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HOACHUTEJIBHAA 3AIINCKA

PabGouas mporpamMma mo XMMHUM Ha YPOBHE CpeAaHEro o01iero odpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
obpazoBanuu B Poccuiickoii deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHSI
benepanbHOI 00pa3oBaTENbHOM MpOrpamMmel cpeanero oomiero oopazoBanusi(DOIT
COO), mpencrabieHHbix B DefepanbHOM TOCYJAPCTBEHHOM 00pa3oBaTEIbHOM
crangapre COO, c¢ yuérom Konnenmuum mnpemnojgaBaHusi y4eOHOro Ipeamera
«Xumus» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickoit ~ ®Dexaepaiuu,
peanu3yoX OCHOBHbIE 00pa3oBaTeIbHbIE MPOTPAMMBI, U OCHOBHBIX MOJIOKEHUM
«Crtpareruu pa3putusa BocnuTanus B Poccuiickoit @enepannu Ha niepuo a0 2025
rona» (Pacnopsixenue IIpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHusi Ha YpOBHE YriayOJIEHHOTO HW3Y4Y€HHUsI 3aHMMAaeT BaXKHOE MECTO B
CHUCTEME €CTECTBEHHO-HAay4yHOro oOpa3oBaHusi ywamuxcs 10-11  kiaccos.
N3yyenue mpeamera, peaqumzyemMoe B YCIOBUAX U (epeHInpOBaHHOTO,
npousbHOrO OOy4YeHHs, MPU3BaHO OOecmeunTh O0O0Ie00pa30BaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOAMMYIO IS
aJlanTaluyd UX K ObICTPO MEHSIONIUMCS YCIOBUSIM U3HU B COLIUYME, a TaKXKe s
IPOAOJIKEHUsT O0y4YeHHs] B OpraHu3alusix MNpodecCHOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3Hay€HUE MpeaMeTa «XHUMHS» MOJydaer
NOJPOOHYI0  MHTEPIpETalldi0 B COOTBETCTBUM C  OCHOBOIIOJIATAHOIIUMU
nonoxkenusimu  ®I'OC COO o B3auMOOOYCIIOBJICGHHOCTU IIeNeH, coaep)KaHus,
pe3ynbTaTOB OOyYEeHHS W TPEeOOBAaHWH K YPOBHIO IOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJSIFOTCSL CJIEAYIOIIME BBIMOJIHSAEMbIC MPOrPAMMON IO
XUMUU QYHKLIHU:

e uH(}pOpPMAIMOHHO-METOAMYECKAs, peanu3anus KOTOpol obecreunBaeT
MOJTYYeHUE TPENICTABICHUS O IIeNIAX, COAEpKaHUHU, OOIIed CTpaTeruu
0oOy4eHUs, BOCIUTAHUS U PA3BUTUS 00YUaIOIIUXCSI CPEACTBAMU MIPEAMETA,
M3y4aeMoro B paMKaX KOHKPETHOTO Mpoduis;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpast npeaycMaTpuBaeT
ONpe/ieTICHUE: NPUHIUIIOB CTPYKTYPUPOBAHMS U TOCJIEAOBATEIbHOCTH
M3y4YeHUsI y4eOHOro maTepuayia, KOJIUYECTBEHHBIX M KAYECTBEHHBIX €ro
XapaKTepUCTUK; MOAXO0J0B K (HDOPMHPOBAHUIO COAECPKATEIHHON OCHOBBI
KOHTPOJISI W OIEHKH O0pa3oBaTEIbHBIX JOCTIKCHUM OOydYaloImUXCcs B
pamMKax HWTOTOBOM arrecTanud B (OpME €IWHOTO TOCYIapCTBEHHOTO
AK3aMEHA M0 XUMHUH.

[Iporpamma aJig yriyOnEHHOTO U3YYEHUS] XUMUU:

e YCTaHABJIMBAECT WHBAPUAHTHOE MPEIMETHOE COJEp’KaHue, 0053aTeTbHOE
JUIS. U3Y4eHUSI B paMKax OTIEIbHbIX Mpoduiieid, NpeaycMaTpuBaeT



pacnpeneleHue W CTPYKTYpHUpPOBaHHWE €ro I0 KjaccaMm, OCHOBHBIM
COJIep KaTeNbHBIM JIMHUSIM/Pa3ienam Kypca;

e AT MpUMEPHOE pacipeiesieHne yaeOHOro BpeMeHH, PEKOMEH1YEMOT O JIJIst
M3YYEHUSI OTJIEIbHBIX TEM;

e TMpeAJIaraeT MNPUMEPHYI0 TOCIENOBATENbHOCTh HW3Y4YEHUS Yy4e€OHOTO
MaTeprasia ¢ y4€ToM JIOTUKH MOCTPOCHHS Kypca, BHYTPUIPEIMETHBIX U
MEKIPEAMETHBIX CBS3EH;

e N1aT METOJMYECKYI0 MHTEPIPETALNIO LIEJeH U 3a/1ad W3y4YeHUs MpeMeTa
Ha YIIIyOJIEHHOM YPOBHE C YU4ETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpenHero oOmiero o00pa3oBaHUs, COJIEPKATEIbHOW XapaKTEPUCTUKU
IUTAHUPYEMBIX PE3YJIbTATOB OCBOCHUS OCHOBHOM 00pa3oBaTeIbHOM
MIPOTPAMMBI CpeaHero o0111ero oOpa3zoBaHus (JIMYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), & TaKXKe C y4E€TOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HaBaTENbHBIX  ACHCTBUN  OOydaromierocs IO OCBOEHHIO
COJIEpKaHUsI IPEIMETA.

[To Bcem Ha3BaHHBIM MO3UIUSIM B IporpaMMe MO XUMHUU IPEAyCMOTpPEHA
NPEEMCTBEHHOCTh C OOy4YeHHEeM XUMUM Ha YPOBHE OCHOBHOIO OOIIIEro
oOpa3oBaHus. 3a MpejeiaMu YCTaHOBIEHHOM TPOrpaMMOid IO XUMHUU 0053aTeTbHON
(MHBapWAHTHOW) COCTABIISIONICH COJEpKAHUS YYEOHOro TpenMeTa <« XHUMHUsI»
0CTa€TCcsl BO3MOXKHOCTh BBIOOpA €r0 BApUATUBHOM COCTABJISIOLIEH, KOTOpas JOJIKHA
OTIPEJIENATHCS B COOTBETCTBUU C HANPABICHUEM KOHKPETHOTO PO s 00yueHus.

B coorBercTBUM ¢ KoHUenTyadbHbIMM TodoxeHusmMu PIrOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 © yriayOJE€HHOTO YpPOBHEH B CHCTEME
nudepeHIMpPOBAaHHOIO OOYUYEHHUSI HAa YpPOBHE CpPEIHEro oOIero oOpa3oBaHUs
XUMHUS Ha YpPOBHE YIIIYOJIEHHOTO U3Y4YEHUS HAMNpaBjieH Ha peau3aluio
IPEEMCTBEHHOCTH C MOCJIETYIONIUM 3TAIOM MOTYyYEHUs XUMHUUECKOTr0 00pa30BaHMs
B paMKax W3yYEHHsS CHEUUAIbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHYECKHX
JUCLUIUIMH B By3aX U OpraHu3alusaxX cpeaHero npodeccruoHaaibHOro o0pa3oBaHusl.
B aroii cBsa3u n3ydenue npeamera « XuMHs» OpUEHTUPOBAHO IIPEUMYIIIECTBEHHO Ha
paclIMpeHre © YIUIYyOJICHHE TEOPETUYECKONM U MPAKTUYECKOW IMOATOTOBKHU
00yJaroIIMXcs, BHIOPABIIMX OMPEASIEHHBIA MPOoPMIb 00ydeHus, B TOM YHUCTE C
NEPCIEKTUBOM  MOCJIENYIOMIET0 TMOJY4YeHUsI XUMHUYECKOro o0pa3oBaHUs B
opraHuzanusx MnpogeccuoHalibHOro oOpa3zoBanusa. Hapsny ¢ 3TuMm, B cBeTe
tpeboBannit ®I'OC COO k 1mIaHUpPyEeMBIM pe3ysibTaTaM OCBOCHUs (heepaibHON
00pa30BaTEIbHOM MPOrpaMMBbI CPETHEro 00IIero 00pa3oBaHus U3yUEHHE IpeaMeTa
«XuUMUs» OPUEHTUPOBAHO TAKKE HA PEUICHUE 3a]ay BOCIHUTAHUS U COLMAIBHOTO
pa3BUTHS OO0y4aromuxcsi, Ha (QOPMUPOBAHME Y HHUX OOUICHHTEIUIEKTYaJIbHBIX
YMEHUH, YMEHHUI paloHAIM3AIMU y4eOHOro Tpyna U OOOOIMIEHHBIX CIOCOOOB
NEeSATENbHOCTU, UMEIOIIUX MEXIUCIUILUTMHAPHBINA, HAIIPEAMETHBINA XapakTep.



CocTaBnstollIUMU TIpeAMeTa «XHUMUS» Ha YPOBHE YrIIyOIEHHOrO H3y4EeHHS
ABJISIIOTCSL  yIIIyOsn€HHble Kypchl — «Opranudeckas xumusi» U «OOmas u
HeopraHudeckas xumusi». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3aliyd COAEP’KAHUSA 3TUX KYpCOB B IPOrpaMME IO XUMHUU 32 OCHOBY
npuHsATH nonoxeHuss PI'OC COO o paznuuusix 6a30BOro v yriayosi€HHOro ypOoBHEN
U3Y4YCHHS TIpe/IMETa.

OcHoBY coaepxkaHusi KypcoB «Opranumdeckas xumusi» u «OOwmas u
HEOpraHUYECKass XHWMHS» COCTaBJIIE€T COBOKYNMHOCTh MPEIMETHBIX 3HAHUU U
YMEHUH, OTHOCAIIMXCS K 0a30BOMY YPOBHIO M3y4Y€HHUs HpeaMera. JTa cUcTeMa
3HAHMM TOJy4YaeT ONpeneiEéHHOE TEOPETHYECKOe JIOMOJHEHUE, MO3BOJISIONIEe
OCO3HAHHO OCBOWTH CYIIECTBEHHO OONBIINN 00BEM (haKTOIOTHYECKOT0 MaTeprara.
Tak, Ha yrimyOJE€HHOM YypOBHE H3y4Y€HHUs MpeaMera oOecredeHa BO3MOXKHOCTb
3HAYUTEIBHOr O YBEIUUYECHUS 00bEMA 3HAHUHN O XMMUUECKUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE pAaCUIMPEHUS U YIIIyOJIeHUs MPEACTaBICHHUI O CTPOESHUHU
BEUIECTBA, XUMHUYECKOM CBA3M M 3aKOHOMEPHOCTSIX MPOTEKaHHUs peakui,
paccMaTpUBAaEMBbIX C TOYKH 3PEHUS XUMHYECKOM KUHETHUKA M TEPMOIAMHAMHKH.
N3yuyenue nepuoauyeckoro 3akoHa u llepuoanueckoid cHCTEMbl XUMHUYECKHUX
AJIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKHUX MTPEICTABICHUSIX
O CTpPOGHHH aToMa. XHUMHUYECKass CBsI3b OOBACHSIETCS C TOYKU 3pEHHS
SHEPreTUYECKUX U3MEHEHHI npu €€ 00pa30BaHUM U Pa3pYyIIEHHH, a TAK)KE C TOUKU
3peHuss MEXaHW3MOB €€ oOpa3oBaHusA. M3yueHue TUIOB peaklMil TOMOJHSAETCA
dbopMUpOBaHUEM MPEACTABICHUN 00 DJIEKTPOXMMHUYECKHMX IIpoleccax H
AJIEKTPOJIN3€ PACIUIABOB M PaCTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHUH Py
PAacCCMOTPEHUH PEAKIMOHHONM CHOCOOHOCTH COEQUHEHUH yhaensercs ocoboe
BHHMaHHE BONpOocaM 00 3JIEKTPOHHBIX 3P deKTax, 0 B3aUMHOM BJIMSIHUU aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX PEaKIUil.

Oco0oe 3HaueHNnEe UMEET TO, UTO Ha COJIeP KaHNE KYPCOB XUMHH YIITyOIEHHOTO
YPOBHS U3YUYEHHUSI 11 KJIACCOB ONpeaesIEHHOro npoduist (rJIaBHBIM 00pa3oM Ha UX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIed cucTteMe MpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIIMSHHE CMEXHbIE IpeaMeTsl. Tak, Hampumep, B COIEpPKaHUHU
npeaMeTa Ui KJIacCOB XUMHUKO-(U3HUEcKOro mpoduss 0onplioe 3HaueHue OyayT
UMETh AJIEMEHTHI Y4eOHOro Matepuaa rno oomeit xumuu. [Ipu u3ydenuu npeamera
B JIAHHOM cClly4ae akIeHT OyAeT cJellaH Ha OOIIMHOCTh METOJ0OB IO3HaHWUS,
OOIIHOCTh 3aKOHOB M TEOPHM B XUMUU U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAsI TEOPHUS
(MonekymnsipHas Teopus B PU3UKE), 3aKOHBI COXPAHEHHSI MACChl M DHEPTHU, 3aKOHBI
TEPMOJMHAMUKHU, DJIEKTPOJIN3a, MPECTABICHUS O CTPOCHHUH BEIIECTB U IPYTO€.

B TO0 e Bpems B colepKaHUM TpeIMeTa JJisi KJIacCOB XHMHKO-
Oouonornyeckoro mpoduiis OONbIINKA YAEIbHBINA BeC OyleT UMETh OpraHuyecKas
xuMus. B 3ToM citydae mpenocTaBisieTcss BO3MOKHOCTB JIJIs1 00Jiee 00CTOATEIHHOTO



PAacCMOTPEHU XUMHYECKOW OpraHU3aluy KIETKH KaKk OMOJIOrH4ecKOi CUCTEMBI, B
COCTaB KOTOPOM BXOIAT, K IPUMEPY, TaKHE€ CTPYKTYpHbIE KOMIIOHEHTHI, Kak
JUMNUIBI, OCNKH, YTIEBOAbl, HYKJIEHMHOBBIE KUCIOTHI U Apyrue. [Ipu 3ToM 3HaHuUS 0O
COCTaBE U CBOMCTBAX IIPEACTABUTEIIEM OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIyaT OCHOBOHM IJIsl M3Y4EHHUsS CYLUIHOCTH MPOIECCOB (POTOCHMHTE3A, AbIXaHUS,
MULIEBAPECHMUS.

B mnnane ¢opMupoBaHMS OCHOB Hay4dHOTO MHUPOBO33PEHHUS, OCBOCHHUSA
oOLIEeHayYHbIX METOJOB NTO3HAHHUSA U OIBITA MPAKTUYECKOr0 NPUMEHEHUS HAYUHBIX
3HAHWI M3y4YeHHe NpeaMera «XUMHUS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3X C Y4eOHBIMM TMpEAMETaMHu, BXOJSALIMMU B COCTaB
npeIMETHbIX obOnacteil «EcTecTBeHHO-Hay4YHbIE NpeaMeThl», «Maremartuka u
uHpopmaThKa» U «PyCCKHil A3bIK U JIUTEPATYPAY.

[Ipu n3yyenun yueOHOro npeamera «Xumus» Ha yriayOoJIEHHOM YpOBHE TaKxke,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHEro 00111ero oopa3oBanusi (Ha 6a30BOM yYpOBHE),
3ajlayeil MEepBOCTENEHHONM 3HAUYMMOCTH SIBJsieTCSl (DOPMHUpPOBAHHE OCHOB HAyKU
XUMHUU KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, IPAKTUYECKOMN AESATEIBHOCTH
YeJI0BeKa U OJTHOI'O U3 KOMIIOHEHTOB MUPOBOM KyJIbTYpbI. Pelienne aTon 3agayu Ha
yrayOJa€HHOM YpOBHE HM3YUEHMsI MpEeAMeTa MpelroyiiaraeT peaan3aluio TaKhX
1eJIen, Kak:

e (opmMupoBaHHE NPENCTABICHUA: O MaTEpUATBLHOM E€IUHCTBE MHMpa,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUH B
CUCTEME €eCTECTBEHHbIX HayK M €€ Belyllell poiu B obOecrneueHuu
YCTOMYMBOI'O  pa3BUTHUA  YEJIOBEYECTBA: B  PEIIEHUH  IpodiieM
HKOJIOTMYECKOM, IHEPreTUYeCKON M MUILEBOK O€30MacCHOCTH, B Pa3BUTHH
MEIVLHHBI, CO3JaHUU HOBBIX MATEPHUAJIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecCIeYeHu palMOHAIBHOIO MPUPOONOIb30BaHMS, B (HOPMUPOBAHUH
MHUPOBO33pEHUSI M OOIIEH KyJIbTypbl YEIOBEKa, a TAKXKe HKOJIOTMYECKU
00OCHOBaHHOT'O OTHOILIEHHS K CBOEMY 37I0POBBIO U IPUPOJHOM Cpene;

e OCBOCHHE CHCTEMbI 3HAHUM, JIEKAIIUX B OCHOBE XHMHUYECKOU
COCTaBIIAIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyH/IaAMEHTAIbHBIX
MOHATUM, 3aKOHOB U TE€OPUHA XWMHH, COBPEMEHHBIX MPEICTABICHUU O
CTPOCHMM BEIECTBA HA Pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJEKYJIIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKaHHWA XMMHUYECKUX PEAKLHU, O
XUMHUYECKOM PaBHOBECUH, PACTBOPAX U JUCIEPCHBIX CHCTEMAaxX, 00 OOIIMX
Hay4HBIX [TPUHINNAX XUMHYECKOTO MPOU3BOJICTBA;

e (opmupoBanue y oOyyJaronmxcs OCO3HAHHOI'O NOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XHMHUYECKUX 3HAHUM A1 OObACHEHUS
KITIOYEBBIX HJAECH M MpOOJEM COBPEMEHHOW XMMHUHU, AJIA OOBSCHEHHS H



MIPOTHO3UPOBAHUS SIBJICHUN, MUMEIOIIUX €CTECTBEHHO-HAYYHYIO MPUPOIY;
IPAMOTHOIO pelIeHus Ipo0sIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIM3a U OLICHKH C MO3UIIMI KOJIOTMYeCKON 0€30MacHOCTH TOCIEICTBUN
OBITOBOW M TPOW3BOACTBEHHOW EATEITLHOCTH YEJIOBEKa, CBSI3aHHON C
XUMUYECKUM ITPOU3BOJICTBOM, UCIIOJIB30BAHUEM U NIEPEPaOOTKOI BEIIECTB;

e yriyOJieHue MPeACTaBICHUHN O HAYYHBIX METO/1aX MO3HAHUS, HEOOXOTUMBIX
JUISL TIpUOOpETeHHs] YMEHUW OpHEHTHPOBATHCS B MHPE BEIIECTB U
OOBSICHEHUS XWMHUYECKHX SBJICHHH, HMMCIONIMX MECTO B TMPHUPOIEC, B
MPAKTUYECKOMN NEATEIIbHOCTA W TOBCETHEBHOM KU3HMU.

B mane peanuzanuu mepBOOYEPENHBIX BOCHUTATENBHBIX U Pa3BUBAIOIIMX
(GYHKIIUNA 1IEJIOCTHOM CHUCTEMBI CpeIHEro OoO0IIero oopa3oBaHUS MPU U3YYCHHH
npeamera «XuUMHS» Ha  yrayOJI€HHOM YpPOBHE OCOOYI0  aKTyaJlbHOCTh
npuoOpeTaroT TaKue IeJIH U 3aJ1a4u, KakK:

e BOCIHUTaHHUE YOEXKIEHHOCTH B T[I03HABAEMOCTHU SIBICHUN MPUPOJBI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B O00JIACTH TEOPETHUECKUX U
MPUKJIAIHBIX HWCCICIOBAHUNA B XUMHU, (HOPMUPOBAHHE MHPOBO33PCHHSI,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

e pa3BUTHE MOTHBAIMM K OOYYEHHMIO U TIO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIKO M CaMOBOCIIUTAHUIO  HAa  OCHOBE  YCBOCHHS
00I1eYEeT0BEYECKUX [ICHHOCTEMH;

e Ppa3BUTHE MMO3HABATEJILHBIX MHTEPECOB, MHTEIUICKTYaIbHBIX U TBOPUYECKHUX
crocoOHocTel oOydarommxcsa, (GOpMHpPOBAHHWE Y HHUX CO3HATEIBHOIO
OTHOIICHUS K CaMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpPA30BAHHIO Kak
YCJIOBUIO YCHENIHOM MPpodeCCHOHAIBHOM U OOIIECTBEHHOU AeATEIbHOCTH,
OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY 3JIOPOBBIO M TOTPEOHOCTH B
3I0pOBOM 00pa3e KU3HH;

e (opmMupoBaHHEe yMEHHI W HABBIKOB Pa3yMHOTO MPUPOIOINOJIb30BAHUS,
Pa3BUTHE SKOJIOTMYECKON KYJIbTYPhI, IPUOOPETEHUE OIbITA OOIIECTBEHHO-
MOJIC3HOM PKOJIOTMUECKOM eI TeIIbHOCTH.

OO6miee ynCiIO 4acoB, MPEAYCMOTPEHHBIX /I M3YYCHUS! XUMHUHU HA YTITyOJIEHHOM
YpOBHE CpemHero oomiero oopasoanusi, cocrapisier 204 gacos: B 10 kimacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 gaca (3 yaca B HeJIEmIO).

