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MOSACHUTEJBHASA 3AIINCKA

Pabouas mporpamma mo XMMHU Ha YPOBHE CpeaHero oOmiero oOpa3oBaHMsI
pa3zpabotana Ha ocHoBe DenepanbHOrO 3akoHa OT 29.12.2012 Ne 273-03 «O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
benepanbHO o0Opa3oBarenbHON IPOrpaMMBbl CpeIlHEro oO1ero
obpazoBanusi(POIl COO), npeacrasnenHsix B denepanbHOM TOCYIapCTBEHHOM
obpazoBarensHoM crangapre COO, c¢ yuérom KoHmenuuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepany, peamu3yIONIMX OCHOBHBIE 00pa3oBaTelIbHbIE MPOrPAMMBbI, H
OCHOBHBIX ToNIokeHUH «Crpaterun pa3BuTusi BocnuTanus B Poccuiickoit
Oepnepanuun Ha niepuoj 10 2025 roma» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuMHsI Ha YpPOBHE YIIIYOJIEHHOTO W3Y4YEHHUS 3aHMMAeT Ba)KHOE MECTO B
CUCTEME €CTECTBEHHO-HAy4HOro oOpas3oBanus ywammxcs 10-11 xmaccos.
N3yuenne mnpenMera, peanuzyeMoe B yCIOBUAX AUG(EpEeHIIMPOBAHHOTO,
npouibHOro OOy4YeHHs, MPU3BAHO OOecneunTh O0O0IEe00pa30BATEIbHYI0 U
OOLIEKYNbTYPHYIO TOATOTOBKY BBITYCKHUKOB UIKOJBI, HEOOXOAMMYIO IS
aJanTaiyy uX K ObICTPO MEHSIOIIMMCS YCIOBUSIM U3HHU B COLIMYME, a TAKXKe JIJIs
OpOAODKEHHs OOyueHHUsT B OpraHu3alusx Mpo(eccrOHaJbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMUSI SIBJISICTCSI OJTHOM M3 MPUOPUTETHBIX AUCIUTLIINH.

B nporpamme mno XMMHM Ha3HauY€HUE TMpeaMeTa «XUMHUS» MOIydaeT
HOJpOOHYI0  MHTEpPIpPETAlMI0O B  COOTBETCTBUM C  OCHOBOMNOJAraroluMu
nosnioxkeHusiMu I'OC COO o B3auMOOOYCIOBICHHOCTH ILIEJIEH, CcolepkKaHus,
pe3ynbTaToB O0y4YeHHs M TpeOOBaHMH K YPOBHIO IMOATOTOBKH BBITYCKHUKOB.
CBUAETENHECTBOM TOMY SIBJISIFOTCS CJIEAYIOLIME BBIMOJIHSAEMbIE MPOTrpaMMOil MO
XUMUHU (QYHKIIHH:

e UH(pOPMALIMOHHO-METOUYECKAs, peaju3alusi KOTOpoll olecreynBaeTt
NOJlyY€HUE NPEJCTaBICHUS O ULENsIX, COJAEp)KaHWU, oOlIel crpaTeruu
oOy4eHHMsI, BOCIUTAHUS U Pa3BUTHS 00y4arOUIUXCsl CPEICTBAMH IIPEIMETA,
M3y4aeMoro B paMKax KOHKPETHOTO MpoQuJIs;

e OpraHU3aIMOHHO-TUJIAHUPYIOLLIAs, KOTOpast npeaycMaTpuBaeT
ONpENENICHNE: NPUHLMIIOB CTPYKTYpPHUPOBAHUS W MOCIIEIO0BATENIbHOCTU
U3y4YeHUs y4eOHOro maTepualia, KOJWYECTBEHHBIX M Ka4eCTBEHHBIX €Tr0
XapaKTEPUCTHK; MOAXOJ0B K (DOPMUPOBAHUIO COJEPKATEIbHOM OCHOBBI
KOHTPOJII U OUEHKH 00pa30oBaTEIbHBIX ITOCTHXKEHHM OOydyarolmuxcs B
pamMKax MTOTOBOHM arrectaud B (OpME €IUHOTO0 TOCYAapCTBEHHOTO
AK3aMEHa M0 XUMUH.

[Iporpamma a1 yriryOJI€HHOTO N3YUSHUS XUMUH:



e YCTaHaBIMBAaET WMHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sf3aTeIbHOE
JUIS W3y4eHUsT B paMKax OTIEIbHBIX Npoduiei, mnpeaycMaTpuUBaeT
pacnpenesNeHue W CTPYKTYpHUPOBAaHHWE €ro IO KJaccaM, OCHOBHBIM
coJiep>KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

e JaéT IMpHUMEpPHOE pachpeieiieHue y4yeOHOro BpPEeMEHH, PEKOMEHIyeMOTO
JUTSL U3yYEHHUSI OTAEIbHBIX TEM;

e IMpe/IaraeT MNPUMEPHYI0 IOCIEIOBATENIbHOCTh HW3YYEHUS Y4YEOHOro
Marepuana ¢ y4€ToM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXITPEIMETHBIX CBSI3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3a7a4 U3y4eHus MpeameTa
Ha yriayOJ€HHOM YpOBHE C YUYETOM COBPEMEHHBIX TPUOPUTETOB B CUCTEME
cpeaHero oOmero oOpa3oBaHUs, COJACPKATEIBHOU XapaKTEPUCTUKHU
IUIAHUPYEMBIX pEe3yJbTaTOB OCBOEHHUS OCHOBHOW 00pa30BaTeIbHOU
MIpOrpamMMBbl CpEeIHEro o01ero 00pa3oBaHUs (JIMYHOCTHBIX,
METaIpeMETHBIX, MPEIMETHBIX), a TaKXe C Y4ETOM OCHOBHBIX BHUJOB
y4eOHO-TIO3HABATENbHBIX JEHCTBUM  00ydYarolmerocs IO OCBOCHHIO
CoJIep KaHMs IIpeIMETa.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMME IO XUMHH IPELYyCMOTpPEHA
IPEEMCTBEHHOCTh C OOY4YeHHMEM XUMHUU Ha YPOBHE OCHOBHOI'O OOLIETO
oOpazoBaHus. 3a TpefelaMyd YCTAaHOBJIEHHOW MpPOrpaMMoil MO  XUMHUHU
00s3aTeNbHON (MHBAPUAHTHOM) COCTABJISIOLIEH COJEp)KaHMUs y4eOHOro MpeameTa
«Xumus» OCTa€Tcsi BO3MOXXHOCTH BBIOOpa €ro BapUaTHUBHOM COCTaBJISIONIECH,
KOTOpas JOJDKHA ONPENENAThCS B COOTBETCTBUM C HANPABICHUEM KOHKPETHOIO
npoduiis 00yueHusl.

B coorBerctBHM ¢ KoHOenryainbHbIMH mnosiokeHusmu PIOC COO o
HAa3HAUYCHUU TPEIMETOB 0a30BOro M yIIyOJEHHOIO YpOBHEH B CHCTEME
mudpepeHIupoBaHHOTO OOyYEHHMS Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHUs
XUMHSI Ha YpOBHE YIUIYOJEHHOTO U3YyYEHHs HamlpaBleH Ha pealu3aluio
MPEEMCTBEHHOCTH C  MOCJHEAYIOIMM  3TalioM  TOJYYEHUS  XUMHYECKOIro
oOpa3oBaHHs B paMKaX M3yYEHUS CHEIUAIbHBIX €CTECTBEHHO-HAYYHbIX U
XUMHUYECKUX JUCLMIUIMH B By3aX M OpPraHU3alUSIX CPEIHEro MpopecCuOHAIbHOIO
oOpa3zoBanus. B 93Toll CBs3M wH3ydeHHE TMpeaMeTa «XUMHsD OPUEHTHPOBAHO
OPEUMYIIECTBEHHO Ha paclIUpeHue U  YIIyOJeHHe TEeOpeTUYeCKOW U
MPAKTUYECKON MOATOTOBKU OOYYaIOIIMXCS, BEIOPABIIUX ONpeNeAEHHbIN Mpoduih
oOy4eHHMsI, B TOM YUCJIE C IEPCIEKTUBON MOCIEIYIONIET0 MOJIYYeHHUs] XUMHUYECKOTO
oOpa3oBaHus B OpraHu3aiusax nmpodeccruonanbHoro oopasoBanus. Hapsay ¢ atum,
B cBete TpeboBanuit ®I'OC COO k miIaHUpPyeMbIM pe3yibTaTaM OCBOEHUS
dbenepanpbHOll 00pa30BaTEIBPHOM MPOTPaMMBI  CpPeAHEro oO0Iero ooOpa3oBaHHS
u3ydeHue rmnpeameTa «XuUMHUS» OPHUEHTHPOBAHO TaKXKe Ha pElIeHHe 3ajiay



BOCIHUTAHUSA U COLMAIBHOTO PAa3BUTHS OOydaromuxcs, Ha (popMHpOBaHHE y HHUX
OOIIEUHTEIUIEKTYaIbHBIX YMEHUN, YMEHHI palMOHATU3alUK y4eOHOTo TpyAa H
O00OOIMIEHHBIX  CIMOCOOOB  JEATETHLHOCTH, WMEIOMIMX  MEKIUCITUTIIMHAPHBIH,
HaAJIPEeIMETHBIN XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIITYyOIEHHOTO H3y4UEHHUS
ABIIAIOTCS YIUIyOJN€HHbIE Kypchl — «Opranudeckas xumus» U «OO0mas u
Heopranuyeckas xumus». [lpu onpeneneHun noaxo10B K 0TOOPY U CTPYKTYpPHOMR
OpraHu3allid COJAEp>KaHUS 3TUX KypCOB B MporpaMme IO XHMHUU 32 OCHOBY
npuHaTel nosokeHuss GI'OC COO o paznmuuusax 06a3oBOro u yriayOJIEHHOTO
YpOBHEW U3yueHUs MpeaMETA.

OcHoBy cozaepxkaHusg KypcoB «Opranudeckas xumus» ©u «O0mas wu
HEOpraHWYecKas XHMHs» COCTABIISIET COBOKYMHOCTh NPEIMETHBIX 3HAHUU U
YMEHHM, OTHOCAIMXCS K 0a30BOMY YpPOBHIO HM3Y4YEHMs NIpeaMeTa. DTa CHUCTeMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE [OIOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJbIIMH 00BEM  (PAKTOIOTMYECKOTO
Matepuana. Tak, Ha yriayOJ€HHOM YpOBHE H3y4eHMs MpeaMera oOecreyeHa
BO3MOYKHOCTh 3HAQUMTEJIBHOTO YBEJIMYEHUS OOBEMA 3HAHMM O XUMHUYECKHX
3JIEMEHTaX W CBOWCTBAaX MX COEAMHEHUN Ha OCHOBE PACIIUPEHHUS U YIIIyOJeHUs
IIPEICTABICHUM O CTPOCHUM BEILECTBA, XUMUYECKON CBSI3M M 3aKOHOMEPHOCTAX
IPOTEKaHUS PEAKLUH, pACCMATPUBAEMBIX C TOYKU 3PEHUS XUMUYECKOW KUHETHUKU
U TepMoaMHamMuku. W3ydenue mnepuoamueckoro 3akoHa u Ilepmoamueckon
CUCTEMbl ~ XHMHUYECKUX  D3JEMEHTOB  0a3upyercsi  Ha  COBpPEMEHHBIX
KBaHTOBOMEXAaHWYECKHX IPEJCTABICHUAX O CTPOEHUU aToMa. XMMHUYECKAsI CBA3b
OOBSICHSIETCS C TOUKH 3PEHUSI DHEPIeTUYECKUX M3MEHEHUH npu e€ o0pa3oBaHUM U
pa3pyllieHuH, a TaKKe ¢ TOYKH 3pEHHs] MEXaHU3MOB €€ oOpazoBaHus. N3yueHue
TUMOB  peakuuil  JomojHseTcs  (HOopMUpOBaHMEM  TpEACTaBlIeHUM 00
IIEKTPOXUMHUYECKUX IPOLECCaxX M IEKTPOJIU3€E PACILUIABOB U PACTBOPOB BEILIECTB.
B kypce opranmyeckoil XMMHUU TPU PACCMOTPEHUH PEAKIIMOHHOW CIOCOOHOCTHU
COEJIMHEHUH ynenseTrca 0co00e BHUMaHUE BOIpocaM 00 3IEKTPOHHBIX dddekTax,
O B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIIMil.

Oco0oe 3HayeHWe HMeEeT TO, 4YTO Ha COJEpKaHUE KypCOB XHUMHH
yIIyOIEHHOTO YPOBHS M3YUEHHUS JUIsl KJIACCOB OMpeeaEHHOro mpodus (TIaBHbIM
o0pa3oM Ha UX CTPYKTYpy M XapakTep [ONOJHEHHH K oOmel cucreme
MPEIMETHBIX 3HAHUI) OKa3bIBAIOT BIMSHHE CMEKHbIEC NIpeIMeThl. Tak, Hanmpumep,
B COJCP)KaHUU MpeaMeTa I KJIaCCOB XUMUKO-(U3UYECKOro npoduiis 0oJbIIoe
3HaueHHUE OYIyT MMETh AJIEMEHTHI y4eOHOTO MaTepuayia 1o obmel xumuu. [Ipu
U3y4YEeHUU IMpeMeTa B JaHHOM Cllyyae akLEeHT OyJeT ciaenaH Ha OOIIHOCTh
METOJIOB MO3HAHUS, OOLTHOCTh 3aKOHOB U TEOPHUM B XUMUU U B (PU3MKE: aTOMHO-
MOJIEKYJIIpHasi Teopusi (MOJEKyJsipHasi Teopus B (U3MKE), 3aKOHBI COXPaHEHUs



MacCbl M DHEPIWM, 3aKOHBl TEPMOJMHAMUKH, JJIEKTPOJIM3a, IPEICTABICHUSA O
CTPOECHMH BEILECTB U IPYTOE.

B TO Xe BpeMsa B COAEpKAaHMM IIpeAMETa JUId KJIACCOB XUMHKO-
ounonoruueckoro npoduist OOJBLUINKI yAENbHBIM Bec OyJIeT MMETh OpraHuYecKas
xumus. B 3TOM  cimydae  mpenocTaBisieTcss  BO3MOXHOCTh sl Oosee
OOCTOATENIPHOTO  PACCMOTPEHUS XMMHUYECKOM  OpraHu3aluud  KJIETKH  Kak
OMOJIOTMYECKOM CHCTEMBI, B COCTaB KOTOpPOW BXOJAT, K HPUMEPY, TaKHUe
CTPYKTYpHBbIE€ KOMIIOHEHTBI, KaK JIMIOUAbI, OEJIKU, YIJIEBOJbl, HYKJICHHOBBIE
KHUCIIOTBI U Apyrue. I[Ipu 3ToM 3HaHMS O cOCTaBe M CBOMCTBax IPEICTAaBUTENIEH
OCHOBHBIX KJIACCOB OPraHWYECKHUX BELIECTB CIIY>)KAT OCHOBOM [UIl W3yYCHHS
CYILIHOCTH HpOLECCOB (POTOCUHTE3A, IbIXaHHUSI, TUILEBAPEHUS.

B mumane ¢GopMHpoBaHHS OCHOB HAyYHOTO MHPOBO33PEHHS, OCBOCHHS
OOIIEHAYYHbIX METO/I0B [TO3HAHUS U OIbITa IPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUU H3y4YeHHE MpenMera «XUMHs» Ha YriayOlE€HHOM YpOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SIX C Y4YEOHBIMH MpEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX obOnacteil «EcTecTBeHHO-HayudHblE NpenMeTb», «MaTtemaTuka u
uH(popmaTrka» U «Pycckuil sI3bIK U TUTEPATYpPa».

[Tpu wu3ydenun ydeOHOro mnpeamera «XUMHs» Ha YINIyOJEHHOM YpOBHE
Tak)Ke, KaKk Ha YPOBHE OCHOBHOI'O M CpeAHero ooiero oOpa3zoBaHus (Ha 6a30BOM
YPOBHE), 3a7jaueil NEepBOCTENEHHOW 3HAYMMOCTH SIBJISIETCS (POPMUPOBAHUE OCHOB
HAyKd XUMHUU Kak OOJIACTH COBPEMEHHOIO0 €CTECTBO3HAHUSA, MPAKTHUYECKOU
JEATEIIBHOCTH Y€JIOBEKA U OJTHOIO U3 KOMIIOHEHTOB MUPOBOM KyJIbTypbl. Pemenue
TOM 3aJaud Ha YrayOJIEHHOM YpOBHE M3ydeHUs NpeaMeTa Mpeirosaraer
peanu3anuio Takux LeseH, Kak:

e (opMupoBaHME TPEACTABICHUNA: O MaTepUaJbHOM E€IUHCTBE MHpA,
3aKOHOMEPHOCTSX U MO3HABAEMOCTH SIBJIEHUW NIPUPOJbI, O MECTE XUMUU B
CUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poid B oOOecredyeHuu
YCTOMYMBOTO  pa3BUTHUS  YEJIOBEYECTBA: B  pEIIEHUH  MpolseM
HKOJIOTUYECKOM, SHEPreTUYECKON M MUILEBOW 0€30MacHOCTH, B Pa3BUTHH
MEJIMLIMHBI, CO3JaHNN HOBBIX MaTEPUAIOB, HOBBIX UCTOYHUKOB DHEPTHUH, B
00eCIeyeHnr palloOHAIBHOTO MPUPOJONOIb30BaHMS, B (HOPMHUPOBAHUU
MUPOBO33pEHHUSI U OOIEH KyJIbTypbl UYEIOBEKa, a TaKXKe JKOJIOIMYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 37I0POBBIO U MPUPOJHON Cpeie;

e OCBOCHME CHUCTEMbl 3HAHUM, JIEXKALMX B OCHOBE XHUMHUYECKOU
COCTAaBJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpA: QyHIAMEHTAIbHBIX
MOHATUN, 3aKOHOB U TEOPUUW XHWMHH, COBPEMEHHBIX MPEACTABICHUU O
CTPOCHMHM BEIIECTBA HA pa3HbIX YPOBHAX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJAMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKHUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX IPOTEKaHUS XUMHUYECKUX PEAKLUH, O



XUMHYECKOM PaBHOBECHH, PACTBOPAX W JUCIIEPCHBIX CUCTEMax, 00 00IIuX
HAYYHBIX TPHUHIIUIIAX XUMHUYIECKOT'O TTPOU3BO/ICTBA;

dbopmupoBaHue y O0y4JaroIIIXCS OCO3HAHHOTO TOHUMAaHUS
BOCTPCOOBAHHOCTH CHUCTEMHBIX XHUMHYCCKHX 3HAHUH i1 OOBSICHEHUS
KJIFOYEBBIX HJeH M TpOOJeM COBPEMCHHON XUMHHU, JUIsI OOBSICHCHUS H
IIPOTHO3HPOBAHMSI SIBJICHUH, UMCIOIINX SCTECTBCHHO-HAYYHYIO MPUPOIY;
IPaMOTHOTO PEeIICHUs MPoOJIeM, CBA3aHHBIX ¢ XUMHUEH, IPOTHO3UPOBAHHUS,
aHAJIN3a ¥ OIICHKH C MO3UIIMI SKOJIOTHYCCKON O€30MaCHOCTH MOCIICACTBUN
OBITOBOM W MPOW3BOJACTBEHHOW JEATCIILHOCTH YEJIOBEKA, CBS3aHHOM C
XMMHUYECKMM  TPOM3BOJICTBOM, HCIOJIB30BaHUEM U  IepepaboTKOM
BEIIICCTB;

yIrIyOJIeHHe  TPEJICTaBICHHM O  HAyYHbIX  METOJAaX  ITO3HAHMS,
HEOOXOUMBIX I TPUOOPETCHHS YMEHUH OpPHUEHTHUPOBATHCS B MHUPE
BEIICCTB W OOBSCHEHUS XUMHYCCKHX SBJICHUH, WMEIONUX MECTO B
IPHUPOJIC, B IPAKTHYECKOMN JISATEITIBHOCTH M MTOBCEAHCBHOM YKH3HH.

B nnane peanu3anuu MepBOOYEPEAHBIX BOCHUTATEIBHBIX M PAa3BUBAOLIUX
(GYyHKUMNA LETOCTHOM CHCTEMBI CPEIHEro oOmiero o0pa3oBaHUs NpPH U3YYEHUU
npeaMera  «XuUMUS» Ha  YIUIyOJEHHOM ypOBHE OCOOYI0  aKTyaJbHOCTb
IpUOOPETAIOT TaKue LU U 331a4H, Kak:

BOCIUTaHUE YOEXKJAECHHOCTH B TI03HABAEMOCTU SIBJICHUW MPUPOJBI,
YBOKEHHUS K TMpOLEeCcCY TBOpPUYECTBA B OO0JACTU TEOPETUUECKUX U
MPUKIAAHBIX HCCJIEIOBAHUNA B XUMHUHU, (HOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU;

pa3BUTHE MOTHBAIMM K OOYYEHHMIO W TIO3HAHWUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIIMTAHWIO  HAa  OCHOBE  YCBOECHHUS
00111eueTI0OBEYECKUX 1IEHHOCTEH;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX
criocoOHoCTe oOydaroruxcsi, (GOpPMHPOBAHUE Y HHUX CO3HATEIHHOTO
OTHOIIIEHHS K CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPAa30BaHUIO Kak
YCJIOBHUIO yCHENTHON Mpo(deCCHOHAIBHON U OO0LIECTBEHHOMN JeATeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBI0 U TOTPEOHOCTH B
3I0pPOBOM 00pase KU3HWU;

dbopMHpOBaHUEe yYMEHUN M HAaBBIKOB Pa3yMHOTO MPHUPOIOIOIH30BAHUS,
Pa3BUTHE DKOJIOTUYECKOU KYJIBTYPhI, TPUOOPETEHHE OMBITa OOIIECTBEHHO-
MOJIE3HOU DKOJOTUUYECKOHN JAEITESIbHOCTH.

OO01iee 9uciIo 4acoB, MPEAYCMOTPEHHBIX JIJISI U3YYCHUS XUMHH Ha yTIyOJIeHHOM
YpOBHE CpeaHero obmiero oopazoBaHusi, cocrabiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kitacce — 102 yaca (3 yaca B HEAENIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

OPTAHUYECKASA XUMUSA

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpenMer W 3HAYCHHE OPraHUYECKOW XUMHUH, NPEACTABICHHUE O
MHOT000pa3uK OPraHUYECKUX COCTMHECHHI.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOsIHMA. BaneHTHbIE BO3MOKHOCTM aroMa yriepoja. XHMHYEcKas CBS3b B
OpraHMYEeCKUX COCIMHEHMSIX. Tumbl TUOpUIM3ALMM aTOMHBIX opOuTanen
yraepoja. Mexanu3mbl 00pa3oBaHUsI KOBAJIGHTHOM CBsi3U (OOMEHHBIN U JOHOPHO-
aKLENTOpHbIN). TUOBl MNEpeKpbIBaHHUS AaTOMHBIX OpOMTaNei, G- U T-CBS3U.
OpnunapHasi, [BOMHAsE U TpouHasi cBA3b. CrocoObl pa3pbiBa CBSA3€l B MOJIEKYJax
oprannueckux BemiecTB. [loHsTHe O cBOOOJHOM paaukaie, Hykieoduie u
anexkTpodue.

Teopuss cTpoeHMsi oOpraHudeckux coeauHeHnii A.M. bytinepoBa u
COBPEMEHHBIE TIPEJICTABIICHUS O CTPYKTYpE MOJIEKYJl. 3HAUYEHUE TEOPUH CTPOCHHUS
OpPraHUYECKUX COeAMHEHUU. MOJeKyasipHble U CTPYKTypHbIE  (OPMYJIBIL.
CtpykTypHble GOpMyNbl  Pa3IUYHBIX BHUIOB: Ppa3BEPHYTas, COKpaliE¢HHasl,
ckenetHass. M3omepus. Buabl wH30MepUU: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnextpoHHbie Y(Q(PEKTH B MOJIEKYIaX OPraHUYECKUX COCIMHEHUN (MHIYKTHUBHBIM
Y ME30MEpPHBIN 3P PEKThI).

