, Ha bu6nmoreka [IOK
OTIpeJIeIEHUE MOJICKYIISIPHON (POPMYIIBI https://m.edsoo.ru
OpPraHUYECKOTO BEIIECTBA
Brinonnenue ynpaxHeHui,

85 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubnnoreka [JOK
pa3BUTHUE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
rPaMOTHOCTH
[IpakTuueckas pabora Ne 3. Pemenue

86 AKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
"KapOoHoBble KucnoTsl. Cll0KHBIE https://m.edsoo.ru
a¢upsr”

87 XKupsr: crpoenue, pusndeckue u bubmmnoreka HOK
XUMHUYECKHE CBOMCTBA (THAPOIU3) https://m.edsoo.ru
OcoOeHHOCTH CBOMCTB KUPOB,

88 COJIEpIKaINX OCTATKH HEMPEIeTbHBIX bubmorexa LHOK

https://m.edsoo.ru
XKHUPHBIX KHCIIOT. JKUpHI B pupo/ie
BelnonHenue ynpaxHeHu,

89 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubnuoreka [IOK
pa3BUTHE €CTECTBEHHOHAYYHOI https://m.edsoo.ru
TPaMOTHOCTH

90 MBpi1a Kak COJIM BBICIIUX KapOOHOBBIX bubnmnorexa [JOK

KHCJIOT, UX MOIOIICC neiictBue. [lonstue

https://m.edsoo.ru
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O CUHTCTHUYCCKUX MORIINX CpCI[CTBaX
(CMC)

I'enernyeckas cBs3b yII€BOIOPOAOB U

91 KHCIIOPOJICOICPIKAIUX OPraHUIECKHX bubmmorexa LIOK
https://m.edsoo.ru
BELIECTB

92 Pacué€thl no ypaBHEHUSIM XUMHUYECKHUX bubnmnoreka HOK
peakuuii https://m.edso0.ru
Brinmonnenue ynpaxHeHui,

03 HaIpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
IPaMOTHOCTHU

94 Cucremaru3anus U 0000ICHUE 3HAHUI bubnuorexa [{OK
10 TEME https://m.edsoo.ru
OOm1ast XxapaKTEpUCTHKA YTICBOJOB U

95 KJIaCCHQ)HIIzauHﬁpyrneBozIZII; (MOHO-, TH- U bubmmorexa [IOK

https://m.edsoo.ru
MoJIMCaxapu/ibl)

96 MoHocaxapuabl: pU3HUECKUe CBOICTBA U bubmuoreka [IOK
HAaXO0XJEHUE B IIPUPOJIE https://m.edsoo.ru

97 [IpuMeHeHne K036l €€ 3HaUYeHUE B bubmmnoreka HOK
KUA3HEIEATEIIbHOCTH OpraHu3Ma https://m.edsoo.ru
BeinonHenue ynpaxHeHun,

98 HaIpaBJIEHHBIX HA (OPMHUPOBAHUE U bubmmnoreka HOK
pPa3BUTHE €CTECTBEHHOHAYYHOI https://m.edsoo0.ru
IPaMOTHOCTH
Jlucaxapuapl: caxaposa, MaJIbTo3a U

99 naKTosaI.) Haxom;{ell{)ne B IIPHPOJIC U bubnnorexa [IOK

IMPUMEHCHUC ACaxapruaoB

https://m.edsoo.ru
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[Tonucaxapuael: cTpoeHUE

bubnunorexa LIOK
100 MaKpOMOJIEKYJI, (GPU3NUECKHUE U
- https://m.edsoo.ru
XUMHUYECKHE CBOICTBA, TPUMEHEHUE
BelnonHenue ynpaxHeHun,

101 HaNpaBJICHHBIX Ha (POPMHUPOBAHUE Bu6mmoteka [JOK
pPa3BUTHE ECTECTBEHHOHAYYHOM https://m.edsoo.ru
IrPaMOTHOCTHU

Bbu6moteka [JOK
102 [TonsiTrie 006 NCKYCCTBEHHBIX BOJIOKHAX 1
https://m.edsoo.ru
Pemrenne pacueTHsIX 3a1a4 Ha
103 OTIpeJIeIeHUE IO BBIXO/1a IPOIYKTA bubmmorexa LIOK
P POAYE https://m.edsoo.ru
peaKIyu OT TEOPETUIECKH BO3MOKHOTO
BeinonHenue ynpaxHeHun,