Casa3b padoyeil IporpaMmsl ¢ MPOrpaMMoil BOCITUTAHUS
l.®opmupoBaHHE MHUPOBOCHPUSATHS W MHUPOBO33PEHHUS y4YalllUXCA Ha OCHOBE
pPa3BUTHUS IO3HABATEIIBHBIX BO3MOKHOCTEH JTUYHOCTH.
2.®dopMUpOBaHNE MOTUBALIMOHHO-IIEHHOCTHOT'O TTIOBEICHUSI.



B »stom HalmpaBJICHHUU BOCIHTAHUSA MOXHO BbIACIUTbL OTACIIBHBIC BaXXHBIC
OPHUCHTHUPBI, KOTOPLIC ABJIAIOTCA HCO6XOI[I/IMI)IMI/I KOMIIOHCHTaAaMH JIMYHOCTHOI'O
Pa3BUTHA.

a) [Ipunarue moapocTkamMu 0A30BBIX OOIIEUETOBEYECKUX IICHHOCTEH.
0) Bocriuranne HpPaBCTBEHHOCTH KaK MOKA3aTessl BOCTUTAHHOCTH JIMYHOCTH.

B) Bocmnuranue TpynomoOus, CO3HATEIBHOTO, TBOPYECKOIO OTHOLIEHUS K
00pa30BaHUIO U TPYY, MNOJArOTOBKA K CO3HATEIIBHOMY BBIOODPY Mpodeccumu.

3.Bocruranue I'paKI1aHCTBCHHOCTH, IIATPHUOTU3MA.

Hcnonp3oBaHue 0OOraroro HCTOPUYECKOr0, KPACBEAUYECKOrO0  COAEpKAHUS
XUMHUYECKOT0 00pa30BaHusl, 3HAKOMCTBO C U3HbIO BBIJIAIOIINXCS OTEYECTBEHHBIX
YUYEHBIX-XUMUKOB, SIBUBIIMX MPUMEPHI TPAXKIAHCKOTO CIIYKEHUS, HCIOJHEHUS
NaTPUOTUYECKOTO J0JTa, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TEPONUECKOMY
MPOLILJIOMY U HacToseMmy Hamero OtedectBa, (OPMUPOBAHUIO MPEICTABICHUHN O
pa3BUTUM HAyKU XUMHUU U XUMHUYECKHX MPOU3BOACTB B Poccum, 00 ux ponu u
3HAYEHUH B KU3HH OOIIECTBA U rOCY1apCTBA.

4.BociuTaHne SKOJOTUYECKON KYJIBTYPBI, KYJIbTYPbl 3I0POBOTO M 0€30MacHOrO
o0Opa3za KU3HH.

HckmounTensHyl0 BaXXKHOCTh NMPUOOPETAET 3TO HANpaBlIE€HUE ISl CTaHOBJICHUSA
LEHHOCTHBIX OTHOIIEHUW y4YalllUXCA K MPUPOJIE, JHOJAM, CBOEMY 3JI0POBBIO; IS
(OopMHUpOBaHUSL 3KOJOTMYECKOI'0 MBIIIJIEHUS U 3KOJOTMYECKOW IPaMOTHOCTH B
pa3HbIX cdepax ACSITENbHOCTH; JUIsl TMOHMMAaHUS B3aWUMHOW CBS3U 3/I0POBBA,
DKOJIOTHYECKOTO KAadecTBa OKPYXKAIOWIEW CpeAbl U DSKOJOTMYECKOM KYIbTYpbI
YEJI0BEKA.

5.BocniuTaHue 1IEHHOCTHOTO OTHOIIEHMSI K MPEKpacHOMY, (hOpPMUPOBAHHE OCHOB
3CTETUYECKOUN KYIbTYPHI.

[TornmMaHue MPEeKpacHOTO KaK YEI0BEUECKOU IIEHHOCTH, BOCIIPUATHE HCKYCCTBA KaK
0c000i1 (hopMbI TO3HAHUS U TPEOOPA30BAHMS MUPA BO3HUKAIOT YEPE3 ICTETUUECKOE
BOCTIPUSITHE TIPEMETOB M SBIICHUU OKPYKAIOIIETO MHpA, B MPOIECCE Pa3BUTHS
CIIOCOOHOCTEH MOAPOCTKOB BUIETH U IICHUTH MPEKPACHOE B IPUPOJIE, OBITY, TPYIIE,
HayKe ¥ TBOPUYECTBE JIOJciH. BaXHBIM acTIeKTOM BOCIIMTATEIBHON NEATEIHHOCTH
YUUTENSl SIBIISICTCS aKIICHTUPOBAHHWE OCTETUYCCKUX TIPOSBICHUNA B yuéOe u
BHEYPOYHOM >KU3HH MIKOJHLHUKOB.

6.1IporneccyanbHO-IEITETLHOCTHOE HANPABJIEHHUE.

[Ipenmonaraer co3ganue yciaoBUiM (BOCIMTHIBAIOLICH CpEIbl) IS peaau3aluu
YYAIIUMUCSA CBOMX [O3HABATENIbHBIX, MHUPOBO33PEHUYECKUX, HPABCTBEHHBIX,
ACTETUYECKUX, KOMMYHHUKATHBHBIX, TBOpYECKMX moTpeOHocTel. B mpomecce
OCYILIECTBJICHUSI PA3HOOOPA3HBIX BHUOB JCITEIBHOCTH, YyYalldecs MOJy4aroT
BO3MOKHOCTh YCBAUBAaTh Pa3HbIE COLUAIIBHBIE POJIH, MPOUCXOJUT 3apPOKICHUE UX



JIETIOBOM KYJIBTYPBI, MPOSBISIIOTCS JIMAEPCKUE KauecTBa, (HOPMUPYETCS OIMBIT
COTPYIIHMYECTBA CO CBEPCTHHUKAMU W B3POCIBIMU. B cuTyamusx, TpeOyromux
JUYHOTO BBHIOOpPA M JEJIOBOM AKTUBHOCTH, IPOUCXOJIUT OCBOCHHE YMEHUU
CaMOCTOSITEIbHO TPUHUMATh PEIIEHUS W HECTH 32 HHUX OTBETCTBEHHOCTb,
OpPraHU30BbIBATh W TMPOCKTHPOBATH COOCTBEHHYIO MESITEIbHOCTh, OCYIIECTBISThH
CaMOYTIpaBJIECHUE.



COJAEP XAHME OBYUYEHUA
10 KJIACC

OPI'AHNYECKASA XUMUA

Teopernyeckune 0CHOBBI OPraHMYECKON XMMMH.

[IpenmMer 1 3HaUE€HNE OPraHUYECKON XUMUH, IPEACTABIEHUE O MHOI000pa3uu
OPTaHUYECKUX COCTUHECHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YXKIEHHOE
COCTOsiHUA. BaseHTHbIE BO3MOXKHOCTM aToMa yriepoga. XUMHYecKas CBs3b B
OpPraHUYECKUX COeMHEHUsAX. TUMbl THOpUaN3aliuy AaTOMHBIX OpOUTaNIel yrieposa.
MexaHu3Mbl  00pa30BaHHsS KOBAJIEHTHOM CBsI3M (OOMEHHBI W JOHOPHO-
aKLENTOpHbIA). TUIBl NEpeKpbIBAHUS aTOMHBIX OpOWTaNei, ©- W T-CBS3U.
OpunapHasi, BOMHas U TpolHas cBsi3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKYJax
oprannyeckux BemniecTB. IloHsTHe 0 CBOOOAHOM pajukane, HykJIeopuie Hu
ANEeKTpoduIe.

Teopust crTpoeHuss oOpraHudeckux coeauHeHni A.M. byrnepoBa u
COBPEMEHHBIE IIPEJICTABICHUS O CTPYKTYpPE MOJIEKYJl. 3HAYEHUE TEOPUU CTPOCHHUS
OpPraHUYEeCKUX CcoelMHEHUH. MonekyaspHble M CTPYKTypHble  (OPMYIIBI.
CtpykTypHble (OpMYyNbl pa3aUYHBIX BHUIOB: pa3BEPHYTas, COKpalIEHHas,
ckenetHass. M3omepus. Buabl u3zomepun: CTpyKTypHas, HpOCTPAHCTBEHHAS.
DnexkTpoHHbIE Y3PHEKTH B MOJIEKYJIaX OPraHMYECKUX COCTMHEHUN (MHIYKTUBHBIA U
Me30MEepHBIN P PEeKThI).

[IpencraBienne o KiacCU(pHUKALMU OpraHuveckux BemecTB. [lonatue o
dyHkuroHanbHoOU rpymnmne. ['omomnorus. 'omonornyeckue psanpl. CucreMaruyeckast
HOMeHKIatypa oprannueckux coeauHeHuid (IUPAC) u TpuBHManbHbIE Ha3BaHUs
OTJIENBbHBIX ITPEICTABUTEIICH.

OcoOeHHocTy U KiaccU(PHKAIUS OpPTaHUYECKUX peakuuid. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMU B OPTaHUYECKON XUMUH.

OKCIEpUMEHTAIBHBIE METObl M3YYEHMsI BEIIECTB M HUX IPEBpallCHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMHi OPraHUYECKUX BEIIECTB U MaTEPHAIAMH HA UX OCHOBE,
OMBITHI 10 MPEBPALIEHUIO OPraHWYECKUX BEIIECTB MPU HArpeBaHUM (ILIaBJICHHE,
0o0yrnvBaHUE M TOPEHHUE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYJ OpPraHWYECKUX
BELIECTB.

YriaeBoaopoasbl.

Aunkanel. 'oMonorudyeckuil psiji ankaHoB, oOuias GpopmMyina, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYI aJKaHOB, SP°-
ruOpuau3alys aTOMHBIX opOuTanel yriaepoja, o-CBsa3b. Dusmyeckne CBONCTBA
AJIKAHOB.



XUMHUYECKHE CBOMCTBA aJIKAHOB: PEAKUMUM 3aMELICHUS, HW30MEPU3ALINH,
JEruAPUPOBAHUS, ITUKIM3AlMK, TUPOJIN3a, KpeKuHra, ropenus. [Ipeacrasnenue o
MEXaHU3ME PEaKINil paIMKaJIbHOI'O 3aMEILICHMUS.

Haxoxnenue B npupope. CriocoObl MONTyYEeHUs] U TPUMEHEHHUE AJIKAHOB.

Huxnoankanel. O0mas ¢popmyna, HOMEHKIAaTypa U uzoMepus. OCoOOEHHOCTH
CTPOEHUS U XMMHUYECKUX CBOMCTB MAJIBIX (IIMKJIOMPONAH, [UKI00yTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKCcaH ) IuKI0aakaHoB. CriocoObI MOTyUYeHHS U IPUMEHECHHE
LUKJIOAJIKAHOB.

Ankenbl. ['omosiorudeckuil psii ajakeHoB, ooOmias (opmylia, HOMEHKJIATypa.
DIEKTPOHHOE ¥ NPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI AJIKEHOB, SP>-THOpUIM3aLus
aTOMHBIX OpOuTaneil yriaepona, 6- u m-cBsi3u. CTPYKTypHass U reomMeTpuyeckas
(umc-TpaHc-) uzomepus. OU3nyecKkre CBOKWCTBA AJIKEHOB. XMMUYECKHUE CBOWMCTBA:
peakiuyu TPUCOCAUHEHUS, 3aMEIICHHUs] B O-TIOJIO)KEHHE TPU JIBOMHOU CBSI3H,
nosuMepu3annu u okucienus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOWHYIO CBs3b. CIIOCOOBI MOTYyYEHUS M IPUMEHEHHE alTKEHOB.

Ankanuensl. Knaccudukarus aakaaueHoB (CONpsOKEHHBIC, N30JIUPOBAHHBIC,
Kymynuposanuwie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOMCTB
CONPSIKEHHBIX JUEHOB, 1,2- u 1,4-npucoenunenue. [lonnmepuzanus conpsokEHHBIX
nueHoB. CrocoOBI MOYYeHUs U TPUMEHEHUE AJIKANCHOB.

Ankunbl. ['oMonoruueckuii psii ankuHOB, 0011ast GopMmysia, HOMEHKIATypa U
u30MepHsi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJl aJIKHUHOB, SP-
rudpuau3anus aTOMHBIX opOuTaneit yriepoaa. Ousnyeckrue CBOWCTBA AJIKHUHOB.
XUMHUYECKHE CBOMCTBA: PEAKIIUU TPUCOEANHEHNUS, TUMEPU3ALIMU U TPUMEPHU3AIUH,
OKuciieHHs. KUCIIOTHBIE CBOMCTBA AJIKWHOB, UMEIOLIMX KOHILIEBYIO TPOMHYIO CBA3b.
KauecTBeHHbBIEC peakiiuu Ha TPOUHYIO CBsI3b. CIIOCOOBI MOJNYYEHHUS U MPUMEHEHUE
AJKUHOB.

ApomaThyecKue YrieBoJopobl (apeHsl). ['oMonoruueckuil psii apeHoB,
oOuast popmyna, HOMEHKIATypa U U30MEPHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHue MoJeKynbl Oenzona. dusmueckue cBoilcTBa apeHOB. XHMHUYECKHE
CBOMCTBa O€H301a ¥ €r0 TOMOJIOTOB: PEAKIIUU 3aMEIICHHS B O€H30JIbHOM KOJIBIIE U
YTJIEBOJIOPOJTHOM pAJIMKaJe, PEAKIMU MPUCOCIUHEHUS, OKHUCIEHUE TOMOJIOTOB
Oenzona. IlpencraBieHue 00 OPUSHTUPYIOIIEM JICUCTBUU 3aMECTHUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpe aJKWIbHBIX pPAJUKAIOB, KapOOKCUIbHOM,
TUAPOKCUIIBHOM, aMHUHO- W HUTPOTPYIIHBI, aTOMOB rajoreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB cTupoda. [lonumepuszanus crupona. CrnocoObl MOMyYeHUs: U
OpUMEHEHUE apOMaTUYECKUX YTIEBOJIOPOIOB.

[Tpuponnslii ra3. [lomytHeie HedTaHBIE Ta3bl. HedTh U €€ mpoucxoxaeHue.
Kamennslit yroinp u mpoaykThl ero nepepadorku. Crocobsl nepepadboTku HedTH:



MEPEroHKa, KPEKUHT (TEPMHUYECKUM, KaTaAIUTHUYECKU), pUPOPMHUHT, MUPOJIU3.
[IponykTel nepepaboTku HEDTH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHbIMU KJIACCAMU YTII€BOJOPOIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOOB. Peakuuu
3aMelIeHUs TajJoreHa Ha TUJIPOKCOTPYIIY, HUTPOrPYMMNy, IUAHOTPYIIILY,
amuHoOrpymnmy. JlelicTBue Ha TajJOreHIPOU3BOAHBIE BOJHOIO W CHUPTOBOTO
pactBopa mi€noyu. B3auMopeicTBHE NUrajJoreHalKaHOB C MarHMEM M LIUHKOM.
[TonsiThe 0 METAJIJIOOPTaHUYECKUX COCIMHEHUSX. Hcnons3oBanne
rajOreHIPOU3BOIHBIX YIJIEBOJOPOJIOB B OBITY, TEXHHKE W TMpPU CHUHTE3E
OpraHUYECKUX BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHsS] BEIIECTB M HX NPEBpaALICHUN:
u3y4yeHrue (PU3NUYECKUX CBOWCTB YIi€BOJOPOJOB (PACTBOPUMOCTD), KAYECTBEHHBIX
peakiuii yrieBoJAOpOAOB Pa3IMUHBIX KJIacCoB (oOeciBeurBaHUE OpPOMHON WU
MOJHOW BOJIbI, PAacTBOpA IEpMaHraHaTa KaJjihs, B3aUMOICHCTBUE AalETUJIIEHA C
aMMUA4YHBIM pacTBOpoM oOkcuzaa cepedpa(l)), kadecTBeHHOE OOHapy)KEHHE
yTIJIEPOJIa ¥ BOAOPO/1a B OPraHUYECKUX BEUIECTBAX, OJYUYCHHUE STUIICHA U U3YUEHUE
€ro CBOMCTB, O3HaKomiieHHEe ¢ koyuiekiusiMu «Hedts» u «Yromwy, ¢ obpasiamu
IJ1aCTMAacc, KaydyyKOB M PpE3UHBI, MOJEIMPOBAHHUE MOJEKYJ YTIJIE€BOAOPOJAOB U
rajoreHIPOU3BOAHBIX YIIE€BOIOPOIOB.

Kucaopoacoaep:xamue opraHu4ecKue cOeAUHEHHS.

[Ipenensubie omgHOaTOMHBIE CcnUpThl. CTpoeHHE MOJEKysl (Ha MpuUMepe
MeTaHoJla M JTaHona). ['omonorumueckuit psan, oOmas dopMyna, H30MepHs,
HOMEHKJIaTypa W kinaccudukanus. Dusudyeckne CBOWCTBA  MPEISTHHBIX
OJIHOATOMHBIX CHHUPTOB. BOAOpOJHBIE CBA3M MEXKIYy MOJIEKyJIaMHU CIHUPTOB.
XUMUYECKHE CBOWMCTBA: pEAKIMU 3aMEUICHMs, JACTHApATAldd, OKHUCIIEHUS,
B3aUMOJCHCTBUE C  OpPraHUYECKUMU U  HEOPraHWYECKUMH  KHUCIOTaMHU.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CUPTHI. [[eliCTBHE 3TaHOJIa U METAaHOJIA
Ha opraHu3Mm uesnoBeka. CrnocoObl MONYy4YEHUsT M TNPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

IIpocTeie 3dupbl, HOMEHKIaTypa U n3oMepus. OCOOEHHOCTH (PUBHYECKUX H
XMMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — JSTUJICHIVIMKONL U TIULEpUH. Duznueckue U
XUMUYECKUE CBOMCTBA: PEAKLIUH 3aMELICHHUS, B3aUMOJIEUCTBUE C OPTaHUYECKUMU U
HEOPraHMYE€CKUMH KHUCIIOTaMHU, KAUECTBEHHAs PEaKIMsi HA MHOIOATOMHbBIE CITUPTHI.
[IpencraBnenne o MexaHU3ME peakiuii HyKJIeo(GUILHOTO 3aMeneHus. JlelicTBre Ha
opranusM uenoBeka. CriocoObl MOTyYeHHUs U IPUMEHEHHUE MHOTOaTOMHBIX CITUPTOB.

@®eHon. CTpoeHHE MOJIEKYJbl, B3aMMHOE BJIUSHUE THUIPOKCOTPYNIbl H
o6enzonbHOro sAnpa. duzmueckue cpoiicTBa ¢deHona. OCOOCHHOCTH XUMHUYECKUX



cBOMCTB (eHona. KauecTBeHHble peakuuu Ha QeHod. TokcHYHOCTH (eHona.
CnocoObl nonydenust v npuMenenue penona. denonpopmanpaeruinas cMoia.

KapOonunbHble COeTMHEHHS — aJIbJIETUIBI U KETOHBI. JJIEKTPOHHOE CTPOCHHUE
KapOOHWJILHOUM TPYMIBL. ['OMOJIOTHUYECKHE PSIIBI albIACTUIOB U KETOHOB, OOIIast
dbopmyna, uzoMepus U HOMeHKIatypa. DuU3nMyecKre CBOWCTBA allbJCTUIIOB U
KETOHOB. XMUYECKHE CBOMCTBA aJIbJIETUJIOB U KETOHOB: PEAKIIMU PUCOCTUHEHUSI.
OkwuclieHne anbpJeru/ioB, KadyeCTBEHHBbIE peakiuu Ha anmpiaerunbl. CrocoObl
MOJIYYEHHUS U MPUMEHEHHUE alibJIETUIOB U KETOHOB.

OIHOOCHOBHBIE TpeeNbHbIE KApOOHOBBIE KUCIOThl. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KUCIOT. 30Mepusi 1 HOMeHKIaTypa. Pu3nyeckue cBocTBa
OJTHOOCHOBHBIX TMpPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXITY
MOJIEKYJIaMU KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTRBA,
peakuus HTepuPUKaLUU, PEAKIUUd C YYaCTHUEM YIJIEBOAOPOAHOrO paaHKaia.
OcoOEHHOCTH CBOHCTB MYpaBbUHOM KUCHOTHL. [loHSATHE O NPOU3BOIHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3dupax. MHorooopasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOICTB HENMPEAETbHBIX M apOMaTHUYECKUX KapOOHOBBIX KHCIOT,
JTUKapOOHOBBIX KHCJIOT, TUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpeacTaBurenu BBICIIMX
KapOOHOBBIX KHCIIOT: CT€apUHOBAas, MaJIbMUTHHOBAsS, OJEUHOBAS, .JUHOJEBAS,
JUHONEeH06as KUCIOThI. CrocoObI OTyUYeHUs U MPUMEHEHHE KapOOHOBBIX KUCIIOT.

Cnoxunble 3¢upsl. ['omonoruueckuil psna, oOwmas (opmysna, HU3OMEPHUS H
HOMeHKIaTypa. dusnueckue U XUMHUYECKHME CBOWMCTBA: THUAPOIU3 B KUCIOW U
LIEJIOYHOU Cpee.

Kupswi. Ctpoenne, Hpu3nUecKre U XUMHUYECKUE CBOMCTBA KUPOB: TUAPOIHU3 B
KHUCION U 1esouHoi cpene. OCOOEHHOCTH CBOWCTB YKUPOB, COJEPKAIINX OCTATKU
HeTpeAeIbHBIX JXUPHBIX KUCIOT. JKuphl B ipupo/e.