[IpeacraBnenne o KilaccUpUKAMK OpraHuyeckux BenlecTB. IlloHatue o
dbynkuuonangsHOM rpymnme. ['omonorus. 'omonorudeckue psiapl. Cucrematuueckas
HOMeHKJIaTypa opranudeckux coenuHenuit (IUPAC) u TpuBuanbHbie Ha3BaHUs
OTJEJIbHBIX ITPEACTABUTEIICH.

OcobeHHOCTH W KiaccU(UKALUS OpraHUYeCKuX peakuuil. OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUU B OPTaHUYECKON XUMUH.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HX MPEBPAIlCHUIN:
O3HAKOMJICHHE C O00pa3laMyd OPraHWYECKHX BEIIECTB W MaTepuajiaMH Ha UX
OCHOBE, OIBITHI MO TMPEBPAIICHUI0 OPTraHUYECKUX BEIIECTB IMPU HArpeBaHUU
(rutaBneHue, oOyIJIMBaHME U TOPEHHE), KOHCTPYUPOBAHHME MOJENed MOJEKYJ
OpPTraHUYECKUX BEIIECTB.

YriaeBoaopoanl.

Ankanpl. ['oMomornueckuil psj ankaHoB, o01mIas popMyia, HOMEHKIATypa U
M30MepHUs. DIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI alKaHOB, SP°-
ruOpuau3anusi aTOMHBIX opOuTtaned yriepoaa, o-cBsi3b. dusmyeckue cBOMCTBa
aJIKaHOB.



XUMHUYECKHE CBOMCTBA aJKAHOB: PEAKUMU 3aMELICHUS, W30MEpPU3aLINH,
JNErHIpUPOBaHMS, [IUKIU3ALNH, IUPOJIN3a, KPEKUHTa, ropeHus. [Ipeacrasnenue o
MEXaHU3ME PEaKIMi paJuKaIbHOIO 3AMEILICHHS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[Muknoankansl. O0mas ¢popmyna, HOMEHKIATypa U uzomepusi. OCoOOEHHOCTH
CTPOCHHUSI M XUMHUUYECKHUX CBOMCTB MaibiX (IIUKIONpONaH, LIHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTaH, MKJIOTeKCaH) HUKIOAIKaHOB. CrocOObl MOTYYeHHS U
MIPUMEHEHUE IIUKIIOATIKAHOB.

Ankenbl. ['oMosiornueckuil psii ajakeHoB, oOmas (hopmyiia, HOMEHKIATYypa.
DIEKTPOHHOE M  HPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AalKeHOB, SpP*-
ruopuau3anysl aTOMHBIX OpOWTaleld yriepoaa, 6- U m-CBiA3u. CTpyKTypHas
reoMeTpuyeckas (Uuc-TpaHc-) u3oMepus. @PU3NYECKHE CBOWCTBA AJIKEHOB.
XWMUYECKHE CBOWCTBA: PEAKIMU MPUCOCAUHEHHS, 3aMEUICHUS B O-ITOJIOKECHHE
IpU JBOMHOM CBSI3M, MOJMMepu3auuu U okucieHud. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbIE peakMy Ha IBOKMHYIO CBA3b. CIIOCOOBI MOJYyYEHUS U IPUMEHEHHUE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (CONpsKEHHbBIE, N30JIMPOBAHHEBIE,
kymynuposanuvie). OCOOCHHOCTH 3JIEKTPOHHOTO CTPOCHHS M XMMHYECKUX CBOMCTB
CONpsDKEHHBIX  AueHoB, 1,2- wu | 4-pucoequnenue. llonumepuzanus
CONPSKEHHBIX TUeHOB. CrTocOObI MOMYyYEHUs U TPUMEHEHUE aTKaJUEHOB.

Ankunbl. ['omosorudeckuii psijy ankuHOB, o01as hopmysia, HOMEHKIIATypa U
U30Mepusl. DIIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ aJKHHOB, SP-
ruOpun3aiusi aTOMHBIX opOuTaneit yriepoaa. dusnyeckue CBOMCTBA AJIKWHOB.
XWUMUYECKHE  CBOMCTBA:  pEaKUMU  MPUCOCAUHEHUS, JUMEpU3AlUUU U
TpUMEpPHU3aLMHU, OKUCIIeHHs. KHCITOTHBIE CBOMCTBA AJIKUHOB, UMEIOIINUX KOHIIEBYIO
TPOIHYIO CBsI3b. KauecTBEHHbIE peakuu Ha TPOMHYIO CBsI3b. CIOCOOBI MOTYUYEHUS
Y IPUMEHEHUE aJIKUHOB.

ApomaThdeckue YriieBoaopoasl (apeHsl). ['omosoruueckuii psifi apeHoB,
oOmas popMyia, HOMEHKIATypa U U30MEpHUs. DIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpo€HUE MOJeKylbl OeH3ona. dusnmyeckue CBOICTBA apeHOB. XHUMHYECKUE
CBOICTBa OEH301a ¥ €ro TOMOJIOTOB: PEAKIMU 3aMEIICHHS B O€H30IbHOM KOJIbLIE U
YIJIEBOAOPOJAHOM pajuKalle, PEaKUHH NPUCOCAUHEHUS, OKHUCIEHUE TOMOJIOTOB
oensona. IlpencraBienre 00 OpPUEHTUPYIONMIEM JEHCTBUM 3aMECTUTENICH B
OCH30JIbHOM KOJIbIIE Ha TMpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUIIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajoreHoB. OcoOeHHOCTH
XUMUYECKUX CBOUCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTydeHHS U
PUMEHEHUE aPOMATUYECKHUX YTIEBOJAOPOIOB.

[Tpuponusriii ra3. [lonytHeie HedTsHBIE Ta3bl. HedTh 1 €€ mpoucxoxaeHue.
KameHHbI! yroyib U IPOAYKTHI €ro nepepadoTku. CrocoOwl nepepaboTku HeTH:



MEePETOHKA, KPEKUHT (TEPMUYECKUH, KATAIUTUYECKHH), pU(DOPMUHT, THUPOIH3.
[TpomykThl mepepaboTKu HEDTH, MX TPUMEHEHNE B POMBIIIIICHHOCTH U B OBITY.

['eHeTnueckas CBA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIIEBOAOPOIOB.

DIJIEKTPOHHOE CTPOECHHUE TaJOTE€HIPOM3BOAHBIX YIVIEBOAOPOAOB. Peakunu
3aMENIEHUs TaJoreHa Ha TUIPOKCOTPYIly, HHUTPOrPYIIY, UAHOTPYIIILY,
amuHorpymnmy. JleiicTBue Ha TraJoreHNpPOU3BOAHBIE BOJHOIO M CIIMPTOBOTO
pactBopa wWIENOYd. B3auMoaencTBUE IUTaIOTEHAIIKAHOB C MAarHUE€M W LIMHKOM.
[Tonsatue 0 METAITIOOPTaHUYECKUX COEIMHEHUSAX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTIEBOJAOPOJOB B OBITY, TEXHUKE U TP CHHTE3E
OpTraHUYECKUX BEIIECTB.

DKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpallCHUI:
n3yueHue (PU3MYECKUX CBOMCTB YIJIEBOJIOPOAOB (PaCTBOPUMOCTD), KAUECTBEHHBIX
peakiuii yrieBoJOpOJIOB Pa3IMYHBIX KJIaccoB (OOecIBeYMBaHUE OpPOMHOW WIIU
MOAHON BOJBI, pacTBOpa MEpMaHraHaTa Kaliis, B3aWMOJICUCTBUE AallETUJICHA C
aMMUaYHbIM pacTBOpoM okcuzaa cepedpa(l)), kaduecTBeHHOe OOHapyX eHUE
yriaepoja M BOJOPOJAa B OPraHMYECKUX BEIIECTBAX, MOJYyYEHHE STUIIEHA U
U3Y4YEHUE €ro CBOWCTB, O3HaKoMieHHe ¢ KosuiekuusmMu «Hedtb» n «Yromey, c
oOpasllaMM TUIaCTMAcC, KayuyyKOB M PE3UHBI, MOJICIUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB M FaJIOT€HIPOU3BOJHBIX YIJIEBOAOPOAOB.

Kucaopoaconepxaiue opranuieckue coeJUHeHMs.

[Ipenenvubie ogHOATOMHBIE CnUpPThl. CTpoeHUE MOJIEKYN (Ha MpUMEpe
METaHOJIa W J3TaHoda). ['oMonorumdeckuil psn, obmas ¢opMmyna, H30MepHs,
HOMEHKJIaTypa u kiaccudukamus. Dusumdyeckue CBOWCTBA  MpEETbHBIX
OIHOATOMHBIX CHUPTOB. BoIOpOIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XUMUYECKHE CBOMCTBA: PEAKUMUM 3aMEIICHUs, JerujipaTallud, OKHUCIICHUS,
B3aUMOJICUCTBUE C  OpPraHUYECKMMHU W  HEOPraHMYECKHUMH  KHUCJIOTaMH.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE CHUPTHI. [[elicTBHE 3TaHOJIa U METaHOJIa
Ha oprau3M uenoBeka. CrnocoObl MOMyYeHUS W TPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTH (PUBMYECKUX U
XAMHUYECKUX CBOMCTB.

MHoroatoMHble CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XMMHUYECKUE CBOMCTBA: pEaKIUM 3aMEIICHUs, B3aUMOJICHCTBUE C OPraHUYECKUMHU
W HEOPraHWYECKUMHU KHCJIOTAaMU, KauyeCTBEHHAas peaklus Ha MHOTOATOMHBIC
cnupthl. [IpencraBienne 0o MexaHW3Me peakuuid HYKICO(PUIBHOTO 3aMEUICHUS.
JletictBue Ha opranu3Mm dYenoBeka. CmocoObl TONyYeHHUS W TMPUMEHEHHUE
MHOTOaTOMHBIX CIIHPTOB.

@®enon. CTpoeHHUE MOJEKYJIbl, B3aUMHOE BJIUSHHE THUIPOKCOTPYIIbI U
oenzosibHOTO sAnpa. Pusndeckue cBoiicTBa ¢eHona. OCOOEHHOCTH XMMHYECKUX



cBoiicTB ¢enona. KauecTBeHHble peakuumun Ha ¢eHona. TokcuuHOCTh (eHona.
Crioco6b1 mosrydenust u mpuMeHenne perona. Genondopmanbaeruanas cMoa.

KapOoHWIbHBIE COETMHEHHSI — alIBJETH/IBI U KETOHBL. DJIIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW TpyIIibl. ['oMosiorudeckue psifibl albJeruioB U KETOHOB, OO0IIas
dbopmyrna, mzoMepuss U HOMEHKIaTypa. PuU3nuecKkue CBONCTBA albJETHIOB U
KETOHOB. XMMHYECKHME  CBOICTBAa  aIbJErMJAOB U  KETOHOB:  peaKUuu
npucoeauHennsa. OKHUCIIEHNE albIETU0B, KAUECTBEHHbIE PEaKIUN Ha aJIbJETH/IbI.
CriocoObl OJTy4YeHHs U IPUMEHEHHE alIbJIETH]IOB U KETOHOB.

OAHOOCHOBHBIE Tpe/ieNIbHbIE KapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KUCTOT. M3oMepus u HOMeHKIaTypa. Puznueckue CBOMCTBA
OJIHOOCHOBHBIX MPEACIIbHBIX KapOOHOBBIX KHUCJIOT. BomOpoaHbIE CBSI3U MEXIY
MOJIEKYyJIaMU KapOOHOBBIX KHCJIOT. XMMUYECKUE CBOMCTBA: KUCJIOTHBIE CBOMCTBA,
peakuus STepupUKANU, PEAKIMU C YYacCTHEM YTIIEBOJOPOJHOIO pajJMKaa.
OcoOEHHOCTH CBONCTB MYypaBbUHOM KHUCIOTHL. [loHSATHE O MPOU3BOIAHBIX
KapOOHOBBIX KHCIIOT — CIOXHBIX 3¢upax. MHorooopasue kKapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOMCTB HENPENEIbHBIX M APOMATHUYECKUX KapOOHOBBIX KHCIOT,
JTMKApOOHOBBIX KHUCJOT, THIPOKCUKAPOOHOBBIX KUCHOT. IIpencraBurenn BbICIIMX
KapOOHOBBIX KHUCJIOT: CTEapHHOBas, MaJIbMUTHUHOBAs, OJICMHOBAsS, .JUHOJEBAs,
JUHONIeH08as KUCHoThl. CrlocOOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxnble 3¢upbl. ['oMonorudeckuil psna, oOwmas Gopmyna, HU30MEpHUS H
HOMEHKJIaTypa. PU3NUECKHE W XUMHUYECKUE CBOWMCTBA: THAPOJIW3 B KHUCJIOW H
HIEJIOYHOM Cpelie.

Kupswi. Ctpoenue, GpuU3MUecKue U XMMHUYECKUE CBOWCTBA KUPOB: THAPOJIH3 B
KHUCIION U 1ienioyHo cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COAEPKAIINX OCTATKU
HeTpeIeTbHbBIX JKUPHBIX KUCJIOT. XKUphl B Ipupo/Ie.

MBpbIa KaK COJIM BBICITUX KapOOHOBBIX KUCJIOT, X MOIOIIEE JCHCTBHE.

OO6mmast xapakTepucTrka yriaeBoaoB. Knaccudukaius yrieBogaoB (MOHO-, Tu-
U mojucaxapuabl). MoHOcaxapuabl: TIIOKO3a, (PpPyKTO3a, TajakTo3a, pubo3a,
ne3okcupr6o3a. dusnyeckue CBOMCTBAa U HaxoxkjaAeHHE B npupoje. DoTocuHTES.
XUMHUYECKHUE CBOMCTBA IIIFOKO3bI: PEAKIIUU C YYACTUEM CIIMPTOBBIX U aJIbJACTUIHOU
rpynn, COUPTOBOE M MOJOYHOKUCTOEe OpoxeHue. [IpuMeHeHue TIOKO3bl, €&
3HAYEHUE B KU3HEACATEIbHOCTU Oopranu3Ma. /[ucaxapuisl: caxaposa, MajibTo3a U
JakTo3a. BoccTaHaBnMBaoIMe U HEBOCCTAHABIMBAIOIIKME AUcaxapuabl. ['uaponus
nucaxapunioB. Haxoxxnenue B npupoje u npuMmeHenue. [lonucaxapuapl: Kpaxmail,
TJIMKOTEH W 1eiumoio3a. CTpoeHrMe MakKpOMOJIEKYJ Kpaxmania, TJIUKOreHa |
HeJUTroNo3bl.  PU3MYECKHEe CBOWCTBA KpaxMalla M UEJUIIOJIO3bl. XHMUYECKHE
CBOMCTBa Kpaxmaja: THAPOJU3, KAaYECTBEHHAash pPeakiusi ¢ MOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUTIOJIO3bI: TUIAPOJIM3, MOdyYyeHUe >PHUpoB Leitoa03bl. [loHsTre 06
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alleTaTHBIN MIEIK).
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OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHs] BEIIECTB M HUX MPEBPalllCHUIN:
PaCcTBOPUMOCTD Pa3IMYHBIX CIIUPTOB B BOJIE, B3AaUMOJICHCTBUE ATAHOJA C HATPUEM,
OKHCIICHHE 3TUJIOBOTO CIHPTA B aJIbJIETU] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHHPTA JUXPOMATOM Kayidsl (BO3MOXKHO HCIIOJIb30BaHHUE
BHUJICOMATEPHUAIIOB), KAaYeCTBCHHBIC PEAKIIMM Ha albJAeTH]Ibl (C THUIPOKCHUIIOM
nuammuHcepeopa(l) u  ruapoxkcuaom  memu(ll)), peaknus raunepuHa
ruapokcusiom Meau(ll), xumuyeckue cBoOMCTBAa pacTBOpa YKCYCHOM KHCIIOTHI,
B3aMMOJICHCTBUE pacTBOpa IUIOKO3bI ¢ TuapokcuaoMm meau(ll), Bzaumoneiicteue
Kpaxmaja C MOJIOM, PEIICHUE SKCIEPUMEHTAIbHBIX 3aAad 1Mo TemMaM «ChupTel U
dbenonwly, «KapOoHoBbIe KHUCIOTHI. CII0KHBIE YPUPHI.

A30TCoaep:xkale OPpraHnvecKne coeTuHeHusl.

AMUHBI — OpraHUYecKue MpPou3BOAHBIE aMMHaka. Kiaccudukanys aMUHOB:
anupaTUUeCKue W apoOMaTHYCCKHUE, IIEPBUYHBIC, BTOPUYHBIE M TPETUYHBIC.
Crpoenue Moliekyl, oOmmas ¢gopmysa, U30MEpHs, HOMEGHKJIaTypa U (hU3NYeCKue
cBOMCTBAa. XMMHUYECKOE CBOMCTBA anu(aTUYECKHMX aMUHOB: OCHOBHBIE CBOICTBA,
ATKWIMPOBAHHUE, B3aMMOJACHUCTBUE NEPBUYHBIX AMHHOB C A30THUCTOM KHCJIOTOM.
Comnu anKuIaMMOHUSL.

AHUIMH — TPEACTaBUTEIbL aMMHOB apoMaTudyeckoro psga. CrpoeHue
aHuauHA. B3anMHOE BIMSHUE TPYIIT aTOMOB B MOJIEKYyJie aHuInHA. OCOOEHHOCTH
XUMHUUYECKUX CBOMCTB aHWwIMHA. KauecTBeHHBbIE peakiuu Ha aHwiIdH. CrocoObl
MOJyYeHUs] U TpuUMeHeHue anudaruueckux amMuHOoB. [lofydyeHue aHuUiIMHA U3
HUTPOOEH30Ia.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaeabHbIe TPEACTABUTENN O
AaMUHOKHUCIIOT: TJIMIMH, ajaHud. Ou3nYecKue CBOMCTBA  aMUHOKHCIIOT.
XUMUYECKHE CBOMCTBA AMHUHOKHCJIOT Kak aM(pOTEpHBIX OpPraHUYECKHUX
COCIMHEHUM, peakius TMOJMKOHJEHCANY, OOpa3oBaHUE TENTUIHONW CBS3H.
buonornueckoe 3HaueHuEe aMUHOKHUCIOT. CUHTE3 M TUAPOJIN3 TENTHIOB.

benku kak mnpupojHble ToauMepbl. IlepBuyHasi, BTOpUYHAsE M TpPETHUYHAS
CTpYKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIM3, JACHATYpaIus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
pacTBOpeHHE OEJIKOB B BOJIE, JICHATyparus OEIKOB MPU HArpEeBaHWU, IBETHHIC
peakiuu Ha OCNKH, pCIICHHE OJKCICPUMEHTAJIbHBIX 33Jlad [0 TeMaM
«AzoTcoaepxamue OpraHUYeCcKue COCTUHEHHUS " «Pacno3naBanue
OpTraHUYECKUX COCTUHEHUI.

BricokoMoJIeKyJISIpHBbIE COeINHEHMNS.

OCHOBHBIE TOHSTUSI XMMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUN, CPEIHSST MOJIEKYISIpHas
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Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COEAUHEHUM —
MOJIMMEPHU3ALIMS U TTOJIMKOHICHCAIIHSL.

[Tonumepubie Martepuansl. I[lmactmacchl (MOJUATUIICH, TOJIUIIPONUIICH,
NOJIUBUHWIXJIOPU, TMOJUCTHPOJ, MOJUMETHIMETAKpWIAT, MOJUKapOOHATHI,
noJiMdTUICHTepePTanar). Y THin3aius 1 nepepadoTka miacTuka.

DnacToMepsl: HaTypaJIbHBIN KayuyK, CUHTETUYECKHUE KayudyyKd
(OyTaareHOBBIN, XJIOPOITPEHOBBINA, U30TIPEHOBBIN ) U CUIIMKOHBI. Pe3nHa.

BonokHna: HaTypanbHbIe (XJIOMOK, IEPCTh, MENK), UCKYCCTBEHHbIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCaH).

[Tonumepsl CHEIHUAIBHOTO Ha3HAYECHUS (TeduioH, KeBJap,
AIIEKTPONPOBOISIIIINE MOJMMEPHI, OMOpa3iaraeéMbie MOJIUMEPHI).

DKCIEpUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W MX MPEBpaIlCHUN:
O3HAKOMJICHUE ¢ 00pa3llaMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yyKOB, PEIIEHUE JSKCIEPUMEHTAJIbHBIX 3adad 1o Teme «Pacno3HaBanue
MJIACTMACC U BOJIOKOH.

PacuétHble 3anaumn.

Haxoxpaenue MoJIeKyJIsipHOM (OPMyJibl OpPraHUYECKOTO COCIMHEHUS II0
MAacCOBBIM  [JIOJISIM  JJIEMEHTOB, BXOISIIMX B €ro COCTaB, HAaXOXICHUE
MOJIEKYJIIPHON  (OPMYJIBI  OPraHUYECKOTO COEMUHEHUs 1o Macce (00béMy)
MPOJYKTOB CrOpaHMs, MO KOJHMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB
peakIMu W/WIUM MCXOJHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpHOU (HOpMYIIbI
OpPraHUYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHX CBOWCTB WMJIM CIOCOOOB
MOJYYEHHUSI, ONpPENECICHUE AOJU BBIXOJA MPOAYKTAa PEAKIHMH OT TEOPETHYECKHU
BO3MOHOTO.

MexnpenMeTHbIe CBSI3H.

Peanusanust MeXIpeIMETHBIX CBA3EH NMPU U3YYEHUH OPTaHUYECKON XMMHHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-
Hay4YHbIX TIOHSATUWA, TaK W TMOHSITUH, MPUHATBIX B OTIEIbHBIX MPEIMETaX
€CTEeCTBEHHO-HAYYHOIO ITUKJIA.

OO01mue ecTeCTBeHHO-HAYUYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHs, 3aKOH, aHaJIu3, CHUHTE3, Kiaccudukaius, HaOII0ICHUEe, H3MEpPEHHUE,
AKCHEPUMEHT, MOJENb, MOJICIUPOBAHHE.

®usuka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, MOJEKYJIA,
DHEPreTUYECKUM ypPOBEHb, BEIIECTBO, Tel0, OOBEM, arperaTHoe COCTOSHUE
BEIlIECTBA, (PU3MUYECKUE BEIMYMHBI, C€IUHUIIBI HU3MEPEHHS, CKOPOCTh, DHEPIus,
Macca.

buomorus: kierka, opraHum3M, 3KOCHCTeMa, Ouocdepa, Meraboau3Mm,
HACJIEICTBEHHOCTh, aBTOTPO(PHBIM U TeTEpPOTPO(PHBIA THUIT MUTAHUA, OpOXKEHUE,
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dorocuHTe3, IBIXaHWE, OENKH, YIJIEBOABI, JXUPbI, HYKICHHOBBIC KHCIOTHI,
(bepMeHTHI.

["eorpadusi: moje3Hple HCKOMAEMbIE, TOILTUBO.

TexHomorus: mNUIIEBBIE TPOIYKTHI, OCHOBBI PAIOHAIBHOTO IUTAHUS,
MOIOIIHE CPEJICTBA, MATEPUABI U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIAS U HEOPTAHNYECKASA XUMUSA

Teoperuyeckre 0CHOBbI XUMMH.

AtoMm. CocTaB aTtOMHBIX saep. XUMHUECKHU anemMeHT. M3oronel. CtpoeHune
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAHTOBBIC YHCIIA. DHEPreTUYECKHUE YPOBHH U
noaypoBHHU. AToMmHbIe opOuTanu. Kinaccudukamus XuMHIeCKIX 3JIEMEHTOB (S-, P-,
d-, f-amemenTsl). PacmpeneneHue 3JIEKTPOHOB IO AaTOMHBIM  OPOUTAJISIM.
DNEeKTPOHHBIE KOH(PUTYpPAIIMU aTOMOB 3JIEMEHTOB NEPBOr0O—UETBEPTOTO MEPHUOJIOB
B OCHOBHOM M BO30Y>XKJIEHHOM COCTOSIHUH, JJICKTPOHHBIE KOH(MUTYypalud HOHOB.
DIEeKTPOOTPULATETBHOCTD.