104 HaIpaBJICHHBIX Ha (POPMHUPOBAHUE bubnuoreka [IOK
pa3BUTHE ECTECTBEHHOHAYYHOM https://m.edsoo0.ru
IPaMOTHOCTH

105 Cucremaru3anus U 0000IICHUE 3HAHUH bubnuoreka [{OK
0 paszeny https://m.edsoo.ru
KonTponbHas pabota mo teme
" bubmuoreka [IOK

106 Kucnoponacoaepxaiiue opraHuueckue

| https://m.eds00.ru
COEIMHEHUS
AMUHBIL: KJTaccu(UKAIHS, CTPOCHHE
107 MOJIEKYI1, 001as popmyiia, H30Mepus bubmorexa LHOK
Y pMYIIa, ? ’ https://m.edsoo.ru
HOMEHKJIaTypa U GU3HUYECKUE CBOWCTBA

108 XUMHYECKUE CBOMCTBA anr(paTHIECKUX bubnmnoreka [JOK
aMUHOB https://m.edsoo.ru

109 BrinonHenue ynpaxHeHui, bubmuoteka [IOK

HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U

https://m.edsoo.ru
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pa3BUTHE ECTECTBEHHOHAYYHON

IrPaMOTHOCTHU
AHUIMH: CTPOCHHUE aHWINHA,

. bub6nmoreka [IOK

110 O0COOCHHOCTH XUMHUYECKHX CBOMCTB

https://m.edsoo.ru
aHWJINHA

111 CriocoObl TTOTy4eHUsT U IPUMEHEHNE bubnmnoreka HOK
anrupaTHIECKUX aMUHOB https://m.edso0.ru
Brinmonnenue ynpaxHeHui,

112 HaIpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubmmoreka [JOK
pa3BUTHE €CTECTBEHHOHAYYHOMI https://m.edsoo.ru
IPaMOTHOCTHU
AMMHOKHUCIIOTBI: HOMEHKJIaTypa 1

113 nzoMepusi, (pu3ndeckue CBOICTBa. bubmmoreka [JOK
OtnenbHbIC NPEICTABUTETH O~ https://m.edsoo.ru
AMUHOKHCIIOT
XUMUYECKHE CBOMCTBA aMHHOKHCIIOT, X

bubmmoteka IIOK
114 OMOJI0rMYecKoe 3HaYeHHE aMUHOKHUCIIOT.
https://m.edsoo.ru
CuHTe3 ¥ TUIPOIN3 NENTHIOB
BeinonHenue ynpaxHeHun,

115 HarpaBJIeHHBIX Ha (HOpMUPOBAHUE U bubnnorexa [JOK
pPa3BUTHE €CTECTBEHHOHAYYHOI https://m.edsoo.ru
IPaMOTHOCTH

116 benku kak npupogHbIE OIUMEDHI; bubmuoteka [IOK
CTPYKTYPHI O€ITKOB https://m.edsoo.ru

. bubnmnoreka [JOK

117 XUMHUYECKHE CBOMCTBA OEIKOB 1

https://m.edsoo.ru

118 BrinonHenue ynpaxHeHui, bubmuoteka [IOK

HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U

https://m.edsoo.ru
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pa3BUTHE €CTECTBEHHOHAYYHON

IPAMOTHOCTH
A3oTcozepKalue reTepouuKINIecKre
bub6nmoreka [IOK
119 coenrHeHMs. HyKIIenHOBBIE KHCIIOTBI:
https://m.edsoo.ru
COCTaB, CTPOCHHE M OMOJIOTHYECKAs POJIh
Brinosninenue ynpaxHeHUM,

120 HaIpaBJIEHHBIX HAa (OPMHUPOBAHUE U bubnmnoreka HOK
pa3BUTHE €CTECTBEHHOHAYYHON https://m.edsoo.ru
IrPaMOTHOCTHU
[IpakTuueckas pabora Ne 4. Pemenue