Mp114 KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOIOIIIEE JICHCTBHE.

O6mras xapakTepucTuka yriaeBoaoB. Kinaccudukarus yrieBonioB (MOHO-, AH-
U Toyicaxapujibl). MoHocaxapujbl: TJI0K03a, (PpykTo3a, TrajiakTto3a, pudo3a,
ne3okcupu6o3a. dusnveckue cBOICTBA W HaxoxaeHue B npupoge. dorocunres.
XUMHYECKHUE CBOMCTBA IITIOKO3bI: PEAKIIMU C YHACTUEM CIIMPTOBBIX U aJIbJIETUIHOU
IpYI, CIHUPTOBOE M MOJOYHOKHUCIOE OpokeHue. IIpumeHeHue TIIIOKO3bI, €€
3HAQYECHHUE B KU3ZHEACATEIBHOCTH OpraHu3Ma. J(ucaxapuapl: caxaposa, MajabT03a U
nakTo3a. BoccTtaHaBiMBarolne U HEBOCCTAHABIMBAOLIME Aucaxapuasl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupojie u npumeHenue. [lonucaxapuabl: kpaxmai,
[JIMKOT€H W 1Leiunono3a. CTpoeHue MaKpOMOJIEKYJl Kpaxmaia, TIJIMKOIeHa U
HEeUT0I03bl.  PU3MUYECKUME CBOWMCTBA Kpaxmana M LEJUI0I03bl. XHUMHYECKHUE
CBOWCTBA Kpaxmaja: TMAPOJU3, KAYeCTBEHHAas peakius ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA 1LIEJUTIOJIO3bI: TUAPOIM3, MOIydeHHe 3PupoB Hemnonao3bl. [loHsTue o6
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN IIENK).



OKCIEPUMEHTAIbHBIE METOJbl H3YUCHHS BEIIECTB U MX IPEBpallcHUM:
PacTBOPUMOCTD Pa3IUYHBIX CIIUPTOB B BOJIE, B3aUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHUCJICHHE STUJIOBOTO CIHMPTA B AlbJETH] HAa PACKATIEHHON MEIHOM IMPOBOJIOKE,
OKHCIIEHUE ATUJIOBOTO CHOUPTA JUXPOMATOM Kayivsi (BO3MOKHO HCIIOIb30BaHUE
BUJIEOMATEPUATIOB), KAYECTBEHHBIC PEAKIMM Ha albAETUIbl (C THUIPOKCHUIOM
nuammuHcepeopa(l) u runpoxcuom meau(ll)), peakius riumepuHa ¢ THAPOKCHIOM
meau(ll), xumuueckue cBOWCTBAa pacTBOpa YKCYCHOW KHCJIOTBI, B3aHMMOJIEUCTBUE
pactBopa roko3sl ¢ ruapokcuaom meau(ll), B3aumoneiicTBue kpaxmana ¢ HOAOM,
pelieHrne HAKCIEepUMEHTaNbHBIX 3a7ad 1o Temam «Crnuptel U (PEHOIBI»,
«KapOonoBsie kucinoThl. ClI0xKHbIE dPUPBI».

A30Tco/iep:Kalue OpraHnyecKkue coenHeHmsl.

AMMHBI — OpraHUYECKHUE MPOU3BOJIHbIE aMMHaka. Kiaccudukaius aMUHOB:
anupaTUyecKue W apOMATHUYECKHUE; TEPBUYHBIC, BTOPUYHBIE UM TPETUYHBIEC.
Crtpoennie monekys, obuias (hopmysia, U30MEpHUsi, HOMEHKIATypa U (U3NYECKHE
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA alM(aTUUECKHNX aMHUHOB: OCHOBHBIE CBOMCTBA,
AJKWIMPOBAHKUE, B3aNMMOJECHUCTBUE MNEPBUYHBIX AMHUHOB C a30THUCTOM KHCIIOTOMW.
Comnu aJIKuIaMMOHUS.

AHWINH — IPEACTAaBUTENb AMUHOB apOMATHYECKOr0 psia. CTpoeHne aHUINHA.
B3aumMHOe BimsHHE Tpynm aroMOB B Mojekysne aHwinHa. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB aHwinHA. KauecTBeHHBbIE peakiuu Ha aHwinH. CrocoObl
MOJIyYeHUsT W TpUMEHeHue anudaTtuyeckux amMuHOB. [lonydeHue aHuiIMHA U3
HUTPOOEH30IA.

AmuHokucnoTel. Homenknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENHN Ol
AMUHOKUCJIOT: TJWIUH, ajdaHuH. @DOuU3NYecKue CBOWCTBA aMUHOKHCIIOT.
XWUMHUYECKHE CBOWCTBA AaMHHOKHUCIOT Kak aM(OTEpHBIX  OpPraHUYECKHUX
COC/IMHEHU, peaKIs TMOJUKOHICHCAIMM, O0pa3oBaHUE TMENTUIHON CBS3H.
buonorunueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUIPOJIA3 TENTUIOB.

benku kak npupoansie monumepsl. [lepBuuHasi, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKHE CBONCTBA OEIKOB: THIPOJIM3, JICHATypaIus,
KaueCTBEHHBIE PEaKIUU Ha OCTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHsS] BEHIECTB M HX NPEBpalCHUN:
pacTtBopeHue O€NKOB B BOJIE, JeHATypalusi OEJIKOB MpU HArpeBaHUU, IBETHHIC
peakuuu Ha O€NKH, pelIeHWEe OKCIePUMEHTAJbHBIX 3a7ad4 [0 TeMaM
«A30TCcoAepKallNe OPraHUYECKUE COeTUHEHUs» U «Pacnio3HaBaHUE OPraHUYECKUX
COCITMHEHUI.

BrbicokoMoJieKyJIIpHbIE COeTMHEHUS.

OCHOBHBIE MOHATHUS XMMHUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTENECHb MOJIUMEPU3ALNU, CPEAHSISI MOJIEKYIsIpHAas



macca. OCHOBHBIE METO/ABl CHUHTE3a BBICOKOMOJEKYJISPHBIX COECIMHEHHA —
NOJIMMEPU3ALIMS U TIOJTMKOHICHCAIHS.

[TonmumepHble Mmatepuansl. [lmactMaccbl  (IMMONMMATHIIECH, MOJWIIPOIIMIIEH,
HNOJUBUHWIXJIOPHU, TOJIMCTUPOJ, TOJUMETUIMETAaKpUiIaT, MOJUKapOOHATHI,
nonudTWIeHTepedTanar). Y Tuin3anus 1 nepepadoTKa MmiIacTHKa.

DacTOMeEpHI: HaTypaIbHbINA Kay4yK, CUHTETUYECKUE Kay4qyKH
(OyTamMeHOBBIN, XJIOPONPEHOBBIN, U30MPEHOBBIN) U CHIIUKOHBI. Pe3nHa.

BonokHna: HaTypanbHble (XJIONOK, MIEPCTh, MIENK), HCKYCCTBEHHBIE (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETHYECKHUe (KalpoH U JaBCaH).

ITonmmepsl CIIELIUAJIbHOT O Ha3HA4YCHUs (Tedion, KEBJIap,
AJIEKTPONPOBOAIINE MTOJIUMEPHI, OMOpa3IaraeMble OJTUMEPHI).

DKCHEepUMEHTAIbHBIE METOAbl M3YYEHHs] BEIIECTB M HUX MPEBpaIlCHHI:
O3HaKOMJIEHHE C o0pa3liaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIAaCTMAcCC,
Kay4yKOB, PCIICHHE JKCIEPUMEHTAIbHBIX 3a7a4 1o Teme «Pacrno3HaBaHue
IUIACTMACC U BOJIOKOH.

Pacuérnble 3anaun.

Haxoxnenue MojekynsipHOM (OpMyJibl OPraHUYECKOr0 COEIMHEHHUS I10
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIUX B €T0 COCTAB, HAXOKIECHUE MOJIEKYJIIPHON
(opMyJITbI OPraHNYECKOro COeAUHEH M 0 Macce (00bEMY) MPOTYKTOB CTOPAHHUS, 110
KOJIMYECTBY BelleCTBAa (Macce, 00bEMY) MPONYKTOB PEAKLMH HW/WIH HCXOAHBIX
BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOU (POpMYIIbI OpPraHMYECKOro BEIECTBa Ha
OCHOBE €r0 XMMHUYECKUX CBOWCTB WJIM CIIOCOOOB IOJY4YEHUS, ONPEAECICHUE 0N
BBIXOZla MPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3ZMOKHOTO.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MeXnupeaMeTHbIX CBSI3€H IPU U3YYEHUU OPTaHUYECKONW XUMUU B
10 kyacce OCYUIIECTBIIIETCS YEpE3 MHCIIOJIb30BaHHME KaK OOIIMX €CTECTBEHHO-
Hay4YHbIX TIOHATHI, TaK M IOHATUN, HNPUHATBIX B OTACIBHBIX IpeIMeTax
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO6mre ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBIEHUE, HAYYHBINH (DaKT, TUIOTE3a,
TEOpHs, 3aKOH, aHajlu3, CHHTE3, KIacCUpuKauus, HAOIIOACHHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEJIb, MOJIETUPOBAHHUE.

®uzrka: Marepusi, aroM, OJJEKTPOH, MPOTOH, HEWTPOH, MOJEKYyJa,
SHEPreTUYECKUN YPOBEHb, BELIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHUE
BEIIECTBA, (DU3MUECKUE BEJIUYMHBI, €IUHUIBI HW3MEPEHUs, CKOPOCTb, SHEPrus,
Mmacca.

buonorusi: kierka, opraHusM, JKOcuUcTeMa, Ouocdepa, MeTadoIu3M,
HaCJIEZICTBEHHOCTh, aBTOTPO(MHBIM M reTepoTpopHBIH TUI NHUTaHUS, OpPOKEHUE,
¢dorocuHTE3, IbIXaHUE, OENKH, YIJIEBOAbI, JKUPBI, HYKJIEUHOBBIE KHCIOTHI,
(epMEeHTHI.



I'eorpa¢usi: none3Hple HCKOMIAEMBIE, TOILIUBO.
TexHonorusi: MNUILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAILHOIO MHUTaHMUS,
MOIOILIME CPEJCTBA, MaTEpHaJIbl U3 UICKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKAS XUMUSA

Teoperuyeckne 0CHOBbI XUMMUH.

AtoM. CocTaB aTOMHBIX sep. XUMHUECKUW 3nemMeHT. M3oronsl. CTpoeHue
AJIEKTPOHHBIX O0OJOYEK aTOMOB, KBAHTOBBIE YMCIIA. DHEPreTUYECKUE YPOBHU U
nolypoBHH. ATOMHbIE opOuTanu. Knaccudukanus XuMHUYeCKUX 31E€MEHTOB (S-, pP-,
d-, f-smementsl). PacmpeneneHue 3JIEKTPOHOB IO aTOMHBIM — OpPOMTAJISIM.
DneKTpOHHbIE KOH(UTYypaIli aTOMOB 3JIEMEHTOB MEPBOTO—4E€TBEPTOTrO MEPHOIOB
B OCHOBHOM W BO30YXIEHHOM COCTOSIHUH, SJIEKTPOHHBIC KOH(HUTYypaIiyi MOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

[Tepnognueckuii 3akoH u [lepuoguyeckas cucremMa XHUMHYECKHUX DJIEMEHTOB
.. MenneneeBa. CBsA3b nepuognyeckoro 3akoHa u llepuoguueckoil CUCTEMBI
XUMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpPUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XMMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MIPOCTBIX U CJIOKHBIX BEIECTB O IPYIIIAM U IEpUOJaM. 3HAYEHHUE IEPUOTUUECKOTO
3akoHa /[[.1. Menneneena.

XuMu4eckass CBsi3b. BuUIbl XMMHYECKOW CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuimdyeckas. MexaHu3mbl 00pa3oBaHUSI KOBAJIEHTHON CBSI3M: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTHs U JIMHA CBS3U. [10pHOCT, HAPABIEHHOCTD U
HACBIIIAEMOCTh KOBAJECHTHOW cBsA3U. KparHeie cBs3u. BopoponHas CBA3b.
MexXMOoNeKyasIpHbIE B3aUMOJICUCTBHS.

BaneHTHOCT, M BaJ€HTHBIE BO3MOKHOCTHM aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUECKUM CTPOEHUEM (Ha MpUMEpPE COCTUHEHHM
3JIEMEHTOB BTOPOT'O MEPUOAA).

[Ipencrapienne 0 KOMIUIEKCHBIX COEUHEHUSAX. COCTaB KOMIUJIEKCHOT'O MOHA:
KOMIUIEKCOOOpa3oBaTenb, JHUraH[bl. 3HAYeHUE KOMIUIEKCHBIX COEIUHEHUH.
[ToHsATHE O KOOPAMHALIMOHHON XUMHH.

BemecrBa  MONEKYTApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. Wb
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[Tonsatne o nucnepcHbIx cucremax. Mctunueie pactBopsl. [IpencraBienue o
KOJUTOMAHBIX pacTBopax. CrnocoObl BBIPAXKEHUS KOHIIEHTPAIMM PaCTBOPOB:
MaccoBas J0JI BEIIECTBA B PACTBOPE, MOJISIpHAsA KOHIEHTpauus. HaceileHHbie u
HEHACBIIIEHHBIEC PACTBOPbI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukanus 1 HOMEHKIaTypa HEOpPraHUYECKUX BEIECTB. TpUBHUANIbHBIE
HA3BaHUA OTJEIbHBIX NPEICTABUTENIEH HEOPTAHUUECKHUX BEIIECTB.



Knaccudukanys XuMU4eCKUX peakiuii B HEOPraHUYECKOM W OpraHuYecKou
XUMHUU. 3aKOH COXPAHEHHMS MAacCChl BEIIECTB; 3aKOH COXPAaHEHUS W MpEBpalllcHUs
SHEPIuM IMPH XUMHUYECKUX peakiusix. TernoBbie 3p(OEKTh XUMUYECKUX PEaKIU.
TepmoxuMUYECKHEe YPAaBHEHUSI.

CkopocTh XUMUYECKON peakIuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (DaKTOPOB.
['omorenHbIe U reTeporeHHbie peakiuu. Katanus u kaTaau3aTophl.

OG6paTuMble 1 HeOOpaTUMBbIE PEaKIMKH. XUMHYECKOe paBHOBecre. KoHcTaHTa
XUMUYECKOro paBHOBecusl. DaKTOpbI, BIUSIONIME HA MOJOXKEHUE XUMUUYECKOTO
paBHOBECHS: TeMIIepaTypa, JaBJIe€HUE U KOHIICHTPAI[MU BEIIECTB, YYaCTBYIOIIHNX B
peakuuu. [Tpunnun Jle [larenbe.

OnekTponuTuyeckas auccoruanus. CuiabHble M CJa0ble IJIEKTPOIUTHI.
Crenenp auccouuanuu. Cpena BOJHBIX PACTBOPOB: KUCIOTHAs, HEUTpasibHas,
mieniouHas. Bogopoaueiii mokazatens (PH) pactBopa. I'maponus coneit. Peakiuu
HOHHOTO OOMEHa.

OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTerneHb  OKHUCJICHUS.
OkucnuTenb W BOCCTAHOBHUTENb. IIporecchl OKHCIEHHS M BOCCTAHOBJICHUS.
Baxnelmme OKUCIUTENM W BOCCTAHOBUTENU. MeToa 3JIEKTpOHHOro OasaHca.
DJIEKTPOJIU3 PACTBOPOB U PACINIABOB BEUIECTB.

OKCIEpUMEHTAIbHBIE METOJbl H3YyUYEHHS] BEHIECTB M HX NPEBpallCHUN:
paslioKeHUe TMEpPOKCHAa BOJOpOJa B TMPUCYTCTBUU KaTalu3aTopa, MOJENIU
KPUCTAINTMYECKUX PEIIETOK, MTPOBEJICHNE PEeaKIIMii HOHHOTO 0OMeHa, OTpeieicHUe
Cpeabl PacTBOPOB C TMOMOINBIO HHIUKATOPOB, M3YYECHHUE BIUSHUS Pa3TUIHBIX
(GakTOpOB HAa CKOPOCTh XHUMHUYECKON pEaKIMH W IIOJ0KCHHE XHMHYCCKOIO
paBHOBECHSI.

Heoprannueckasi xumusi.

[Tonoxenue HemeTaiwioB B [leprondyeckon cUCTeMe XUMUYECKUX JIEMEHTOB
J.N. MenaeneeBa 1 0OCOOCHHOCTH CTPOCHHSI UX aToMOB. Dusznueckue CBOMCTBA
HEMETAJJIOB. AJIJIOTPONHUS HEMETAJJIOB (Ha mpuUMepe KUciiopoaa, cepol, pochopa u
yTiiepoaa).

Bomopon. ITlomydyenue, ¢pusndeckne M XUMHYECKHE CBOWCTBA: PEAKIUU C
MeTaJlJIaMU ¥ HEMETaJlIaM1, BOCCTaHOBUTEIbHBIE CBOMCTBA. ['uapuabl. TormimBHbIE
3JIEMEHTHI.

lNanorensl. Haxoxnenue B mpupoje, crnocoObl mojaydeHus, GU3nYecKue u
XAMHUYECKHE CBOMCTBA. ['aloreHoBOMOpO/ibl. BaxkHEWIIME KHUCIOPOACOAEPKAIINE
COEIMHEHUs rajoreHoB. JIabopaTopHble W MPOMBIIUICHHBIE CIIOCOOBI MOTYy4YEeHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U X COEAUHEHUM.

Kucnopona, o3on. JlaGopaTopHble W MPOMBIIUICHHBIE CIOCOOBI TOTYYEHUS
Kkuciaopoja. Ou3n4yeckue M XMMHYECKHE CBOMCTBA M NMPHUMEHEHHME KHCIOpoja U
030Ha. OKCUABI ¥ IEPOKCUIBI.



Cepa. HaxoxneHnue B Tpupojie, CHOCOOBI TONYy4YEHUs, (PUINUECKUE U
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepbi(VI). CepHucras u cepHas KUCJIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB CEpHOM
KHUCIIOTHI. [IpuMeHeHne cepbl U €€ COeAUHEHHUI.

A3zor. HaxoxneHue B mpupoae, cHnocoObl MOMydeHUs, (U3MUECKUEe U
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTasi U a30THAs
KHCIIOTHI ¥ UX cot. OCOOEHHOCTH CBOMCTB a30THOM KHCIOTHI. [IpumMeHeHue a3zora
U €ro COCIMHEHUN. A30THBIE y1O0OpEHUSI.

®docdop. Haxoxnaenue B mpupoje, CHocoObl MONY4YEHHUs, (PU3HUECKUE U
xumMuueckue cBorcTBa. Dochuasl u Gochun. Oxcunbl docdopa, dochopHas
kucnora u e€ comu. [lpumenenue ¢ocdopa u ero coeauHeHuii. docdopHbie
ya00peHus.

VYraepoa, HaxoXIeHHE B HpUpoOJE. AJUIOTPOIHbIE  MOJIU(DUKAIIIN.
duznyeckrue W XHUMHYECKHE CBOWMCTBAa MPOCTHIX BEIIECTB, OOpPa30BAHHBIX
yraepoaom. Okcup yriepoaa(ll), okcun yrinepopa(lV), yronpHast kucnora u eé
conmu. AKTHBUPOBAHHBIA yroyb, amcopOuus. Dymnepensl, rpadeH, yriepoaHbie
HaHOTPYOKu. I[IpuMeHeHrne MPOCThIX BEIIECTB, OOPA30BaHHBIX YIJIEPOJOM, U €ro
COEeIMHEHUH.

Kpemunii. Haxoxnenue B mpupome, CrocoObl TOMydeHHs, (PU3NUECKHE U
xumuueckue cporictBa. Oxcup kpemuus(1V), kpeMHUEBas KHUCIOTA, CUJIMKATHI.
[IpumeHeHue kpeMHus U ero coequHeHu. CTEKII0, €ro mojiydeHue, BUIbl CTEKIIA.

[Tonoxenue meramioB B [lepuonuyeckoi cucteMe XUMHUUYECKUX JIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O00O0J0YEeK aTroMoB MeTrauioB. OOmue
dbusznueckue cBoiicTBa MeTauioB. [IpuMeHeHue MeTauioB B OBITY M TEXHHUKE.
CnuiaBbl METAJIOB.

DNEKTPOXUMHUUYECKUN  psJl  HampsokeHuid  MertamioB.  OOmme  crocoOsbl

MOJTYYEHHUS METAJIJIOB: TUAPOMETAILTYPTHUs, MUPOMETAITYPIus,
anektpoMeramutyprus. Ilonarue o koppo3uu MeramioB. CrnocoObl 3allUTHI OT
KOPPO3UHU.

O6mras xapakrepuctuka metamioB |A-rpynmner [lepuonnueckold cuUCTEMBI
XUMUYECKUX 3J1eMeHTOB. HaTpuil u kanuii: nonydeHue, GU3NIECKUE U XUMUUECKUE
CBOWCTBA, NPUMEHEHUE MPOCTHIX BEIIECTB U UX COCAUHEHUI.

O6mias xapakrepuctuka meramioB |IA-rpynmer Ileproguyeckoit cuctemsl
XUMUYECKUX OJIEMEHTOB. Maruuii W KaJblMid: TONy4eHHe, (U3HUECKHE U
XMMHYECKUE CBOWMCTBA, NPUMEHEHUE IMPOCTHIX BEIIECTB M HMX COCIUHEHHUM.
XKécTkocTh BOIBI U CIIOCOOBI €€ YCTpaHEHUS.