[lepunonnueckuit 3akoH u Ileproanueckas cucreMa XMMUYECKUX JJIEMEHTOB
JA.N. MenneneeBa. CBA3b NEPUOAUYECKOrO 3aKOHA U lleproanyueckor CUCTEMBI
XAMHUYECKUX BJIEMEHTOB C COBPEMEHHOM TEOpPHEH CTPOCHUA  ATOMOB.
3aKOHOMEPHOCTH M3MEHEHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMHU
MpPOCTBIX M CJIOHBIX BEIIECTB [0 TrpynonaM ¢ TIepuojaM. J3JHA4YEHUeE
nepuoanueckoro 3akoHa /[.M. Menneneesa.

XuUMHUYECKasi CBSI3b. BHUIBI XMMHYECKOM CBS3U: KOBAJICHTHAs, WOHHAas,
MeTajuinueckas. MexaHu3mbl 00pa3oBaHUS KOBAJIEHTHOM CBSI3UM: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN. DHEPrus U IauHa cBs3U. [10JIsIpHOCTD, HAIPABIEHHOCTD U
HACBhIIIAEMOCTh KOBAJECHTHOW CBsA3U. KpaTHbie CBs3u. BojopoaHas CBs3b.
MexmoneKysspHbIe B3aUMOICUCTBHUS.

BaneHTHOCT, W BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C UX T€OMETPUUECKUM CTPOCHHUEM (Ha MpUMEpPE COCTUHECHUIN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coeMHEHUAX. COCTaB KOMILJIEKCHOTO MOHA:
KOMILIEKCOOOpa3oBaTeilb, JUTaHAbl. 3HAUYCHHE KOMIUICKCHBIX COCJIMHEHUH.
[ToHsATHE O KOOPAVMHALMOHHON XUMUU.

BemectBa  MONEKYJApPHOTO M HEMOJEKYJSAPHOTO  CTPOEHHUS. UMb
KPUCTALUTNYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEUIECTB.

[Tonstue o nucnepcHbix cucremax. MictuHubie pactBopsl. Ipencrasienue o
KOJUIOWJHBIX pacTBopax. CrocoObl BBIPAKEHUS KOHIEHTPALIUM PacTBOPOB:
MaccoBasi JoJIsl BEUIECTBA B PaCTBOPE, MOJISIpHAst KOHILIEHTpalus. HacelllieHHbIe U
HEHACBIIEHHBIE PACTBOPHI, PACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudukarus n HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. | pUBHAILHEIC
Ha3BaHMS OTICJIbHBIX MIPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYeCKUX peakluii B HEOPraHMUECKONH U OpraHudecKou
XUMUH. 3aKOH COXPAHEHHS MAacCChl BEUIECTB; 3aKOH COXPAHEHUS W MPEBpPAICHUS
HHEPTUU MPU XUMHUYECKUX peakuusx. TeroBbie 3G (HEKThl XUMUYECKUX PEaKIUM.
TepMoXUMUYECKUE YPaBHEHUS.

CKopoCTh XUMUYECKOU peakiuu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (haKTOpPOB.
['oMOreHHbIE U TETEPOTreHHbIC peakuu. Katann3 u kaTanu3aTtopsl.

OOpatumMbie U HEOOpaTUMbIE peakini. XumMudeckoe paBHoBecue. Koncranra
XUMHYECKOT0 paBHOBecHs. DaKTOpbI, BIUSIOLIIME HA MOJIOKEHUE XUMHYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHILICHTPAIIMHU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunnun Jle [laTense.

Onextponutuyeckas aucconuanusi. CuibHbIE UM clIaOble DJIEKTPOJIUTHI.
Crenenp auccounanuu. Cpena BOJHBIX PACTBOPOB: KHCIOTHAs, HEWUTpaibHasi,
nienounas. Bomoponnsiii mokazarens (PH) pactBopa. I'maponus coneit. Peakiuu
MOHHOT'O OOMEHa.

OKHUCIUTEIPHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb M BOCCTAHOBUTENb. [Ipomecchl OKHCIEHHST W BOCCTAaHOBJICHUSI.
BaxHeiilime OKHCIMTEINM W BOCCTAaHOBUTENTU. MeTon 3JeKTpoHHOro OaliaHca.
DIIEKTPOIU3 PACTBOPOB U PACIIIIABOB BEILIECTB.

DKCIEpUMEHTAIbHbIE METOJbl M3YyYECHHUS BEHIECTB W MX MPEBpaIlCHUN:
pa3lIoKEHHUE TMEPOKCHUJAa BOJAOPOJa B MPUCYTCTBUM KaTajlnd3aTopa, MOJENH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEICHUE PEaKIil HOHHOTO 0OMEHa, OTIpECIICHHUE
Cpeabl pacTBOPOB C IMOMOILIBID WHIWKATOPOB, HM3YYCHUE BIMSHUS Pa3JIMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW pPEaKIUH U TOJOXKEHUE XHUMHUYECKOTrO
paBHOBECHSI.

Heopranuueckast xumusi.

[Tonoxenne HemeraiuioB B llepuoguueckon cucremMe XUMHUYECKHUX
sanemenToB J[.M. MenzaeneeBa u 0COOEHHOCTH CTPOEHUS UX aTOMOB. DU3NUECKUE
CBOMCTBA HEMETAJJIOB. AJIJIOTPOIHUSI HEMETAJJIOB (Ha MPUMEPE KUCIOPOJIa, CEPHI,
dbocdopa u yraepona).

Bonopon. Ilomydenue, ¢gusnueckre M XUMUYECKHE CBOWMCTBA: PEAKIUU C
MeTaJJIaMHd M HEMEeTaJJlaMHU, BOCCTAHOBUTENIbHBbIE CBOMCTBAa. [ 'WIpuUiBbI.
TonnuBHBIE AIIEMEHTHI.

["anorensl. HaxoxneHue B MpUpoOAE, CIOCOOBI MOJydeHUs, (GU3UYECKHUE U
XAMHUYECKUE CBOMCTBA. | aloreHoBoAOpobl. BaxkHenmue KUCIOPOACOACpIKAIINE
COEIMHEHUS TajoreHoB. JlabopaTopHbIe W TPOMBIIICHHBIE CTIOCOOBI TOTyYCHHUS
rajgoreHoB. [[pumeHenune rajoreHoB U uX COCIMHEHHM.
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Kucnopon, o3oH. JlabopaTopHbie W MPOMBINUICHHBIC CIIOCOOBI TOMYyYCHHUS
Kkuciopoaa. @u3nUecKkue U XMMHUUYECKUE CBOMCTBA M MPUMEHEHHUE KHUCJIOpoAa U
030Ha. OKCUIBI U NEPOKCUBI.

Cepa. Haxoxzaenue B mpUpoAe, CIOCOObI TMOJY4YCHUS, (PU3UUYECKHE U
xummudeckue cBoictBa. CepoBogopon, cyibdpuasl. Oxcua cepoi(1V), oxkcun
cepol(VI). CepHucras u cepHass KUCIOTHI U UX cojid. OCOOEHHOCTH CBOWCTB
CEpHOM KUCIOTHI. [[puMeHeHne ceprl U €€ COCTUHEHUN.

A3zor. HaxoxneHue B mpupojie, CHOCOObI MONy4YeHUs, (U3UYECKUE U
XUMHUYECKUE CBOMCTBA. AMMHUAK, HUTPUIbL. OKCUABI a30Ta. A30TUCTasi U a30THas
KHUCIIOTHI U UX coyih. OCOOEHHOCTH CBOMCTB a30THOM KUCIIOTHI. [IpriMeHeHune azoTta
Y €r0 COeTMHEHHI. A30THbBIE yIOOpEHHUS.

®ocdop. Haxoxnaenue B mpupoje, CHOCOObl MONydeHUs, (PU3NUECKUe U
xumudeckue cpoiictBa. dochunst u pochun. Oxcunsl dochopa, gochopnas
kucinora u e€ conu. [lpumenenue ¢ocopa u ero coenuHeHuil. Pochopubie
ya0OpeHus.

VYrnepon, HaxoxJIeHWE B IpuUpoje. AJUIOTPOINHbIE  MOJIU(PUKALIMY.
dusznyeckue M XUMHUUYECKHME CBOWCTBA TIPOCTHIX BEILIECTB, OOPa30BAHHBIX
yraepogoMm. Okcua yriepona(ll), oxcun yranepona(lV), yronbhas kucimora u e€
COJIU. AKTUBUPOBAHHBIA Yyroiyib, ancopOuusa. Dymiaepensl, rpadeH, yriaepoaHble
HaHOTPYOKU. IIprMeHeHre MpoCThIX BEMIECTB, 0OPa30BaHHBIX YIJIEPOAOM, U €ro
COCIVHEHNH.

Kpemunii. Haxoxxnenue B mpupoje, crnocoObl MmoyydeHusi, Gu3udecKkue u
xumudeckue cpoiictBa. Oxcun kpemuusi(1V), kpemMHHEBash KHUCIIOTA, CUJIMKATHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHnil. CTeKI0, ero NoJiy4eHue, BUIbl CTEKIIA.

[Tonoxenne metamioB B [leprnoandeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB.
OCOOEHHOCTH CTPOEHUSI DJIEKTPOHHBIX O000JOUYEK aToMOB MeTaioB. OOmue
dbusnyeckue cBoWcTBa MeTawioB. [IpuMeHeHHe MeTaioB B OBITY U TEXHHKE.
CrmuiaBel METANIIOB.

DJIEKTPOXUMHUYECKUM  PsAll  HampspkeHu  MetauioB.  OOImue  CcrnocoObl
MOJIyYeHUS METaJJIOB: TUAPOMETAILTYPIHUsl, MUPOMETAILTYPIus,
anektpoMeraiutyprus. [lonsartue o xoppo3uu MeramuioB. CrnocoObl 3alUTHI OT
KOPPO3HH.

Oo6mast xapakrepuctuka MeTamwioB |A-rpynmer [lepuonnueckoit cuUCTEMBI
XUMHUYECKUX DJJeMeHTOB. Harpuiti u kamuii: mnonydeHue, ¢GU3MUYECKUE U
XUMHUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEIIECTB U UX COEIUHEHUM.

Oo6mast xapaktepuctuka metamoB |lIA-rpynmer I[lepuogudeckoit cuctemsl
XUMHUYECKHX JJIEMEHTOB. MarHuii W Kajublui: TMoJlyueHue, (u3nYecKue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB M HX COECAUHEHUHU.
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.
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AJroMuHUI: nonydeHue, PU3ndeckre U XMMHUYECKHe CBOMCTBA, MPUMEHEHHUE
IPOCTOTO BEIIECTBA W €ro coenuHeHuil. AMQOTepHBIE CBOICTBa OKCcHIA U
TUAPOKCH]IA ATFOMUHUSA, THAPOKCOKOMILIIEKCHI AITFOMUHUS.

OOmast xapakTepucThka MeTauioB ToO0ouHbIX mnoarpynn (b-rpymnm)
[lepuonyueckoi CUCTEMbI XUMUYECKHUX JIEMEHTOB.

duznyeckre U XUMUYECKHE CBOMCTBA XpoMa U €ro coeAuHeHuil. OKCcuapl U
rugpokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatel u guxpomartsl, HX
OKHUCJIHUTENbHbIE CBOMCTBA. [loiyueHue u npuMeHeHue Xxpoma.

duznyeckre M XUMHUYECKHME CBOWCTBA MapraHiia M €ro COeAUHEHUH.
Baxnenimme coenunenuss wmapranma(ll), wmapranna(lV), wmapranna(VIl) wu
mapranua(Vll). Ilepmanranat kanusi, €ero OKUCIUTENbHbIE CBOMCTBA.

duznyeckre U XMMUYECKHUE CBOICTBA JKeJe3a U ero coeluHeHuil. OKCUbI,
ruapokcusl U conu xxeneza(ll) u xenesa(lll). Ilonyuenue u npuMeHeHue xene3a
Y €rO0 CIUIaBOB.

Pu3nYeCcKrne 1 XMMUYECKHE CBOMCTBA MEIU U €€ coequHeHuu. [lonydyenue u
NPUMEHEHUE MEAU U €€ COCTMHEHMIA.

[MuHk: momydyeHue, (U3MUYECKUE U XUMUYECKHE CBOMCTBA. AMQOTEpHBIE
CBOMCTBA OKCHJIAa U TUIPOKCU/A IMHKA, TUAPOKCOKOMIUIEKCHI IMHKA. [I[puMeHnenue
LIMHKA U €r0 COCUHEHUM.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHUsl BEIIECTB W HUX MPEBpAIICHUI:
u3yueHue oOpaslloB HEMETAUIOB, ropeHue cepwl, ¢docdopa, kene3a, MarHus B
KHCIIOPOJE, H3y4YEeHHE KOJUIeKIMH «MeTrauibl W CIUIaBbD», B3aUMOJCHCTBUE
IEJIOYHBIX U IIEJI0YHO3EMENbHBIX METAJJIOB C BOJOM (BO3MOXHO MCIIOJIb30BaHHE
BHJIEOMATEPUAIIOB), B3aUMOJCHCTBUE LIMHKA M KEJIe3a C pacTBOpaMU KHUCIOT U
1IeJI0Y€eil, KaYeCTBEHHbIE PEaKIIMM HA HEOPTraHWYECKUE aHUOHbI, KATUOH BOJOPOJa
YW KAaTHOHbl METAaJVIOB, B3aUMOJIECUCTBUE THJIPOKCUIOB AIIOMUHUSA MU ILHMHKA C
pacTBOpaMM KHCJIOT M LIEJIOYEH, PEIICHHE 3KCIEPUMEHTANBHBIX 33/1a4 [0 TeMaM
«["anorens», «Cepa u e€ coeAMHEHUA», «A30T U (Hochop U HX COEAMHEHUSN,
«Mertaibl TIaBHBIX TOATPYIID», «MeTamibl TOOOYHBIX MOATPYIII.

XUMHUA U KU3Hb.

Ponb xumuu B o0ecriedeHuu yCTOMYMBOIO pa3BUTHUs yeioBedecTBa. [lonstue
O HAy4yHbIX METOJax IIO3HAHHWS W METOAOJOTHHA HAyYHOIO HCCIEAOBAHMS.
Hay4Hble NpUHIUITEI OpraHu3alii XUMHYECKOT0 IPOU3BOACTBA. [I[poMBIIIIEHHbIE
CHOCOOBI MOMYYEHUSI BaKHEHUIINX BEIIECTB (Ha MpUMEpPE MPOU3BOJCTBA aMMHUAKa,
CEpHON KHUCIOThI, MeTaHoJa). [IpoMbllIIeHHbIE CTTOCOOBI MOTYYEHUSI METAIUIOB U
CIUTABOB. XMMHUYECKOE 3arps3HEHUE OKPYXAIOLIEH Cpeapl M €ro IOCIEICTBUS.
Poub xumun B 006ecriedeHIH SHEPreTHIeCKOi Oe30MacHOCTH.

XuMusi H 340poBbe uenoBeKa. JlekapcrBeHHble cpencTtBa. llpaBuna
MCITI0JIb30BAHUS JIEKAPCTBEHHBIX MpenapaToB. Poib XUMHUM B pa3BUTUN METUIUHBI.
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XWMHS TAIIA: OCHOBHBIC KOMITOHEHTHI, THUIEBbIE J00aBKu. Poib Xxumun B
o0ecrieueHnH UIIEBO 0€301TaCHOCTH.

Kocmernueckne u mapdromepHbie cpenctBa. boitoBas xummus. [IpaBuma
0€30IacHOT0 HCIIOJIb30BaHUSl MPENapaToB OBITOBOM XHMHUU B ITOBCEIHEBHOM
JKU3HU.

XuMusl B CTPOUTEIBCTBE: BAXKHEHIIIUE CTPOUTENIbHBIE MaTepUasbl (ILIEMEHT,
OCeTOH).

XHUMHUS B CEIBCKOM X03sicTBe. OpraHndyecKre 1 MUHEpaIbHbIE YI00pEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHayibl, KPacKu, CTEKJIO, KEpaMHKA.
Marepuansl AJ1s 2IeKTpOHUKHA. HaHOTeXHOIOT M.

Pacuérnrple 3agaun.

Pacuétpl: Macchl BemiecTBa WiauM 00bEMa ra3oB MO M3BECTHOMY KOJIMUECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIONIMX B PEAKIMU BEIIECTB,
Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEAKIMH, €CIU OJHO U3
BEILIECTB MMEET IpUMecH, Macchl (00BbEMa, KOJIMYECTBA BEIIECTBA) MPOIYKTa
pEaKUHUM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pPACTBOpPA C ONPEACIEHHOU
MAaCCOBOM JOJIEH PAacTBOPEHHOTO BENIECTBA, MACCOBOM JOJIA W MOJIAPHOU
KOHIICHTPAIIMM BEILIECTBA B PAcCTBOpE, JOJIM BBIXOAA NPOJIYKTa PEAKIUHU OT
TEOPETUYECKU BO3MOXKHOTO.

MexnpenMeTHbIe CBSI3H.

Peanuzanusi MeXOpeAMETHBIX  CBA3€d TMpU  H3yYeHUM  oOOmed u
HEOpPraHu4ecKorM xuMuM B 11 Kilacce ocylIecTBIISETCS Yepe3 MCIOJIb30BAHUE KaK
OOIINX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U IMOHATHH, IPUHATHIX B OTACIIBHBIX
MpeaMeTax eCTECTBEHHO-HAYYHOT'O IIUKIIA.

OO01nue ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SABJICHUE, HAYYHbIN (haKT, TUTIOTE3a,
TEOpHsl, 3aKOH, aHaJu3, CUHTE3, KiaccuduKalus, nepuogudHOCTb, HAOIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJIENb, MOJICTMPOBAHUE.

@u3nka: Marepus, MHUKPOMHpP, MaKpOMHp, aTOM, OJJIEKTPOH, MPOTOH,
HEUTPOH, UOH, U30TOIbI, PAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUM YPOBEHb,
BEILIECTBO, TelO, OO0OBEM, arperaTHOE COCTOSHHME BEIIECTBa, HACAIbHBIN Ta3,
dbuznyecKkre BeTUYUHBI, €AMHUIIBI U3BMEPEHUS, CKOPOCTh, IHEPTHsI, Macca.

buomorus: kieTka, opraHusM, dKocucTemMa, onocdepa, MeTaboInU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPHI, YTICBOAbI, HYKJICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB M MOTOK PHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHepasibl, TOPHBIE MTOPOJIbI, MOJE3HBIC UCKOIMAEMbIE, TOTUIUBO,
PECYPCHL.

TexHonorus: XUMUYECKasi MTPOMBIIIIIEHHOCTb, METAJUTYPIHsi, CTPOUTEIbHBIC
MaTepualibl, CENIbCKOXO3IMCTBEHHOE MPOU3BOJICTBO, MHUILEBAsI TPOMBIIIJIEHHOCTb,
dhapmalieBTHUECKAS MIPOMBIIIJIEHHOCTb, MPOU3BOJICTBO KOCMETHYECKHUX

17



npeaaparoB, IMMPOU3BOACTBO KOHCTPYKIMOHHBIX  MATCPUAJIOB, OJICKTPOHHAA
IMPOMBINIJICHHOCTb, HAHOTCXHOJIOTHH.
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[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI I10 XUMHWU
HA YT'JIYBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OEPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

B COOTBETCTBHM C CHCTEMHO-ACSITEIBHOCTHBIM IOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX pE3yJIbTATOB OCBOCHHUS NpeAMETa «XHMHS» Ha YpPOBHE CPEOHETO
oOmiero o0pa3oBaHUsl BBIIETEHBI CIEAYIONME COCTABISIONIME: OCO3HAHHE
OOYYarOIIMMHUCS POCCHUMCKON TPaKTAHCKOW HMACHTHYHOCTH; TOTOBHOCTH K
CaMOpPA3BUTHUIO, CAMOCTOSITEIIBHOCTA U CaMOOIPEACICHHUIO; HAUTMYUE MOTUBALIUU K
OOy4eHHIO; TOTOBHOCTh U CIOCOOHOCTh OOYYaIOIIMXCA PYKOBOJCTBOBATHCS
OPUHATBIMH B OOINECTBE TMpaBWJIaMU W HOPMaMHU [IOBEJCHUS; HAIUYUE
MPABOCO3HAHUS, SKOJOTMYECKON KYJIbTYPhI; CIIOCOOHOCTH CTABUTH 1IE€JIU U CTPOUTH
JKU3HECHHBIE TIJIAHBI.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XHUMHUSD»  OTPAKaAIOT
c(hOpPMHPOBAHHOCTh OIbITA TO3HABATEIHLHON M TMPAKTUYECKOW JEATEILHOCTH
O0Oy4JaronIMXcs B MPOIECCE peau3aiuy 00pa3oBaTeIbHON e TEIHHOCTH.