121 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnnoreka [JOK
"A30TcoAepKallre OpraHu4ecKue https://m.edsoo.ru
coequHeHus"

[IpakTuueckas pabora Ne 5. Pemenue

122 SKCIEPUMEHTAJIbHBIX 337a4 110 TEME bubnnoreka [JOK
"Pacrio3HaBaHuE OPraHUYECKUX https://m.edsoo.ru
coeqrHeHnn"

Belinonnenue ynpaxHeHu,

123 HanpaBJIeHHBIX Ha (OPMHUPOBAHUE U bubmmnoreka HOK
Pa3BUTHUE ECTECTBEHHOHAYYHOMN https://m.edsoo.ru
IPaMOTHOCTH
KonTponbhas pabota no teme
" bubmuorexa [IOK

124 A3zoTconeprKaiiye OpraHn4ecKue

| https://m.eds00.ru
COEIUHEHUS
OcHOBHbIE TOHATHSA XUMHH
125 BBICOKOMOJIEKYJIIPHBIX COCIUHEHNIN U bu6muoreka [IOK

MCTOABI UX CUHTE3a —IIOJIMMEPU3alA U
IIOJIMKOHACHCAllUA

https://m.edso0.ru
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126 [TnactMaccel. Y Tunm3anus u nepepadoTka 1 bubmmoreka [JOK
IJIaCTHKA https://m.edsoo.ru

127 DnacToMepbl: HATYpaTbHbBIN 1 bubnmnoreka HOK
CUHTETHYECKHE Kayuyku. Pe3nna https://m.edso0.ru
Bonokna: HaTypanbHble, HCKYCCTBEHHBIE,

bub6nmoreka [IOK
128 cunternyeckue. [lomumepnr 1
https://m.edsoo0.ru
CHEIHaIbHOTO Ha3HAUYEHUS
[IpakTuueckas paborta Ne 6. Pemenue
bubnunoreka LIOK
129 AKCIICPUMEHTAIIbHBIX 337124 110 TEME 1
" " https://m.eds00.ru
PacrioznaBanue miacTMacc U BOJIOKOH
O06o0meHne 1 cuCTeMaTHU3aIUs
bubnunoreka LIOK

130 M3YYCHHOTO MaTepuaa 1o TeMe 1

" " https://m.eds00.ru
BricokoMonekynsipHble COeTUHEHHS
Beinonnenue ynpaxHeHun,

131 HaIpaBJICHHBIX Ha (POPMHUPOBAHUE U 1 bubnuorexa [IOK
pa3BUTHE €CTECTBEHHOHAYYHOI https://m.edsoo.ru
IPaMOTHOCTH
BelinonHenue ynpaxHeHu,

132 HarpaBJIEHHbIX Ha (popMUpOBaHUE U 1 bubnmnorexa [JOK
pPa3BUTHE €CTECTBEHHOHAYYHOM https://m.edsoo.ru
IPaMOTHOCTH

OBIIEE KOJIMYECTBO YACOB I1O 127

ITPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne ara u@posBbIe
wn Tema ypoka Beero Kourpoabnble IIpakTuyeckue fllsyqenuﬂ :)Iﬁ[()l;I;OBaTe.]ILHLIe
padoThI padoThI pecypenI
1 Atom. CocTaB aTOMHBIX fJIEP. 1
XuMu4yeckui sneMeHt. M30Tomnbl
5 CtpoeHue 3J1eKTPOHHBIX 000JI0UY€K aTOMOB, 1
KBaHTOBBIE YHCIIA
3 Krnaccudukanus XuMHUECKUAX JIEMEHTOB 1
(s-, p-, d-, f-o;memenTshI)
4 Pacrnipenenenuie 31eKTPOHOB 110 ATOMHBIM 1
opOuTaIIM
DNeKTPOHHBIC KOH(UTYpAIIIH aTOMOB
5 AJIEMEHTOB B OCHOBHOM U BO30YXAEHHOM 1
COCTOSIHH
6 DNeKTpOHHbIE KOH(PUTYpAIIUX HOHOB. 1
DNeKTPOOTPUIIATETLHOCTh
[Tepuonnueckuii 3akoH u [leprnonnueckas
7 cucTeMa XMMUYeCKuX 35eMeHToB /1. 1. 1
MeneneeBa, CBA3b C COBPEMEHHOU
TEOPHUEN CTPOEHUS aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
8 XUMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX 1
MU MPOCTBIX U CIOKHBIX BEIECTB MO
rpyIIaM U mepruoiam




Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

10

Buapl xumMudeckoit cBsa3u. Mexann3Mbl
00pa30BaHMs KOBAJICHTHOM CBSI3H.
Bonopoanas cBsi3b. MexMONEKyIIpHbIE
B3aNMOICHCTBUSI

11

12

BaneHTHOCTh 1 BaJIeHTHBIE BO3MOXHOCTH
aToMOB. CBS3b 2JIEKTPOHHOM CTPYKTYpbI
MOJIEKYJI C UX T€OMETPUUECKUM CTPOECHUEM

Hpe,[[CTaBJ'IeHI/IH O KOMIIJICKCHBIX
COCAUHCHUX: COCTAaB U HOMCHKIJIATypa

13

BemectBa MoneKyIspHOTO U
HEMOJIEKYJISIPHOTO CTpoeHus. Tumsl
KPUCTAUNIMYECKUX PEIIETOK U CBOWCTBA
BEIIECTB

14

[TonsiTHE O MUCTIEPCHBIX CHCTEMAX.
[IpencraBieHue o KOJUIOUIHBIX pacTBOpPax

15

16

HcTrHHBIE paCTBOPBI: HACBILLIEHHBIE U
HEHACBIIICHHBIE, PACTBOPUMOCTb.
Kpucramnoruaparst

CriocoObl BbIpaKeHUsI KOHLIEHTPALIH
pacTBOpOB

17

Pemienue 3a1a4 ¢ UCNOJIB30BaHUEM
MOHATHH "MaccoBas 0J1s1 paCTBOPEHHOTO
BewiecTsa', "MossipHas KOHIeHTpaus"

18

Knaccudukamnms 1 HoOMeHKIaTypa
HEOPraHWYECKUX BEIECTB




19

Cucremarusanys 1 00001IeHUE 3HAHUMT 110
TEME

20

KonrponsHas padora o temam "Ctpoenue
aroma. [leproauueckuii 3aKOH U
[lepuonnyeckas cucreMa XUMHYECKUX
anemenToB /. 1. Menneneesa", "Crpoenune
BemecTBa. MHOroo6pasue BemniecTs"”

21

Knaccugukanus XuMIUeCKuX peakiui B
HEOPraHU4YECKOW U OPraHUYECKON XUMUHU.
3aKOH COXpaHEHHUsI MAcChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPAILCHNS SHEPIUU TIPH
XUMHYECKHUX PEAKLHAX

22

23

TernoBbie 3P HEKTH XUMUYECKAX PEAKIIHIA.
TepmoxumHuyeckre ypaBHECHHS

Brraucnenus 1o YpaBHCHUAM XUMHNYCCKUX
peaKHI/Iﬁ U TCPMOXUMUYCCKUM YPABHCHUAM

24

CKopocTh XMMHUYECKOH peakiuu, eé
3aBHCUMOCTH OT pa3IHyuHbIX (PAKTOPOB.
Karanus n xaTannsatopsl

25

26

27

I'oMoreHHbIe 1 reTepOoreHHbIE PeaKuu
ITpakTuyeckas pabora Ne 1 o teme
"BausiHue pa3nuyHbIX (GaKTOpPOB Ha
CKOPOCTb XUMUYECKON peakuuu"

OO6patuMble 1 HEOOpaTUMBIE PEAKLINH.
XHUMHYECKOE paBHOBECUE

28

[IpakTuueckas pabora Ne 2 o Teme
"BnusiHue pa3nuyHbIX GaKTOpOB Ha
M0JIO)KEHHE XMMHYECKOTO paBHOBECHS"




QHGKTpOJII/ITI/I‘ICCKaSI Jucconuranms.