ATIOMHUHUIN: TTONTy4eHHE, (PU3UUYECKHUE U XMMUYECKUE CBOWMCTBA, TPUMEHEHHE
IPOCTOTO BEIECTBA M €ro coeauHeHuil. AMdorepHbie CBOWCTBAa OKCHUIA U
TUIPOKCHIA ATIOMUHUS, TUAPOKCOKOMITIIEKCHI aTFOMUHUSL.



OO6mias  xapakTepucTHKa MeTauioB NoOouHblX noarpynn (b-rpymnm)
[Teproauyeckoi CUCTEMbI XUMHUYECKUX JIEMEHTOB.

duznyeckre U XMMUYECKHE CBOMCTBA XpoMma U ero coeauHeHuil. OKCUapl u
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). XpomaTel u nuxpomarsl, uX
OKHUCIUTENbHbIEC CBOMCTBA. [lonyueHne u npuMeHeHrne Xxpoma.

duznyeckre W XUMHUYECKHE CBOMCTBA MapraHiia M €ro COEIUHEHUH.
Baxmneiimue coenunenuss wmapranna(ll), wmapranna(lV), wmapranma(VIl) wu
mapranua(VIl). [lepmanranar kanusi, ero OKMCIUTEIbHBIE CBOMCTBA.

dusznuecKkue U XMMHUYECKHE CBOMCTBA jKelie3a U ero coequHeHuil. OKCUbI,
ruapokcuabl 1 conn xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHne xene3a u
€ro CIUIaBOB.

Du3nyYecKrne 1 XMMHYECKHE CBOMCTBA MeIU U €€ coeaquHeHui. [lonyuenue u
NPUMEHEHHUE MEU U €€ COSTMHEHUM.

[uuk: nomydeHue, (u3MUecKkue U XHUMHUYECKHE CBOHCTBAa. AMQOTEpHbIE
CBOMCTBA OKCHJIa U TUJIPOKCH/IA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpruMenenue
IIUHKA U €r0 COCTMHEHUI.

DKCIEpUMEHTAIbHBIE METOJIbl H3YUEHHS BEIIECTB W MX IPEBpallcHUM:
u3ydeHre oO0pa3lloB HEMETaJUIOB, TOpeHue cepwl, gocdopa, xene3a, MarHus B
KHCIIOpPOJie, HM3y4YeHue KoJuleKiuu «MeTamisl W CIUIaBbl», B3aMMOJICUCTBUE
IIEJTIOYHBIX U IIEI0YHO3EMEIbHBIX METAJIOB C BOJOM (BO3MOYKHO MCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), B3aUMOJICUCTBUE IIMHKA M Kelie3a C pacTBOpaMU KHUCIOT U
HIeJI04ei, KaYeCTBEHHBIE PEaKIIMi Ha HEOpraHUYEeCKHUe aHHOHBI, KATHOH BOJOpOa
U KaTUOHBI METAJUIOB, B3aUMOJAECHCTBUE TUIAPOKCUIOB aJIOMUHUS U LHUHKA C
pacTBOpaMM KHCJIOT U HIEIOYEH, PElICHUE IKCIEPUMEHTAIBHBIX 33/1ad M0 TeMaM
«l"anorens», «Cepa u €€ coequHeHus», «A30T U (Hochop U UX COECAUHEHUS»,
«MeTasibl TJIaBHBIX TOATPYIID», «MeTaibl TOOOYHBIX MOATPYIII.

XUMHUSA U KM3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yenoBedecTBa. [lonstue
0 HaY4YHBIX METO/IaX MO3HAHUS U METOJI0JIOTMU HAyYHOTr 0 ucciaeaoBanus. Hayuneie
MPUHIIMIBI OPTraHU3AIMH XUMUYECKOTO TPOU3BOICTBA. [IpOMBIIIIIEHHBIE CITOCOOBI
MOJIyYEHHUs BaXKHEUIIMX BEIIECTB (Ha MpUMeEpe MPOM3BOJICTBA aMMHAaKa, CEPHOMU
KHUCJIOTBI, ME€TaHoJa). [IpoMbliliieHHbIe CLIOCOOBI MOJIYYEHUsI METaJJIOB U CIUIABOB.
XHUMHUYECKOE 3arpsi3HEHUE OKPY>KAIOIICH Cpefibl U €ro nociuencTus. Poias xumun B
o0ecrieueHH PHEPTETUICCKON 0€30IMacHOCTH.

XuMHusi W 300pOBbE 4enoBeka. JlekapcTtBeHHble cpeactBa. [IpaBuna
HCITI0JIb30BaHUs JIEKAPCTBEHHBIX MpernapaToB. Pojib XUMUM B pa3BUTHUN MEIUIIMHBI.

XUMHUS TIUIU: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe A00aBKU. Ponb Xxumuu B
o0ecrieueHnH NHUILEeBOM 0€30MaCHOCTH.



Kocmernueckne u mnapgromepHbie cpeictBa. beitoBas xumus. [lpaBuna
0e30MacHOro UCIOJIb30BaHUS MpenapaToB ObITOBOM XMMHUU B TOBCEITHEBHOM JKU3HU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENbHBbIE MaTepuaibl (IEMEHT,
OCTOH).

XuMUs B CENbCKOM X03siicTBE. OpraHnuecKkrue U MUHEPaJIbHbIE YI00pEHMUS.

CoBpeMEHHbBIE KOHCTPYKLIMOHHBIE MaTepualibl, KPaCKH, CTEKJIO, KEpaMUKa.
Marepuansl aiis anekTpoHukd. HaHoTexHonoruu.

Pacuérnble 3anaun.

Pacuétpl: Macchl BeniecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WK 00bEMY OHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB, MACChHI
(00bEMa, KOIMYECTBa BELIECTBA) MPOIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEILIECTB UMEET
npUMecH, Macchl (00bEMA, KOJIMYECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIU OJHO
M3 BEIIECTB JAaHO B BHIE pPacTBOpa C ONPEAEIIEHHOW MACCOBOM JOJIEN
PacTBOPEHHOIO BEIIECTBA, MACCOBOW JIOJIM U MOJISIPHOM KOHUEHTPALIUH BEILIECTBA B
pacTBope, JOJU BBIXOAA MPOAYKTA PEAKLIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeamMeTHbIE CBA3U.

Peanuzanmst MeXNpeAMETHBIX  CBs3ed NOpU  M3ydyeHUH oOwmed u
HEOpraHM4ecKoi xuMuM B 11 Kilacce OCylIecTBIIETCS Yepe3 MCIOJIb30BAHHUE KAK
OOIIIUX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATHI, IPUHATHIX B OTACIbHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO IUKJIA.

OO6mire ecTeCTBEHHO-HAYYHbIE MMOHATHUS: SIBIEHUE, HAYYHBIN (DaKT, TUNOTE3a,
Teopus, 3aKOH, aHAJIU3, CUHTE3, Kiaccudukaius, MepuoJudHOCTb, HAOIIOIEHNUE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIEIb, MOJAEIUPOBAHNE.

®usuka: MaTepusi, MUKPOMHP, MAKPOMUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH,
VOH, U30TOTIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, SHEPIreTUYECKUI YPOBEHb, BEIECTBO,
Teno, 00BEM, arperaTHOE€ COCTOSTHUE BEIIECTBA, HUACANbHBIA Ta3, (U3UUECKUe
BEJIMYMHBI, €AMHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHsI, MacCCa.

buonorus: kierka, opranusm, 3Kkocucrema, onocgepa, Meradoiiu3M, Makpo- U
MUKPODJIEMEHTBI, OCNKHU, MKUPbI, YTIEBOAbl, HYKJIEUHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BELIECTB U IIOTOK YHEPTUU B HIKOCUCTEMAX.

['eorpadus: MuHepanbl, TOPHbIE MOPOJIbI, MOJE3HbIE UCKONAEMBIE, TOILJIMBO,
pPECYPCBL.

TexHomorusi: XMMHUYECKass MPOMBINUIEHHOCTh, METAJUIYPrus, CTPOUTEIbHBIE
MaTepHualbl, CEIbCKOX035MCTBEHHOE IPOU3BOACTBO, MHILEBAs IPOMBILIJIEHHOCTb,
(dapmarieBTUYECKasi ~ MPOMBIILIEHHOCTb, IIPOU3BOACTBO  KOCMETHUYECKHUX
penapaToB, IPOU3BOACTBO KOHCTPYKUMOHHBIX MAaTE€pUANIOB, JJIEKTPOHHAs
IIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHU A ITPOT'PAMMEI 11O ®U3UKE
HA VYPOBHE VIJIYBJIEHHOM VYPOBHE CPEAHEI'O OBIIEI'O
OBPA30OBAHIA

JIMUHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MpeaMera «XUMHS» Ha YPOBHE CPEAHETO
o01rero o0Opa3oBaHUs BBIACICHBI CJICAYIONIUME COCTABJISIONIME: OCO3HAHUE
OOyYalolMMHUC POCCUMCKOW TPaKJAaHCKOM HJEHTUYHOCTH, TOTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTA U CAMOOIIPEIEIIEHUIO; HAIMYNE MOTUBAIIUU K
OOYyYEeHHIO; TOTOBHOCTh UM CIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMA B OOIIECTBE TMpaBWIAMU U HOPMaMU TOBEJCHHUS; HaJIU4yue
IPABOCO3HAHMS, IKOJIOTMUECKOU KYJIBTYpPbI; CIIOCOOHOCTh CTABUTD LIEJIA U CTPOUTD
YKU3HEHHBIE TUIaHBI.

JInuHOCTHBIE pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMHS» OTPaKAIOT
c(hOpMUPOBAHHOCTH OIbITA [MO3HABATEILHOM M MPAKTUYECKOW NEeSTEIbHOCTH
00y4JaronMxcs B MpOIEcce pean3aiiui 00pa3oBaTeNbHOM e TeIbHOCTH.

JIn4HOCTHBIE pE3yJIbTaThbl OCBOEHUS MpeaMera «XUMHUS» OTPaxaroT
c(hOpMUPOBAHHOCTb OIbITA [MO3HABATEILHOW U TMPAKTUYECKOW esTEIbHOCTH
oOyyJarommxcsi B MpOIEecce pealn3ainud o0pa3oBaTeIbHON JEATETbHOCTH, B TOM
YHUCJIEC B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS .

OCO3HAHMS 00YJAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TPaB U 00sI3aHHOCTEH,
YBYKCHUSI K 3aKOHY U TIPABOMOPSIIKY;

NPEACTABICHNUA O COLUMAJIbHBIX HOpPMax W NpaBUWIaX MEKIUYHOCTHBIX
OTHOIICHHUHN B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM ICSTEIHHOCTHU MPU CO3JAHUU YUEOHBIX
MIPOEKTOB, PEIICHUH YU4EOHBIX U TTO3HABATENIHHBIX 3a/1a4, BHITOJHECHUU XUMHUUECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHWMATh W TPUHUMATh MOTHBBI, HaMEpPEHUS, JIOTUKY U
aAprYMEHTBI IPYTUX MPHU aHAIU3€ PA3IMYHbIX BUJIOB YUECOHOU NESITEIHHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LEHHOCTHOI'O OTHOLIECHHSI K HUCTOPUYECKOMY M HAy4YHOMY HAacCJIEAUIO
OTE€YECTBEHHON XMMUH;

YBaXXEHUSI K TIPOLIECCY TBOpPUECTBA B 00JIACTHM TEOPUM M MPAKTUYECKOTO
NPWIOKEHUS] XUMUM, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CTh pe3yibTaT
JUIMTENTbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  ADKCIIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPYy/1a YYEHBIX U MPAKTUKOB;



MHTEpECca U MO3HABATENIbHBIX MOTHBOB B MOJYYEHHUH U MOCJIETYIOLIEM aHAIINU3E
uH(GOpMAIIK O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPABCTBEHHOI'O CO3HAHUS, ’TUYECKOr0 MOBE/ICHNUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEAEHUE U MOCTYIKH CBOMX TOBApHILEH C
NO3MIUN HPABCTBEHHBIX U MPABOBBIX HOPM M C YUYETOM OCO3HAHUS MOCIEACTBUI
MOCTYTKOB;

4) dpopMupOBaHHS KYJIbTYPHI 310POBbS:

NOHMMaHUsl LEHHOCTEH 300pOBOro W 0Oe3omacHoro obpasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOI'O OTHOILIEHHUS K COOCTBEHHOMY (PU3MUECKOMY H
NICUXUYECKOMY 3/10POBBIO;

coOtofieHrss TpaBui O€30MacHOro oOpalieHusi ¢ BeIIeCTBaMU B OBITY,
MTOBCEHEBHOM KU3HU, B TPYJOBOU €SI TEIbHOCTH;

NOHMMaHUSl UEHHOCTH TNPaBWI HMHJIMBUIYaJIbHOTO M  KOJUJIEKTMBHOIO
0e30MacHOro MOBE/IEHUS B CUTYAIIMAX, YIPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEICTBUI W HENPUITHUS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT 0JIs1, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKON
JESTENHbHOCTH, OOIIECTBEHHO IIOJIC3HOM, TBOPYECKOM W APYIHMX BHJIAX
NEeSTENbHOCTH;

YCTAaHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWH MPAKTUYECKUX 3ajady
COLIMAIbHOM HAIIPaBJIEHHOCTHU (B paMKax CBOErO KJacca, IIKOJbI);

UHTepeca K MPaKTUYECKOMY M3YYEHHIO NMPOQECcCHil pa3auyHOro pojaa, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI M0 XUMUHU;

yBaXEHUS K TPYY, JIOJAM TPYyJla U Pe3yJibTaTaM TPYIOBOH eI TeIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHJIMBHIYaJbHOM TpaeKTOpUU
oOpa3oBaHus, Oymymiel mpodeccuu W peann3aiui COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB C Y4€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEW K XMMHH, HHTEPECOB U
noTpeOHOCTEH OOIIECTBA;

6) 3K0JI0rN4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU IEIECO00Pa3HOr0 OTHOUIEHHS K MPHUPOJEe KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

NOHUMAaHUS TJO0ATBHOTO XapaKTepa SKOJOTMYECKUX MPOOJIeM, BIUSHUS
SKOHOMHYECKHUX IPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIIBHON CPEJIbI;



OCO3HAHMSI HEOOXOAUMOCTH WCITOJIb30BAHUS JOCTHKEHUH XUMHH IS
PEIICHHS BOMPOCOB PAIIMOHATIBLHOTO TIPHUPOJIONOJIb30BAHUS;

AKTUBHOTO HENPUATHS JEHUCTBUM, NPHUHOCALIMX BpEI OKPYKArOIeH
NPUPOTHON Cpele, YMEHHS TPOTHO3MPOBATH HEOJATOMPUSTHBIC KOJIOTHUYESCKUE
TIOCIICIICTBUS MPEATIPUHUMAEMBIX JCHCTBUI U MPEOTBPAIIATD UX;

HAJIMYUS PA3BUTOTO DKOJIOIMUYECKOr0 MBIIUICHUS, IKOJIOIMYECKOU KYIbTYpHI,
OTIbITa TS TENbHOCTH HKOJIOTUYECKOM HAIPaBJIECHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEIIbHOM, KOMMYHUKATUBHOM W COIMAIIBHOMN
NPAKTUKE, CIIOCOOHOCTH W YMEHHS AaKTUBHO TIPOTUBOCTOSATH  HJICOJIOTHH
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
U 0OIIIECTBEHHOMN MPAKTUKU,

NOHMMaHUsl CHeUM(PUKM XUMHUM KaK HayKd, OCO3HaHUS €€ poiud B
dbopMHUpPOBAaHNY PAlMOHATHHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIETIOCTHOTO
NPEICTaBIICHUs 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOIBI U YEIOBEKa, B
MO3HAHWW TIPUPOJHBIX 3aKOHOMEPHOCTEH M pEIMIeHWH TPoOJieM COXpaHEHUS
IPUPOJHOTO PABHOBECHUS;

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTA XUMHUHM JJII  COBPEMEHHOMN
IMUBUJIN3AINN: B €€ TYMaHUCTHIECKON HATIPABIICHHOCTH W BAXKHOW POJTU B CO3JJaHUH
HOBOW 0a3bl MaTepHallbHOH KYJIbTYPHI, B PEHICHUU TIJIOOANBHBIX IPOOIEM
YCTOWYUBOI'O Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, YHEPreTUUYECKOM, MUIIEBON U
AKOJIOTHYECKON OE€30MacHOCTH, B PA3BUTHH MEIMIIMHBI, OOCCTICUCHHH YCIIOBUI
YCTEIIHOTO TPYa W SKOJIOTHIECKH KOM(DOPTHON KU3HU KAKIOTO YIeHa OOIIEeCTBA;

€CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH: IIOHUMAHUS CYIIHOCTH METOJOB
MO3HAHUS, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
NoJTydaeMble 3HAHUSI NIl aHAIN3a U OOBSICHEHUS SIBICHUN OKPYXKAIOIIEro MUpa U
IPOUCXOIAIINX B HEM M3MEHCHUM, YMEHUS JIelaTh 000CHOBAHHBIC 3aKITFOUCHHS Ha
OCHOBE Hay4YHBIX ()aKTOB U HMCIOIITUXCS JJAHHBIX C IEIBI0 TIOTYYCHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOJIb30BaTh XHUMHUYECKUE 3HAHHS IS
penIeHus MpoOJIeM B pealbHBIX KU3HCHHBIX CUTYAIIHSX;

UHTEpeca K MO3HAHUIO, UCCIIEI0BATENbCKON NeATEIbHOCTH;

TOTOBHOCTH Y  CIOCOOHOCTHM K  HEMPEPHIBHOMY  OOpa30BaHHUIO |
caM000pa3oBaHWI0, K AaKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWNA TIO0 XUMHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSIM TpyJla B pa3nudHbIX chepax npodeccruoHaIbHOMI
JeSITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATDBI



MeranpeaMeTHbIe pe3ysIbTaThl OCBOCHHSI MPOTrPaMMbl 10 XMMHHU HA YPOBHE
CpelHero o0111ero 00pa3zoBaHus BKIIOYAIOT:

3HAYUMbIE  JUIA dbopmMupoBaHus MHPOBO33PEHUS OO0 y4JaroIIMXcs
MEXIUCHUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHbIE MOHSTHUS, OTPAKAIOIIUE
I[EJIOCTHOCTh HAy4YHOW KapTUHBI MHpa U CHenuuKky METOJ0B IO3HAHUS,
UCIIOJIb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIeCTBO, SHEPTHUsl, SBIICHUE,
IpoIIecC, CUCTeMa, HayYHbIA (PaKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpUsl, UCCIEN0BAHNE, HAOIIOEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpCaJIbHbIC yueOHbIe NEeUCTBUA (MO3HABATENIbHbIE, KOMMYHHKATUBHBIE,

peryJsaTUBHEIC), o0ecCTeUnBaIOIINEC dbopmupoBaHue (G YHKIIMOHAIBHOM
TPAaMOTHOCTH U COITUATTFHOW KOMTIETSHITUHN 00 y4JarOIINXCS;
CIIOCOOHOCTH 00yyYaromuxcs UCII0JIb30BaTh OCBOCHHBIE

MEXIUCIUILUIMHAPHBIE, MUPOBO33PEHUECKHNE 3HAHUS M YHUBEpPCAJIbHbIC yueOHbIC
JEUCTBUSI B MIO3HABATEILHOU M COIMATIBHOM MIPaKTHKE.

MeranpeagMeTHple pe3yiabTaThl OTPAXKAOT OBJIAJCHHE YHUBEPCAIbHBIMU
y4eOHBIMM  TO3HABATEIbHBIMU, KOMMYHHMKATUBHBIMU U  PErYyJISTUBHBIMU
JIEUCTBUSAMU.

IHo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE eiicTBUSA

1) 6a30Bble JIOrHYecKue JeiCTBUS:

CaMOCTOATETLHO  (OPMYNHPOBATH W AKTyaIM3UPOBAaTh  MPoOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpeAeisaTh IEIN JCITEIbHOCTH, 3aJlaBasg MMapamMeTpbl M KPUTEPUH HX
JTOCTUKEHUSI, COOTHOCUTH PE3YJIbTAThI ACSITEIHLHOCTH C TOCTABJIECHHBIMHU LIETISIMU;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM MTPUEMBI JOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU TMOHSTHUN M YCTAHABJIMBATh WX B3aHMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOIINUE MOHATHS IS OOBSICHEHUS OTJENbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpaTh OCHOBAHUS U KPUTEPUU IJIs KiIacCUPUKAIMU BEIIECTB U
XAMUYECKUX PEAKIINM;

YCTaHABJIMBATh MPUUYUHHO-CJIEIACTBEHHBIC CBSI3M MEXKIY H3y4YaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXICHUS (MHIYKTUBHbBIC, JCNYKTHUBHBIC, IIO
AQHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH U TMPOTHUBOPEYHUS B paccMaTPUBAEMbBIX
SBJICHUSX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHHU CHUMBOJIMYECKHE
(3HAKOBBIE) MOJIEIH, TIPEOOPA30BBHIBATH MOJICTHHBIC MPECTABICHUS — XUMHYCCKUH
3HaK (CUMBOJI) JIEMEHTa, XuMU4yeckas (popmyiia, ypaBHEHUE XUMUYECKOU peakIuu
— MpU pelIeHUHd Y4eOHBIX TMO3HABATEIbHBIX M MPAKTHUYECKUX 3ajad, MPUMEHSTH



Ha3BaHHbIE MOJICIbHBIE TIPEACTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HcCIIeI0BaTEILCKUE 1eHCTBUS:

BJIQJIETh OCHOBAMHU METOJIOB HAy4YHOTO MO3HAHMSI BEHIECTB U XUMHUYECKUX
peaKkuuu;

(dbopMyIHpOBaTh LIETU U 33/1a4U UCCIIEIOBAHUS, UCTIOIb30BaTh MOCTABJICHHBIC
U CaMOCTOSITENHHO C(HOPMYITUPOBAHHBIE BOIPOCH B KA4YECTBE HMHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJIsi (POPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKICHUM;

BJQJIETh HAaBBIKAMHM CAMOCTOSITEIBHOIO IUJITAHUPOBAHUS M IPOBEIACHMUS
YUYEHUYECKHUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
mpoiiecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ynbTaT, (popMynupoBaTh
0000I1IeHUS U BBIBOABI OTHOCUTEIILHO JJOCTOBEPHOCTH PE3YILTATOB UCCIICIOBAHUS,
COCTaBJIITh OOOCHOBAHHBINA OTUET O MPOIEIaHHON paboTe;

npuOOpeTaTh OMBIT YYEHUYECKONW UCCIIEeNOBATEIBCKOW W MPOEKTHOM
JEATENHbHOCTH, TPOSIBISITH CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHECHUIO PA3JIMYHBIX METOI0B
MO3HAHUS.