JIM4HOCTHBIE peE3yJIbTAaThl OCBOEHUA TMpeaMeTa «XUMHUSD» OTPaAKaIOT
c(hOpMUPOBAHHOCTh OIbITa [O3HABATEILHOW M MPAKTUYECKOW JESITEIHbHOCTU
oOy4Jaronuxcst B MPoLIeCcCce peaan3alud 00pa3oBaTEIbHOU JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

OCO3HAHUS 00YYAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEACTABICHUS O COLUMAJIBHBIX HOpPMax M MPaBUIaX MEXIMYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOM MAESATEIBHOCTH TIPU CO3JAaHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJIbHBIX 3aJlay, BHITTOJTHEHUU
XAMHUYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHS, JIOTHKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHBIX BUIOB YU€OHOU ACITEIHHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS:

IIECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAYYHOMY HACJICAUIO
OTE€UYECTBEHHON XMMUH;

YBAXEHUSI K TPOIECCY TBOpPUECTBAa B OOJACTH TEOPHUH W TMPAKTHIECKOTO
MPUJIOKEHHUST XHMHUH, OCO3HAHUS TOTO, 4YTO JAHHBIE HAyKH €CTb pE3yJbTar
JUTUTEbHBIX ~ HAOMIOJACHUN, KPOIMOTJUBBIX  AKCIEPUMEHTAIBHBIX  ITOMCKOB,
MMOCTOSIHHOTO TPYJa YYEHBIX U MTPAKTUKOB;
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UHTEpECAa M I03HABATEIbHBIX MOTHBOB B IOJYYEHHUHM M MOCIEAYIOLIEM
aHanm3e MHPOPMAIMH O MEPEAOBbIX JTOCTHKEHUSX COBPEMEHHOW OTEYEeCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEICHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAIliH, CBA3AHHBIEC C XUMUYCCKUMH SBIICHUSMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LIECHHOCTH;

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

4) popMupoBaHus KYJAbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 3J0pOBOro U 0Oe€30macHoro obpas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (DHU3MUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOJtoicHUsT TpaBwiI 0Oe30macHOro oOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYAOBOM ACATEIBLHOCTH;

MOHMMAHUSl LEHHOCTH TPaBUJl HHJIUBUAYAIIBHOTO U  KOJUIEKTUBHOIO
0€30I1acHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 30POBBIO U KU3HU JIIOEH;

OCO3HAHMS TOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHHMKaTUBHOW  KOMIIETEHTHOCTM B Yy4eOHO-HCCIIEA0BATEIbCKOM
NESATETbHOCTH, OOIINECTBEHHO TOJE3HOM, TBOPYECKOW W  JPYrUX BHAAX
NesATEeIbHOCTH;

YCTAaHOBKA Ha aKTHBHOE Yy4yacTUE€ B PEIICHHMM NPAKTUYECKUX 3aaad
COIMAJIbHOM HAIPaBJICHHOCTH (B paMKax CBOETO KJIAacca, IIKOJIbI);

MHTEepeca K MPAaKTHUYECKOMY M3YYEHHIO MPOQPECCHl pa3aIuyHOro poja, B TOM
YHUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYyAOBOU JeATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HWHIMBUIYAJIbHONM TPaeKTOPHUH
oOpa3oBanusi, Oyaymiel mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMHUH, UHTEPECOB U
noTpeOHOCTEM 0011eCTBa;

6) 3K0JI0rN4eCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU IEJIeCO00PAa3HOr0 OTHOLICHHS] K MPUPOJE KaK HCTOUYHHUKY
CYILECTBOBAHMS )KM3HU Ha 3€MJIE;

MOHUMAHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX NPOOJIEeM, BIHSHHUS
SKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE IPUPOIHON U COLMATIbHON CPEbI;
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OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUS JOCTWKEHUW XUMHH  JUIS
pELICHUSI BONPOCOB PAlMOHAIBHOTO MPHUPOJIONIOIb30BAHNS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCIIIMX BPEHN  OKPYKAKOIIEH
NPUPOIAHON cpelie, YMEHHsI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTHYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;

HAJIMYKS PA3BUTOTO 3KOJIOTUYECKOTO MBILLUICHUS, SKOJIOTHYECKON KYIbTYPHI,
OTbITa JEATETbHOCTH JKOJIOTUYECKOU HaIpPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBaTbCS MMM B IO3HABATEJIbHOW, KOMMYHHKATHBHON M COLUAIBHOU
MpPaKTUKE, CIOCOOHOCTH M yMEHHUS AaKTUBHO MPOTUBOCTOSITH HJIEOJOTUHU
xemMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMSL:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PpPa3BUTHUA
HAyKU U 0OIIIECTBEHHON MIPAKTUKH;

MOHUMAaHUsl CHeUU(PUKA XHMHUM KaK HayKd, OCO3HaHUs €€ poJiid B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIOCTHOTO
MPEACTaBICHUS] 00 OKPYXKAlOIeM MHUPE KaK O €IWHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TMPUPOJHBIX 3aKOHOMEPHOCTEH U peHIeHUH MpoOJieM COXpaHEHUS
IIPUPOJHOIO PABHOBECHS,

yOeKIEHHOCTH B 0OCOOOW 3HAYMMOCTH XHUMHHM JIJII  COBPEMEHHOM
IUBUJIM3AIUN: B €€ TYMAaHHCTUYECKON HAIPABICHHOCTA W BAXXHOW pOJIA B
CO3/JaHUM HOBOM 0a3bl MaTepUAIbHON KyJIbTYpbl, B PEUICHUH TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUIIEBON M DKOJIOTMUECKOW 0€30MacCHOCTH, B Pa3BUTUU MEIUIIMHBI, 00ECIICYCHUH
YCJIOBUM YCHEIIHOTO TPY/ia U IKOJIOTHYECKU KOMGMOPTHON KU3HU KAKIOTO YjieHa
00IIIeCTBA;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TMOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHUS, WCIIOJB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh
MOJIy4aeMble 3HAHUS JJIs aHAIN3a U OOBSICHEHUS SIBIICHUN OKPY>KAIOIIETO MHUpa U
MPOUCXOJIAIIUX B HEM U3MEHEHUH, yMEHUS JieIaTh 000CHOBAHHBIC 3aKIIOUCHUS Ha
OCHOBE Hay4yHbIX (AKTOB M HMECIOUIUXCSA JaHHBIX C IEJbI0 TOJYyYCHHS
JIOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITETLHO HCIOJb30BaTh XUMHUYECKUE 3HAHUS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

MHTEpPECA K O3HAHUIO, UCCIIEI0BATEIbCKON NEATEILHOCTH;

TOTOBHOCTM M  CIIOCOOHOCTM K  HENPEpPhIBHOMY  OOpa3OBaHUIO W
caM000pa30BaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAaHUW 10 XUMUU B
COOTBETCTBHHM C KU3HECHHBIMH MMOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSAM Tpy/Aa B pasNu4HbIX chepax nmpodeccruoHaaIbHOMI
JEATEIIBHOCTH.
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METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE PE3YIBTATHl OCBOCHHS MPOTPAMMBI 110 XMMHHU Ha YPOBHE
CpellHero o011ero oopa3zoBaHus BKIKOYAIOT:

3HaUUMble  JUIsi  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYUYHbIE MOHATHUS, OTPAXKAOLIUe
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (Marepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, HayYHbI (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopus, HCCIe0BaHNE, HAOTIOACHHUE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHE);

YHUBEpCaJbHbIe Y4eOHbIE NEWCTBHS (MO3HABaTEIbHbIE, KOMMYHHKATUBHBIE,

PETYJISITUBHBIE), 00ecreynBaroIme dbopmupoBaHue (YyHKIHMOHAIBHON
I'PaMOTHOCTH U COLIMAJILHOM KOMITETEHIIMH 00YYaroIuXCs;
CHIOCOOHOCTD oOyuarommxcs UCIIOJIb30BaTh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICVCTBHS B MIO3HABATEIBHON M COLMAIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yibTaTbl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMHA, KOMMYHHKATHBHBIMA U  PETryJATHBHBIMU
JICUCTBUSIMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

1) 6a30Bble JJOruvyeckKue JaeMcTBUsI:

CaMOCTOSITEIbHO  (OpMyIHpOBaTh W aKTyaJIU3UpPOBaTh  MPoOJEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

OMpEeNeNATh LEIU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIOJIb30BaTh MPU OCBOCHUHM 3HAHWU MPUEMBI JIOTMYECKOTO MBIIIJICHUS:
BBIJICTISITh XapaKTEepPHbIE MPU3HAKU TMOHSITUN M YCTAHABIMBATH MX B3aUMOCBS3b,
MCIIOJIB30BaTh COOTBETCTBYIOIIMUE MOHSITUS JJII OOBSICHEHUs OTIAEIbHBIX (PAKTOB U
SIBJICHUM;

BBIOMpaTh OCHOBAHUS M KPUTECPUU JJIs1 KJIacCHU(PHUKAIIMU BEIICCTB M
XAMUYECKUX PEAKIIHI;

yCTaHABJIMBAaTh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTHYECKUE PACCYXKJECHHUS (MHAYKTUBHbBIC, JIE€IYKTUBHBIE, IO
aHaJIOTUH), BBISABIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUUS B PacCMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIUPOBATH BHIBOABI U 3aKJIIOUCHUS;

MIPUMEHSTH B MPOIECCE MO3HAHUS MCIOJIb3yEMbIE B XUMHHU CHUMBOJIUYECKUE
(3HaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOACIIBHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysa, YpaBHCHHE XHUMHUYECKON
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peakuuy — MpPU PEUIEHUU YYEOHBIX IMO3HABATENBHBIX M IMPAKTUYECKHUX 3ajad,
INPUMEHSATh HAa3BaHHbIE MOJEIIbHBIEC NIPEICTABIICHUS ISl BBISBICHHS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKHX PEAKLIUN.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUSI BEHIECTB U XUMHYECKHUX
pEeaKUunii;

dbopMynTupOBaTh LIETH U 3314l UCCIEA0BaHNUs, UCTIONB30BaTh TOCTABICHHBIC
U CaMOCTOSITELHO C(OpPMYJIMpPOBAaHHBIE BOMPOCHl B KayeCTBE HWHCTPYMEHTA
MO3HAHUSA U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJETh HABBIKAMU CAMOCTOSTEIBHOIO IJIAHUPOBAHUS M IPOBEACHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAOMIOAATh 33 XOJ0M
polecca, CaMOCTOSATENbHO IPOrHO3UPOBATh €ro pe3ysbTaT, (opMyJIUpOBaTh
0000LIEHMS U BBIBOABI OTHOCUTENIBLHO IOCTOBEPHOCTHU PE3YIbTAaTOB UCCIIEI0BaHUS,
COCTaBJISAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHWYECKOM HCCIENOBATENLCKOW U MPOEKTHOM
NEeATEIbHOCTH, MPOSBIATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY
IIOMCKY METOJIOB pEUICHUS IPAKTUYECKHUX 3aJay, NPUMEHEHUIO pPa3JIudHbIX
METO/IOB ITO3HAHMSI.

3) pabora ¢ uHpopmMaumei:

OPUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX HMHPoOpManuu (HaAy4yHO-
HOMYJIsSIpHAasl JIUTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHaIu3upoBaTh MH(OOPMALIMIO PA3IUYHBIX BUIOB U (OopM
IIPEICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUUBOCTb;

(GbopMyIMpPOBaTh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TMOUCKE U
orbope wmHPOpPMAIIUM, HEOOXOAUMOM IS BBINOJHEHUS YYEOHBIX 3a1a4
OIPEAECIIEHHOTO THUIIA;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMALIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  NIPEACTABICHHUS
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIONIb30BaTh HAy4YHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
XUMUYECKON uH(pOpMaIMell: MPUMEHATh MEXIpeAMeTHbIe ((usumyeckue u
MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYIibl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIBb30BATh 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:
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3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUATIOTa W/UTN
JUCKYCCHH, BHICKA3bIBATh UJIeH, (POPMYIMPOBATH CBOU MPEIOKECHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4u;

BBICTYIIATh C TPE3CHTAIMEH pe3yIbTaTOB IMO3HABATEIBHOU JCSITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WJIM COBMECTHO CO CBEPCTHUKAMH TIPH BHIMIOJTHEHUHT
XUMHUYECKOTO JKCIIEPUMEHTA, TIPAKTHUECKONH pabOTHI MO MCCICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaau3allii yIeOHOro MPoeKTa, U (POPMYITHPOBATH BHIBOIBI
M0 pe3yJIbTaTaM IPOBEACHHBIX HCCICAOBAHUM IMyTEM COTJIACOBAHUS TIO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMH.

PeryasiTuBHbIC yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBHUS:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYILIECTBISATh CBOIO IO3HABATEJIbHYIO
NEeSATENIbHOCTD, ONpeensds €€ Lelu U 3aJaud, KOHTPOJUpPOBaTh M IO Mepe
HEOOXOJMMOCTH KOPPEKTHPOBATh MpPEIaraéMbplii  aJlfOPUTM JACUCTBUNA IpHU
BBITIOJTHEHUU Y4YE€OHBIX U HCCIENOBATEIIbCKUX 3aJ]a4y, BbIOMpaTh HauboJsee
3¢ (eKTUBHBIN croco0 HX pemeHus ¢ Y4€TOM IOJyYEeHHs HOBBIX 3HAHUU O
BEILIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILECTBJISITh CAMOKOHTPOJIb JESTEIBHOCTH HA OCHOBE CaMOaHajau3a H
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl [0 XMMUU HA YIi1yOnEHHOM
YpPOBHE Ha YPOBHE CpEJHEro oOuiero oOpa3oBaHUs BKIHOYAIOT CHEU(PUYECKUE
JUIs y4eOHOTro npeaMeTa «XUMHUs HayuyHble 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUM
[0 OCBOEHHIO, MHTEPHPETAMU U MpeoOpa3oBaHUIO 3HAHUM, BUABI EATEIbHOCTH
[0 TOJY4YEHHIO HOBOTO 3HAHMS M NMPUMEHEHHUIO 3HAHUW B Pa3IUYHBIX Y4EOHBIX
CUTyalUsX, a TAKKE B PEAJIbHBIX KU3HEHHBIX CUTYAlUsX, CBI3aHHBIX C XUMUEH. B
pOrpaMME II0 XUMHUHM TPEAMETHBIE PE3YJbTAThl MPEICTABICHBI MO TOJAaM
WU3YUYCHUS.

10 KUIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHMS Kypca «Opranudeckas XUMUS»
OTPAXKAIOT:

c(hOpPMHPOBAHHOCTh TPEJCTABICHUI: O MECT€ M 3HAYCHHH OPraHUYECKOU
XUMHUHM B CHUCTEME €CTECTBEHHBIX HAyK W €€ poJii B 00ECIIEYEHUU YCTOWYMBOIO
Pa3BUTHSI YEJIOBEUECTBA B PEIICHUH MPOOJIEM SKOJIOTHYECKON, SHEPIrEeTUUECKOU U
MUIIEBON 0€30MaCHOCTH, B Pa3BUTUU MEIUIIMHBI, CO3JJaHUU HOBBIX MATEPHUAJIOB,
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HOBBIX HMCTOYHUKOB SHEPIuH, B obecrieueHnn palOHATILHOTO
MPUPOOIIOIL30BaHNS, B (OPMHUPOBAHWN MHUPOBO33PEHUS U OOIMIECH KYJIbTYpPhI
YeJIoBeKa, a TaKKe DJKOJOIMYECKHW OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJE;

BJIAJICHUE  CUCTEMOM  XUMHYECKMX  3HAHUW, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIINE MTOHATHUS — XUMHUUYECKUN AJIEMEHT, aTOM, SIAPO U DJIEKTPOHHAs
oboyouka aroma, S-, P-, d-aroMHBIE OpOWTAIM, OCHOBHOE W BO30YXKIEHHOEC
COCTOSIHUA aToma, TUOpUAM3alMs AaTOMHBIX OpOuTane, HWOH, MoJIeKya,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKAs CBS3b,
MOJIb, MOJISIpHAsI Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIN CKEIET, GyHKIMOHATbHAS
rpyinmna, pajaukail, CTPYKTypHble (opMynbl (pa3BEPHYTHIE, COKpalIEHHBIE,
CKEJICTHBIC), HM30MEpHUs CTPYKTypHasi M MPOCTPAHCTBEHHasi (reoMeTpuyeckas,
ONTUYECKAs), HM30MEPHI, TOMOJOTUYECKUA PpSAJl, TOMOJIOTH, YTIEBOIAOPOJIBbI,
KHCJIOPOJ- U a30TCOAEPIKAIINE OPraHUYECKUE COEAMHEHHS, MOHOMEp, MOJIUMED,
CTPYKTYpPHO€ 3BE€HO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPUHU, 3aKOHBI
(nepuoanueckuii 3akoH J[. M. MenneneeBa, Teopus CTPOEHUS OpPraHUYECKHX
BemecTB A. M. byTiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB, 3aKOH COXPAaHEHUS
U TpEeBpalleHUs] DHEPrUM TP XUMHUYECKUX pEaKIMsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUHN SI3bIK XMMHUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIKAIINE B OCHOBE
MOHMMAHUSI TPUYMHHOCTH U CUCTEMHOCTH XMUMUYECKUX SIBICHUM; MPEICTABICHUS
O MEXaHM3MaX XHMHUYECKUX pEaKiui, TEPMOJUHAMUYECKHX U KHUHETHYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHHUs, O B3aMMHOM BIIUSIHUM aTOMOB U TPYIIIT aTOMOB
B MOJICKYyJIaX (MHIYKTUBHBIA U Me30MepHBIN dpdexTri, opueHTanTsl | u Il pona);
(bakTOJOTHYECKHUE CBEJCHHUS O CBOMCTBAX, COCTaBe, MOJIYYECHUU U O€30MacHOM
WCIIOJB30BaHUN BAXXHEUIIIMX OPTaHUYECKUX BEHIECTB B OBITY M MPaKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA (HA MMPUMEPE MPOU3BOJICTBA METAHOJIA, TIepepaboTKu HePTH);

c(hOpMHPOBAHHOCTh YMEHHUI: BBISBISATH XapaKTEPHbIC MPU3HAKU TOHITHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSTUS MPU
OIMCAHWM COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCIMHECHUN;

c(hOpMHPOBAHHOCTh YMEHHUIA:

UCIIOJIb30BaTh XMUMHUYECKYI0 CUMBOJIMKY JJISI COCTaBJICHUSI MOJEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEICTHBIX) (POPMYIT OPraHNIECKUX
BEIIIECTB;

COCTaBJISAITh YPaBHEHHSI XMUMHYECKUX PEAKIMM M PacKpbIBaTh MX CYIIHOCTH:
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ pPEAaKIHMil  MOCPEACTBOM  COCTABJICHUS
JIEKTPOHHOTO OajlaHca JTUX peaKIHil, peakiuid HOHHOTO OOMEHa MyTEM
COCTABJICHUS MX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPAaBHCHUM;

25



U3TOTABIMBATH MOJIEIN MOJIEKYJT OPTaHUYECKUX BEIIECTB JJISI WILUTFOCTPAIUH
WX XUMHAYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHSI;

c(hOpPMHPOBAHHOCTh, YMEHUMW: yCTaHABIMBATH MPUHAICKHOCTh HU3yUEHHBIX
OpraHMYEeCKUX BEHIECTB IO HX COCTaBY U CTPOCHUIO K OIpEeACIIEHHOMY
KJIacCy/Tpynne COoeAMHEHWH, JaBaTb MM Ha3BaHUA IO CHUCTEMaTUYECKOMN
Homenkiatype (IUPAC) u mpuBoauTh TpUBHAIBHBIC HA3BAaHUS IS OTIEIHHBIX
MIPEICTAaBUTENICH OPTraHUYECKUX BEIIECTB (ITHIICH, alleTHJICH, TOIYOJ, TJIWIECPHUH,
ATWICHIJIMKOIb, (GeHos, (QopManbIerujl, aueTajbIerujl, alueToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAs, OJIEMHOBAs, ATbMUTHHOBASI KUCIIOTHI,
TJIMIWH, aJaHuH, MallbTo3a, (PPyKTO3a, aHWIMH, JUBUHWI, U30IPEH, XJOPOMPEH,
CTUPOJ U JIpyTHUE);

cOPMHPOBAHHOCTh yMEHHUS ONPENCTATh BHJ XHMHYECKOW CBSI3U B
OpraHMYECKUX COCIMHEHMSX (KOBAJIECHTHAas W WOHHAs CBS3b, G- M T-CBS3b,
BOJIOPOJIHAS CBSI3b);

c(OPMHPOBAHHOCTh YMEHHUS TPUMEHATH TIOJOKCHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. bytiepoBa jjisi 0ObICHEHUSI 3aBUCHUMOCTH CBOMCTB
BEIIIECTB OT X COCTaBa M CTPOCHUS;

chOpMHPOBAHHOCTh ~ YMEHHMM  XapakTEepU30BaTh  COCTaB, CTPOCHHE,
bu3nUeckue M XMMHUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH pPa3TUYHBIX
KJIACCOB OPTaHMYECKUX BEIICCTB: aJIKAHOB, ITUKIIOATKAHOB, AJIKCHOB, aJIKaIUCHOB,
QIKWHOB, apPOMATHYECKUX YTJICBOAOPOJIOB, CIUPTOB, albICTHIIOB, KETOHOB,
KapOOHOBBIX KUCJIOT, MPOCTHIX M CIOXKHBIX 3(DUPOB, )KUPOB, HUTPOCOCAMHEHUIN U
aMUHOB, AMHHOKHUCJIOT, OENKOB, yTJIeBOAOB (MOHO-, AM- W TOJIUCAXAPHUJIOB),
WUTIOCTPUPOBATh ~ TEHETUYECKYI0  CBSI3b  MEXKAY HHUMH  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHYECKHUX PEaKIUid C MCHOJb30BaHUEM CTPYKTYPHBIX
hopmy;

c(OpPMHPOBAHHOCTh, yMEHHUS TOATBEP)KIATh HA KOHKPETHBIX MpUMEpax
XapakTep 3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUM OT
KPaTHOCTH ¥ THITa KOBAJICHTHOU CBSI3U (G- M TT-CBSI3H1), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpPMHPOBAHHOCTh YMCHHSI XapaKTEPU30BaTh UCTOUYHUKH YTIICBOJOPOIHOTO
Coipbs (He(dThb, TPHUPOIHBIA Ta3, Yrojib), CHOCOOBI €ro mnepepadoTKu W
MPaKTUIECKOE TPUMEHEHHE TPOAYKTOB MepepadboOTKH;

c(hOpMUPOBAHHOCTh BJIAJCHUS CUCTEMON 3HAHUUA O €CTECTBEHHO-HAYYHBIX
METO/axX TO3HaHUS — HAOJFOJCHHUH, U3MEPECHUN, MOJICTUPOBAHUH, YKCIICPUMEHTE
(peambHOM M MBICTIEHHOM) U YMEHUS IPUMEHSATH 3TH 3HAHUS,

chOpMHPOBAHHOCTh yMEHUS MIPUMEHSTH OCHOBHBIC orepanuu
MBICTTUTEILHON JEATeIbHOCTH — aHajdu3 M CHHTE3, CpaBHEHHE, 0000IeHue,
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CUCTEMATHU3AIINIO, BBISBICHUE MPUYMHHO-CIEJACTBEHHBIX CBA3EH — IS U3Yy4YCHUS
CBOICTB BEIIECTB U XUMHUYECKUX PEAKIIUM;

c(hOpPMHPOBAHHOCTh YMEHHI: BBISBIISTH B3aMMOCBSI3h XUMUUECKUX 3HAHUH C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0oyee OCO3HAaHHOTO TOHUMAaHUSl CYIIHOCTH MAaTE€pUAIbLHOTO €IMHCTBA MHPA,
UCIIOJB30BaTh CUCTEMHBIEC 3HAHUS MO OPraHUYECKONW XUMHH ISl OOBSICHEHUS U
MIPOTHO3UPOBAHUS SIBIICHUM, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOY;

cOPMHPOBAHHOCTh YMEHHH: TMPOBOJUTh PACUETHI MO XUMUYECKHUM
dbopmynamM U ypaBHEHHUSIM XUMHUYECKUX PEAKIUN C UCIOJIb30BaHUEM (DU3UUECKUX
BENMYMH (Macca, 00BbEM Ta30B, KOJMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX
BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: PACUETHI MO HAXOXKICHUIO XUMHYECKOU
dbopMyIibl BEIIECTBA MO HM3BECTHBIM MACCOBBIM JIOJISIM XMUMHYECKHUX JJIEMEHTOB,
MPOJYKTaM CrOpaHusl, TUNIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATU3UPOBATh U OIEHUBATh
C TO3UIMH  HSKOJIOTMYECKOM  O€30MacHOCTH  MOCIEACTBUS  OBITOBOM U
MPOU3BOJICTBEHHON JE€ATENIbHOCTU YEJOBEKAa, CBSI3aHHOW ¢ MepepadOTKOU
BEILIECTB, UCMOJb30BaTh MOJYYEHHbIC 3HAHUS JJISl IPUHSTUS TPAMOTHBIX PEIICHUMN
po0JIeM B CUTYaIMSIX, CBSI3aHHBIX C XUMUEH;

c(hOpPMHPOBAHHOCTh YMEHUH: CAMOCTOSITENIbHO TIJIAHUPOBATh U TMPOBOJUTH
XUMHUYECKUN DKCIEPUMEHT (MOJIyYeHHE W M3YYEHHUE CBOMCTB OPTaHUYECKUX
BEIIECTB, KAYE€CTBCHHBIE PEAKIMM YIJIEBOJOPOJOB PAa3JIMYHBIX KJIACCOB H
KHUCJIOPOACOJIEPKAIUX OPraHUYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/lad 10 PACIO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOACHUEM IPaBHII
O6e3omacHoro oOpaleHusi ¢ BeHleCTBAaMU M JIA0OPATOPHBIM O0OpPYIAOBaHHUEM,
dbopMynupoBaTh 1€JIb HUCCIEIOBAaHUS, TMPEJACTABIAThH B pazIudyHON dopme
pEe3yJIbTaThl SKCIEPUMEHTA, AHATU3UPOBATH U OLICHUBATH UX JOCTOBEPHOCTD;

chOpMHUPOBAHHOCTH YMEHHUIA:

COOJIIO/IaTh MPaBHUJIa IKOJOTHYECKHU 11€J1eCO00Pa3HOT0 TMOBEACHHS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHUS CBOETO 3J0pPOBbS, OKPYKAIOLIEH
MIPUPOTHOM CPEbl U JOCTUKEHUS €€ YCTOMUYUBOIO PA3BUTHS;

OCO3HAaBaTh OIACHOCTh TOKCHUYECKOTO JCHCTBUSI Ha >KUBBIE OPTraHU3MBI
ONPEICIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMAas cMbICH TTokazaresis [1/1K;