29 CuuibHBIE U cita0bIe 3JeKTpoIuThl. CTeeHb
JUCCOLUALIUU
HNonnoe npousseaenue Boabl. Cpena

30 BOJIHBIX pacTBOPOB. Bogopoausrit
nokazatens (pH) pactBopa

31 IM'maponus coneit. Peakiuu, nmpoTekaroiye
B PacTBOpPAx 3JIEKTPOJIUTOB
[IpakTuueckas padora Ne 3 mo Teme

32 "XuUMHYeCKHE peaklui B pacTBOpax
3JIEKTPOJIUTOB"
OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC

33 peaknuu. BaxxHeHme OKUCIUTENN U
BOCCTaHOBUTENH

34 Meroa 31eKTpOHHOTO (3JIEKTOHHO-
HMOHHOTO) OanaHca

35 DNEeKTPOIN3 PACTBOPOB U PACIIIABOB
BEILIECTB

36 Pemrenue 3a1a4 pa3InyHbIX THIIOB

37 Pemenwie 3a1a4 pa3muIHBIX THIIOB

38 CucremaTu3aius 1 0000IIeHNEe 3HAHUH TTO
Teme "XuMuueckue peakiuu'

39 KonTponbhas pabota no teme
"Xumuueckue peakuun”
[TonoxxeHre HEMETAITIOB B

40 [Teproandeckoit cucTeMe XMMHUYECKUX

anemenToB JI. . Menaeneesa u




O0COOCHHOCTH CTPOCHUS UX aTOMOB.
dusnueckre cBOMCTBAa HEMETAIUIOB

41

42

AmoTponusi HeMeTauIoB (Ha puMepe
KHCIIOpoJia, cephl, hocdopa u yrieposaa)
Bomopon: nonydenue, pusznueckue u
XUMHYECKUE CBOMCTBA. [ 'uipuibI

43

["asiorensl: HAX0X/IEHUE B IPUPOJIE,
CHocoObI MOTy4YeHUs, PU3NYECKUE U
XUMHYECKHE CBOICTBA

44

lManorenoBonoponasl. Baxxnenmue
KHCIIOPOJICO/IEPKALLUE COSIUHEHMS
rajloreHoB

45

46

47

JlaGopaTopHble U TPOMBIIIICHHBIS
CTIIOCOOBI TIOTYYCHHS TAIOTCHOB.
[IpumeHeHne raJoreHoB U UX COEAUHEHHI

IIpakTryeckas padota Ne 4. Pemenue
9KCIIEPUMEHTAIBHBIX 3a7a4 110 TEME
"T"a;morensr"

Kucnopon: nabopatopusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI MTOTYYESHHS,
¢bu3nyecKkre 1 XUMUYEeCKHe CBONCTBRA.
O3oH. [IpumeHeHme KHCIOpOIa U 030HA

48

Oxcuapl ¥ IEPOKCHUIBI

49

50

Pemenue 3aga4 pa3nuyHbIX TUIIOB
Cepa: HaxO0XJIEHHE B MPUPOJIC, CITOCOOBI
MOJTy4eHus1, PU3NUECKUE U XUMUIECKHE
CBOMCTBA

51

CepoBoaopo, cyab(uabt




52

Kucnoponcoaep:xaiue COeJUHEHUSI CEPBI.
OcoOEHHOCTH CBOWCTB CEPHOMN KUCIOTHI

53

54

55

[Tpaktuyeckas padora Ne 5. Pemenue
9KCIIEPUMEHTAJIBHBIX 3a1a4 1o Teme "Cepa
U €€ coequHeHus"

A30T: HaX0XKJICHHE B IIPUPOJIE, CITOCOOBI
MoTydeHus1, GU3NICCKHUE U XUMUICCKHE
CBOMCTBA. AMMUAK, HUTPUbI

Kucnoponcoaepkaniue cCoeTMHEHHS a30Ta.
Oco0EHHOCTH CBOMCTB a30THOM KHUCJIOTHI

56

[IpumeneHue a30Ta 1 €ro COeIMHEHUM.
A30THBIE y10OpEeHUS

57

58

59

®ocdop: HaXOKIEHNE B IPUPOJE,
CTIIOCOOBI NOTYYCHUs, PU3NIECKUE U
XUMHYECKHE CBOMCTBA. Docduabl u
bochun