3) pabora ¢ nuopmaunueii:

OPUEHTUPOBAThCA B Pa3JIMYHBIX HCTOYHMKAX UHopManuu (HAy4HO-
NOMyJIApHAsl JUTEepaTypa XUMHUYECKOTO COJIEpkKaHHUs, CIPaBOYHBIC IOCOOUS,
pecypcel MHTepHeTa), aHanmu3upoBaTh MHPOPMAIMIO PA3IMYHBIX BUAOB U (opM
peACTaBICHUS, KPUTHYECKHU OLICHUBATH eé JIOCTOBEPHOCTh u
HEMIPOTUBOPEUYUBOCTH;

dbopMyIUpOBaTh 3aMPOChl U MPUMEHITh Pa3IUYHBIE METOJblI MIPU TOUCKE U
orbope wmHpOpPMAIMKU, HEOOXOAWMOW JUIS BBIMOJHEHUS YYEOHBIX 3ajad
OIPENECIEHHOIO THUIIA;

npuoOperaTrh OIBIT HCHOIb30BaHUS HUH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3INYHBIX MTOUCKOBBIX CUCTEM;

CaMOCTOSITETTLHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMY  MPEACTABICHUS
uHbopmaru (CxemMbl, rpaduKh, TUarpaMMbl, TaOJIUIIBI, PUCYHKU U APYTHE);

UCII0JIb30BaTh HAYUHBIN SI3bIK B KAYECTBE CPEICTBA MPU PAOOTE C XMMUUYECKOM
uHbopMaIeil: MPUMEHATh MEXNpeaMeTHble ((pU3ndeckue U MaTeMaTHUYECKUE)
3HAKW U CUMBOJIBI, (hOpMYIIbl, a00pEeBUATYPHI, HOMEHKIIATYPY;

HCITOJIb30BAaTh 3HAKOBO-CHMMBOJMYCCKUEC CPEACTBA HATI'TIAJHOCTH.

KoMMyHHKaTHBHbIE YHHBeEpPCAJbHbIE Y4eOHbIe JelCTBUS:



3a/1aBaTh BOMPOCHI MO CYLIECTBY OOCYKIa€MOM TEMBbI B XOJ1€ UAora u/uiu
JTMCKYCCHUH, BBICKA3bIBATh HJIeH, (DOPMYITUPOBATH CBOU MPEIITOKCHHS
OTHOCHUTEIIBHO BBITTOJTHEHHUS MPEIJI0KEHHON 3a/1a4H;

BBICTYIIaTh C TIPE3CHTAIMEH pe3ylbTaTOB IMO3HABATEILHON EATEILHOCTH,
MOJTYYCHHBIX CAMOCTOSATEIHHO HJIM COBMECTHO CO CBEPCTHUKAMHU IPH BBHITTOJTHCHHH
XUMHUYECKOT0 KCIIEPUMEHTa, MPAKTUUECKOW pabOThI 1O MCCIIEAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, PEaTN3alli Y4eOHOIO IMIPOCKTa, U (HOPMYJIHPOBATH BHIBOJIBI
10 pe3yJibTaTaM TPOBEIEHHBIX WCCICIOBAHWNA MyTEM COTJIACOBAHUS TIO3UIUN B
X0J1e 00CYXJIeHUsSI 1 00OMEHA MHEHHSIMU.

PeryisiTuBHbIE YHHBepcaJbHbIe YueOHbIEe JelCTBUSA:

CaMOCTOSITENIFHO TUIAHUPOBAaTh M OCYIIECTBISATH CBOIO IO3HABATEIbHYIO
JeSITeNbHOCTD, ONpeaensis e€ IMend W 3aJadd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJIUMOCTH KOPPEKTUPOBATh MpeUIaraeMblid  alrOpuUT™M JIEUCTBUM  TpHU
BBIMIOJIHEHUN YYE€OHBIX U MCCIEJOBATEIbCKUX 3a7ad, BbIOMpaTh Hauboee
3¢ (deKTUBHBIN CHOCOO MX pelIeHHs ¢ Y4YETOM IMOJyYeHHS HOBBIX 3HAHUNA O
BEIIECTBAX M XUMUYECKHUX PEAKITHIX;

OCYHICCTBIIAITE CAMOKOHTPOJIb OCATCIBHOCTH HA OCHOBC CaMOdHAJINM3a H
CaMOOLCHKH.

INPEIMETHBIE PE3YJIBTATbHI

[IpenmeTHbBIC pEe3yabTAaTHl OCBOCHUS MPOTPAMMBI 110 XUMHUU Ha YTITyOJIEHHOM
YpOBHE Ha YPOBHE CPEIHETO OOIIEero 00pa30BaHUs BKIOYAIOT crieluuieckue s
y4eOHOro mpeaMera «XHUMHUs» HaydHbIE 3HaHUS, YMEHUS U CIIOCOOBI AEUCTBUM 10
OCBOCHHIO, UHTEPIPETAINH U TIPEOOPa30BaHUIO 3HAHHM, BUJIbI JIEATEILHOCTH IO
MOJTYYCHUIO HOBOTO 3HAHUS W TPUMEHEHWIO 3HAHWUN B PA3IMYHBIX y4eOHBIX
CUTYaIMsIX, a TAKXKE B PEaTbHBIX KU3HECHHBIX CUTYAIUAX, CBI3aHHBIX ¢ XUMHUEH. B
nporpaMmMe TI0O XUMHH TPEAMETHBIE pPe3ylbTaThl TPEACTABICHH IO TOAaMm
U3Y4YCHHUSI.

10 KJIACC
[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OpraHuyeckass XUMHS»
OTPaXKaroT:



c(hOpMUPOBAHHOCTh TMPEACTABICHUI: O MECTE€ M 3HAYCHUU OPraHUYECKOU
XUMUU B CHUCTEME E€CTECTBEHHBIX HAayK W €€ pojiu B 00ECIEUCHUU YCTOMUYMBOTO
Pa3BUTHS YEIOBEUYECTBA B PEHICHUHU MPOOJIEM 3KOJIOTMYECKON, SHEPTeTHUECKONU U
MUIICBOW 0€30MaCHOCTH, B Pa3BUTUU MEAUIIMHBI, CO3JJaHUW HOBBIX MaTEPHAJIOB,
HOBBIX HMCTOYHUKOB SHEPTUH, B o0ecrieueH palMOHAIILHOTO
IPUPOIONONIB30BAHUSA, B (POPMUPOBAHUM MHUPOBO33PEHUSI U OOIIEH KYyJIbTYpPbI
Yel0BeKa, a TAK)Ke SKOJIOTHYECKH 0OOCHOBAHHOT'O OTHOIIEHUS K CBOEMY 3/I0POBbIO
Y IPUPOJHOM Cpene;

BIIQJICHUE  CHUCTEMOM  XUMHUYECKHMX  3HAHUH, KOTOpasi  BKJIIOYAET:
OCHOBOITOJIAraloIUe MOHATUS — XUMUYECKUH 3JIEMEHT, aTOM, SIIPO U DJIEKTPOHHAsS
obojoyka aroma, S-, P-, O-aroMHBIE OpOWTANIM, OCHOBHOE W BO30OYXKIEHHOE
COCTOSIHUSI aToOMa, TUOpUaM3aIusi AaTOMHBIX OpOuTalel, WOH, MOJEKYya,
BaJICHTHOCTD, JIEKTPOOTPHUIATEILHOCTh, CTENEHb OKUCJICHUSI, XUMUUECKasl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, YIIIEpOAHBIN CKeNeT, PYyHKIIMOHAIbHAS
rpynmna, pajaudkai, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpalIEHHbIE,
CKEJIETHBIC), M30MEpHUsl CTPYKTypHass M MPOCTPAHCTBEHHasi (reoMeTpuyecKas,
ONTHUYECKAas), HW30MEpbl, TOMOJIOTHYECKHN psJ, TOMOJIOTH, YIJIEBOJIOPOIbI,
KHUCIIOPO/I- U a30TCOJEpKalllie OpPraHUYECKUE COEAUHEHUS, MOHOMEp, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJICKYJIIPHbIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoguueckuit 3akon J[. M. MengeneeBa, Teopusi CTPOCHHUS OPraHUYECKHUX
BemecTB A. M. byTiepoBa, 3aK0H COXpaHEHHsI MacChl BEIIECTB, 3aKOH COXPAaHECHUS
U TpEBpalleHUs] SHEPTHMM TMPU XUMHUYECKHUX pEeaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHWUS, JEKalIUe B OCHOBE
MOHUMAaHUS MPUUYUHHOCTHU U CUCTEMHOCTH XUMHUYECKHUX SIBIICHU; MPEICTABJICHUS O
MEXaHU3Max XUMHUYECKUX peakIui, TEePMOAUHAMUUYECKUX U KHUHETHYECKUX
3aKOHOMEPHOCTSIX UX IPOTEKAHMSI, O B3AUMHOM BJIMSIHUM aTOMOB U TPYIIIT aTOMOB B
MoJieKyJiaX (MHIYKTUBHBIA W Me3oMepHbIid dddextsi, opueHtantsl | u Il poma);
(aKTOJIOrMYEeCKUE CBEJEHUSI O CBOMCTBAaX, COCTAaBE, MOJYYCHUH U OE€30MaCHOM
UCIIOJIb30BAaHUU BAKHEUITUX OPTraHUYECKUX BEIIECTB B OBITY M MPaKTUYECKOU
JIeSITEIHbHOCTH YETIOBEKAa, OOITUX HAYYHBIX TPUHIUIIAX XUMHUYECKOTO MTPOU3BOICTBA
(Ha mpuMepe MPOU3BOJICTBA METAHOA, TIEPEePabOTKH HEPTH);

c(hOpMUPOBAHHOCTb YMEHUH: BBISIBISATH XapaKTEPHbIC NMPU3HAKU TOHSITHM,
YCTaHABJIMBATHUX B3aUMOCBSI3b, UCIOJIB30BATh COOTBETCTBYIOUIME TOHATHUS TIPHU
OMMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPTraHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIIOJI30BaTh XUMUUYECKYIO CUMBOJIUKY JJII COCTaBJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEIETHBIX) (POPMYIT OpraHU4YEeCKuX
BEIIECTB;



COCTaBJISITh YPABHEHUS XMUMHUYECKUX PEAKIIMN M PacKpbIBaTh UX CYIIHOCTH:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKUUH  MOCPEJICTBOM  COCTaBJIECHUS
AJIEKTPOHHOIO OallaHca JTUX peaklMil, peakluuii HOHHOrO OOMEHa MyTEM
COCTaBJICHUS UX MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUMN;

U3rOTABJIMBATH MOJIETU MOJIEKYJl OPraHMYECKUX BEIIECTB JJIS WLTFOCTPALUH
UX XUMHUYECKOT0 U IPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHPOBAHHOCTh YMEHUM: yCTaHABIMBATh MPUHAJIC)KHOCTh H3YYCHHBIX
OPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOEHUID K OINpEACIEHHOMY
KJaccy/Tpynne COEIWHEHWH, J1aBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homenkiarype (IUPAC) u mpuBonuTh TpUBHAIBHBIC Ha3BaHUS IS OTACIBHBIX
NpeICTaBUTENed OPTaHMYECKUX BEIIEeCTB (ITWIICH, alleTHIICH, TOIYOJ, TJIMIIEPHUH,
ATUICHIJIUKONb, (EeHOJ, (opMaibIerujl, aueTaablerujl, aleToH, MypaBbUHas
KHUCIIOTA, YKCYCHasi KMCIIOTa, CTEAPUHOBAS, OJIEMHOBAs, NAJIbMUTHHOBASI KUCIIOTHI,
[VIMIIMH, aJdaHuH, MallbTo3a, (PpyKTO3a, aHWINH, TUBUHWI, U30NPEH, XJIOPOMPEH,
CTUPOJI U IpYTHUE);

c(hOPMHPOBAHHOCTh YMEHUS ONpPENEsTh BHJ XWMHUYECKOW CBSI3U B
OpPraHMYEeCKUX COEIMHEHUAX (KOBAJIEHTHAas M MOHHAsl CBA3b, OG- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa 1151 00bSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTaB, CTPOCHUE, PU3UYECKHE
U XUMUYECKUE CBOWCTBA THUIHMYHBIX MPEACTABUTENICH pPa3IUUYHBIX KJIACCOB
OpPraHUYECKHUX BEIIECTB: AJIKAHOB, IIUKJIOAJIIKAHOB, AJIKEHOB, AJIKA/JIUEHOB, aJKUHOB,
apOMaTUYECKUX YTJIEBOAOPOJIOB, CIUPTOB, albJAETUIOB, KETOHOB, KapOOHOBBIX
KHUCIIOT, TIPOCTHIX U CIOXKHBIX 3(HUPOB, KUPOB, HUTPOCOCAMHEHUN M aAMHUHOB,
AMUHOKHUCJIOT, O€NKOB, YIJeBOMOB  (MOHO-, JW- ¥  MOJHUCAXapHUIOB),
WUIIOCTPUPOBATh ~ TEHETHYECKYIO)  CBSI3b  MEXKJAY  HUMHU  YpaBHEHUSIMU
COOTBETCTBYIOIIMX XHWMHUYECKHUX PEaKIMl C UCIOJb30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMHPOBAHHOCTh yMEHHUS TOATBEPXKIaTh HA KOHKPETHBIX MpUMepax
XapaKkTep 3aBUCUMOCTH PEAKIMOHHONW CIIOCOOHOCTH OPraHUYECKUX COCAMHEHUM OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBA3M (G- U T-CBS3H), B3AUMHOI'O BIUSIHUSL aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh UCTOUHUKH YIIEBOIOPOIHOIO
ChIpbs (HEPTh, IPUPOIHBIN ra3, Yrojb), CIIOCOOBI €ro NepepadoTKU U MPAKTUYECKOE
IpUMEHEHUE MPOAYKTOB MepepadboTKH;



c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUW O €CTECTBEHHO-HAYUYHBIX
METOJIax MO3HAHUS — HaOJI0JIEHUH, U3MEPEHUHU, MOJCIUPOBAHUU, IKCIIEPUMEHTE
(pealbHOM M MBICJICHHOM) U YMEHUS IPUMEHSTh ATH 3HAHUS;

c(hOpMHPOBAHHOCTh YMEHHUS MTPUMEHSITHOCHOBHBIC OTEPAIIMHA MBICIUTEIBHON
NEATENbHOCTH — AHAIM3 M CHUHTE3, CpaBHEHHE, 00OOLIEHWE, CHUCTEMAaTHU3aLMUIO,
BBISIBIICHUE MPUYUHHO-CIIEACTBEHHBIX CBSI3€W — JIJISl U3YUYEHHUs CBOWMCTB BEUIECTB U
XAMUYECKHUX PEaKIIUM;

c(hOpMHUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3h XUMHUYECKUX 3HAHHUH C
MOHATUAMHU U TPEACTABICHUSAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB s
0ojee OCO3HAHHOTO TOHHMMAHHUS CYIIHOCTH MAaTE€pPUAIbHOTO €AMHCTBA MHPA,
UCIIOJIb30BaTh CHUCTEMHBIE 3HAHMS IO OPTraHUYECKON XUMHUHU JUIsi OOBSICHEHHS U
MPOTHO3UPOBAHUS SBJICHUHN, UMEIOIINX €CTECTBEHHO-HAYYHYIO MPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: TPOBOJAUTH PACUETHI IO XUMUYECKUM (hopMyJiaM
U YpPaBHEHUSIM XMUMHMYECKHX PEAKIUH C MCIHOJIb30BAHHEM (DU3UUYECKUX BEIUYMH
(Macca, 00BEM Tra3oB, KOJMYECTBO BEIIECTBA), XapPaKTEPHU3YIONIMX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: PACUETHl MO HAXOXKICHHUIO XUMHUYECKOW (HhOPMYITBI
BEI[ECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XUMUUYECKUX DJIEMEHTOB, MPOJYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, aHAJTU3UPOBATh M OICHUBATH
C TO3MUMH  DKOJOTMYECKONM  0€30IacHOCTH  IOCHEACTBUS  OBITOBOM M
IPOU3BOJICTBEHHON JEATEIHHOCTH YEJIOBEKa, CBA3aHHOM € MepepadOoTKOM BEIIECTB,
UCIIOJIb30BAThIIONYUCHHBIC 3HAHUS JIJISl IPUHSTHS TPAMOTHBIX PEIIEHUH TPOoOJIeM B
CUTYyalUsiX, CBSI3aHHBIX C XUMUEH;

c(OpMHPOBAHHOCTh YMEHHUMH: CAMOCTOSITENIbHO IJIaHUPOBATH M IPOBOAMTH
XUMUYECKUN SKCIEPUMEHT (TOJy4YeHHEe W HW3YYEHHUE CBOMCTB OPTraHUYECKHX
BEIECTB, KAYECTBEHHBIE PEAKUUU YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/lad MO pAaclO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOACHUEM IPABUI
Oe3omacHoro oOpamieHus ¢ BeHleCTBaMU M J1a0OpaTOpPHBIM 00OpPYOBaHUEM,
dbopMynHpoBaTh II€NIb UCCIENOBAHUSA, NPEJACTABISATh B pa3udyHON (dopme
pe3yNnbTaThl SKCIEPUMEHTA, AHAIM3UPOBATh U OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHUIA:

COOJII0JIaTh MpPaBWJIa HKOJIOTMYECKH 1Ie1eCO00pa3HOro MOBEACHHS B OBITY U
TPYIOBOW JEATETbHOCTH B IEJISIX COXPAHEHUsI CBOETO 3/I0POBbS, OKpY)Karoulen
IPUPOTHOMN CpPEeAbl U IOCTUKEHUS €€ YCTOMUNBOTO PA3BUTHS;

OCO3HABaTh OMNACHOCTb TOKCHYECKOro JEWCTBHS HA JKHUBBIE OPTraHU3MBI
OIpENIEIEHHBIX OPraHNYECKUX BEUIECTB, NOHUMas cMbIca nokazarens [1/K;

aQHAIM3UPOBATH 11€J1eCO00PA3HOCTh NMPUMEHEHHS] OPTaHMYECKUX BEIECTB B
MPOMBIIIJIEHHOCTU U B OBITY C TOYKH 3PEHUS COOTHOILICHUSI PUCK-TIONB3a;



c(hOpMUPOBAHHOCTb YMEHUM: OCYIIECTBISATh IIEJCHANPABICHHBIA TOUCK
XUMUYECKOW MH(MOpMAIIMK B PA3JIMYHBIX UCTOYHUKAX (HayyHas U y4eOHO-Hay4YHas
auTepaTypa, cpeacTBa MaccoBor uHbopmanun, UHTEpHET U Apyrue), KpUTHUYECKU
aHATM3UPOBATh XUMUYECKYI0 HH(POpMaIInIO, mepepadaThiBaTh €€ 1 UCTOIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.