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

c(hOpMUPOBAHHOCTh YMEHUMN: OCYIIECTBIISATh II€JICHANPABICHHBIA TTOUCK
XUMUYECKON MH(MOPMAITUHU B PA3TUYHBIX UCTOYHHUKAX (Hay4YHas U yueOHO-HaydHas
JUTEpaTypa, CpeicTBa MaccoBoi nHpopMmainuu, MHTEpHET U apyrue), KpUTUIECKU
aHAM3UPOBATh XUMHUYECKYI0 WH(pOpMaIuio, nepepadbareiBath €€ U MUCIOJIb30BaTh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHO 3a1aueH.
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11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS Kypca «OOmas W HeopraHudecKas
XAMUSD) OTPAXKAKOT:

c(hOpMHPOBAHHOCTh MPEJCTABICHUN: O MaTepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX WU TMO3HABAEMOCTHU SIBJICHUW MOPHUPOJBI, O MECT€ U 3HAYEHUU
XUMHUU B CHCTEME €CTCCTBCHHBIX HAyK W €€ poju B 00€CleueHWH yCTOWYHUBOTO
pa3BUTHS, B PEIICHHH MPOOJIEM SKOJOTUYECKOW, DHEPIeTHUYCCKOW W IHINECBOU
0e30MacHOCTH, B PAa3BUTUU MEIUIIMHBI, CO3JaHUM HOBBIX MaTEpHUANIOB, HOBBIX
MCTOYHUKOB SHEPIHH, B OOECIEYEHUH PAIMOHAIBHOTO MPHUPOAOIOIL30BAHUS, B
bopMHpPOBaHUHM MHUPOBO33PEHHUSI W OOIIEW KyJIbTypbl 4YeEJIOBEKa, a TaKxkKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIECHHS K CBOEMY 30POBbIO M IPUPOJIHON

cpene;
BJIAJCHUC  CHCTEMOM  XUMHUYCCKHX  3HAHMHA, KOTOpas  BKJIIOYAcCT:
OCHOBOITOJIATAlOIIAE TOHATHS — XUMHUYCCKHM OJJIEMCHT, aToM, SJIpO aToMma,

W30TOIIbI, 3JICKTPOHHAs 000JI0YKa aToMa, S-, P-, d-aTOMHBIE OpOUTAIIH, OCHOBHOE U
BO30YXXJEHHOE COCTOSIHMSI aToMa, THOpUAM3alusl aTOMHBIX OpOuTanel, HOH,
MOJIEKYJIa, BaJEHTHOCTb, O3JICKTPOOTPULATEIBHOCTh, CTEINEHb  OKHUCJIEHUS,
XUMUYECKasi CBs3b (KOBAJICHTHas, WOHHAs, METAJUIMYECKAs,, BOJOPOJHAS),
KpUCTAJUTMYECKAsT PEIIETKA, XUMHUYECKasl pEeakuus, pacTBOpP, 3JIEKTPOJHTHI,
HEJJICKTPOJIMUTHI, JJEKTPOJUTHYECKAsT [IUCCOLMALNSA, CTENEHb JIUCCOLMAIINH,
BOJIOPOJIHBIN TOKa3aTeb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIJIOBON 3 dekT
XUMHUUYECKON peaKkuu, CKOPOCTh XUMUYECKOW PEAKIINU, XUMUUYECKOE PAaBHOBECHUE;
TEOPUU U 3aKOHBI (TEOpHS AJNEKTPOJUTHUYECKOM TUCCOLMALNM, NEPUOINYECKUN
3akoH J[.1. MenneneeBa, 3aKk0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH COXPAHEHUS U
MpPEBpAIEHUs] SHEPTUU MPU XUMUUYECKUX PEaKIUIX, 3aKOH MOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX MAacc), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XUMHH, MHPOBO33PEHUYECKUE 3HAHUS, JIeKallue€é B OCHOBE IMOHUMAaHUs
NPUYMHHOCTA U CHCTEMHOCTM  XUMHUYECKUX  SIBIICHHM;  COBPEMECHHBIC
MPEJICTABJICHUSI O CTPOEHHUM BEIIECTBA HA ATOMHOM, HMOHHO-MOJIEKYJSIPHOM M
HAJIMOJIEKYJIIPHOM YPOBHSIX; TMPEJCTABICHUS O MEXaHU3Max XHUMHYECKUX
peakiuid, TEPMOJUHAMUYECKMX U KHHETHMYECKUX 3aKOHOMEPHOCTAX  MX
MPOTEKAHHS, 0 XUMUYECKOM PaBHOBECHM, PACTBOpPAX M JUCIEPCHBIX CHCTEMAX;
(bakTOJIOTHYECKUE CBEJCHHUS O CBOWMCTBAX, COCTaBe, IMOJTYYECHUHU U OE30MacHOM
WCIIOJB30BaHNN BAXKHEUIIMX HEOPTAaHMYECKUX BEILECTB B OBITY U MPAKTUYECKOU
JEATCIBHOCTH  YEJIOBEKa, OOIMX  HAyYHBIX  NPUHIUIAX  XUMHYECKOTO
MIPOU3BOJICTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBHISBISATH XapaKTEPHBIC MPU3HAKU TOHSITHM,
YCTaHABJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BAaTh COOTBETCTBYIOLIUE MOHATHUS HPH
ONMCAaHWUN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHUN;
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c(hOpPMHPOBAHHOCTh YMEHHS WCIOJB30BaTh XUMUYECKYIO CHMBOJIUKY IS
coctaBieHuss GopMysT BEUIECTB M  YpPaBHEHUH  XHMMHUYECKUX  PEaKIUH,
cucremarnyeckyro HomeHknarypy (IUPAC) u TpuBuansHbie Ha3BaHUS OTACIIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEEIATh BAJICHTHOCTh U CTENEHb OKUCIICHUS
XUMUYECKUX DJIEMEHTOB B COEJIMHEHMSX, BUJ XMMHUYECKOW CBSI3H (KOBAJIEHTHAs,
WOHHAs, METaJUIMYecKas, BOJOPOAHAs), THUI KPUCTAUIMYECKOW  pEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpPMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOMCTB BEIIECTB OT
BUJIa XMUMHYECKOM CBSI3M W TUNA KPUCTALIMYECKON pemETKkr, OOMEHHBIA U
JIOHOPHO-AaKIENTOPHBIN MEXAaHU3MbI 00pa30BaHUsl KOBAJIEHTHOM CBS3H;

c(OPMHPOBAHHOCTh ~ yYMEHWH:  KJIAacCU(PUIMPOBATH:  HEOPTaHUYECKHE
BEII[ECTBA 10 UX COCTaBY, XUMHUECKHE PEAKIIUH 110 PA3IMYHBIM NMPU3HAKaM (YUCITY
U COCTaBYy pearupyrolux BEIIECTB, TEIUIOBOMY 3(PQEKTy peakiuu, U3MEHEHUIO
CTENEHEH OKHCIIEHHUS JJIEMEHTOB, OOpaTUMOCTH, YYACTHIO KaTalau3aTropa H
JPYTHUE); CAaMOCTOSITENIBHO BHIOMPATh OCHOBAHMS U KPUTEPHUH JJIsI KITACCH(PUKALINH
M3y4aeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMHUPOBAHHOCTh YMEHHUSI PACKPBIBATH CMBICI NEPUOUYECKOTO 3akoHa Jl.
. MennieneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLYIO, OOBSICHUTEIBHYIO
U MIPOTHOCTUYECKYIO (PYHKIIUH;

c(OPMHPOBAHHOCTh YMEHUH: XapaKTEpPU30BaTh BJIEKTPOHHOE CTPOCHHE
aTOMOB M MOHOB XUMHUYECKHX OJJIEMEHTOB IIEPBOrO—YETBEPTOIO IEPHUOIOB
[Tepuomnueckont  cucremsl .M.  MengeneeBa,  UCHOJNB3Ys  TOHSTHS
«IHEPreTUYECKHE YPOBHW», «IHEPreTUYECKHE MOIYPOBHW», «S-, P-, d-aTOMHBIC
opOuTann», «OCHOBHOE U BO30YXIEHHOE HHEPreTUYECKUE COCTOSHHS aTOMay;
OOBSACHATh 3aKOHOMEPHOCTH W3MEHEHHSI CBOMCTB XMMHMUYECKHX DJIEMEHTOB M UX
coequHeHMM no mnepuojgaMm U rpynnaMm Ilepuonnueckou cucremsr J[. U
MeHnneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB JJIEMEHTOB Ha OCHOBE CTPOCHUS
UX JJICKTPOHHBIX 000JI0YEK;

cOpPMHPOBAHHOCTh YMEHMI: XapakTepu30BaTh (OMHUCHIBATH)  OOIIME
XMMHYECKME  CBOMCTBA  BELIECTB  PA3JUYHBIX  KJIACCOB,  IOJITBEPKIATh
CYILIECTBOBAHME TECHETUYECKOU CBS3M MEXIYy HEOPraHWYECKUMH BELIECTBAMHU C
ITOMOIIBIO YPABHEHHUI COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINNM;

cOpPMHPOBAHHOCTh yYMEHHUS PACKphIBaTh CYIIHOCTh: OKHCIHUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJEKTPOHHOIO OajaHca
ATUX PEAKIMH; peaKIuil MOHHOTO OOMEeHa MyTEM COCTaBIICHWUS WX TOJHBIX |
COKpPAIIEHHBIX  HMOHHBIX  YPaBHEHWM;  pEaKUMM  THUAPOJIW3a;  PEaKIuu
KOMITJIEKCOOOpa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB ITUHKA U aTFOMUHUS );
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cOPMHPOBAHHOCTh YMEHUS OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHMUSI
XUMHUUYECKUX PEAKIUNA C y4ETOM HX DHEPreTHUECKUX XAPAKTEPUCTHUK, XapaKTep
M3MEHEHHSI CKOPOCTH XHMHYECKOW PpEaKIUH B 3aBUCUMOCTH OT Pa3IUYHBIX
(bakTopoB, a TakKe XapakTep CMEHICHUS] XUMUYECKOTO PAaBHOBECHUS MO/ BIUSIHUEM
BHEIIHUX Bo3jeicTeuil (mpuniui Jle [larensbe);

cOPMHPOBAHHOCTh, yYMEHHUS XapaKTEPU30BaTh XUMUYECKHAE PEaKIIHH,
JIe)KAIKE B OCHOBE MPOMBIIIJICHHOTO IOJIYYE€HUS CEPHOW KHCIJIOTHI, aMMHAaKa,
oOlue HayyHble MPUHIMIBI XUMHUYECKUX TPOU3BOJICTB; LEIECO00Pa3HOCTD
MPUMEHEHUSI HEOPTaHWYECKUX BEUIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHHS COOTHOLLIEHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BIAJICHUSI CHUCTEMOM 3HAHUU O METOJax HAYYHOIO
MO3HAHUS SIBJICHUW MPUPOABI — HAOMIOACHUE, H3MEpPEHUE, MOJICIUPOBAHNUE,
HKCIIEPUMEHT (peasIbHbIA U MBICJICHHBIN ), UCIIOJIH3YEMbIX B €CTECTBEHHBIX HAayKaXx,
YMEHHUSI IPUMEHSTh 3TU 3HAHUS MPU IKCIIEPUMEHTATIBHOM HCCIIEIOBAHUU BEIIECTB
U JUIsE OOBSICHEHHS XUMHUYECKHX SIBJICHUH, HMMEIOIMNX MECTO B TMPHUPOJIE,
MPAKTUYECKOM JEATETLHOCTH YeJI0BEKa U B TIOBCETHEBHOM JKU3HU,

c(hOpMUPOBAHHOCTh YMEHUSI BBISIBISITh B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C
MOHATUSIMU U TPEACTABICHUAMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
00J1ee 0OCO3HAHHOTO MOHUMAHHUS MAaTePUATIHLHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUSA TMPOBOJUTH PACUETHl: C HCIOJIb30BaHUEM
MOHSTUN «MaccoBas JOJISl BEIIECTBA B PACTBOPE» U «MOJISIPHASI KOHLEHTPALUs,;
MaccChl BEIIECTBA WM 00BhEMA ra3a Mo W3BECTHOMY KOJUYECTBY BEIIECTBA, MAcCCe
ui 00bEMY OTHOTO U3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB; TEIJIOBOro »¢dexra
peaKiuy; 3HAYEHUS BOAOPOAHOTO MOKAa3aTessl pacTBOPOB KHCIOT U IIEJIOYEH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU, Macchl (00bEéMa, KOJWYECTBA BEIIECTBA)
MPOAYKTA PEAKIMU, €CIM OJHO M3 MCXOJHBIX BEUIECTB JAaHO B BUIE PacTBOpa C
OmpeIeIEHHOW MAacCOBOM JI0JIeH pacTBOPEHHOTO BEIECTBA WUIM JIAaHO B H30BITKE
(MMeeT TpHUMECH); JOJM BBIXOJA MPOJAYKTa pEaKiuH; OOBEMHBIX OTHOIICHHUM
ra3os;

c(hOpMHUPOBAHHOCTh YMEHHUH: CaMOCTOSTENIPHO TUIAHUPOBATh W TMPOBOIUTH
XUMUYECKUNA  OKCIEpUMEHT  (NpOBEACHHME  peakuuid  HMOHHOro  OOMeEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTABa HEOPTaHMYECKHUX BEILIECTB, OMPEIEICHUE
Cpelbl PacTBOPOB BEIIECTB C TOMOIIBI) HWHIWKATOPOB, H3YyUYCHUE BIUSHHUSI
pa3MMYHbIX  (AKTOPOB HA  CKOPOCTh XUMHUYECKOM  peakiuu, peIlIeHHE
OKCIEPUMEHTANIbHBIX 3a7a4 1o TemaM «Mertauely u  «Hemeramis»y) ¢
COOJTI0/IEHEM TIpaBUil O€30MacHOTO OOpaIIeHHs C BEIIECTBAMHU U JIA0OPATOPHBIM
obopynoBanueM, (HOpMyIupoOBaTh IIedb HMCCJIENOBAaHUS, TMPEIACTABISATh B
paznu4HON (opMe pe3yibTaThl IKCIEPUMEHTA, aHAIM3UPOBATh U OICHUBATH UX
JIOCTOBEPHOCT;
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c(hOpMHPOBAHHOCTh YMEHUI: COOIIOIATh MTPaBUIa TIOJIb30BAHUS XUMUYECKOM
MocysIol U 1abopaTopHBIM OO0OpyJOBaHWEM, OOpaIlleHUs C BeEIIeCTBAaMH B
COOTBETCTBUHM C WHCTPYKIMSMH TIO BBITOJHEHUIO JAOOPATOPHBIX XUMHUYECKUX
OTBITOB, JKOJIOTHYECKH I€JeCO00pa3HOro TOBEACHHUS B OBITY U TPYIOBOMU
JIEATEIIBHOCTH B LIEJIIX COXPAHEHHSI CBOETO 3JI0POBbs, OKPYXKAIOLIEH MPUPOIHON
cCpeabl U JOCTHUXEHUS €€ YCTOMYMBOrO pPa3BUTHS, OCO3HABaTh OMACHOCTH
TOKCHUYECKOT'O JICUCTBUSI HA YKUBBIC OPTaHU3MbI OMPEACIEHHBIX HEOPTaHUYECKUX
BEILIECTB, TOHMMAas cMbIci noka3arens [1JIK;

c(OpPMHPOBAHHOCTh, YMEHUM: OCYIIECTBIIATH II€JICHANPABICHHbBI TOUCK
XUMUYECKON MHGOPMALIMK B PA3IMYHBIX UICTOUYHUKAX (Hay4yHas U yueOHO-Hay4yHas
JUTEpaTypa, CpeicTBa MaccoBor MHpopMauuu, IHTEpHET U apyrue), KpUTUYECKU
aHaJM3UPOBaATh XUMUUYECKYIO0 MHGOpPMAIMIO, TIepepadaThiBaTh €€ U UCIOJIb30BaTh
B COOTBETCTBHUU C MOCTABIICHHON yueOHOM 3a1auei.
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TEMATHYECKOE IINTAHUPOBAHHUE
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[IpupoiHbIE ICTOUYHUKHT .
24 IEBOZIODOIOB H HX 4 Poccuiickas s5ekTpoHHas mIkoia
' yr P https://resh.edu.ru/subject/lesson/6148/conspect/170460/
nepepabdoTka
l"anorennpon3BoaHbIE @DaioBbIN apXUB CTYIAEHTOB
2.5 4 1 . .
YIJIEBOJOPOAOB https://studfile.net/preview/2030382/
Hroro 1o pasneny 35
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https://resh.edu.ru/subject/lesson/6149/conspect/170387/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/2436/main/
https://resh.edu.ru/subject/lesson/4775/conspect/150506/
https://resh.edu.ru/subject/lesson/6148/conspect/170460/
https://studfile.net/preview/2030382/

Pa3nen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust

3.1 Crnuptsl. Oenon 11

Poccuiickas aneKkTpoHHas mKoJia
https://resh.edu.ru/subject/lesson/5727/conspect/150576/

KapOonumnbHbIe
COCIMHEHUS: allbJICTHIbI U

SAKnacc https://www.yaklass.ru/p/himija/10-
klass/aldegidy-ketony-karbonovye-kisloty-

2 K 21
3 KCTOHRI ?’60‘{0‘3“" 6780279/aldegidy-i-ketony-6777547/re-0970e9d3-aef7-
KUCIOTHI. CIIOXKHBIC YPHUPHI. 4890-bf2e-b2cdac3de074
Kupsl
Poccuiickas anexkTpoHHas 1mKoia
. 1
3.3 MR 9 https://resh.edu.ru/subject/lesson/6150/conspect/150686/
Hroro no pazneny 41

Pa3znea 4. A3oTconepxkamue opraHudecKkue coe{uHeHust

AMUHBI. AMUHOKHUCIIOTBI.

Poccuiickas QJICKTPOHHAsA IMIKOJIa

4.1 12 1
beakn https://resh.edu.ru/subject/lesson/4743/conspect/150741/
Hroro no paszneny 12
Pa3pnen S. BeicokomoJieKy/IsipHbIE COCAUHEHUS
SKmnacc https://www.yaklass.ru/p/himija/10-
B klass/vysokomolekuliarnye-soedineniia-vms-
BICOKOMOJIEKYJIAPHBIE . i,
51 6 6880782/0snovnye-poniatiia-vms-reaktcii-
COC/MHCHHA polimerizatcii-i-polikondensatcii-6880783/re-6d83bchd-
b5f3-4418-a808-3e7fd91fddaa
Hroro no pasaeny 6
OBIIEE KOJIMYECTBO YACOB 102 3

[10 ITPOIT'PAMME
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https://resh.edu.ru/subject/lesson/5727/conspect/150576/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547/re-0970e9d3-aef7-4890-bf2e-b2cdac3de074
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547/re-0970e9d3-aef7-4890-bf2e-b2cdac3de074
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547/re-0970e9d3-aef7-4890-bf2e-b2cdac3de074
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547/re-0970e9d3-aef7-4890-bf2e-b2cdac3de074
https://resh.edu.ru/subject/lesson/6150/conspect/150686/
https://resh.edu.ru/subject/lesson/4743/conspect/150741/
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/osnovnye-poniatiia-vms-reaktcii-polimerizatcii-i-polikondensatcii-6880783/re-6d83bcbd-b5f3-44f8-a808-3e7fd91fddaa

11 KJIACC

HaumenoBauue KosauuecTBO 4acoB
Ne JaexkTpoHHbIe (HU(poBbHIE) 00pa3oBaTebHbIE
pa3aesioB U TeM Kontposbubie IIpakTuueckue
n/n Bceero pecypchl
NPOrpamMMbl padoThI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crtpoenue aToma.
[Tepuonuueckuii 3aKOH U .
11 [epHoTHuecKas CHETEMA 9 Poccuiickas aneKkTpoHHas mIKoJia
' P https://resh.edu.ru/tv-program/archive/110
XUMHUYECKUX DIIEMEHTOB
. 1. MenneneeBa
12 CtpoeHue BelecTna. 1 1 Poccuiickas a5ekTpoHHas nIkosia
' MHoroo6pa3ue BeniecTn https://resh.edu.ru/subject/lesson/1533/main/
Poccuiickas anexkTpoHHas mKoia
1.3 X 19 1 3 .
HMHACCIHE peakiuty https://resh.edu.ru/subject/lesson/4938/conspect/151106/
Hroro mo pazueny 39
Pa3nen 2. Heoprannyeckasi XuMust
Poccuiickas anexkTpoHHas mKoia
2.1 H 31 1 3 . .
CMETaTLIRT https://resh.edu.ru/subject/lesson/5939/main/151324/
Poccuiickas 35eKTpoHHas mIKoia
2.2 M 23 1 2 . .
CTaIIE https://resh.edu.ru/subject/lesson/1607/main/
Hroro no pazneny 54
Paszngena 3. XumMus U ;KM3HL
31 Metoabl O3HAHUSI B 9 SIKitacc https://www.yaklass.ru/p/himija/11-
' XUMHU. XUMUS U )KU3HD klass/khimiia-i-zhizn-7285128
Hroro 1o pasneny 9
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https://resh.edu.ru/tv-program/archive/110
https://resh.edu.ru/subject/lesson/1533/main/
https://resh.edu.ru/subject/lesson/4938/conspect/151106/
https://resh.edu.ru/subject/lesson/5939/main/151324/
https://resh.edu.ru/subject/lesson/1607/main/
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

102
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HOYPOYHOE INTAHUPOBAHUE

10 KVIACC
KoaunuecTBO 4acoB
Ne
n/ Tema ypoka Bce Kontpos Hpakruyec DJleKTPOHHbBbIE U (POBLIE 00pa3oBaTebHbIE PeCypChl
HbIe KHe
n ro
padoThI padoThI
IIpenmer u 3HaueHUE o
o SIKmacc https://www.yaklass.ru/p/himija/10-klass/osnovy-
OpFaHI/I‘IGCKOI/I XHUMHH, R R . B B ..
T —_— 1 organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-
p 5 teoriia-khimicheskogo-stroeniia-organiches -6447217/re-
MHOTOODPA3HH OPTAHITICCRHX 953b4eeb-71d7-4e80-h40c-5c481387ece8
COCIMHEHUN
DJIEKTPOHHOE CTPOEHUE aTOMa o
SIKmacc https://www.yaklass.ru/p/himija/10-klass/osnovy-
yriaepojaa (0OCHOBHOE U . . o
B036YKIEHHOE COCTOAHNA) 1 organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-
B yx ) p-orbitali-elektronnaia-konfiguratciia- -6447220/re-4a9b0f74-
AJICHTHBIC BOSMOXKHOCTH e44d-45aa-9acd-e0ea46dacl63
aToma yriepoja
XuMH4YecKas CBI3b B
OpFaHI/I‘-IeCKI/IX COCANHCHUAX. L
®oxcdopna https://foxford.ru/wiki/himiya/kovalentnaya-
MexaHnu3Mbl 00pa30BaHUs 1 o ) . L
. himicheskaya-svyaz-v-organicheskih-soedineniyah
KOBAJICHTHOH CBSA3H, CIIOCOOBI
paspsbliBa CBsA3EH
T SKiacc https://www.yaklass.ru/p/himija/10-klass/osnovy-
€opHUst CTPOCHUS . L. . L
o organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-
OpPTraHWYECKHUX COCTMHEHHUN A. 1 " . - -
M. E teoriia-khimicheskogo-stroeniia-organiches -6447217/re-
- PYTIIepoBa 3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
Buael uzomepun: CTpykTypHas, SAKnacc https://www.yaklass.ru/p/himija/10-klass/osnovy-
[IPOCTPAHCTBEHHAS. 1 organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-

OneKTpoHHbIE 3P HEKTH B

89f4bcdf-9ac1-4184-bcd8-ecechebfee03
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-953b4eeb-71d7-4e80-b40c-5c481387ece8
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/sostoianie-elektronov-v-atome-s-p-orbitali-elektronnaia-konfiguratciia-_-6447220/re-4a9b0f74-e44d-45aa-9acd-e0ea46dac163
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://foxford.ru/wiki/himiya/kovalentnaya-himicheskaya-svyaz-v-organicheskih-soedineniyah
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525/re-89f4bcdf-9ac1-4184-bcd8-ececbe6fee03