Oxcunsl hocdopa, pochopconepxaiine
kucaoThl. Comu pochopHOit KUCTOTHI
[Ipumenenue ocdopa 1 ero coeTMHEHUH.
docdopHble yroOopeHHs

60

[IpaxTnueckas padora Ne 6. Pemenue
AKCIIEPUMEHTAIIbHBIX 3a7a4 10 Teme "A30T
u ¢pocdop 1 Ux coequHEHUs"

61

62

Yrinepos: HaxoXJIeHUE B IPUPOJIE,
AJJIOTPOIIHbIE MOAUUKALNHY; (PU3HUECKHE
Y XHMHYECKHE CBOWCTBA, TPUMECHEHUE
Oxcun yriepoaa(ll), okcua yrnepona(1V),
yroJibHAsl KHCIIOTA U €€ CONH




63

Pemenue 3aaa4 pas3jIndYHbIX TUIIOB

Kpemuuii: Haxox1eHre B IPUPOJIE,

64 CTIOCOOBI OTYYEHHUs, PU3NIECKUE U
XMMHYECKHUE CBOMCTBA

65 Oxkcun kpemuaus(1V), kpeMHHEBast KUCITOTA,
CHJIMKATBI

66 IIpuMeHeHrne KpEMHUS U €70 COCIUHEHUM.
Creki0, ero noyyuyeHue, BUAbI CTEKIIa

67 Pemenue 3amau pa3nuvHbIX TUIIOB

68 CucremaTu3anus 1 0000IIeHHe 3HAHUH TT0
teme "Hemerasmibr"

69 KonTponbhas padota no teme
"Hemertasmsr"

70 AHanu3 pe3yiabTaToB KOHTPOJIbHOMN
paboThI, KOPPEKIIHS OMNOOK
[Tonoxenue meraiuios B Ilepuoanyeckoit

71 CUCTEME XMMUYECKUX AIIEMEHTOB.
OCO6EHHOCTH CTPOEHUS SIEKTPOHHBIX
000JI104€K aTOMOB METAJJIOB

7 OO6mue Gpuznueckre CBOMCTBA METAJIOB.
[IpuMeHeHre METaIoOB B OBITY U TEXHUKE

73 CmuiaBsl MetasuioB. Kopposust Mmetamion

74 Pemrenue 3aiay pa3nuyHbIX TUIIOB
DIEKTPOXUMHUYECKUI P/l HAPSIKEHUN

75 MeTasuioB. OOIIMe CIOCOOBI MOTyYeHUS
METaJJIOB

76 OOm1as xapakTepucTika MeTauioB |A-

rpynisl [leppoaudeckoit cuctemsl




XMMHYECKHUX 3eMEHTOB. HaTpuil u kanuii:
noJiydyeHue, GU3nyecKkue 1 XuMHUIeCKHe
CBOMCTBA, IPUMEHEHUE ITPOCTHIX BEIIECTB
U UX COCOUHEHUN

77

78

Oo6mas xapakrepuctuka metamioB [1A-
rpynusl Ileppoaudyeckoi cucTemsl
XMMHYECKUX 3JIEMEHTOB. Maruuii u
KaJIbLUi: ToJy4YeHue, Gusndeckue u
XMMHUYECKHE CBOICTBA, TPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCAMHEHUN

JKEcTKOCTE BOIBI U CIIOCOOEI €8
yCTpaHEHUS

79

80

81

ANOMHUHU: TTOTydeHue, Gu3ndeckue u
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE
AMdoTepHbIe CBOMCTBA OKCHIA U
TUIPOKCUIA ATFOMUHUS,
TUIPOKCOKOMIIJIEKCHI aTFOMUHUS, UX

IIPUMEHEHHE

Pemenune 3ama4 Pa3JINIHbIX TUIIOB

82

[IpakTnueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAIBHBIX 3374 110 TEMe
"MeTaJibl TTIaBHBIX oArpynmn"