11 KJIACC

[IpenMerHble pe3ynbTaThl OCBOCHHS Kypca «OOImas ¥ HeopraHudeckas
XUMUS» OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTEepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M IO3HABAEMOCTH SIBJICHMH MNPUPOJbI, O MECTE€ U 3HAYCHUHU
XUMHHU B CHUCTEME C€CTECTBEHHBIX HAayK M €€ polid B 00ECICUYCHUH YCTOWYHMBOTO
pa3BUTHUS, B pEUICHUU TPOOJEeM SKOJOTMUECKOM, PHEPreTUYEeCKOM M MHUILEBOU
0€30MacHOCTH, B Pa3BUTUU MEJUIIMHBI, CO3JJaHUM HOBBIX MaTEpPHUAJIOB, HOBBIX
HUCTOYHUKOB DHEPIrUH, B OOECIICUYCHUU PAIMOHAJIBLHOI'O MPHUPOJIOIOIL30BAHUS, B
GbOpMUPOBAaHUHM MHUPOBO33PEHUSI M OOIIEH KyJabTyphl 4YEIIOBEKa, a TaKke
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHMS K CBOEMY 3J0pPOBbI0 M IPUPOJHOU
cpene;

BJIaJICHUE  CUCTEMOM  XMMMYECKMX  3HAHMM, KOTOpas  BKJIFOYAET:
OCHOBOIIOJIAraroIMe MOHATHUS — XUMUYECKUM AJIEMEHT, aTOM, SI/IPO aToMa, U30TOTIIbI,
AJICKTPOHHAsE 000JI0YKa aroma, S-, P-, d-aToMHBIE OpOWTANIHM, OCHOBHOEC U
BO30YXJIEHHOE COCTOSHUSI aToMma, THOpHAM3alus aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIa, B&JIEHTHOCTb, OJEKTPOOTPUIATEIbHOCTh, CTENEHb  OKHUCJIEHUS,
XHMHUYECKasi CBs3b (KOBaJIEHTHAs, HWOHHAs, MeTalInuecKas, BOJOPOJIHAs),
KpUCTAJJIMYECKAsT peIIETKa, XHUMHUYECKas peakiusi, pacTBOpP, JJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT JTUCCOIMAlMs, CTENeHb JUCCOILMAIUH,
BOJOPOJHBIN TIOKa3aTeldb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHYECKOM peaKINK, CKOPOCTh XUMHUYECKOW peakiiui, XUMHUYECKOE paBHOBECHE;
TEOPUU U 3aKOHBI (TEOpUsl IEKTPOJUTHUUECKON IAUCCOLMUALINM, TEPUOIUYECKUN
3akoH [[.11. MenpaeneeBa, 3aKOH COXPAaHEHHUsI MACChI BELIECTB, 3aKOH COXPAHEHUS U
MPEBpAIlCHUS SHEPTUM NMPU XUMHUYECKUX PEaKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJHUYECKUN SA3BIK
XUMHUU, MUPOBO33PEHUYECKHUE 3HAHUS, JISKAIIIUE B OCHOBE MOHUMAaHUS IPUYUHHOCTH
Y CUCTEMHOCTH XMMHUYECKUX SBJIECHUM; COBPEMEHHBIE MPEICTABICHUS O CTPOCHUHU
BEIIIECTBA Ha aTOMHOM, HOHHO-MOJIEKYJSAPHOM M HAJIMOJIEKYJISIPHOM YpPOBHSX;
MPEJCTABICHUS] O MEXaHM3MaX XUMHUYECKHX PpEaKIHi, TePMOIUHAMUUYECKHX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKaHUs, O XUMHUUYECKOM PaBHOBECHH,
pacTBopax M JUCHEPCHBIX CUCTeMax; (haKTOJOTMUYECKHE CBEJEHHS O CBOWCTBAX,
COCTaBe, MOJIYYCHUH M 0€30IMaCHOM MCIOJb30BAaHUH BAKHEHUIIIMX HEOPTraHUYIECKUX



BEUIECTB B OBITY M MPAKTUYECKOH MAEATEIbHOCTH YEIOBEKa, OOUIMX HAay4HBIX
OPUHIMIIAX XUMUYECKOT0 MTPOU3BO/ICTBA;

c(OPMUPOBAHHOCTh YMEHUIl: BBIABIATH XapaKTepHbIE NMPU3HAKU MOHSITHH,
YCTAHABJIMBATh UX B3aWMOCBS3b, MCIOJIb30BATh COOTBETCTBYIOLIUE MOHSATHS NpU
ONKMCAHUH HEOPTaHMYECKHUX BEIIECTB M UX NPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHMSI HCIIOJIB30BATH XUMHUECKYIO CHUMBOJIUKY JUIS
cocTaBieHUss (GOpMyJl BEUIECTB W  ypaBHEHUH XHMHUYECKUX  PEaKILUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBmanbHbie Ha3BaHUS OTACIBHBIX
BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUSI ONPENEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS
XUMHYECKHUX 3JIEMEHTOB B COCIUHEHUSX, BUJ XUMHUYECKOU CBS3M (KOBaJECHTHa,
WOHHASl, METAJUIMYECKas, BOAOPOJHAsA), THUIl KPUCTAUNIMYECKOW PEIIETKU
KOHKPETHOT'O BEUIECTBA;

c(OPMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHUMOCTH CBOMCTB BEIIECTB OT
BUJa XWMHYECKOW CBSI3W W THUMNA KPUCTAUIMYECKON pemeéTkr, OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIM MEXaHU3MBbI 00pa30BaHUsI KOBAJIEHTHOM CBS3H;

c(hOpMHPOBAHHOCTh YMEHUM: KJIACCU(DUIIMPOBATH: HEOPraHMUYECKUE BEIIECTBA
[0 UX COCTaBYy, XMMUYECKUE PEAKIIUHU 10 PA3IMUHBIM MPU3HAKAM (UHUCIYy U COCTaBY
pearupyromux BEIIeCTB, TEIUIOBOMY 3(PQEKTy peakinH, U3MEHEHHUIO CTeleHen
OKHUCJIEHHMSI JJIEMEHTOB, OOpAaTHMMOCTH, YYAaCTHIO Karajiu3zaropa W Jpyrue);
CaMOCTOSITETILHO ~BBIOMpaTh OCHOBAaHUA W KPUTEPUH I KiaccUUKaIMU
U3Y4aeMbIX BEUIECTB U XUMUYECKUX PEaKIIMA;

c(OpMUPOBAHHOCTh YMEHHS PACKPBIBATH CMBICI MEPUOIUYECKOr0 3aKoHa /.
N. MenpaeneeBa u 1eMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOUIYIO0, O0OBSCHUTEIbHYIO
U TIPOrHOCTUYECKYIO PYHKIUU;

c(OPMUPOBAHHOCTh YMEHHUH: XapaKTepU30BaTh 3JEKTPOHHOE CTPOCHHUE
aTOMOB M MOHOB XHMHUYECKHX 3JIEMEHTOB IIE€PBOrO—4ETBEPTOrO MEPHUOJ0B
[Tepuonnueckoit  cucremsl  J[.MI.  MeHnneneeBa,  uCHONb3ysl  MOHSTHUA
(QHEPTeTUYCCKHE YPOBHM», «HEPTETUYECCKHE TOAYPOBHU», «S-, P-, d-aTOMHBIC
opOUTaIn», «OCHOBHOE MU BO30YXKIEHHOE JHEPreTUYECKHE COCTOSHHUS aToMay;
O0BSACHATH3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB XMMHUYECKHMX 3JEMEHTOB U HX
coequHeHUM 1o unepuojgaM U rpynnaMm Ilepuonmnueckon cucremsr [J[. U
MenpeneeBa, BAJICHTHBIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS UX
AJIEKTPOHHBIX 000JIOYCK;

chOpMUPOBAHHOCTh ~YMEHMH: XapaKTepu3oBaTh (OMUCHIBATH)  OOIIHE
XUMUYECKME  CBOMCTBA  BEIECTB  PAa3JIMYHBIX  KJACCOB,  MOATBEPKIATh
CyILLIECTBOBAHHE TI'€HETUYECKOM CBS3M MEXIY HEOPraHWYECKHMH BEIECTBAMM C
IOMOIIBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUI;



c(hOpMUPOBAHHOCTb yYMEHHUS PACKpPbIBaTh CYIIHOCTh: OKHUCJIUTEIHHO-
BOCCTAHOBUTEIIBHBIX PEAKIIMM MOCPEACTBOM COCTABJICHUS JICKTPOHHOTO OajiaHca
ATUX pPEAKIUH; peakIuii MOHHOTO OOMEHa IyTEM COCTaBIICHUS WX IOJHBIX M
COKpAlIEHHBIX  HMOHHBIX  YPaBHEHHUM;  peakUud  TUAPOIW3A;  PEeaKuuu
KOMILIEKCOO0Opa3oBaHus (Ha MpUMepe THIPOKCOKOMILIEKCOB IIUHKA U aTIOMUHUSA);

c(OPMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH MPOTEKAHHUS
XUMUYECKUX pEaKUUi C y4ETOM HX JHEPreTHUYECKUX XapaKTEPUCTHUK, XapaKTep
U3MEHEHUS CKOPOCTH XHWMHWYECKOM pEAKIMU B 3aBUCHUMOCTH OT Pa3JIUYHBIX
(GakTOpOB, a TAKXKE XapaKTep CMEIICHHUS] XUMUYECKOTO PABHOBECHS MO/ BIUSHUEM
BHeIIHUX BozjaeicTBuit (mpunnun Jle [llarense);

c(OpMHUPOBAHHOCTh YMEHHUS XapaKTEepPU30BaTh XWMUYECKHE PEaKIIH,
JIeXKAIUE B OCHOBE IMPOMBIIIJICHHOTO MOJYYEHUSI CEPHOW KHUCIOTHI, aMMHAakKa,
o0lllMe Hay4yHbIe MPUHLIMIBI XUMHYECKUX MPOU3BOJICTB; I1E€JI€CO00Pa3HOCTh
NPUMEHEHUS] HEOPraHWYECKUX BEUIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOYKH
3pEHUsI COOTHOLLIEHUSI PUCK-TIOJIb3a;

c(hOpMHPOBAHHOCTh BIJIAJICHUS CUCTEMOW 3HAHMK O METO/aX HAYYHOTO
MO3HAHUS SBJICHUU MPUPOABI — HAOIIOJACHUE, H3MEPEHUE, MOJCIUPOBAHUE,
AKCTIEPUMEHT (peasIbHbI U MBICJIEHHBIN), UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYyKaX,
YMEHHUS MPUMEHSITh 3TH 3HAHUS MPU IKCIIEPUMEHTAILHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSCHEHHUS] XHUMHYECKUX SIBIICHUM, MMEIOIUX MECTO B MIPUPOJE,
MPAKTUYECKOMN JEATEIIbHOCTU Y€JIOBEKA U B MIOBCEHEBHOM KU3HU;

c(hOpMHPOBAHHOCTh YMEHHUS BBISBIATH B3aUMOCBSI3b XMMHUYECKHX 3HAHUN C
MNOHATUAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB s
0oJiee 0OCO3HAHHOTO MTOHUMAHUSI MATEPUATIBLHOTO €IMHCTBA MUPAa;

c(hOpMUPOBAHHOCTb yMEHHUS TMPOBOAUTH PACUETHI: C HCIOJIb30BaHUEM
MOHSITUNA «MaccoBas JI0JIs BEIIECTBA B PACTBOPE» M «MOJISIpHAS KOHLIEHTPAIUS»;
MacChl BEIIECTBA WM 00BhEMA Ta3a M0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEAaKLUHU BEIIECTB; TEIIOBOro 3¢ dexra
peaKkuMu; 3HAYEHUS BOJOPOIHOIO IMOKa3aTes PacTBOPOB KHUCIOT M IIEIOUEH C
U3BECTHOW CTEMEHBIO JHCCOLMAINK, Macchl (00BEMa, KONMMYECTBAa BEIIECTBA)
MPOAYKTA PEAKLHH, €CIU OJHO M3 MCXOJHBIX BEIIECTB JAaHO B BHUJAE PACTBOpa C
ONpe/IeNIEHHON MacCOBOM J10Jiel PacTBOPEHHOTO BEIIECTBA WJIM JaHO B M30BITKE
(MMeeT MpUMeECH); T0IU BBIXO/1A MPOAYKTA peakluu; 00bEMHBIX OTHOIIEHUH ra30B;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TIJIAaHUPOBATh M TPOBOJIHTH
XUMUYECKUN  JKCIEpUMEHT  (MpPOBEICHUE  pEaKIUid  HOHHOrO0  OOMEHa,
MOATBEPIKICHNE KAYECTBEHHOI'O COCTABa HEOPTaHUYECKUX BEUIECTB, OMPEACICHUE
Cpenbl PacTBOPOB BEIIECTB C IOMOIIBK) HHIMKATOPOB, HM3Y4YEHUE BIHSHUS
pa3nUYHBIX  (PAKTOPOB HAa  CKOPOCTh XHMHUYECKOW pEaKIMH, pEIICHUE
AKCIEPUMEHTANbHBIX 3afad 1o Ttemam «Mertamnel» u «Hemeramis»y) ¢



coOJIr0IeHnEM TpaBUil O€30MacHOro oOpalleHHs C BEIIeCTBaMU U JabOpaTOPHBIM
o0opynoBaHueM, GOpMYIHPOBATH IETh UCCIEAOBAHMUS, TIPEACTABIIATh B Pa3IMUHON
(opMme pe3yapTaThl SKCIEPUMEHTA, aHATTU3UPOBATH U OLICHUBATHUX JJOCTOBEPHOCTb;

c(OpMUPOBAHHOCTh YMEHUI: COOIIOAATH NMPaBUIIa MOJIb30BAHUSA XUMUYECKON
nocynod u jabopaTopHbIM 0OOpyIOBaHUEM, OOpalieHuss C BEIIeCTBAaMU B
COOTBETCTBUM C MHCTPYKIMSIMH I10 BBIIOJHEHUIO JIa0OPATOPHBIX XUMHUYECKHUX
OIBITOB, SKOJIOTMYECKH LEJIEeCO00pa3HOro TMOBEACHUS B OBITY U TPYAOBOI
JESITENFHOCTA B IETSX COXPAHEHUS CBOETO 3/I0POBBS, OKPYKAIOIIEH MPUPOTHON
Cpeasl W JIOCTIKEHUS €€ YCTOMYMBOIO pa3BUTHs, OCO3HABATh OMACHOCTH
TOKCHUUYECKOI'0 JEUCTBUS Ha >KUBbIE OPraHU3MbI ONpPEAENEHHBIX HEOPraHUYECKUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

chOpMUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH II€JICHAMPABICHHBIA TOHCK
XUMHYECKON MHPOPMAIH B PA3IMYHBIX UCTOYHUKAX (HAydHas U yueOHO-HaydHas
JaUTepaTypa, CpecTBa MaccoBoi MHpopmanuu, HTEpHET U Apyrue), KpUTHUECKU
aHAJIM3UPOBATbXUMUYECKYI0 MH(OpMaIMIo, rnepepadaTbiBaTbeé U HCIOIb30BAThB
COOTBETCTBHH C ITIOCTABJIEHHON YU4EOHOMU 3a/1auei.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosan4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontposabubie  IlpakTHyeckue
n/n NporpaMMsbl Bcero o0pa3oBaTejbHbIE
padoTsI padoTsI
pecypcbl
Pa3nea 1.Teopernyeckue 0OCHOBbI OPraHNYeCKOH XHMHH
IIpenmet opranndeckoit xumuu. Teopust
. bu6mmoreka [IOK
11 CTPOCHHUS OPTAaHUYECKUX coequHeHnr A. M. 8
https://m.edsoo.ru
byrneposa
Hroro no paszneny 8
Paspnen 2.¥YriaeBogopoasl
91 IIpenenbHBIe YIIeBOI0POIbl — AIKAHEL, 5 butmmoreka [IOK
. LUKIOANKAHEL https://m.edsoo.ru
29 HenpenenbHbIe YIIIEBOIOPOIBI: ANKEHE, 14 1 Bubsmorexa [IOK
. ATKATMCHEL, AMKIHEI https://m.edsoo.ru
bu6anorexa LIOK
2.3 ApomaTHueckue yriaeBoaopoibl (apeHsl) 8 https://m.eds00.ru
24 [TpUpOIHBIE HCTOYHUKH YIIIEBOJIOPOIOB M MX A brbmiorexa LIOK
: nepepaboTka https://m.edso0.ru
but6mmoreka [JOK
2.5 ["anoreHnpon3BOAHbIE YIIIEBOI0POI0B 4 1 https://m.edsoo.ru
Hroro mo pazneny 35
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Paznen 3.Kucaopoacoaepxanue opranHn4eckue coeJuHeHUust

bu6anoreka LIOK
3.1 Crpte1. Denon 11 https://m.edsoo.ru
KapOoHWIbHBIE COSTMHEHHUS: AJTbJICTUIBI 1 bubmuoreka [IOK
3.2 keToHbl. KapOoHoBbIe KUCIO0THL. ClOKHBIE 21 https://m.edsoo.ru
a¢upsL. XKupsi
bubnunorexa LIOK
3.3 YTieBoibl 9 https://m.edso0.ru
Hroro no pazneny 41
Pa3nea 4.A30Tcoaepskamue OpraHu4ecKue coeJMHeHUs
4.1 AMUHBI. AMUHOKHUCIOTHL. benku 12 bubmorexa [IOK
https://m.edso0.ru
Hroro no pazgeny 12
Paspnen 5.BbicOKOMO/IEKY ISIPHBIE COCIUHEHUS
bubmuorexa [IOK
5.1 B 6
BICOKOMOJIEKYJISIPHBIC COCTMHEHHS httos://m.edsoo.ru
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102
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11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3iesioB U TeM (uu¢posbie)
Ne n/m Konrpoabusie | IIpakTHyeckue
NMporpaMMblI Bcero o0pa3oBaTeJibHbIE
padoTbI padoThbI
pecypchl
Pa3jnen 1.Teopernueckue OCHOBbI XMMHH
Crtpoenue atoma. [lepuonnueckuii 3aKoH
bubmmoreka [JOK
1.1 u [lepuoauueckas cuctema XUMHUECKUX 9
https://m.edsoo.ru
anemenToB Jl. 1. MenaeneeBa
19 CtpoeHue BelecTsa. MHOroo6pasue 1 1 brbmorexa LIOK
. BeIeCTB https://m.edsoo.ru
bubnuoreka [IOK
13 XUMHUYECKUE peakuu 19 1 3 https://m.edsoo.ru
Hroro mo pazneny 39
Paznen 2.Heopranuueckasi Xumusi
butmmoreka [JOK
2.1 HemeTamnsl 31 1 3 https://m.edsoo.ru
bu6nuorexa LIOK
2.2 Meransl 23 1 2 https://m.edso0.ru
Hroro no pazgeny o4
Pa3zpen 3.XuMus u ;Ku3Hb
31 MeTtoabl HO3HAHUS B XUMUAN. XUMUSA U 9 bub6nunorexa LIOK
' KHU3Hb https://m.edso00.ru
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Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

102

| bu6mmoreka [IOK
https://m.edsoo.ru
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HNOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne uudposBbIe
/i Tema ypoka Beero Kontpoabubie | IlpakTnyeckue 06pa3oBATEbHbIE
padoThbI padoThbI pecypen
IIpenmeT u 3HaYEHUE OPraHUYECKON XUMMUH, bub6mmorexa [IOK
1 NpeJCTaBICHUE O MHOT000pa3uu 1 https://m.edsoo0.ru
OpPraHWYECKHUX COeIMHEHUN
DJIEKTPOHHOE CTPOEHHE aToMa yriiepoa bubmuotexa [IOK
2 (ocHOBHOE U BO30YX/IEHHOE COCTOSIHHA). 1 https://m.edsoo.ru
BanenTHble BO3MOKHOCTH aTOMa yriepoaa
XuMHYecKas CBSA3b B OPraHUYECKUX bu6numorexa LIOK
3 coelMHeHusX. MexaHu3mbl 00pa3oBaHUs 1 https://m.edso0.ru
KOBaJIEHTHOM CBSI3U, CIIOCOOBI pa3pbiBa
CBsI3EH
A Teopus CTPOEHHS OPraHUIECKUX L brbmiorexa LIOK
coenuHenuit A.M. Bytneposa https://m.edso0.ru
Bunsl nzoMepuu: CTpyKkTypHas, bub6mmorexa [IOK
5 IPOCTPaHCTBEHHAs. DIEKTPOHHbIE 3P (EKThI 1 https://m.edsoo.ru
B MOJIEKYJIaX OPraHMYECKUX COeTMHEHUIN
[IpencraBnenue o kiaccupUKALNK U bubmuotexa [JOK
6 cucremaruueckas HomeHkiatypa (IUPAC) 1 https://m.edsoo.ru
OpraHUYECKHX BEIIECTB
7 Knaccugukanus peakiuii B OpraHuueCcKoi 1 brbmmotexa LIOK

XUMHUHU

https://m.edsoo.ru
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CI/ICTCMaTI/ISaHI/ISI n O606H_[CHI/IG 3HAHUI I10

bu6nmmoreka [IOK

8 TeMe https://m.edsoo.ru

AJKaHBI: TOMOJIOTHUECKHA psijl, 001as bu6nuoreka [IOK
9 dbopMyna, HOMEHKIATypa U U30MEPHsI, https://m.edso0.ru

3JIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTPOCHHE

MOJIEKYJT

dusnuecKkre 1 XMMHUYECKHIE CBOWCTBA bubnuorexa [IOK
10 ANTKAHOB https://m.edso0.ru
11 Haxoxnenue ankanos B mpupoje. CriocoOsl :?tl;lfsJ'.I/I;I;Tee;(:(l) (I).[SK

MIOJIy4E€HHS U IPUMEHEHUE AJIKAaHOB Sam '

[uknoankanel: o0mias hopmyina, bubmuotexa [JOK
12 HOMEHKJIaTypa U U30MepHsi, 0COOEHHOCTH https://m.edso0.ru

CTPOCHHSI 1 XUMHUUYECKUX CBOUCTB, CIIOCOOBI

MOJIY4eHUS U IPUMEHEHUE

Pewienue pacu€THbIX 3a1a4 Ha OIpEEICHUE bu6nuoreka [IOK

MOJICKYJIIPHOM (hOPMYITBI OPTaHHUECKOTO https://m.edso0.ru
13 BEIIIECTBA 110 MACCOBBIM JIOJISIM aTOMOB

AJIEMEHTOB, BXOSILIIUX B €T0 COCTAB.

Cucrematu3zanus 1 0000IIeHIE 3HAHUN TIO

TeMe

AJIKEHBI: TOMOJIOTHUECKHUH psijl, 001as bubnuoreka [IOK

dbopmysa, HOMEHKIATypa, DJIEKTPOHHOE 1 https://m.edso0.ru
14 IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI.