MOJIEKYJIaX OPraHUYEeCKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U

doxkchopa https://foxford.ru/wiki/himiya/osnovy-

6 crcTeMatirccKas nomenklatury-organicheskih-veschestv
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB
SAKnacc https://www.yaklass.ru/p/himija/11-
7 Knaccudukanus peakuuii B klass/khimicheskaia-kinetika-6995740/klassifikatciia-
OpraHNYEeCKON XUMUHU khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-
beb23620-c76f-4452-9a2a-15397825f6¢d
CucremaTtu3zanus u 0000IIeHHE
3HaHUHU 110 TeMe "Buanl
8 W30MEpHUH, KilaccuuKaIus u
HOMEHKJIATypa OPraHHYECKUX
coenuHeHun"
KonTponbHas pabore no Teme
9 "N3oMmepusi,Ha3BaHUE
OpraHWYECKUX BelecTB"
AJKaHbl: TOMOJIOTHYECKHUH psif,
obmas popmya, HOMEHKIATypa
10 Y U30MEPUS, FJIEKTPOHHOE U Xumuk.py https://chemege.ru/alkany/
MPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT
DUBHUCCKIE 1 XHMIICCKIE SAKnacc https://www.vaklass.ru/p/himi_ia/9-klass/orqanicheskie-
11 CBOCTEA AKAHOR veshchestva-102302/uglevodorody-polimery-107147/re-
5213eb26-cf62-4041-8908-bf982657160c
12 HaxoserHe aikaros B Xumuk.py https://chemege.ru/poluchenie-alkanov/

npupoje. CriocoObl OTydeHUsI
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https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://foxford.ru/wiki/himiya/osnovy-nomenklatury-organicheskih-veschestv
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758/re-beb23620-c76f-4452-9a2a-15397825f6cd
https://chemege.ru/alkany/
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://www.yaklass.ru/p/himija/9-klass/organicheskie-veshchestva-102302/uglevodorody-polimery-107147/re-5213eb26-cf62-4041-8908-bf982657160c
https://chemege.ru/poluchenie-alkanov/

U IPUMCHCHUC aJIKAHOB

[uknoankansl: o0Ias
dbopMyIa, HOMEHKIIATypa
U30MEpPHUsI, 0COOCHHOCTH

13 XuMuK.py https://chemege.ru/cikloalkany/
CTpOGHI/ISI U XUMHUYCCKUX
CBOWCTB, CITOCOOBI MOJTyYEHHS U
MIPUMEHEHHUE
Pemenune pacu€THbix 3a/1a4 Ha
ONpeAeICHUE MOJIEKYJISIPHOU o )
SIKnacc https://www.yaklass.ru/p/himija/10-klass/reshenie-
(GopMyITBI OPraHUIECKOTO .
14 BEIIECTRA IO MACCOBBIM IOMSM raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-
plotnosti-i-massovoi-dole-khimicheskogo- -6874541/re-
4TOMOB 3JICMCHTOB, BXOAIIHX B 0d4d21bd-a544-4649-8319-a086¢8c99%ead
ero cocraB. Cucremarusanus U
000011IeHrEe 3HAHU 10 TEME
AJIKEHBI: TOMOJIOTUYECKHH PSI,
obmas popmyna,
HOMEHKIATypa, dIEKTPOHHOE U
15 P P XuMHuK.py https://chemege.ru/alkeny/
MIPOCTPAHCTBEHHOE CTPOCHUE
Monekyn. CTpyKTypHast ¥ LIucC-
TpaHC-U30MEPHsI ATKEHOB
CDI/I?;I/I‘-IGCKPIG U XUMHUYCCKUC
16 cBOiiCcTBa ankeHoB. [IpaBuio XuMHuK.py https://chemege.ru/alkeny/
MapkOoBHHKOBa
CrocoGe! mostyucHus 1 SKmacc https://www.yaklass.ru/p/himija/10-
17 OMMEHCHIE AIKEHOR klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-
PHMCHCHHE aJIKEHO 6895074/re-cd1c5edc-2729-4d29-9494-6b19feadff79
[Ipaktruueckas pabora Ne 1 mo . .
" NH®OVYPOK https://infourok.ru/prakticheskaya-rabota-
18 teme "[lomydeHue sTuIIeHA H

W3y4eHUE €ro CBOUCTB"

poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.htmli
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https://chemege.ru/cikloalkany/
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://www.yaklass.ru/p/himija/10-klass/reshenie-raschetnykh-zadach-6888498/vyvod-molekuliarnoi-formuly-po-plotnosti-i-massovoi-dole-khimicheskogo-_-6874541/re-0d4d21bd-a544-4649-8319-a086c8c99ead
https://chemege.ru/alkeny/
https://chemege.ru/alkeny/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkeny-poluchenie-i-primenenie-6895074/re-cd1c5edc-2729-4d29-9494-6b19fea4ff79
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html
https://infourok.ru/prakticheskaya-rabota-poluchenie-etilena-i-izuchenie-ego-svoystv-2596196.html

Pemenne pacy€THbIX 3a1a4 HA
OIIpEeCIIEHNE MOJIEKYJIIPHOU

lcenTs106ps. OTKPBITHINA ypOK

19 .
(hopMyJIBI OPraHUYECKOTO https://urok.1sept.ru/articles/623824
BElIeCTBa
AJKaueHbl: CONPsHKEHHBIE,
W30JIMPOBAHHBIE,
20 KYMYJIHPOBaHHBIC. XumuKk.py https://chemege.ru/alkadieny/
Oco0eHHOCTH ANEKTPOHHOTO
CTpOCHUS
X o
21 HMH%,_CKHG cROHCTRa XumuK.py https://chemege.ru/ximicheskie-svojstva-alkadieny/
COIIPSKECHHBIX THUCHOB
AKnacc https://www.yaklass.ru/p/himija/10-
CniocoOsblI noy4eHus u X
22 klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-
HPHMCHCHHE aIRa/eHon c771-4121-8dfd-abbbbaddsbf0
AJIKUHBI: TOMOJIOTUYECKUH PSJI,
obmas popmyna,
23 HOMEHKJIATypa, SJIIEKTPOHHOE U XuMuK.py https://chemege.ru/alkiny/
MPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI, (PU3UYECKHE CBOMCTBA
AKnacc https://www.yaklass.ru/p/himija/10-

24 X UMIMECKHE CBONCTRA A/IKIHOB klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-
primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-
7788c464b45¢

K

25 aque CTBCHHDIC peaKii Ha Xumuk.py https://chemege.ru/ximicheskie-svojstva-alkinov/
TPOHUHYIO CBSI3b

26 CriocoObI nostyueHust u doxkchopa https:/foxford.ru/wiki/himiya/poluchenie-i-
[IPUMEHEHUE AIKHHOB primenenie-alkinov

97 Pemenue 3agau: pacd€rsl o MH®OVYPOK https://infourok.ru/metodicheskaya-razrabotka-

YPaBHEHHIO XUMUYECKON

39

na-temu-reshenie-zadach-na-raschety-po-uravneniyam-reakcij-



https://urok.1sept.ru/articles/623824
https://chemege.ru/alkadieny/
https://chemege.ru/ximicheskie-svojstva-alkadieny/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-c771-4121-8dfd-abbbba4d6bf0
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-c771-4121-8dfd-abbbba4d6bf0
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkadieny-6899278/re-561efbb6-c771-4121-8dfd-abbbba4d6bf0
https://chemege.ru/alkiny/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkiny-svoistva-poluchenie-primenenie-6899279/re-384eecdb-b2af-4d97-ab5c-7788c464b45c
https://chemege.ru/ximicheskie-svojstva-alkinov/
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-alkinov
https://infourok.ru/metodicheskaya-razrabotka-na-temu-reshenie-zadach-na-raschety-po-uravneniyam-reakcij-5061750.html
https://infourok.ru/metodicheskaya-razrabotka-na-temu-reshenie-zadach-na-raschety-po-uravneniyam-reakcij-5061750.html

peakiuu

5061750.html

Cucremarusanus 1 00001eHne
3HAHUH 110 TeMe "AJIKCHBI,

28
AIIKAJIVUECHBI, aJIKUHBI,
UKJIOATKaHbI"
ApEeHbI: TOMOJIOTUYECKUN PA/I,
obmas popmyna,
HOMEHKJIaTypa. DIEKTPOHHOE U
29 P P Xumuk.py https://chemege.ru/areny/
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJ1 O€H30J1a U TOIyoIa, UX
¢du3nveckre CBOMCTBA
XUMHYECKUE CBOWCTBA apPEHOB: . . i
30 P XuMmuk. py https://chemege.ru/ximicheskie-svojstva-areny/
peaKIu 3aMeleHus
XUMHYECKUE CBOWCTBA apEHOB:
31 peaKkIuy NPUCOCTUHEHUS, Xumuk.py https://chemege.ru/ximicheskie-svojstva-areny/
OKHCJICHHE TOMOJIOTOB OeH3011a
SAKnacc https://www.yaklass.ru/p/himija/10-
32 Oco0EHHOCTH XUMHUYECKHUX klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-
CBOMCTB CTHpPOJIA primenenie-6912880/re-e50d1927-208a-472c-9ca9-
551509613891
Pemienne pacu€THbIX 3a1a4 HA
33 OIIpEIETICHUE MOJIEKYIIIPHOI doxkchopn https://foxford.ru/wiki/himiya/vyvod-formuly-
(bopMyITBI OPraHUYECKOTO veschestva
BEIIECTBA
34 CriocoOsbI oy4eHus u ®doxcdopn https://foxford.ru/wiki/himiya/primenenie-i-
[IPUMEHEHUE apEHOB poluchenie-arenov
['enernueckas CBs3b MEXKIY . .
NMH®OVYPOK https://infourok.ru/geneticheskaya-svyaz-
35 Pa3TUYHBIMH KJTacCaMu

YTJIEBOJIOPO/IOB

40

mezhdu-klassami-uglevodorodov-602046.html



https://infourok.ru/metodicheskaya-razrabotka-na-temu-reshenie-zadach-na-raschety-po-uravneniyam-reakcij-5061750.html
https://chemege.ru/areny/
https://chemege.ru/ximicheskie-svojstva-areny/
https://chemege.ru/ximicheskie-svojstva-areny/
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/areny-svoistva-poluchenie-i-primenenie-6912880/re-e50d1927-208a-472c-9ca9-551509613891
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/vyvod-formuly-veschestva
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov
https://foxford.ru/wiki/himiya/primenenie-i-poluchenie-arenov
https://infourok.ru/geneticheskaya-svyaz-mezhdu-klassami-uglevodorodov-602046.html
https://infourok.ru/geneticheskaya-svyaz-mezhdu-klassami-uglevodorodov-602046.html

Pacuérel o ypaBHEeHUsIM
XUMHUYECKHX PeaKIuil.

36
Cucremarusanus 1 00001eHne
3HaHUM 1o Teme "ApeHbl”
o SIKmacc https://www.yaklass.ru/p/himija/10-
[Ipuponansrii ra3. [lomytHbie )
37 HeyTAHBIC ra3El klass/uglevodorody-6579439/uglevodorody-v-prirode-
6917422/re-e157e2d4-3feb-44ea-b764-dlaa2fcl4afe
38 KaMenHbIi1 yrosibs 1 mpoayKThl [IpocBemienue. ApxuB
ero nepepadoTKu https://www.youtube.com/watch?v=dF6tcqV1Zb4
HedTs 1 crioco6er e& SIKnacc https://www.yaklass.ru/p/himija/10- B
39 Henenaborkit. TToHMEHEHIE klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-
pep P okruzhaiushchei-sredy-6899731/re-52d02bf6-e9af-423a-a9fb-
MPOJYKTOB NepepadboTku HehTH £209fbc835db
r SIKiacc https://www.yaklass.ru/p/himija/10-
€HETHYEeCKas CBA3b MEX]Y )
40 - klass/uglevodorody-6579439/predelnye-nepredelnye-i-
p aromaticheskie-uglevodorody-6892051/re-8a023294-485¢c-4714-
YTTIGBONIOPOIOB a9ec-cd70537cbad5
l'anorenonpons3BoHbIE
41 YIJIEBOIOPOIOB: JIEKTPOHHOE DaiIOBbIN apXUB CTYJECHTOB
CTPOEHUE; PEAKLIUH 3aMEILICHUS https://studfile.net/preview/1730814/
rajoreHa
JleWicTBue 1Ienouei Ha
TaJIOr€HIIPON3BOIHEIE. . .
42 BianmoeiicTme @DainoBbIl apXUB CTYJEHTOB
https://studfile.net/preview/2484644/page:3/
IUTAIOTeHAJIKaHOB C MAaTrHUEM U
IIUHKOM
Cucremarusanus 1 00001eHne
43 3HAHUH M0 pa3neny

"VYranesonopoast"

41



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/uglevodorody-v-prirode-6917422/re-e157e2d4-3feb-44ea-b764-d1aa2fc14afe
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https://www.youtube.com/watch?v=dF6tcqVlZb4
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731/re-52d02bf6-e9af-423a-a9fb-fa09fbc835db
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731/re-52d02bf6-e9af-423a-a9fb-fa09fbc835db
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731/re-52d02bf6-e9af-423a-a9fb-fa09fbc835db
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/pererabotka-nefti-i-okhrana-okruzhaiushchei-sredy-6899731/re-52d02bf6-e9af-423a-a9fb-fa09fbc835db
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051/re-8a023294-485c-4714-a9ec-cd70537cbad5
https://studfile.net/preview/1730814/
https://studfile.net/preview/2484644/page:3/

KonTtponpHast pabora o teme

44 n n
YrieBoaopoibl
IIpenenbHble OTHOATOMHBIE
CHI/IpTI:II FOMOJIOI‘PI‘ICCKHFI pSII[,
45 obmras popmyna, CTpoeHUE Poccuiickas anexkTpoHHas mkona
MOJIEKYJI, U30MepHus, https://resh.edu.ru/subject/lesson/4769/conspect/150549/
HOMEHKJIaTypa, Kiaccudukanms,
(bu3HYEeCKre CBOMCTBA
X . SIKiacc https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
AMHYECKHE CBOMCTBA ) R .
16 HDEETBHBIX OHOATOMHBIX 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
P odnoatomnykh-spirtov-6579666/re-c6a4b98f-d8da-4241-b790-
CIpTOB c08ee1999b2c
Crioco6s! moydenus u SKmacc http_s://www.yakla_ss._ru/p_/hlm||a_/10—klass/sp|rtv—fenolv—
47 HPHMEHEHHE OIHOATOMHBIX 6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-
p odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-
CIHUPTOB e7a6ce3934a3
[TpocTsie a¢upst:
HOMCHKIJIAT a 1 U30Mepus, .
48 P P Cro ypoxos https://100urokov.ru/predmety/efiry
0COOEHHOCTH (PU3NYECKUX U
XAMHUYECKUX CBOUCTB
MHOroaroMHbI€ CHUPTHI:
49 ATUJICHIJIMKOJIb U TIIMLIEPUH, UX Buneoypoxku https://videouroki.net/video/23-mnogoatomnye-
bu3nYecKue 1 XUMHIECKIE spirty.html
CBOMCTBA
CniocoOsbI oy4eHus u . - .
3agaun o xumuu http://zadachi-po-khimii.ru/organic-
50 MPUMEHEHNE MHOTOATOMHBIX . . . ] .
chemistry/svojstva-i-poluchenie-mnogoatomnyx-spirtov.html
CIIUPTOB
deHo1: cTpoeHne MOJIEKYJIHI,
51 P Y Cro ypoxkos https://100urokov.ru/predmety/fenoly

¢du3nueckue cBOMCTBA.
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https://resh.edu.ru/subject/lesson/4769/conspect/150549/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-c6a4b98f-d8da-4241-b790-c08ee1999b2c
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/svoistva-poluchenie-i-primenenie-nasyshchennykh-odnoatomnykh-spirtov-6579666/re-cda29b16-8632-4cab-8f97-e7a6ce3934a3
https://100urokov.ru/predmety/efiry
https://videouroki.net/video/23-mnogoatomnye-spirty.html
https://videouroki.net/video/23-mnogoatomnye-spirty.html
http://zadachi-po-khimii.ru/organic-chemistry/svojstva-i-poluchenie-mnogoatomnyx-spirtov.html
http://zadachi-po-khimii.ru/organic-chemistry/svojstva-i-poluchenie-mnogoatomnyx-spirtov.html
https://100urokov.ru/predmety/fenoly

TokcuaHoCTh (heHoma

52 Xumudeckue cBoicTBa (heHoma XumuKk.py https://chemege.ru/fenoly/
SAKnacc https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-
CriocoOsblI MoTy4eHus u ) .
53 b 6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-
HpUMEHEIHE Qerora 449f-4¢70-aba2-c82b0f9947af
[IpaxTuueckas padora Ne 2.
54 Pemenne skciepuMeHTAIBHBIX
3aza4 no teme "CrnupTsl U
dbeHonsr"
CucremaTtu3zanus u 0000IICHHE
55 3HaHui 1o TeMe "CIupThl,
deHomsr"
AJBIIETU/IBI U KETOHBI:
AIIEKTPOHHOE CTPOCHUE
KapOOHMIJIBHOM IIBL; )
56 P oy Xumuk.py https://chemege.ru/aldegidy-ketony/
TOMOJIOTUYCCKHE PAIBI, O6H1a$[
dbopmyna, u3omMepus u
HOMEHKJIaTypa
Anbneruapl 1 KETOHBIL: .
57 (UHHECKHE CBOTICTBA; peaKII Poccuiickast anekTpoHHas 1IKOJIa
P https://resh.edu.ru/subject/lesson/4776/conspect/150603/
MIPUCOCAMHCHHUS
Peakuuu oxkucnenus u CrnpaBounuk 24/7
58 KAauECTBEHHBIE PEAKIINH https://spravochnick.ru/himiya/aldegidy_i_ketony/okislenie_alde
albIAETHUI0B U KETOHOB gidov i ketonov/
CriocoObI moy4eHus ) .
59 i XuMHK.py https://chemege.ru/poluchenie-aldegidy-ketony/
aNbJIETH/IOB U KETOHOB
OIHOOCHOBHEIE MPEIEIILHBIE )
60 g pedl XuMuKk.py https://chemege.ru/karbonovye-kisloty/

KapOOHOBBIEC KHCIIOTHI,
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https://chemege.ru/fenoly/
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-449f-4c70-ab42-c82b0f9947af
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-449f-4c70-ab42-c82b0f9947af
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/aromaticheskie-spirty-fenol-6584218/re-53c27726-449f-4c70-ab42-c82b0f9947af
https://chemege.ru/aldegidy-ketony/
https://resh.edu.ru/subject/lesson/4776/conspect/150603/
https://spravochnick.ru/himiya/aldegidy_i_ketony/okislenie_aldegidov_i_ketonov/
https://spravochnick.ru/himiya/aldegidy_i_ketony/okislenie_aldegidov_i_ketonov/
https://chemege.ru/poluchenie-aldegidy-ketony/
https://chemege.ru/karbonovye-kisloty/

OCOOEHHOCTH CTPOEHHUS UX
MOJIEKYJI

H3oMepus u HOMEHKIIaTypa

61 KapOOHOBBIX KUCIIOT, HX Cro ypoxoB https://100urokov.ru/predmety/karbonovye-Kkisloty
¢du3nveckre CBONCTBA
XuMHYECKHE CBOHCTBA L i i
Xumuk.py https://chemege.ru/ximicheskie-svojstva-karb-
62 MpPEACIbHBIX OJTHOOCHOBHBIX .
kisloty/
KapOOHOBBIX KUCIIOT
Oco0EHHOCTH CBOWCTB ) )
. NutepHer ypok https://interneturok.ru/lesson/chemistry/10-
MYpPaBbUHOMN KUCIIOTHI. ; . ) )
63 klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-
MHoroo6pa3ue kKapOOHOBBIX L ; .
uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
KHCJIOT
OCoOEHHOCTH CBOMCTB:
HEIpeACIbHBIX U
apOMAaTHYECKUX KapOOHOBBIX, . .
64 HKADGOHOBHIX @DailnoBBIi apXUB CTYECHTOB
P ’ https://studfile.net/preview/6064544/page:21/
TUAPOKCUKAPOOHOBBIX KHCIIOT.
IIpencraBurenu BbICIINX
KapOOHOBBIX KUCIIOT
65 [ToHsiTHE O MPOU3BOIHBIX Opranudeckasi XuMusi:Be0-y4eOHUK
KapOOHOBBIX KUCIIOT https://orgchem.ru/chem4/0472.php
CnocoObI noTydeHus u o o
®oxcdopna https://foxford.ru/wiki/himiya/poluchenie-i-
66 npUMeHeHHe KapOOHOBBIX ) . .
primenenie-karbonovyh-kislot
KHUCJIOT
CrnosxHble 3(upsl:
TOMOJIOTHYECKHH PsijI, 00Ias .
67 pAZ, OO XumuK. py https://chemege.ru/slozhnye-efiry/

dbopmyra, u3oMepus U
HOMEHKJIaTypa
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https://100urokov.ru/predmety/karbonovye-kisloty
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
https://chemege.ru/ximicheskie-svojstva-karb-kisloty/
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/muravinaya-uksusnaya-schavelevaya-i-zhirnye-kisloty-osobennosti-svoystv
https://studfile.net/preview/6064544/page:21/
https://orgchem.ru/chem4/o472.php
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://foxford.ru/wiki/himiya/poluchenie-i-primenenie-karbonovyh-kislot
https://chemege.ru/slozhnye-efiry/

duzndyeckre U XUMHUYECKIE

3agaun o xumuu http://zadachi-po-khimii.ru/organic-

68 . chemistry/poluchenie-fizicheskie-i-ximicheskie-svojstva-
cBoiicTBa 3(hupoB )
prostyx-efirov.html
Pemenne pac4€THbIX 3a1a4: 110
YPaBHEHUIO XUMUYECKOU
69 peakuuu, Ha ONpe/IeICHNe NH®OVYPOK https://infourok.ru/material.ntml?mid=63918
MOJICKYJIIPHOUM (hOPMYITBI
OpPraHUYECKOTO BEIeCTBa
[TpakTudeckas padora Ne 3.
Pemenne sxcriepuMeHTaIbHBIX )
70 "p Xumuk.py https://chemege.ru/zhiry/
3agad o teme "KapO6oHoBbIe
KucnoThl. CroxHbie YPUphr”
XKupsr: crpoenue, puzndeckue u .
71 UMIIECKIE CBOMCTEA Poccuiickast 2JIeKTpOHHAS MIKOJIa
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
(rumposnus)
Oco0eHHOCTH CBOICTB JKHUPOB, o
SAKnacc https://www.yaklass.ru/p/himija/10-klass/slozhnye-
COJIepXkKalIuX OCTaTKH L .
72 T —— efiry-i-zhiry-6850158/zhiry-6849681/re-9¢170859-ed9c-4062-
penei p ot bf20-0901809cc02d
JKups! B ipupoae
Mpbla KaK COJIM BBICIITUX
KapOOHOBBIX KUCIIOT, UX e .
. Doxkcdopa https://foxford.ru/wiki/himiya/myla-sms-soli-
73 Mototiee aeiictue. [lonstue o )
karbonovyh-kislot
CUHTCTUYCCKUX MORIIINX
cpenctax (CMC)
I'enetndeckas cBs3b
74 YTJIEBOJOPOAOB U Opranudeckasi XuMusi:BeO-y4eOHUK
KUCIIOPOACOAEPHKAIIAX https://orgchem.ru/chem4/068.php
OpTraHU4YC€CKUX BCIICCTB
75 Pacuérsl o ypaBHEHUAM Xumnuka https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-
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http://zadachi-po-khimii.ru/organic-chemistry/poluchenie-fizicheskie-i-ximicheskie-svojstva-prostyx-efirov.html
http://zadachi-po-khimii.ru/organic-chemistry/poluchenie-fizicheskie-i-ximicheskie-svojstva-prostyx-efirov.html
http://zadachi-po-khimii.ru/organic-chemistry/poluchenie-fizicheskie-i-ximicheskie-svojstva-prostyx-efirov.html
https://infourok.ru/material.html?mid=63918
https://chemege.ru/zhiry/
https://resh.edu.ru/subject/lesson/5952/conspect/150630/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-9c170859-ed9c-4062-bf20-0901809cc02d
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-9c170859-ed9c-4062-bf20-0901809cc02d
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681/re-9c170859-ed9c-4062-bf20-0901809cc02d
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://foxford.ru/wiki/himiya/myla-sms-soli-karbonovyh-kislot
https://orgchem.ru/chem4/o68.php
https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-uravnenijam-himicheskih-reakcij.html