83

84

OO1m1ast xapakTepUCTHKa METaJIOB
no6ouHbIx noarpynn (b-rpymnm)
[leproanueckoit cUCTEMbI XUMHUYECKUX
3JIEMEHTOB

du3znuecknue ¥ XMuMHUUECKHE CBOMCTBA
Xpoma U €ro COCﬂHHCHHﬁ, HUX NpUMCHCHUC




85

Baxwnelinme coelMHEHUs Maprasiia.
[lepmaHraHaT Kanausi, €ro OKUCIUTEIbHBIC
CBOICTBA

86

dusnueckue U XUMUYSCKUE CBOMCTBA
xKenesa u ero coennHenuil. [lonydenue n
IIPUMEHEHUE CILUIABOB XKEIE3a

87

88

Pu3nyecKkue U XMMUYECKHE CBOMCTBA MEIU
U €€ COCIMHEHMM, UX IPUMEHEHUE

dusndyeckre ¥ XMUMHUUECKHE CBOMCTBA

IOHMHKA U €ro COCI[PIHGHPIIZ, HUX MPUMCHCHHUC.
FI/I,Z[pOKCOKOMHJ'IeKCbI OHMHKa

89

[IpaxTuueckas padora Ne 8. Pemenue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
"MeTaiibl TOOOYHBIX OArpyHH"”

90

91

92

Pemenne 3aaa4 pa3jInuYHbIX TUIIOB

O0001IeHE U cCUCTEMAaTU3 AU
W3YYEHHOT'O MaTepHaia o TemMe
"Mertamuipr"

Kontponbnas pabota nmo teme "Mertasnibr"

93

94

95

AHanu3 pe3ynbTaToB KOHTPOJIBHOMN
paboThI, KOPPEKITUS OMINOOK

Poinb xumun B oOecrieueHUN YCTOP'I‘IHBOFO
Pa3BUTHA YCIIOBCUYCCTBA. Ilonsatue o
HAaYYHBIX MCTOAAX UCCIICAOBAHU BCILICCTB

Hayunble mpuHIAIIBEI OpraHu3annu
XUMHUYECKOTO ITPOU3BOJICTBA.
[TpomblIIIEHHBIE CITOCOOBI MOTYYEHHS
BAKHEUILINX BEIIECTB




XUMHUYECKOE 3arpsa3HEHUE OKPY>KaIOIIeH

96 1
Cpezbl U ero MocieAcTBUs

97 XuUMHS U 310pPOBbE YEIIOBEKA. 1
JlekapcTBeHHBIE CpencTBa

98 Xumus mii. Poas xumuu B o0ecrieueHnn 1
IUILEBOM 6€3011aCHOCTH

99 Kocmernueckue u napdromepHbie 1
cpeactsa. beiToBas xumus
Xumus B CTPOUTENBCTBE. BaxkHelmme

100 CTPOUTENIbHBIE U KOHCTPYKIIHOHHBIE 1
MaTepuaibl

101 XuMus B CeIbCKOM X03siCTBE. 1
Opranuyeckrie 1 MUHEpaJIbHbIE YA0OpEHHUS

102 Cucremaru3zamnus u 0000IIeHNE 3HAHUH 110 1
Teme

OBIIEE KOJIMYECTBO YACOB I1O0 102

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumus, 11 xnace/ Epemun B.B., Ky3emenko H.E., JIpoznos A.A., Jlyaun B.B.;
nof penakiueit Jlyauna B.B., O61miecTBo ¢ orpaHM4eHHOM OTBETCTBEHHOCTHIO
«JIPODA»; AkninonepHoe obmectBo «M3narenscTBo «IIpocBemieHne»

Epemun B.B., Ky3pmenko H.E., Tepenun B.W., [Ipo3nos A.A., Jlynun

B.B./mox pen. Jlynuna B.B. Xumus (yrioy0seHHsiit ypoBenb). 10 kiacc. - M,:

Hpoda, 2022

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

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

metodicheskoe-posobie/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

bubmuoreka IIOK https://m.edsoo.ru