CTpyKTypHas U LUC-TpaHC-U30MEpUs
AJIKEHOB
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dusznueckue U XUMUUECKHE CBOMCTBA

bu6nmmoreka [IOK

15 :
ankeHoB. [IpaBuiio MapkoBHUKOBa https://m.edsoo.ru
bubmuorexa [IOK
16 Cnoco0bl nosly4eHus: 1 IPUMEHEHHE aJIKEHOB https://m.edsoo.ru
[TpakTuueckas padora Ne 1 o teme bub6mmorexa [IOK
17 "TTomydeHue 3TUIIEHA U U3YUEHHE €TI0 https://m.edsoo.ru
CBOMCTB"
Pemienue pacu€THbIxX 3a1a4 Ha ONpEAEICHUE bu6mmoreka [IOK
18 MOJIEKYJISIPHOM (POpPMYIIbl OpraHMYECKOro https://m.edso0.ru
BELIECTBA
AnkanueHsl: cCOnpsKEHHbIE, N30JUPOBaHHbIE, bubnuorexa LIOK
19 KyMyspoBaHHble. OcCOOCHHOCTH https://m.edso0.ru
AIIEKTPOHHOT'O CTPOEHUS
20 XUMHUUYECKHE CBOMCTBA CONMPSKEHHBIX Bubnmorexa [IOK
JHCHOB https://m.edsoo.ru
21 Croco0bl OJTyYeH s U IPUMEHEHHE brbmmotexa LIOK
AIKaIHCHOB https://m.edso0.ru
AJKWHBI: TOMOJIOTHYECKHH psiJl, o01Ias bu6nmmorexa [IOK
29 dbopmysa, HOMEHKJIATypa, YJIEKTPOHHOE 1 https://m.edso0.ru
IIPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYI,
¢u3nveckne CBOWCTBA
bu6nuoreka [IOK
23 XUMHUYECKUE CBOMCTBA AIKHMHOB https://m.edsoo.ru
bubmuorexa [IOK
24 KayecTBeHHBIE peaklliy Ha TPOMHYIO CBA3b https://m.edso00.ru
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Crioco0bI nostyueHus 1 IpUMEHEHNE

bu6nmmoreka [IOK

25 :
ATIKHHOB https://m.edso0.ru
26 Pemmenne 3a1a4: pacuéThl 110 YPAaBHCHHIO Brbmiorexa LIOK
XHMHHUECKOH PeakIuH https://m.edso0.ru
97 CucreMaTH3alys 1 0000IIEHHE 3HAHUH 110 bubmorexa LOK
TeMe https://m.edsoo.ru
ApeHBI: TOMOJIOTHYECKUN Psifl, 001Ias bubmuorexa [IOK
dbopmysa, HOMEHKIATypa. DIEKTPOHHOE U https://m.edso0.ru
28 IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII
OeH301a U ToIyoua, UX pU3n4YecKue
CBONCTBA
29 XHUMHUYECKHE CBOMCTBA apEHOB: PEAKIIUK bu6miorexa LIOK
3aMCIICHIIS https://m.edso0.ru
XUMHUYECKHE CBOMCTBA APEHOB: PEAKIIMH bubmuorexa [IOK
30 MIPUCOSTNHECHHSI, OKUCIICHHE TOMOJIOTOB https://m.edsoo.ru
OeHsoina
bubmuorexa [IOK
31 Oco0eHHOCTH XMMHYECKHX CBOMCTB CTUPOJIA https://m.edso0.ru
Pemenne pacy€THBIX 3a/1a4 Ha ONPECIICHHUE bubmmorexa [IOK
32 MOJIEKYJISIPHOM (hOPMYIIBI OPTaHUYECKOTO https://m.edsoo.ru
BEIIIECTBA
bu6numoreka [IOK
33 CriocoObI MoTydeHus ¥ IPUMEHEHNE apeHOB

https://m.edsoo.ru
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I'eneTnueckas CBA3b MCIKAY pa3JINYHbIMU

bu6nmmoreka [IOK

34 :
KITACCaMH YTIIEBOJIOPO/IOB https://m.edso0.ru
Pacu€Tel 10 ypaBHEHUSAM XUMHUYECKHUX bu6nuorexa LIOK
35 peakmuii. CucteMaTusarus 1 00001eHne https://m.edsoo.ru
3HaHUI MO TeEMeE
bubnnorexa [IOK
36 [Mpupousrii ra3. [lonyTHble HEPTIHBIC Ta3bI https://m.eds00.ru
37 KameHHBI# yrojib u IPOITyKTHI €ro bubmorexa TIOK
nepepaboTKH https://m.edsoo.ru
38 Hedb 1 criocobsl €€ nepepaboTKh HEPTH. bubnnorexa [IOK
[IpumeHeHne NpoayKTOB epepaboTKu HEPTH https://m.edso0.ru
[eHeTHYECKAS CBSI3b MEXKITY PasTHUHBIMU Bubnmorexa [IOK
39 https://m.edso0.ru
KJIaCCaMH YTIIEBOJIOPOJIOB S :
["anoreHonpon3BOAHBIE YIIIEBOJOPOJIOB: bubmuorexa [IOK
40 AJIEKTPOHHOE CTPOCHUE; PEAKLIUU 3aMEILECHUS https://m.edsoo.ru
rajoreHa
JleiicTBHE IeIOUCH Ha bu6nmorexa [IOK
41 rajoreHIpou3BoAHbIC. B3aumopeiicTue https://m.edsoo.ru
JUTAJIOTEHAIKAHOB C MATHUEM U ITUHKOM
42 Cucremarusanus u 0000LIIEHHE 3HAHUIM 110 Bubnmorexa [IOK
pazneny «YTieBogopOab» https://m.edso0.ru
43 KontponbHas paboTa 1o Teme bubmiorexa LIOK

"Yraesogopoibr"

https://m.edso0.ru
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[IpenenbHBIE OHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psiji, obmas popmyna,

bu6nmmoreka [IOK
https://m.edso0.ru

44 CTPOEHHUE MOJIEKYJI, U30OMEPHUS,
HOMEHKJIaTypa, Kiaccu(ukamnus, Gu3ndecKue
CBOMCTBA
45 XUMHUUYECKHE CBOMCTBA NPEIEBHBIX bubmorexa LIOK
OJIHOATOMHBIX CTIUPTOB https://m.edsoo.ru
46 Crioco0bI OTyYeHUS U IPUMEHEHHE bubnuoreka [IOK
OJIHOATOMHBIX CIIUPTOB https://m.eds00.ru
[IpocTeie 3¢upbl: HOMEHKIIATYpa U bubmmorexa [IOK
47 U30MepHsi, 0COOCHHOCTU (PU3UYECKUX U https://m.edso0.ru
XMMHYECKUX CBOMCTB
MHOroaToMHBIE CIIUPTHI: TUIIEHTJIUKOJIb U bubnnorexka [IOK
48 TJIMIEPUH, UX (pU3nYecKue u XUMHUIEeCKHe https://m.edsoo.ru
CBOMCTBa
49 CriocoObl MosTyueHus ¥ IIPUMEHEHHIE bubnmorexa [IOK
MHOT'OQTOMHBIX CITUPTOB https://m.eds00.1u
50 MDeHOI: CTPOEHHE MOJIEKYIIBI, (PU3NIECKHE Bubnmorexa [IOK
cBoiicTBa. TOKCHYHOCTH eHOa https://m.eds00.ru
bubmuorexa [IOK
51 XuMHueckue cBoiCTBa (heHoma https://m.eds00.ru
bu6numoreka [IOK
52 Crioco0sI noydeHus: U npuMeHeHue heHona

https://m.edsoo.ru



https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae
https://m.edsoo.ru/863e39ae

ITpaktrueckas padota Ne 2. Perenue

bu6nmmoreka [IOK

53 AKCIEPUMEHTAIBHBIX 33714 110 TEME https://m.edso0.ru
«CrpThl 1 (HEHOIBI»
Cucremaruzaiys 1 006001IeHHE 3HAHUIA T10 Bubnmorexa [IOK
54 TeMe https://m.edsoo0.ru
Anbaerubl U KETOHBI: 3JIEKTPOHHOE bubmmorexa [IOK
55 CTpOCHUE KapOOHUIBHOM I'PYIIIIEI; https://m.edsoo.ru
TOMOJIOTUYECKHUE PsiIIbl, 001Iast popmyIa,
M30MepHsl 1 HOMEHKJIATypa
56 ATNBIEruabl U KETOHBI: (PU3HUECKUE bubmorexa LIOK
CBOHCTBA; peaKIX NPUCOCTUHECHUS https://m.eds00.ru
57 Peakiuu OKHUCIICHUS ¥ KaUYECTBEHHBIC bubmorexa [IOK
pEaKLUK aNbJCTHIOB U KETOHOB https://m.eds00.ru
bubmuorexa [IOK
58 CriocoObl nostyueHust aabAeru10B U KETOHOB https://m.edsoo.ru
OIHOOCHOBHBIE TIPE/ICNIbHBIE KAPOOHOBBIE bubnmoreka [JOK
59 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS MX https://m.edsoo.ru
MOJIEKYJI
60 M3oMepust 1 HOMEHKIIATypa KapOOHOBBIX bubmorexa LIOK
KHUCIIOT, X (PU3NYECKUE CBOWCTBA hitps://m.eds00.ru
61 XUMHUYECKHE CBOMCTBA MPEIETBHBIX bubnmorexa [IOK
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIIOT https://m.eds00.ru
OCoOeHHOCTH CBOWCTB MYPaBbUHON bubmmorexa [IOK
62 KUCIOTHI. MHOrooOpa3ue kapOOHOBBIX https://m.edsoo.ru

KHCJIOT
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OCcoOEHHOCTH CBOMCTB: HEMPEISIbHBIX U
apoMaTHYeCKUX KapOOHOBBIX,

bu6nmmoreka [IOK
https://m.edso0.ru

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraBuTeny BeICIIUX
KapOOHOBBIX KUCIIOT

64 [ToHsATHE O IPOU3BOIHBIX KAPOOHOBBIX Bu6morexa [IOK
KHCJIOT https://m.edsoo.ru

65 CrocoObI ToTy4eH s ¥ IPUMEHEHHUE Bu6mmorexa IIOK
KapOOHOBBIX KHCIOT https://m.edso0.ru

66 Cnoxuble >QUPBI: TOMOJOTHYECKHUH PSII, Bubnmorexa IIOK
oOmras popMysa, U30MEpHUs 1 HOMEHKJIATypa https://m.eds00.ru

67 dusnyecKre 1 XMMHYECKHE CBOMCTBA bu6miorexa LIOK
>bupos https://m.edsoo.ru
Pemienue pacu€THbIX 3a7a4: 0 YpaBHEHUIO bubmuorexa [IOK

68 XUMHYECKON PEaKINK, Ha OIPEIeTICHNE https://m.edso0.ru
MOJICKYJISIPHOU (POPMYITBI OPTraHMYECKOTO
BEILIECTBA
[TpakTuueckas padota Ne 3. Pemenue bu6nuoreka LIOK

69 AKCTIEPUMEHTAIBHBIX 3aJ1a4 110 TEME https://m.edsoo.ru
"Kap6onoBsie kucnotbl. CiioxHble 3pupnl"

20 XKupsrl: ctpoenue, pusndeckue u Bubnmorexa IIOK
XUMHUYECKHE CBOMCTBA (TUAPOIIN3) https://m.edso0.ru
Oco06eHHOCTH CBOMCTB KUPOB, COJIEPIKAIINX bu6mmoreka [IOK

71 OCTAaTKU HENPEACIbHBIX )KUPHBIX KUCIIOT. https://m.edso0.ru

Kups! B npupone
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Mb11a KakK COJIM BBICIITHAX Kap6OHOBBIX

bu6nmmoreka [IOK

72 KHCJIOT, UX Morotee aerctaue. Iloagarne o https://m.edsoo.ru
cuHTeTHYecKux Morouux cpeacteax (CMC)
I'eneTnyeckas CB3b yrieBOAOPOAOB U bubnuorexa [IOK
73 KHUCJIOPOACOAECPKAIINX OPraHUYECKUX https://m.edsoo.ru
BEIIECTB
74 PacuéThl 10 ypaBHEHUSAM XUMHUUYECKUX Bubnmorexa [IOK
peaxyii https://m.edsoo.ru
75 Cucremaruzanys ¥ 0000LIEHHE 3HAHUIM 110 But6morexa LIOK
TeMe https://m.edso0.ru
OO01mas xapaKTepucTHKa YTIeBOIOB U bubnunoreka [JOK
76 KJ1accu(pUKaIus yriieBoaoB (MOHO-, TU- U https://m.edso0.ru
MOJIMCaXapuIbl)
77 Monocaxapuasl: pU3NUECKHE CBOWCTBA U bubnuorexa [IOK
HaXOXKJIEHHE B IPHPOJIE https://m.edsoo.ru
- [IpUMeHEHNE TIIFOKO3bL, €€ 3HAYCHUE B brbnmorexa LIOK
YKU3HEJEATEIBHOCTH OpraHu3Ma https://m.edso0.ru
Jucaxapunapl: caxaposa, MaJIbTO3a U JIAKTO3a. bubmuorexa [IOK
79 Haxoxnenue B mpupojie 1 IpuMeHEHNE https://m.edsoo.ru
JIMCaxapuioB
ITonucaxapuipl: CTPOEHUE MAKPOMOJIEKYII, bubnmoreka [JOK
80 ¢du3nueckre 1 XUMHUYECKUE CBOMCTBRA, https://m.edsoo0.ru
MpPUMEHEHHE
bu6mmoreka [IOK
81 [onsiTne 06 NCKYCCTBEHHBIX BOJIOKHAX

https://m.edso0.ru
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Pemrenne PpaCUCTHBIX 3a4a4 Ha OIIPEACIICHUEC

bu6nmmoreka [IOK

82 JIOJTM BBIXOJ1a TIPOJTYKTA PEAKIUU OT https://m.edsoo.ru
TEOPETUYECKH BO3MOKHOT'O

83 CucremaTu3aius ¥ 00001IeHIE 3HAHHUH TT0 Butmorexa LOK
paseny https://m.edso0.ru
KonTponbHas pabota mo Teme bubnmoreka [IOK

84 "Kucnopoacoaepxaliyue opraHuuecKue https://m.edsoo.ru
coequueHus"
AMUHBIL: KITaccupUKAIMS, CTPOSHUE bubmuotexa [JOK

85 MoJIeKyI, oO11as popMmyia, U3oMepus, https://m.edsoo.ru
HOMEHKJIaTypa 1 (PU3NYeCcKHe CBOMCTBA

86 XuMHUYECKHe CBOMCTBA an(paTHIECKUX bubnnorexa IOK
AMUHOB https://m.edso0.ru

87 AHWINH: CTPOEHUE aHUJIMHA, OCOOEHHOCTH bubmorexa LOK
XUMHUYECKHUX CBOWCTB aHUIMHA https://m.edso0.ru

a3 CriocoOBbI MoTy4eHus ¥ IPUMEHEHHUE bubmorexa [IOK
anudaTUIECKUX aMHUHOB https://m.edsoo.ru
AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30MepHus, bu6nuoreka [IOK

89 busndeckue cBoiicTBa. OTaeIbHBIC https://m.edsoo.ru
NPEJICTABUTENN (L-AMHUHOKHUCIIOT
XuMHUYECKHE CBOMCTBA aMUHOKHUCIIOT, UX bubmuorexa [IOK

90 Omonoruvyeckoe 3HaYeHNEe aMUHOKHUCIIOT. https://m.edsoo.ru
CuHTe3 U THAPOIU3 MENTHI0B

o1 Benku Kak IpUpOIHbIE TTOJIUMEPEL; bubmiorexa LIOK

CTPYKTYpPHI OEITKOB

https://m.edso0.ru
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bu6nmmoreka [IOK

92 XMMHUYECKHE CBOMCTBA OEIIKOB https://m.eds00.ru

AzoTCoaepKalie reTeporuKINIeCKIX bubnmnoreka [IOK
93 coeanHeHusX. HykiIenHOBbIE KUCTIOTBI: https://m.edso0.ru

COCTaB, CTPOEHUE U OMoJIOTHYecKas poJib

[IpakTuueckas padora Ne 4. Pemenue bubmmorexa [IOK
94 AKCIEPUMEHTAIBHBIX 3aJa4 10 TEME https://m.edsoo.ru

«A3oTcoaepKallue OpraHnyecKre

COETMHEHUS»

[TpakTueckas padorta Ne 5. Pemenue bubnnoreka [IOK
95 JKCIIEPUMEHTAJIBHBIX 3a71a4 110 TEME https://m.edso0.ru

«Pacmo3HaBaHne OpraHNYECKUX

COETMHECHUI

KonTtponbHas paboTa mo teme bubmuorexa [IOK
96 "A30TConepIKaIIe OpraHuIecKrue https://m.edsoo.ru

coeauHeHus"

OCHOBHBIE TOHSTUSI XUMUHU bubmuorexa [IOK
97 BBICOKOMOJICKYJISIPHBIX COSJIMHEHUH U https://m.edso0.ru

METOJIbI UX CHHTE3a —IIOJIMMEpU3aNns U

MIOJTMKOHICHCAIIHS

ITnactMmaccsl. YTuiusanus u nepepaboTka Bubnmorexa [IOK
98 T — https://m.edso0.ru
99 DN1acTOMEpHI: HATYPAIbHBIA CHHTETHYECKHE ]r?tI;IGJ-mOTeKa HOK

Kayuyki. Pesuna ps://m.edso0.ru

Bonokna: HaTypajibHbIE, ICKYCCTBEHHBIE, bubmuotexa [JOK
100 cunrernyeckue. [lonrumeps cenuaibHOTO https://m.edsoo.ru

Ha3Ha4YCHUA
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[Tpaktrueckas padota Ne 6. Perenue

bu6nmmoreka [IOK

101 AKCIEPUMEHTAIBHBIX 33714 110 TEME 1 https://m.edso0.ru
«Pacmno3HaBaHue MIACTMACC U BOJIOKOH»
O0o001eHe U cucTeMaTu3alys U3y4eHHOT O bubmunoreka LIOK
102 MmaTepuaia 1o reMe "BeicokoMonekynsapHble 1 https://m.edsoo.ru
coequueHus"
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102
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11 KJIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne nu(ppoBbIe
Tema ypoka Konrpoabusie | IlpakTuyeckue
n/n Bceero o0pa3oBaTejibHbIE
padoTbI padoThI
pecypchbl
1 Artom. CocTaB aTOMHBIX sijiep. XUMHICCKUN 1 bubmmorexa [IOK
s1eMeHT. 30Toms! https://m.edsoo.ru
5 CTpoeHHe 3JIEKTPOHHBIX 000JI0YEK ATOMOB, 1 bubnuorexa IIOK
KBAHTOBBIC UHCIIA https://m.edso0.ru
Knaccuukanuss XuMHYECKUX DJIEMEHTOB (S-, bubmorexa [IOK
3 p-, d-, f-omemenTHI) 1 https://m.edso0.ru
k) H
PacnpeienieHye 3IEKTPOHOB MO ATOMHBIM brbsmorexa LIOK
4 op6uTanIM 1 https://m.edso0.ru
ONIEKTPOHHBIE KOH(MUTYPALIM ATOMOB bu6anorexa LHOK
p yp
5 3JIEMEHTOB B OCHOBHOM U BO30YX/IEHHOM 1 https://m.edsoo.ru
COCTOSIHUHU
6 DIIEKTPOHHbIE KOH(DUTYPAIIUE HOHOB. 1 Bubsmorexa [IOK
DNEeKTPOOTPULIATEIBHOCTD https://m.edsoo.ru
[lepuoanueckuii 3axoH u Ilepuoanueckas bubmmorexa [LIOK
- CHCTEMa XUMHUYECKHUX deMeHToB Jl. U. 1 https://m.edsoo.ru
Meneneesa, CBA3b ¢ COBPEMEHHOM TEOpUEHN
CTPOEHUS aTOMOB
g 3aKOHOMEPHOCTH M3MEHEHHUS CBOMCTB L bubmmorexa [IOK

XHUMHUYCCKHUX 3JICMCHTOB U 06p33yeMI)IX MU

https://m.edso0.ru
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MPOCTHIX M CIIOKHBIX BEIIECTB IO IPYIIIAM H
repruoam

CucreMarusanys 1 0000IeHNe 3HAHNUI IO

bu6mmoreka [IOK

9 :
TeMe https://m.edso0.ru
Buaer xumudeckoi cBs3u. MexaHu3Mbl but6mmoreka [IOK
10 00pa30oBaHUs KOBAJICHTHOM CBS3U. https://m.edsoo.ru
Bonopoanas cBsizb. MexmolneKkynsipHbie
B3aUMOJICHCTBUS
BaneHTHOCT M BaJIeHTHBIE BO3MOKHOCTH but6mmoreka [IOK
11 aToMOB. CBS3b 3JIEKTPOHHOMN CTPYKTYpPBI https://m.edsoo.ru
MOJIEKYJI C UX T€OMETPUUECKUM CTPOCHUEM
12 IMpeacraBieHns 0 KOMIUIEKCHBIX bubnuorexa IIOK
COEJIMHEHUSX: COCTaB U HOMEHKIIATypa https://m.eds00.1u
BeniecTsa MOJIEKYIISIPHOTO U bu6nmoreka [IOK
13 HEMOJIEKYJIIPHOIO CTpOoeHUs. Turbl https://m.edso0.ru
KPUCTAIITUYECKUX PEIIETOK U CBOMCTBA
BEIIIECTB
14 [oHsATHE O TUCTIEPCHBIX CUCTEMAX. bubuorexa TIOK
[IpeacraBieHne 0 KOJIIOUIHBIX PACTBOPax https://m.edsoo.ru
HctrHHBIE paCTBOPHI: HACKIIIEHHBIE U bubnuotexa [JOK
15 HEHACBILICHHBIE, PACTBOPUMOCTb. https://m.edsoo.ru
Kpucramnoruaparst
16 Crioco0Bbl BEIpaKEHHUsI KOHIIEHTPAIAN butmorexa LIOK

pacTBOpOB

https://m.edsoo.ru
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Pemenne 3a1a4 C UCII0JIb30BaAHHUEM MMOHSATHI

but6mmoreka [IOK

17 «MaccoBasi J0JIs1 PaCTBOPEHHOIO BEIIECTBA, https://m.edsoo.ru

«MOJISIpHAsT KOHIICHTPAIUS»