XAMHYECKHUX PeaKui

uravnenijam-himicheskih-reakcij.html

Cucremarusanus 1 00001eHne
3HAHUHU II0 TEME

76 " AJTbIeTU B, KETOHBL, A (PUPBLKAP
OOHOBBIE KMCIIOTHI,)KUPHI"
OO0m1as XxapakTepucTUKa
77 YrICBOZIOB H KIIACCH QHIALIAS XumuK.py https://chemege.ru/uglevody/
YTJIeBOJOB (MOHO-, IU- U
HoJIMCaxapuabl)
Monocaxapubl: GU3HIECKUE
78 CBOMCTBA U HaXO0XKICHHUE B Ckaiicmapt https://skysmart.ru/articles/chemistry/monosaharidy
npupojae
lIpuMeHeHue TIF0KO03bI, €€ SIKuacc https://www.yaklass.ru/p/himija/10-klass/uglevody-
79 3HAYCHHUE B JKU3HEICATCIbHOCTH prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-
Oopranusma 551bf6ce-9739-4168-bffb-024b65839192
Hucaxapunpl: caxaposa,
80 MajbT03a U JIAKTO3a. ®dokcdopna https://foxford.ru/wiki/himiya/disaharidy-saharoza-
Haxoxnenue B mpupone u laktoza-maltoza
MIPUMEHEHUE JUCaXapuioB
[Tonucaxapuael: cTpoeHue
81 MaKpOMOJIEKYJ, pU3NYECKUE U ®oxcdopna https://foxford.ru/wiki/himiya/polisaharidy-
XUMHYSCKHE CBOMCTBA, krahmal-tsellyuloza
MIPUMEHEHUE
82 [TonsiTne 06 NCKYCCTBEHHBIX ®dokcdopna https://foxford.ru/wiki/himiya/ponyatie-ob-
BOJIOKHAX iskusstvennyh-i-sinteticheskih-voloknah
Pemienne pacueTHbIX 337124 Ha
83 OIIpeNIeNIEHUE 10U BbIXOAA XuMuK.py https://chemege.ru/zadachi-na-vyxod/

IPOAYKTA PEAKLIUHU OT
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https://himi4ka.ru/arhiv-urokov/urok-14-raschety-po-uravnenijam-himicheskih-reakcij.html
https://chemege.ru/uglevody/
https://skysmart.ru/articles/chemistry/monosaharidy
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/gliukoza-i-fruktoza-6835111/re-551bf6ce-9739-4168-bffb-024b65839192
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://foxford.ru/wiki/himiya/disaharidy-saharoza-laktoza-maltoza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/polisaharidy-krahmal-tsellyuloza
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://foxford.ru/wiki/himiya/ponyatie-ob-iskusstvennyh-i-sinteticheskih-voloknah
https://chemege.ru/zadachi-na-vyxod/

TCOPCTUYICCKHU BO3MOKHOI'O

Cucremarusanus 1 00001eHne

84 3HAHUU MO pa3zeny
"VrineBonopoasr"
KoHTponbHas pabota 1o Teme
85 "Kucnopoacoaepxarniue
OpPraHUYEeCKHE COCTUHEHUS"
AMMHBI: KTacCu(pUKAIIHS,
CTpOEHHUE MOJIEKYJ, 0011as
86 dbopmyna, uzomepus, XuMHUK.py https://chemege.ru/aminy/
HOMEHKJIaTypa U (pU3NYECKue
CBOMCTBaA
87 XVMHYECKUE CBOWCTBA @DainoBbIl apXUB CTYJEHTOB
anpaTHIECKUX aMUHOB https://studfile.net/preview/9492431/page:13/
AHWIIUH: CTPOCHUE aHWJINHA, . - . )
Xumus-oniaiiH https://himija-online.ru/organicheskaya-
88 0COOEHHOCTH XUMHUYECKHUX . . .
. ximiya/aminy/anilin.html
CBOHUCTB aHHUJIMHA
AKnacc https://www.yaklass.ru/p/himija/10-
CniocoOsbI mony4eHus u - R )
89 pEMEHCHHE ATAbATHTSCKHX klass/azotsoderzhashchie-soedineniia-6852270/aminy-
p proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-
AMHIHOB 9ac78413-8c83-4e09-8b4e-d8987a2fccoh
AMHMHOKHUCIIOTHI: HOMEHKJIATypa
U U3o0MeEpusda, PU3HICCKUEC . .
90 . pHs, ¢ XuMuk.py https://chemege.ru/aminokisloty/
cBoiicTBa. OTHENLHEBIE
MPEJICTABUTENN 0-aMUHOKHUCIIOT
XUMHYEeCKHE CBOMCTBA . . .
MH®OVYPOK https://infourok.ru/aminokisloty-svojstva-
AMHWHOKHCIIOT, UX . . B . . . . .
91 aminokislot-peptidy-belki-pervichnye-vtorichnye-i-tretichnye-

OMOJIOTUYECKOE 3HAUECHUE
amMuHOKucioT. CuaTes u
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https://chemege.ru/aminy/
https://studfile.net/preview/9492431/page:13/
https://himija-online.ru/organicheskaya-ximiya/aminy/anilin.html
https://himija-online.ru/organicheskaya-ximiya/aminy/anilin.html
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751/re-9ac78413-8c83-4e09-8b4e-d8987a2fcc6b
https://chemege.ru/aminokisloty/
https://infourok.ru/aminokisloty-svojstva-aminokislot-peptidy-belki-pervichnye-vtorichnye-i-tretichnye-struktury-belkov-5657040.html
https://infourok.ru/aminokisloty-svojstva-aminokislot-peptidy-belki-pervichnye-vtorichnye-i-tretichnye-struktury-belkov-5657040.html
https://infourok.ru/aminokisloty-svojstva-aminokislot-peptidy-belki-pervichnye-vtorichnye-i-tretichnye-struktury-belkov-5657040.html

TUJPOJIN3 NENTUA0B

92

93

94

95

96

97

98

99

benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI OEIIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

A3oTcoaepxaiiue
reTepOLUKINYECKHE
coennHeHus. HykinenHoBsle
KHUCJIOTBI: COCTaB, CTPOCHUE U
Ouosoruyeckas poiib

[TpakTuueckas pabota No 4.
Pemenne skciepuMeHTalIbHBIX
3a/1a4 110 TeMe
"AzoTcoaepkaiue
OpraHUYecKHue coequHeHns"

[TpakTuyeckas padora Ne 5.
Pemenune skcriepuMeHTATBHBIX
3a7a4 o teMe "Pacrio3naBanne
OpPTaHUYECKUX COCTUHEHUI"

KonTponbhas pabota mo Teme
"A3oTcoaepkaiue
OpraHUYecKHue coequHeHns"
OcCHOBHBIE TIOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COETMHEHUN 1 METOJIbI X
CUHTE3a —IOIUMEPU3AIUS U
TTOJIMKOHICHCAITUS

ITnactmaccel. YTunusanusa u

48

Caitt yunrtens xumuu https://kardaeva.ru/90-dlya-
uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-
stroenie-belkov

Xumuit-omnan https://himija-online.ru/organicheskaya-
ximiya/belki/ximicheskie-svojstva-belkov.html

@DainoBbli apXHUB CTYJEHTOB
https://studfile.net/preview/16729246/page:48/

Xumuk.py https://chemege.ru/polimery/
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https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-stroenie-belkov
https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-stroenie-belkov
https://kardaeva.ru/90-dlya-uchenika/10-klass/177-belki-prirodnye-polimery-sostav-i-stroenie-belkov
https://himija-online.ru/organicheskaya-ximiya/belki/ximicheskie-svojstva-belkov.html
https://himija-online.ru/organicheskaya-ximiya/belki/ximicheskie-svojstva-belkov.html
https://studfile.net/preview/16729246/page:48/
https://chemege.ru/polimery/

nepepadoTKa MIacTUKa https://trends.rbc.ru/trends/green/61824ae79a79472af5cd 7189

DJ1acTOMEpbI: HATYpaJIbHbBIN

100  cuHTETHMYECKHE KAayYyKH. 1 doxkchopa https://foxford.ru/wiki/himiya/kauchuk-rezina
Pe3una
BoJokHa: HatypabHsIe, SKnacc https://www.yaklass.ru/p/himija/10-

101 HCKYCCTBEHHBIE, 1 klass/vysokomolekuliarnye-soedineniia-vms-
cuHteTnyeckue. [Tonumepst 6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-
CIEIHAIILHOTO HAa3HAUCHUS 6874540/re-3a8fb7f2-50cf-4cfe-blad-9f1233dc31da

[TpakTuueckast pabota No 6.
Pemenne skciepuMeHTalIbHBIX

102 1 1
3a1a4 o teme ""Pacrno3naBanue
IJIACTMAcCC ¥ BOJIOKOH"
O000I11IeHNE U CUCTEMATU3AIUS
103 M3YYEHHOTO MaTepuaia o TeMe 1
"BbICOKOMOJIEKYIISIpHBIE
coeuHeHus"
OBIIEE KOJIMYECTBO YACOB 103 4 5
I1O ITPOTPAMME
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https://trends.rbc.ru/trends/green/61824ae79a79472af5cd7189
https://foxford.ru/wiki/himiya/kauchuk-rezina
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da
https://www.yaklass.ru/p/himija/10-klass/vysokomolekuliarnye-soedineniia-vms-6880782/klassifikatciia-i-prakticheskoe-ispolzovanie-volokon-6874540/re-3a8fb7f2-50cf-4cfe-b1ad-9f1233dc31da

11 KJIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE U(PPOBHIE 00pa3oBaTebHbIE
Tema ypoka Konrpouabnsie IIpakrnyeckue
n/n Bceero pecypchl
padoThI padoThI
Atom. COCTAB ATOMHBIX SIKmacc https://wwyv.\_/_ak_lass.ru/p/hirTliita_/ll-
1 . klass/osnovnye-poniatiia-i-zakony-khimii-
anep. XUMUYECKUI 1 ; ”
- 6931691/sovremennaia-model-stroeniia-atoma-
HICMCHT. VI30TOTbI 6936621/re-8c092798-3aa9-429a-a503-65d32e4661fe
CtpoeHue IeKTPOHHBIX
2 000JI04€K aTOMOB, 1 XuMuKk.py https://chemege.ru/stroenie-atoma-2/
KBAHTOBBIE YHCIIA
SKnacc https://www.yaklass.ru/p/himija/11-
Knaccuduxanus klass/osnovnye-poniatiia-i-zakony-khimii-
3 XUMHUYECKUX AJIEMEHTOB (S-, 1 6931691/periodicheskii-zakon-i-periodicheskaia-sistema-
p-, d-, f-3memenTsI) khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-
4915-bbb4-21b14acd3828
SKnacc https://www.yaklass.ru/p/himija/11-
T — klass/osnovnvg-p(_)nl_atl|a-|-zakony-kh|m||-
4 O ATOMHEIM ODBHTAM 1 6931691/sostoianie-i-raspredelenie-elektronov-v-atome-
p d-orbitali-6931775/re-b1827a57-7¢73-47dd-bb97-
12af18dd36dd
ONEeKTPOHHBIE
KOH(PUrypaimamumu aroMOoB
5 Purypau 1 XuMUK.py https://chemege.ru/stroenie-atoma-2/
3JIEMEHTOB B OCHOBHOM U
BO30YKIAEHHOM COCTOSIHHH
DIIEKTPOHHBIE .
Poccuiickas 35eKTpoHHas mIKojia
6 KOH(HUTyparuy HOHOB. 1

DIIEeKTPOOTPUIIATETLHOCTh

https://resh.edu.ru/subject/lesson/2439/main/

50



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-8c092798-3aa9-429a-a503-65d32e4661fe
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-8c092798-3aa9-429a-a503-65d32e4661fe
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-8c092798-3aa9-429a-a503-65d32e4661fe
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621/re-8c092798-3aa9-429a-a503-65d32e4661fe
https://chemege.ru/stroenie-atoma-2/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-cf5ebf76-5f84-4915-bbb4-21b14acd3828
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775/re-b1827a57-7c73-47dd-bb97-12af18dd36dd
https://chemege.ru/stroenie-atoma-2/
https://resh.edu.ru/subject/lesson/2439/main/

10

11

12

Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema
XUMUYECKUX AIIEMEHTOB /.
N. Menneneena, CBA3b C
COBPEMEHHOM TeopueH
CTPOCHHUS aTOMOB

3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB
XUMHYECKHX 3JIEMEHTOB U
00pa3yeMbIX UMH ITPOCTHIX
Y CJIO’KHBIX BEIIECTB 11O
rpyIaM U epuoaam

CucreMaruzaiys u
000011IeHrE 3HAHU T10 TEME
"Konduryparus aTomMoB,
[lepnoauueckuii 3akoH"

Buasl xumuueckoil CBA3M.
Mexanu3mbl 00pa3zoBaHUs
KOBAJICHTHOM CBS3H.
Bonoponnas cBA3b.
MeKMONEeKyIIsIpHbIE
B3aNMOJICHCTBHSA

BanenTHOCTE U BaJIeHTHBIE
BO3MO>KHOCTH aTOMOB.
CBs13b 2JIEKTPOHHOMN
CTPYKTYPbI MOJIEKYJI C UX
FeOMETPUUECKUM
CTpPOEHUEM

HpCI[CTaBJ'ICHI/ISI 0

51

SIKmacc https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-

6931691 /periodicheskii-zakon-i-periodicheskaia-sistema-
khimicheskikh-elementov- -6948490/re-51f052d4-bb16-
4c60-881a-a8ffe8917079

SKimacc https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-
i-ikh-soedinenii-po-perioda -6957324/re-396d2bb2-
39e2-4f80-8ce3-2204f5cd9d59

XuMHK.py https://chemege.ru/chembonds/

SIKnacc https://www.yaklass.ru/p/himija/11-
klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/valentnye-vozmozhnosti-atomov-6939437/re-
38ch494e-6¢cda-43be-aldf-6d61147219f1

Xumuk.py https://chemege.ru/complex/



https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490/re-51f052d4-bb16-4c60-881a-a8ffe8917079
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-396d2bb2-39e2-4f80-8ce3-2204f5cd9d59
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-396d2bb2-39e2-4f80-8ce3-2204f5cd9d59
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-396d2bb2-39e2-4f80-8ce3-2204f5cd9d59
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-396d2bb2-39e2-4f80-8ce3-2204f5cd9d59
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324/re-396d2bb2-39e2-4f80-8ce3-2204f5cd9d59
https://chemege.ru/chembonds/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/valentnye-vozmozhnosti-atomov-6939437/re-38cb494e-6cda-43be-a1df-6d61147219f1
https://chemege.ru/complex/

KOMILJIEKCHBIX
COCTMHEHUSIX: COCTaB U
HOMEHKJIaTypa

BemecTBa MONIEKyYISPHOTO U

SIKimacc https://www.yaklass.ru/p/himija/11-

HEMOJIEKYJISIPHOT'O
13 or OGHI/IZ TEHH klass/khimicheskaia-sviaz-i-stroenie-veshchestva-
p ' 6927604/tipy-kristallicheskikh-reshetok-6926175/re-
KPHCTAILTHACCKHIX PEIICTOK f871b40e-6257-4b12-9132-F7ebdd60f812
U CBOMCTBA BEILECTB
I SIKmacc https://www.yaklass.ru/p/himija/11-
OHATHE O IUCIIEPCHBIX i : .
14 crcremax. [IpeicTaBier e o klass/khimiia-rastvorov-7109506/dispersnye-sistemy-
P smesi-6980590/re-9107d6be-cc2d-4161-91ec-
KOJUIOUTHBIX PacTBOpPAx 5fdc29dad 73l
HcTrHHBIE PacTBOPHI:
HacCBIIIICHHBIC U SKnacc https://www.yaklass.ru/p/himija/11-

15 HEHACHIILIEHHEIE, klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-
pPacTBOPUMOCTb. 7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
Kpucramnorunaparst
C o .

16 HOCODBT BHIPBREHIA XuMHK.py https://chemege.ru/concentration/
KOHIIEHTPAIlUU PacTBOPOB
Pemenue 3agau ¢
HICIOJIL30BAaHUEM ITOHSITUN

17 "MaccoBas J0JIs MHP®OYPOK

. ! " https://infourok.ru/material.html?mid=92624
pPacTBOPEHHOTO BellecTBa',
"MoJsipHasi KOHUEHTpaus'"
Knaccudukanus n dokchopa

18 HOMEHKJIATypa https://foxford.ru/wiki/himiya/klassifikatsiya-i-
HEOPraHWYECKUX BEIIECTB nomenklatura-neorganicheskih-veschestv

19 Cucremaruzanuus u

000011IeHrEe 3HAHU I10 TEME

52



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175/re-f871b40e-6257-4b12-9132-f7ebdd60f812
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175/re-f871b40e-6257-4b12-9132-f7ebdd60f812
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175/re-f871b40e-6257-4b12-9132-f7ebdd60f812
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-sviaz-i-stroenie-veshchestva-6927604/tipy-kristallicheskikh-reshetok-6926175/re-f871b40e-6257-4b12-9132-f7ebdd60f812
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-9107d6be-cc2d-4161-91ec-5fdc29da4731
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-9107d6be-cc2d-4161-91ec-5fdc29da4731
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-9107d6be-cc2d-4161-91ec-5fdc29da4731
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/dispersnye-sistemy-smesi-6980590/re-9107d6be-cc2d-4161-91ec-5fdc29da4731
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/rastvory-rastvorenie-7048764/re-6849753d-39e5-47c7-9e4b-72a2ab9cd2a6
https://chemege.ru/concentration/
https://infourok.ru/material.html?mid=92624
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv
https://foxford.ru/wiki/himiya/klassifikatsiya-i-nomenklatura-neorganicheskih-veschestv

"Buabl CBA3€EH, BUIBI
pacTtBopoB"

20

21

22

23

24

KonTtponbHas pabora o
temaM "CTpoeHue aToma.
Ilepronnueckuii 3aKOH U
IIepnoanueckas cucrema
XHUMHYECKHX JIEMEHTOB JI.
H. Menneneena",
"CTpoeHue BellecTBa.
MHoroo6pa3ue BemiecTs"

Knaccudukanus
XMUMHYECKUX PEaKIluii B
HEOPraHUYECKOU U
OpPraHUYEeCKON XMMUH.
3aKOH COXpaHCHHUSI MaCChI
BEIIIECTB; 3aKOH COXPaHCHHSI
Y NIPEBPALLICHUS JHEPrUun
IIpU XUMHUYCCKUX PCAKIIHUAX

Tennosble 3¢ hexThI
XUMHUYECKHUX PeaKIii.
Tepmoxnmuueckue
ypaBHEHHS

Brraucnenus mo

YpaBHEHUSAM XUMUUYECKHUX

peakuuii u 1
TEPMOXUMHYECKUM

YpaBHEHUSIM

CKOpOCTh XMMUYECKOI
peakuuu, e€ 3aBUCUMOCTb OT

53

Xumuk.py https://chemege.ru/classification-chemical-
reaction/

XuMHK.py https://chemege.ru/termochemistry/

doxcopa https://foxford.ru/wiki/himiya/raschety-po-
termohimicheskim-uravneniyam

Xumuk.py https://chemege.ru/kinetika/



https://chemege.ru/classification-chemical-reaction/
https://chemege.ru/classification-chemical-reaction/
https://chemege.ru/termochemistry/
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://foxford.ru/wiki/himiya/raschety-po-termohimicheskim-uravneniyam
https://chemege.ru/kinetika/

pa3MyHbIX (HPaKTOPOB.
KaTanus n xaranuszaropsl

25

26

27

28

29

30

T'oMorennbie u
reTepOTreHHBIE PEAKLINU

[TpakTrueckas padota Ne 1
o teme "BiusiHue
pa3InyYHbIX (PaKTOPOB Ha
CKOpPOCTbh XUMHYECKOU
peakiuu"

OO6patumbie U HEOOpaTUMBIE
peakiuu. XUMAYECKOe
paBHOBECHE

[TpakTrueckas pabota Ne 2
no reme "BiusiHue
pa3InyYHbIX (PaKTOPOB Ha
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHS"

SHCKTpOJII/ITI/I‘leCKaH
JAUCColranus. CunbHbBIC U
ciaObie QJICKTPOJIUTHI.
CrencHb JUCCorManmn

HonnHoe npousBeneHne
Bozbl. Cpesia BOAHBIX
pacTBOpOB. BogopoaHslii
nokasarenb (pH) pactBopa

Poccuiickas aneKkTpoHHas mIKoJia
https://resh.edu.ru/subject/lesson/4938/additional/151128/

Xumuk.py https://chemege.ru/termodynamics/

SIKnacc https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/elektroliticheskaia-
dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-
7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217

31

I'maponus coneit. Peakuu,
MPOTEKAIOIINE B PACTBOPAX
AIEKTPOIUTOB

54

AKnacc https://www.yaklass.ru/p/himija/11-
klass/khimiia-rastvorov-7109506/qgidroliz-solei-7126690



https://resh.edu.ru/subject/lesson/4938/additional/151128/
https://chemege.ru/termodynamics/
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/elektroliticheskaia-dissotciatciia-vodorodnyi-pokazatel-ph-rastvora-7048767/re-f70d8290-eb5b-480b-ad54-64efa2a84217
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690
https://www.yaklass.ru/p/himija/11-klass/khimiia-rastvorov-7109506/gidroliz-solei-7126690

[IpaxTuueckas padora Ne 3
o teMme "XUMHUUYECKHE

32
peaKkIMu B pacTBOpax
3JIEKTPOJIUTOB"

OxkucnurensbHo- AKnacc https://www.yaklass.ru/p/himija/8-
BOCCTAHOBHUTEIbHEBIC klass/okislitelno-vosstanovitelnye-reaktcii-

33 peakuuu. Baxneimme 189256/0kisliteli-i-vosstanoviteli-okislenie-i-
OKHUCIATEIN U vosstanovlenie-190472/re-c8ff12cc-409a-4968-8612-
BOCCTaHOBUTEIIN 7aada71eb49b
M SKnacc https://www.yaklass.ru/p/himija/11-

€TOJI JIEKTPOHHOTO T SR .