Knaccudukanys ¥ HOMEHKIATypa Bubnmorexa [IOK
18 HEOPraHMYECKUX BEIECTB https://m.edso0.ru

CucreMaTusanus U 00001LIeHHe 3HAHUA 110 Bubmiorexa OK
19 TeMe https://m.edsoo.ru

Kontposnbnast padota no teMam «CTpoeHune bubnuorexa [JOK

atoma. [lepnoandeckuii 3aK0H H https://m.edsoo.ru
20 [Mepuoanyeckasi cucreMa XUMHYECKUX

snemenToB /.M. MenneneeBay, «Ctpoenue

BelecTBa. MHOrooOpa3ue BEIIeCcTB»

Knaccudukamnms XuMruaecKux peakiuii B bubmuotexa [JOK

HEOPraHUYECKOW U OPraHUYECKON XUMUHU. https://m.edsoo.ru
21 3aKOH COXpaHEHUs1 MAaCChl BEUIECTB; 3aKOH

COXpaHEHUS U MPEBPALICHHS SHEPTUU TIPU

XUMHUYECKHUX PeaKIMsIX

Tennoble Y3QPEKTH XUMUUECKUX PEAKIIHIL. brbsmorexa LIOK
22 Tepmoxumuueckue ypaBHEHUS https://m.edsoo.ru

BbIYHCIIEHNS 110 YPABHEHUSIM XUMHYECKUX bubsmorexa LHOK
23 peakuuii ¥ TePMOXUMUYECKUM YPaBHEHHUSIM https://m.edsoo.ru

CKOpOCTh XMMHUYECKOU peakiuu, eé bu6nmoreka [IOK
24 3aBUCHMOCTB OT Pa3IMIHBIX (haKTOPOB. https://m.edso0.ru

Kartanus u karanuzaTopsl

Bbu6moreka [JOK

25 ['oMoreHHbIe ¥ reTepOreHHbIE PEAKIIUU

https://m.edsoo.ru
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[Ipaktrueckas padora Ne 1 mo reme "Bnusuue

but6mmoreka [IOK

26 pa3IuYHbIX (PaKTOPOB HA CKOPOCTh https://m.edsoo.ru
XUMUYECKON peakuuu"

27 OGpaTuMblie U HEOOPATHMBIE PEAKITHH. bubmorexa [IOK
XHUMHUYECKOE PAaBHOBECHE https://m.eds00.ru
[paktuyeckas padora Ne 2 mo teme "Bnusaue bubmmorexa [LIOK

28 pa3IuyHbIX (PAaKTOPOB HA TMOJI0KEHUE https://m.edso0.ru
XUMHUYECKOI'0 paBHOBECHS"

DunekTponuTrudeckas auccouuanusi. CUibHbIC but6mmoreka [IOK

29 1 cradplie 2MeKTpoauThl. CTeneHb https://m.edsoo.ru
JVICCOLIALINN
Honnoe npousBeaeHue Bobl. Cpena BOAHBIX bu6mmoreka [IOK

30 pactBopoB. Bogoponuslii nokaszarens (pH) https://m.edsoo.ru
pacTBopa

31 Tupponus coneil. Peakuuu, mpoTeKaroime B bubmmoreka LHOK
PACTBOPAX IEKTPOTHTOR https://m.edso0o.ru
[Ipaktrueckas padota Ne 3 o Teme bubmuotexa [JOK

32 "XuMH4ecKkue peakiy B pacTBopax https://m.edso0.ru
IEKTPOJIUTOB"

33 OKHUCIMTENBHO-BOCCTAHOBUTENIBHBIE PEAKIIUH. Bubmorexa [IOK
Bakueiime oKucIuTea 1 BOCCTAHOBUTETTU https://m.eds00.1u
MeTo1 3IEKTPOHHOTO (JIEKTOHHO-HOHHOTO) bubnuorexa TIOK

34 GaaHca https://m.edso0.ru

but6mmoreka [IOK

35 DIIEKTPOJIN3 PACTBOPOB U PACIUIABOB BEIIECTB

https://m.edsoo.ru
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but6mmoreka [IOK

36 Pemrenue 3a1a4 pa3nMyHBIX THITIOB https://m.edso0.ru
bubmuorexa [JOK
37 Pemenue 3aau pa3iuyHbIX TUIIOB https://m.eds00.ru
33 CucreMarusanus 1 0000IIEHNE 3HAHUIM 110 Brbmiorexa LOK
Teme "XHMHUECKHE peaKiH" https://m.edso0.ru
39 KourposnsHas pabota 1o teme "XuMudeckue bubmorexa [IOK
peakimu” https://m.edsoo.ru
ITonoxxenue HeMertainos B [lepuognueckon bubnuorexa [IOK
40 CHUCTEME XUMHUUYECKHUX 3emMeHToB Jl. U. https://m.edso0.ru
MeHieneeBa 1 OCOOCHHOCTH CTPOSHUS HX
aToMoB. @HU3HUECKUE CBOICTBA HEMETAJIOB
a1 AJIOTpONHS HEMETAILIOB (Ha IPUMEPE Bubnmorexa [IOK
KHcIopoa, cepsl, hpochopa u yriepoaa) https://m.eds00.1u
42 Bogopox: nonyuenue, pusndecKue u bubuorexa [IOK
XUMHYECKHE CBOMCTBA [ Mapubl https://m.edso0.ru
["anorensl: HaXOXKIEHUE B MPUPOJIE, CITOCOOBI but6mmoreka [IOK
43 MONTy4eHUs1, PU3NIECKHUE U XUMHUYECKUE https://m.edso0.ru
CBOMCTBA
I'anorenoBonopoasl. Baxueiue bubnuoreka [IOK
44 KHUCJIOPOJCOEpKAIIUE COCTUHECHUS https://m.edso0.ru
raJIoTeHOB
JlabopaTopHbIe U TPOMBINUICHHBIE CTIOCOOBI bu6mmoreka [JOK
45 MIOJIy4EHUs TaJIoreHOoB. [I[pumenenue https://m.edso0.ru

T'aJIOrCHOB U UX COCI[I/IHCHI/Iﬁ
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[Ipaktruueckas padota Ne 4. Permenue bubmuorexa [JOK
46 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME https://m.edsoo0.ru
«l"amoreHp»
Kucnopon: mabopatopHblie U IPOMBINIIICHHBIE bu6nmnoreka [IOK
47 crocoObl ONy4YeHusl, PU3nIecKue u https://m.edsoo.ru
xuMmuueckue cBorcta. O30H. [Ipumenenue
KHCJIOPO/Aa U 030Ha
bu6moreka [IOK
48 Oxkcubl ¥ IEPOKCUIBI https://m.eds00.ru
but6mmoreka [IOK
49 Pemenue 3a1a4 pa3inyHbIX TUIIOB https://m.eds00.ru
Cepa: HaxOXJIeHHE B IIPUPOIE, CIIOCOOBI bubnuorexa [JOK
50 noTy4eHus1, GU3NIECKHEe U XUMHUIECKHE https://m.edso0.ru
CBOMCTBA
bu6mmoreka [IOK
51 Ceposozopoz, cynbhusl https://m.edsoo.ru
52 Kucnopoacoaepkamye coeIMHEHNS CEPBL. BH6J_IHOTeKa LOK
Oco6eHHOCTH CBOMCTB CEPHON KHCIIOTHI https://m.edsoo.ru
[Ipaktruueckas padorta Ne 5. Permenue bubmuorexa [JOK
53 JKCHEPUMEHTAJIBHBIX 3a7a4 1o TeMe «Cepa u https://m.edso0.ru
€€ COCIMHECHU»
A30T: HaXOXKJEHUE B MPUPOJIE, CTIOCOOBI bu6mmoreka [JOK
54 noTydeHus1, GU3NIECKUe U XUMUICCKUC https://m.edsoo.ru
CBOMCTBA. AMMMaK, HUTPHUbI
5e Kucnopoconep-xalye CoeIMHEHNs a30Ta. Brbmioreka HOK

Oco0EeHHOCTH CBOWCTB a30THOU KHUCJIOTHI

https://m.edsoo.ru
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HpI/IMeHeHI/IC a30Ta U €ro COeAMHECHUM.

but6mmoreka [IOK

56 .
A30THBIe yOGpeHus https://m.edso0.ru
docdop: HaXOKIEHUE B TPUPO/IE, CITOCOOBI bub6mmoreka [IOK

57 MoJIyueHusi, PU3NYECKUE U XUMUIECKHE https://m.edsoo.ru
cBoricTBa. Dochuasl u Gochun

53 Oxcunpl pocdopa, hochopcoaepskarye Bubmiorexa OK
kucioThl. Conu hochopHOM KUCTOTHI https://m.edsoo.ru

59 [Tpumenenue Gocdopa 1 ero coeUHEHHIA. bubmorexa [IOK
docdoprbie yI0GpeHus https://m.edsoo.ru
[TpaxTrueckas pabora Ne 6 Pemenue bu6mmoreka [IOK

60 IKCIIEPUMEHTAIIBHBIX 337124 110 TeMe «A30T U https://m.edso0.ru
dhochop 1 uX coeTMHEHUS
Yraepoa: HAX0XKIAECHUE B IPUPOJIE, bu6nmoreka [IOK

61 JJIOTPONHbIE MO (DUKALUK; PU3HUECKUE U https://m.edso0.ru
XHUMHUYECKHE CBOMCTBA IPUMCHECHUE

62 Oxcun yraepoga(ll), okcun yrnepona(1V), brbmorexa LIOK
yroJibHasi KUCJIOTa U €€ COJH https://m.edsoo.ru

but6mmoreka [JOK

63 Pemenue 3a1a4 pa3auyHbIX THIIOB https://m.eds00.ru
Kpemuuii: HaxXoXaeHue B MPUPOJIE, CIIOCOObI bubnuorexa LIOK

64 MOJTy4eHHUs1, PU3NUECKHUE U XUMUUYECKHUE https://m.edso0.ru
CBOMCTBa

65 Oxcup kpemuus(1V), kpeMHUEBas KMCIIOTA, brbsmorexa LIOK

CHJIMKAThI

https://m.edsoo.ru
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HpI/IMCHeHI/IC KpEMHHA U €T0 COCIUHEHMI.

but6mmoreka [IOK

66 .
Crekio, ero moxy4yeHue, BUIbI CTEKIIA https://m.edso0.ru
bubmuorexa [JOK
67 Pemenue 3aau pa3iuyHbIX TUIIOB https://m.edsoo.ru
Cucrtematu3anus 1 0000IIeHNE 3HAHUI TI0 bu6mmorexa IIOK
63 teme "HemeTamisr" https://m.edsoo.ru
but6mmoreka [IOK
69 KontponeHas pabora mo teme "Hemetasnsr" https://m.eds00.ru
0 AHanm3 pe3ybTaToB KOHTPOJIBHON PaboThlI, Brbmmoteka LIOK
7 KOPPEKIIS OIIMBOK https://m.edsoo.ru
[Tonoxenue metamios B [lepuoguueckoit bu6nmoreka [IOK
71 CHUCTEME XUMHUUYECKHUX DJIEMEHTOB. https://m.edsoo.ru
Oco0eHHOCTH CTPOEHUS IEKTPOHHBIX
000J109€K aTOMOB METAJIOB
29 O6mue Gu3HIecKre CBOMCTBA METAIIIOB. Bubmorexa [IOK
[TpuMeHeHrEe METAJIIOB B OBITY M TEXHHUKE https://m.edsoo.ru
but6mmoreka [IOK
73 Cmnassl MetainoB. Kopposust MeTamios https://m.eds00.ru
but6nmoreka [IOK
74 Pemenue 3aaau pa3nuyHbIX TUIIOB https://m.edsoo.ru
DIIEKTPOXUMHUYECKUN DSl HAPSKEHUM bu6mmoreka [JOK
75 MeTasuioB. O0mue crnocoob! NOTY4YEeHUsS https://m.edso0.ru

MCTAJ1JIOB
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OO6mas xapakTepucTuka MeTauioB |A-rpynmsr
[Nepromuveckoit CHCTEMBI XUMHYECKUX
31eMeHTOB. Hatpuii u kanuii: nony4yexue,

but6mmoreka [IOK
https://m.edsoo0.ru

76 (u3nuecKre U XUMUYECKUE CBOMCTBA,

MPUMEHEHHE MTPOCTHIX BEIIECTB U UX

COeIUHEHNN

Oo6mmas xapakrepuctuka Mmetauios |1A- bu6mmoreka [JOK

rpymusl Ileppogudeckoin cucteMsl https://m.edso0.ru
77 XUMHYECKHX 3JIEMEHTOB. Maruui U KajabLW:

noJiyueHue, PU3n4ecKue 1 XuMUIeCcKue

CBOICTBa, MPUMEHEHHE MIPOCTHIX BEIIECTB U

HUX COCTMHEHUH

bu6mmoreka [IOK

78 JXKé€cTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUs https://m.eds00.ru

AmoMuHuii: monyuenue, GU3NUECKUE U Bubmiorexa HOK
79 o https://m.edsoo.ru

XUMHYECKHE CBOHCTBA, MPUMEHCHHE

AMdoTepHbIe CBOMCTBA OKCHIA M THIPOKCHUIA but6mmoreka [IOK
80 QITFOMUHHUS, TUAPOKCOKOMILIECKCHI aTFOMHHUS, https://m.edsoo.ru

WX IPUMEHEHHE

bu6mmoreka LIOK

81 Pemenue 3a1au pa3nuyHbIX TUIIOB https://m.eds00.ru

[IpakTrueckas padbora Ne 7. Pemenue bubmuoreka [IOK
82 SKCHEPUMEHTAIbHBIX 33]1a4 110 TEME https://m.edso0.ru

«MeTannsl TIaBHBIX MTOATPYII

OO6m1as XxapakTepHUCTHKa METAILIOB TTOOOYHBIX bubnuorexa [JOK
83 nonrpymn (b-rpymm) Iepuoanuaeckoit https://m.edsoo.ru

CHUCTEMbI XUMHNYCCKUX 3JICMCHTOB
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du3nyeckue U XMMUUEeCKHE CBOICTBA XpoMma u

but6mmoreka [IOK

84 .
€ro COeTUHEHHH, UX IPUMEHEHHE https://m.edso0.ru
Baxwneriue coelMHEHNs MapraHua. but6mmoreka [JOK
85 [Tepmanranat Kanusi, €ro OKUCIUTEIbHbIC https://m.edso0o.ru
CBOICTBa
du3nUeCKUe 1 XUMUYECKHUE CBOMCTBA Keje3a bubmuoreka [JOK
86 u ero coequHeHui. [lomyyeHne u npuMeHeHue https://m.edso0.ru
CILIABOB KeJie3a
87 dusnuecKue U XUMHUYECKHE CBOWCTBA MEIH U Bubmorexa [IOK
e€ COeTMHCHM, NX TPUMEHEHNE https://m.edsoo.ru
du3znyeckue U XUMUUYECKHE CBOMCTBA IIMHKA U but6mmoreka [JOK
88 €ro COCTUHCHUH, X PUMCHECHHE. https://m.edso0.ru
I'ApOKCOKOMITIEKCHI IIMHKA
[paktuyeckast padora Ne 8. Pemenue bubmuorexa LIOK
89 AKCIIEPUMEHTABHBIX 3324 110 TEME https://m.edso0.ru
«MeTamniel MOOOYHBIX MOATPYII»
but6mmoreka [IOK
90 Pemenue 3a1a4 pa3inyHbIX TUTIOB https://m.eds0o.ru
o1 OGo06IIEHNE U CHCTEMATH3AIUS H3y9E€HHOTO brbmoteka LIOK
Marepuaia no teme "Merasuibr" https://m.eds00.ru
Bbu6moreka [JOK
92 KonrponpsHas pabota no teme "Metasuisr" https://m.eds00.ru
93 AHanus pe3ynbTaToB KOHTPOJIBLHOMH paboTsl, brbsmorexa LIOK

KOPPEKIIUs OIHO0K

https://m.edsoo.ru
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Ponp xuMuu B o0ecrieueHun YCTOP'IQHBOFO

but6mmoreka [IOK

94 pa3BuTus yenoseuecTBa. [IoHATHE O HAYUHBIX 1 https://m.edsoo.ru
METOJ1aX MCCIIE0OBAHUS BEIIECTB
Hayunble NpuHIUIIBEI OpraHUu3anuu bubnuorexa LIOK

95 XHMHUYECKOT0 MPOU3BOJICTBA. 1 https://m.edsoo.ru
[IpoMBITIIIEHHBIE CITOCOOBI MTOTYYSHHSI
BOXKHEHIIMX BEILIECTB

96 XHUMHYECKOE 3arPA3HEHHE OKPYKAIOIIEH L bubuorexa [IOK
CpeJIbI ¥ €T0 MOCIEICTBUS https://m.eds00.u
XuMUS U 310pOBbE YenoBeKa. JIeKapCTBEeHHbIE bubmmorexa [IOK

97 cpercTBa 1 https://m.edsoo.ru

03 Xumus numy. Pois Xumuu B 00ecreyeHnu L bubmiorexa LIOK
MUIIEBOM OE30MaCHOCTH https://m.eds00.1u
KocMernyeckne u mapproMepHbIE CPEICTBA. Brbmotexa LIOK

99 BEITOBAS XUMIS 1 https://m.edsoo.ru
Xumus B CTPOUTENIbCTBE. BaxkHenime bu6mmoreka [JOK

100 CTPOUTENbHBIE U KOHCTPYKIIMOHHBIE 1 https://m.edsoo.ru
MaTepHUaIbI

101 XUMHs B CENBCKOM X03s11icTBE. OpraHuyecKue L brbsmorexa LHOK
Y MHHEPAJIbHBIE YI0OpEHHUSI https://m.eds00.u
Cucrematu3anus ¥ 00600LIEHNE 3HAHUIA 110 bubnuorexa [IOK

102 Teme 1 https://m.edsoo.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

* Xumus, 10 xknace/ T'abpuensia O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxmmonepHoe o6miectBo «M3narensctBo «IIpocBerienue

* Xumus, 10 xkmacc/ Epemun B.B., Ky3emenko H.E., Tepenun B.1., [Ipo3nos
A.A., Jlyaun B.B.; non penakiueit Jlynuna B.B., O01ecTBo ¢ orpaHnueHHOM
0TBETCTBEHHOCTHIO «JI[PODA»; AkimonepHoe o61miectBo «M3narenbcTro
«IIpocBemienue»

* Xumus, 11 xnacce/ T'abpuensa O.C., OcrpoymoB WU.I'., Cnagkos C.A., JIEBkuH
A .H., Aximmonepnoe obmectBo «M3natenpctBo «IIpocBemenne»

* Xumus, 11 xnacc/ Epemun B.B., Ky3pmenko H.E., [IpoznoB A.A., Jlynun B.B.;
non penakiueit Jlyauna B.B., O611ecTBO ¢ orpaHUue€HHON OTBETCTBEHHOCTHIO

«IPODAY; AktinonepHoe odmectBo «M3aarenscTBo «IIpocBerienres

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJIA

1.3a6poauna P.U., Conosernkas JI.A.. KauecTBeHHbIE 3a/1a4l B OPraHUYECKOM
XUMUHU. —

benropon, 2012.

2.Kaepuna A.A u np. EI'D-2018. Xumus. Kypc camononroroku. TexHonorus
peuieHus

3aganuil. [Ipocsemenue, 2018



3.Kyspmenko H.E. Epémun B.B., [lonkoB B.A. Xumus 111 IKOJIBHUKOB
CTapIlIUX KJIACCOB U

nocTynaronux B By3sl.M.:JIpoda,2014

4.ITak M. Anroputmsl B 00yderun xumun. — M.: [IpocBemenue, 2010.
S.IIporacos I1.H., LlutoBuu N.K. Meroauka pemennst pac4eTHbIX 3a/1a4 110
XAMUU. — M.:

[Ipoceemienue, 2010.

MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET

1.Enunas xomnekuus LIOP: TIpenmernas kosutekius «Xumusi» http://school-
collection.edu.ru/collection/chemistry

2.EcTecTBEeHHO-Hay4YHbIe KcriepuMeHThl: xumus. Komnekuus Poccuniickoro
obrieoOpaszoBarenbHOro moprana http://experiment.edu.ru

3.Bcepoccuiickas onuMmIiiaaa MKOJIBHUKOB 1o XxuMuu http://chem.rusolymp.ru
4.Opranrueckas XUMUs: 3JICKTPOHHBIA YUeOHUK IS CPETHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru






		2023-09-05T14:44:04+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ШКОЛА № 2"
	я подтверждаю этот документ своей удостоверяющей подписью