34 (311K TOHHO-HOHHOTO) klass/khimicheskaia-kinetika-6995740/okislitelno-

5 vosstanovitelnye-reaktcii-6984764/re-4th651dd-2a08-
alanca 4286-b257-16eaa30cc536

35 IICKTPOIIH3 PACTBOPOB H XuMuK.py https://chemege.ru/electrolysis/
pacIuIaBOB BEIIECTB

36 Pemenne 3ana4d paznudaHbIX
THUIIOB

37 Pemenne 3ana4d paznuaHbIX
THUIIOB
Cucremaruzanus u

38 000011IeHrE 3HAHU T10 TEME
"Xumunyeckue peakuun"

KonTpoabHas pabora no

39 Teme "XuMHUUECKUe 1

peakuun"
ITonosxeHue HEMETAIIOB B
40 Ilepnonnueckoi cucreme ®dokcdopna https://foxford.ru/wiki/himiya/osobennosti-

XUMHYECKHUX JIEMEHTOB JI.
H. Menneneena u

55

stroeniya-nemetallov



https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472/re-c8ff12cc-409a-4968-86f2-7aada71eb49b
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472/re-c8ff12cc-409a-4968-86f2-7aada71eb49b
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472/re-c8ff12cc-409a-4968-86f2-7aada71eb49b
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472/re-c8ff12cc-409a-4968-86f2-7aada71eb49b
https://www.yaklass.ru/p/himija/8-klass/okislitelno-vosstanovitelnye-reaktcii-189256/okisliteli-i-vosstanoviteli-okislenie-i-vosstanovlenie-190472/re-c8ff12cc-409a-4968-86f2-7aada71eb49b
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-4fb651dd-2a08-4286-b257-16eaa30cc536
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-4fb651dd-2a08-4286-b257-16eaa30cc536
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-4fb651dd-2a08-4286-b257-16eaa30cc536
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/okislitelno-vosstanovitelnye-reaktcii-6984764/re-4fb651dd-2a08-4286-b257-16eaa30cc536
https://chemege.ru/electrolysis/
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov
https://foxford.ru/wiki/himiya/osobennosti-stroeniya-nemetallov

OCOOEHHOCTH CTPOEHHUS UX
aTomMoB. Ousnueckue
CBOMCTBa HEMETAIJIOB

41

AmioTponusi HEMETaJUIOB
(Ha mpuMepe KUciIoposa,
cepsl, pocdopa u yrieposa)

doxchopn https://foxford.ru/wiki/himiya/allotropiya

42

43

44

45

46

47

Bonopon: nonyuenue,
du3nUeckre 1 XUMHIECKHE
cBorcTBa. ['mapuasl

I"amoreHsl: HAX0KACHHE B
MIPUPOJIE, CTIOCOOBI
nosyueHusi, GU3NYECKue u
XUMHYECKHE CBOICTBA

["aJI0reHOBOIOPOIBI.
Baxkueimme
KHCIIOPOJICOAepKAIINE
COCAUHEHMS TaJIOTCHOB
JlaGopaTopHsble
MIPOMBIIIJICHHBIE CTIOCOOBI
MOJTyYEHUS TaJOTEHOB.
[TpuMmeHeHue TanoreHoB u
UX COeIMHEHUH

[TpakTuyeckas padora Ne 4.
Pemenue
AKCIIEPUMEHTATIBHBIX 3a7a4
o Teme "["anorensr"

Kucnopon: nabopaTopHbie u
MPOMBIIIIJICHHBIE CTIOCOOBI
MoNTyueHusi, PU3NYECKUE U

56

Xumuk.py https://chemege.ru/hydrogen/

Xumuk.py https://chemege.ru/halogens/

SIKnacc https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-viia-
gruppy-7265030/re-d0310d4a-55f5-4248-aea2-
¢833c695f76b

XuMHK.py https://chemege.ru/halogens/#kach

SKnacc https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-via-
gruppy-7265029/re-4552f6e8-d795-4725-9e55-



https://foxford.ru/wiki/himiya/allotropiya
https://chemege.ru/hydrogen/
https://chemege.ru/halogens/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-viia-gruppy-7265030/re-d0310d4a-55f5-4248-aea2-c833c695f76b
https://chemege.ru/halogens/#kach
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-4552f6e8-d795-4725-9e55-b1a85ee11b4c
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-4552f6e8-d795-4725-9e55-b1a85ee11b4c
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-4552f6e8-d795-4725-9e55-b1a85ee11b4c

XMMHYECKHE CBOMCTBA.
O3oH. [Ipumenenue
KHCIIOpOJia ¥ 030HA

bla85eellb4c

48

OKcuibl ¥ IEPOKCUIBI

@DaioBbIl apXUB CTYIACHTOB
https://studfile.net/preview/7085310/page:6/

49

Pewenue 3ana4d pa3nuyHbIX
TUIIOB

50

o1

Cepa: HaxoXIeHUE B
IPHUPOJIC, CTIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XUMHYECKHUE CBOMCTBA

CepoBonopo, cynbhuabt

Xumuk.py https://chemege.ru/sera/

doxchopn https://foxford.ru/wiki/himiya/binarnye-
soedineniya-sery

52

Kucnoponconepxaniue
COCIMHEHUS CEPBHI.
Oco0eHHOCTH CBOWCTB
CEpPHOM KUCIOTBI

doxkchopn
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-
Kisloty-sery

53

[TpakTuyeckas padora Ne 5.
Pemenne
AKCIEPUMEHTAJIBHBIX 3a7a4
o teme "Cepa u eé
coenqnueHusa”

54

A30T: HaX0XJIeHUE B
pUPOJIE, CIIOCOOBI
NoJIyuyeHusi, pU3NYeCcKue u
XUMHYECKHE CBOMCTBA.
AMMUaK, HUTPUIBI

XumuK.py https://chemege.ru/nitrogen/

55

Kucnoponconepxamiue
COC/IMHCHUS a30Ta.

®dokcdopna https://foxford.ru/wiki/himiya/kisloty-azota

57



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-via-gruppy-7265029/re-4552f6e8-d795-4725-9e55-b1a85ee11b4c
https://studfile.net/preview/7085310/page:6/
https://chemege.ru/sera/
https://foxford.ru/wiki/himiya/binarnye-soedineniya-sery
https://foxford.ru/wiki/himiya/binarnye-soedineniya-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://foxford.ru/wiki/himiya/kislorodsoderzhaschie-kisloty-sery
https://chemege.ru/nitrogen/
https://foxford.ru/wiki/himiya/kisloty-azota

Oco0eHHOCTH CBOWCTB
a30THOM KHUCJIOTHI

56

57

58

59

60

61

62

IIpuMeHeHue a3ora u ero
coeIMHEHUI. A30THBIE
ynoopeHus

docdop: HAXOKIACHHUE B
IPUPOJIE, CIIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U
XUMHYECKHE CBOMCTBA.
®ocouns u pochun
Oxkcunsl pocdopa,
dochopcoaepxamiye
kucnotel. Comu GochopHoit
KHCJIOTHI

[Tpumenenue dochopa u
€ro COCIMHEHUN.
®dochopubie ynoOpeHus

[TpakTnyeckas padora Ne 6.
Pewenne
9KCIEPUMEHTATIBHBIX 3aJ1a4
no Teme "A30T 1 pocdop u
UXx coearHeHus"

VYraepon: HaXxoXJIeHHE B
IpUpPOJE, ATUIOTPOIHbIE
MoupUKAIMK; PU3NIECKHE
U XUMHUYECKUE CBOMCTBA,
pUMEHEeHHE

Oxkcun yrnepona(ll), oxcun
yraepoaa(lV), yronbnas

58

ArpoHomust
https://universityagro.ru/arpoxumus/a30THbIE-

yao0peHus/

XumuKk.py https://chemege.ru/ximiya-fosfora/

Poccuiickas a5ekTpoHHas 1IKoIa
https://resh.edu.ru/subject/lesson/2073/main/

ArpoHomust
https://universityagro.ru/arpoxumus/dochopHble-

yao6peHus/

Xumuk.py https://chemege.ru/carbon/

AKnacc https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-



https://universityagro.ru/%D0%B0%D0%B3%D1%80%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/%D0%B0%D0%B7%D0%BE%D1%82%D0%BD%D1%8B%D0%B5-%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F/
https://universityagro.ru/%D0%B0%D0%B3%D1%80%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/%D0%B0%D0%B7%D0%BE%D1%82%D0%BD%D1%8B%D0%B5-%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F/
https://chemege.ru/ximiya-fosfora/
https://resh.edu.ru/subject/lesson/2073/main/
https://universityagro.ru/%D0%B0%D0%B3%D1%80%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D1%8B%D0%B5-%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F/
https://universityagro.ru/%D0%B0%D0%B3%D1%80%D0%BE%D1%85%D0%B8%D0%BC%D0%B8%D1%8F/%D1%84%D0%BE%D1%81%D1%84%D0%BE%D1%80%D0%BD%D1%8B%D0%B5-%D1%83%D0%B4%D0%BE%D0%B1%D1%80%D0%B5%D0%BD%D0%B8%D1%8F/
https://chemege.ru/carbon/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8ea5d538-9466-4551-8435-f655b3612270
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8ea5d538-9466-4551-8435-f655b3612270

KHCJIOTa U €€ conn

gruppy-7265027/re-8ea5d538-9466-4551-8435-
f655b3612270

63

64

65

Pewenue 3ana4d pa3nu4HbIX
TUIIOB

Kpemuuii: Haxox1eHHE B
MIPUPO/IE, CIIOCOOBI
noytydeHus1, Gu3n4IecKue u
XUMHYECKHE CBOMCTBA

Oxcun kpemuus(1V),
KPEMHHUEBasi KHCIIOTA,
CHJIMKATBI

XuMuKk.py https://chemege.ru/silicium/

SIKnacc https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-nemetallov-7269055/nemetally-iva-
gruppy-7265027/re-6fd016a6-0b03-499f-b764-
65b5231d94b2

66

67

[TprMeHEeHHE KPEMHUS U €T0
coenuHeHuii. CTEKI0, ero
HOJ'Iy‘IeHI/IC, BHUJBI CTCKJIA

Pemienune 3amau Ppa3JINYHBIX
THUIIOB

Poccuiickas a5eKTpoHHas IKoIa
https://resh.edu.ru/subject/lesson/2069/main/

68

Cucrematuzanuus u
000011IeHEe 3HAHU 10 TEME
"HemeTamas!"

69

70

71

KonTponbHas pabora no
teme "Hemeraminr"

AHanu3 pe3yiabTaToB
KOHTPOJIBHOU paboTHI,
KOPPEKIIHS OIMO0K

[TonoxeHne MeTasoB B
IIepuonnueckoii cucreme
XUMHUYECKHX DJIEMEHTOB.
OcCoOeHHOCTH CTPOEHUS

DalnoBbIN apXUB CTYJECHTOB
https://studfile.net/preview/9441557/page:12/

59



https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8ea5d538-9466-4551-8435-f655b3612270
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-8ea5d538-9466-4551-8435-f655b3612270
https://chemege.ru/silicium/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-6fd016a6-0b03-499f-b764-65b5231d94b2
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-6fd016a6-0b03-499f-b764-65b5231d94b2
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-6fd016a6-0b03-499f-b764-65b5231d94b2
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-nemetallov-7269055/nemetally-iva-gruppy-7265027/re-6fd016a6-0b03-499f-b764-65b5231d94b2
https://resh.edu.ru/subject/lesson/2069/main/
https://studfile.net/preview/9441557/page:12/

AIIEKTPOHHBIX 000JI0UEK
aTOMOB METAJLIOB

Oo6mue pusznueckue
CBOMCTBA METAJLIIOB.

SIKmacc https://www.yaklass.ru/p/himija/9-

72 TIpUMEHEHTE METAIIOB B klass/khimiia-metallov-163805/metally-15154/re-
16a50d6e-828d-4852-bac7-3ecaf61d6301
OBITY U TEXHHUKE
AKmnacc https://www.yaklass.ru/p/himija/9-
CnuiaBbl METAJIIOB. .

73 Kopposust MeTasios klass/khimiia-metallov-163805/metally-15154/re-

3801c99f-317b-4cc9-a916-0bb75ff5906a

74 Pemrenne 3apa4d pa3audHbIX
THIIOB
DINEKTPOXUMUICCKUH Py SKnacc https://www.yaklass.ru/p/himija/11-

75 HanpsHKEHUH METAJLIIOB. klass/kharakteristika-metallov-7200709/sposoby-
O611me crnocoObl MoTy4eHHUst polucheniia-metallov-7183915/re-2481670e-2c69-44cf-
METaAJLJIOB 8bb0-498b794d0a4d
OO61as xapakTepucTUKa
MeTaiioB |A-Tpymrbl
[lepnonnueckoi cucTemsl
XUMUYECKUX AIIEMEHTOB.

76 Harpwii n xanuii: XuMHK.py https://chemege.ru/alkalimetals/
nonyueHue, pundeckue u
XUMUYECKHUE CBOWCTBA,

MIPUMEHEHHE ITPOCTHIX
BEIIECTB U UX COSTMHEHNN
OO01mas xapakTepuCTHKa
metasuioB || A-rpymrsl
77 [Tepuoanueckoit cucTeMsl XuMuK.py https://chemege.ru/shhelochnozem-met/

XAMHUYECKUX DIIEMEHTOB.
Maruuii u KaJabIun:
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https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-16a50d6e-828d-4852-bac7-3ecaf61d6301
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-3801c99f-317b-4cc9-a916-0bb75ff5906a
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-3801c99f-317b-4cc9-a916-0bb75ff5906a
https://www.yaklass.ru/p/himija/9-klass/khimiia-metallov-163805/metally-15154/re-3801c99f-317b-4cc9-a916-0bb75ff5906a
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915/re-2481670e-2c69-44cf-8bb0-498b794d0a4d
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915/re-2481670e-2c69-44cf-8bb0-498b794d0a4d
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915/re-2481670e-2c69-44cf-8bb0-498b794d0a4d
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/sposoby-polucheniia-metallov-7183915/re-2481670e-2c69-44cf-8bb0-498b794d0a4d
https://chemege.ru/alkalimetals/
https://chemege.ru/shhelochnozem-met/

nojy4eHue, pusnueckue u
XMMHYECKHE CBOHCTBA,
HNPUMEHEHHE POCTHIX
BEILIECTB M UX COCAMHEHUN

JKEcTtkoCcTh BOIBI M CIIOCOOBI

SAKnacc https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhestkost-vody-i-

8 €€ yCTpaHEHHUs sposoby-ee-umensheniia-7228154/re-51c02334-3f60-
4a55-9645-0965e51825de
AJFOMUHUN: TIOJIy4EHHE,
79 bu3MYecKue 1 XUMHUIECCKUE XuMuK.py https://chemege.ru/aluminium/
CBOIICTBa, IPUMEHEHHE
AmdoTepHbIe CBOICTBA
OKCHJIa U THJIPOKCH/IA . .
80 S daitioBbIN apXUB CTYIACHTOB
’ https://studfile.net/preview/6830816/page:5/
TUAPOKCOKOMILIIEKCHI
ATIOMUHUS, UX TIPUMEHEHUE
81 Pemenne 3ana4d pa3nudaHbIX
TUIIOB
[IpakTuueckas pabora Ne 7.
Pemenue
82 AKCIIEPUMEHTAJIbHBIX 3a7a4
o Teme "MeTasutbl TJIaBHBIX
noarpynm”
OO61mas xapakTepucTHKa
METAIOB TTOGOIHBIX AKnacc https:/-/V\{WW.vakIass.ru/p/himiia/ll- .
83 noxrpym (B-rpym) klass/kharak_terlstlka—met'fllI0\_/_-_7200709/0bshcha|a-
[lepHoecKkoli CHCTEME] kharakteristika-metallov-iv-viiib-grupp-7236722/re-
9d50a16a-8953-4336-8863-1f9ac7ab8d82
XUMUYECKHUX AJIEMEHTOB
84 PusnyecKkue 1 XUMHUYECKUE Xumuk.py https://chemege.ru/chrom/
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https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154/re-51c02334-3f60-4a55-9645-0965e51825de
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154/re-51c02334-3f60-4a55-9645-0965e51825de
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154/re-51c02334-3f60-4a55-9645-0965e51825de
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-umensheniia-7228154/re-51c02334-3f60-4a55-9645-0965e51825de
https://chemege.ru/aluminium/
https://studfile.net/preview/6830816/page:5/
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
https://www.yaklass.ru/p/himija/11-klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-metallov-iv-viiib-grupp-7236722/re-9d50a16a-8953-4336-8863-1f9ac7ab8d82
https://chemege.ru/chrom/

CBOICTBa XpoMa U €ro
COE€IUHEHUH, NX
MIPUMEHEHHUE

85

Baxwueiinme coequHeHUS
Maprasuna. [lepmanranar
KaJiisl, €r0 OKUCIUTCIbLHBIC
CBOMCTBaA

dokcdopn https://foxford.ru/wiki/himiya/stroenie-i-
svoystva-margantsa-i-ego-soedineniy

86

q)I/I?;I/I‘ICCKI/Ie U XUMHUYCCKHEC
CBOMCTBA JKeJIe3a U €T0
coenuHeHuil. [lonyuenue n
MIPUMEHEHHUE CIIJIAaBOB
JKenesa

Xumuk.py https://chemege.ru/iron/

87

Ddu3znueckre U XUMHUYECKIE
CBOMCTBA MCIU U €€
COCOUHEHMI, NX
MIPUMEHEHUE

Xumuk.py https://chemege.ru/cuprum/

88

duznueckre 1 XUMHUUECKHUE
CBOMCTBA ITMHKA U €r0
COEIMHEHNH, UX
MPUMEHEHUE.
I'mapoxcoKOMIIEKCHI IMHKA

Xumuk.py https://chemege.ru/zink/

89

[IpakTuueckas padbora Ne 8.
Pemenne
SKCIIEPUMEHTAJIBHBIX 3a7a4
1o teme "MeTasuisl
noOOYHBIX oArpymH"

90

91

Pemenue 3agau pa3nuyHbIxX
THUIIOB

O060061EHNE U
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https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy
https://foxford.ru/wiki/himiya/stroenie-i-svoystva-margantsa-i-ego-soedineniy
https://chemege.ru/iron/
https://chemege.ru/cuprum/
https://chemege.ru/zink/

CHUCTEMAaTHU3ALN
M3y4EHHOTO MaTepHasa 1mo
Teme "MeTamib!"

92

93

94

95

96

97

98

KonTtponbHas padora o
teme "Metaiibt"

AHanu3 pe3ynbpTaToB
KOHTPOJILHOH paboTHl,
KOPPEKIHsI OIUO0K

Ponp xuMmuu B o0ecrieueHun
YCTOﬁqHBOFO Pa3BUTHA
yenoBeudecTBa. [loHsTHE O
HAayYYHBIX MCTOAaxX
HCCICI0BaHUs BCIICCTB

Hayunble mpuHIUIIBI
OpraHu3aly XUMHYECKOTO
IIPOU3BOJCTBA.
[TpoMbInieHHBIE CTTOCOOBI
MOJTYYEHHS BAKHEUIITNX
BEIL[ECTB

XHUMHUECKOE 3arps3HEHUE
OKpPY’KaloIlle Cpelibl U €ro
MTOCJIC/ICTBHS

XuUMUs U 310pOBbE
yesioBeka. JlekapcTBeHHbIE
cpencTBa

Xumus numu. Poab xumun
B 00ECIIEUeHUH TTHILEBOM

63

@DailnoBblil apXUB CTYIAEHTOB
https://studfile.net/preview/9107767/page:58/

doxcdopa https://foxford.ru/wiki/himiya/nauchnye-
printsipy-organizatsii-himicheskogo-proizvodstva

SKnacc https://www.yaklass.ru/p/himija/9-
klass/chelovek-v-mire-veshchestv-materialov-i-
khimicheskikh-reaktcii-232922/khimiia-i-pishcha-
khimiia-i-zdorove-232928/re-b0602fea-8¢c97-4¢2d-86bf-
5f9e3afb5ece

®oxcdopna https://foxford.ru/wiki/himiya/lekarstva

@DailoBbIN apXHUB CTYIAECHTOB
https://studfile.net/preview/2987315/page:4/



https://studfile.net/preview/9107767/page:58/
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://foxford.ru/wiki/himiya/nauchnye-printsipy-organizatsii-himicheskogo-proizvodstva
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928/re-b0602fea-8c97-4c2d-86bf-5f9e3af55ece
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928/re-b0602fea-8c97-4c2d-86bf-5f9e3af55ece
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928/re-b0602fea-8c97-4c2d-86bf-5f9e3af55ece
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928/re-b0602fea-8c97-4c2d-86bf-5f9e3af55ece
https://www.yaklass.ru/p/himija/9-klass/chelovek-v-mire-veshchestv-materialov-i-khimicheskikh-reaktcii-232922/khimiia-i-pishcha-khimiia-i-zdorove-232928/re-b0602fea-8c97-4c2d-86bf-5f9e3af55ece
https://foxford.ru/wiki/himiya/lekarstva
https://studfile.net/preview/2987315/page:4/

0€e30I1aCHOCTH
KocmeTnueckue u SAKnacc https://www.yaklass.ru/p/himija/11-
99 nap(hroMepHbIe CpPeCTBa. 1 klass/khimiia-i-zhizn-7285128/bytovaia-khimiia-
BreITOBasS XUMUSA 6931783/re-eeb80c89-fade-40e9-8678-f579590525ad
XUMHUS B CTPOUTEIILCTBE.
100 Baxuelinme cTpouTenbHbIe 1 dokcdopna https://foxford.ru/wiki/himiya/himiya-v-
Y KOHCTPYKLIMOHHBIE stroitelstve
MaTepHaIbl
X SKmnacc https://www.yaklass.ru/p/himija/11-
NUMHUA B CCIIBCKOM e . . . .
101 <o3stiicTEe. ODrAHIYECKHE 1 1 klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-
VP 5 selskom-khoziaistve-energetike-stroitelstve-7279411/re-
MUHCPJILHBIC yIOOPCHHA 5691dde7-9f83-4cf3-a4d4-4329b5d54f1d
102 Cucremaruzanuus nu 1
000011IEHHE 3HAHUH 10 TEME
OBIIEE KOJIMYECTBO YACOB 102 4
1O TTPOTPAMME
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https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/bytovaia-khimiia-6931783/re-eeb80c89-fa4e-40e9-8678-f579590525ad
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/bytovaia-khimiia-6931783/re-eeb80c89-fa4e-40e9-8678-f579590525ad
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/bytovaia-khimiia-6931783/re-eeb80c89-fa4e-40e9-8678-f579590525ad
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
https://foxford.ru/wiki/himiya/himiya-v-stroitelstve
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411/re-5691dde7-9f83-4cf3-a4d4-4329b5d54f1d
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411/re-5691dde7-9f83-4cf3-a4d4-4329b5d54f1d
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411/re-5691dde7-9f83-4cf3-a4d4-4329b5d54f1d
https://www.yaklass.ru/p/himija/11-klass/khimiia-i-zhizn-7285128/khimiia-v-meditcine-selskom-khoziaistve-energetike-stroitelstve-7279411/re-5691dde7-9f83-4cf3-a4d4-4329b5d54f1d

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Epemun B. B., JIynun B. B., Tepenun B. U., Ky3emenko H.ii E., [Ipo3nos A.
A.. Xumus. 10 kinacc. YueOnuk. YrayOneHusiit yposens. / Epemun B. B., Jlynun
B. B., Tepenun B. U., Ky3emenko H.it E., JIpo3noB A. A.. — 10-e u3a. . —:
[Ipocsemenne, 2021 — 448 c.;

2. Epemun B. B., Jlynun B. B., Tepenun B. U., Ky3pmenko H.i1 E., JIpo3nos A.
A.. Xumus. 11 kinace. YueOnuk. YrayOneHnusiii yposens. / Epemun B. B., Jlynun
B. B., Tepenun B. U., Ky3smenko H.ii E., Jlpo3nos A. A.. — 5-e u3a. . — .
Hpoda, 2021 — 400 c..

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

1. Pameukwuii, A. M. TpeHUpOBOYHBIE U IPOBEPOUHBIE paOOTHI 110 XUMHH B 8-11
KJ1accax : nmocooue st yuurens /M. Pagenkuii. - M. : [IpocBemenue, 2021.;

2. Papgenkuit A.M. lunakruaeckuii Mmatepuai rmo xumuu 10-11: mocobue pis
yuntens/ A.M. Paneuxuit — M.: [IpocBemenue, 2016r. M.;

3. CaBun, I'. A. Onumnuaansie 3aanus 1o opranndeckoil xumuu. 10-11 kmaccer

/T'. A. CaBuH. - Boarorpaa: Yuurtens, 2022..

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. BuptyanpHas xumuueckas jadboparopusi: XuMus 00111ast © HeOpraHUu4YeCcKast
xumus, 10 — 11 k. (info@uchportal.ru, gia.edu.ru);

2. CereBoe obOpa3zoBarenbHOe co00IecTBO «OTKPHITHIN Kiaace» (http://
www.openclass.ru);

3. Vuurensckuii mopran «Bcee mist Yuurenei» (http://www.uchportal.ru);

4. OTKPBITHIN KaTajaor 00pa30BaTEIbHBIX MPE3EHTAINN « Y YeOHbIC MPE3CHTAIII

(http:// www.uroki.net).
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