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HOACHUTEJIBHASA 3AIIUCKA

PabGouass mporpaMma mo XMMHUM Ha YPOBHE CPEIHET0 OOIIEero oOpa3oBaHUS
pazpaborana Ha ocHoBe ®DenepanbHOro 3akona oT 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUN K pe3yJbTaTaM OCBOCHUS
dbeneparbHON 00pa3oBaTebHON TTPOrpamMMbl cpeaHero oomero oopazoanus (DOII
COQ), mpexacraBieHHbIXx B PDeAepaqbHOM TOCYAAPCTBEHHOM 00pa30BaTEIbHOM
craugapre COO, c¢ yuérom KoHuenmuu mnpenomaBaHus ydeOHOro mpeaMera
«Xumus» B oOpazoBaTelnbHbIX  opraHuzanusx Poccuiickoit ~ denepanmu,
peaIu3ylonmx OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHHI
«Ctparerun pasButus BocnuTaHusi B Poccuiickoit ®denepanuu Ha nepuoxa a0 2025
rona» (Pacnopsixenue IIpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHs Ha YPOBHE YIITyOJIEHHOTO U3yUYEHUs 3aHUMAET BaXKHOE MECTO B CUCTEME
€CTECTBEHHO-HAy4yHOro oOpazoBanus y4amuxcs 10-11 kmaccoB. H3yueHue
npeaMera, peanusyemMoe B yClnoBUSX AU dEpeHIIMpOBaHHOTO, MNPOGUIBHOTO
oOy4eHHMs, MPU3BAHO OO0eCneYnuTh OO0HIEe00pPa30BATENbHYI0 U  OOLIEKYIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIKOJbI, HEOOXOAUMYIO MJid ajanTalid X K OBICTPO
MEHSIOIIMMCS YCJIIOBUSIM JKU3HU B COIUYME, a TaKXKe JIJIsl MPOAOJIKEHUSI 0O0yUeHUs B
OpraHu3alusX MPOPECCHOHAIBHOTO 00pa30BaHUsl, B KOTOPHIX XHUMHS SIBISETCS
OJTHOU U3 TPUOPUTETHBIX JUCIUILINH.

B nporpaMmMe mno XuUMHM Ha3Hau€HHE TMpeAMeTa «XUMHS» MOJIydaeT
NMOAPOOHYI0 UHTEPIIPETAIINIO B COOTBETCTBUU C OCHOBOIIOJIATAIONIMMU MTOJIOKEHUSIMU
dI'OC COO o B3auMOOOYCIIOBICHHOCTH II€JIeH, COJEp)KaHMs, PE3yJIbTaTOB
oOydeHHs U TpeOOBaHMIM K YPOBHIO TOJTOTOBKH BBIMYCKHUKOB. CBHUIETEIHCTBOM
TOMY SIBJISFOTCS CJICYIOIIME BBIMOJHAEMbIC MPOTPAMMOM TT0 XUMUU (QYHKITUU:

e HH(QOPMALMOHHO-METOJAUYECKAsA,  peanu3auus  KOTOpol  obecneyuBaer
MOJIYYeHHUE TIPEJICTABIICHUS O 1ETISAX, COJEPKaHUH, O0IIIeH cTpaTeruy o0y4eHHs,
BOCIIUTAHUS U Pa3BUTHUs OOyYarOIIUXCsl CPeACTBAMHU TpEIMETa, U3y4aeMoro B
paMKax KOHKPETHOTO poduis;

e OpraHM3alMOHHO-TUJIAHUPYIOLIAsA, KOTOpas MpelycMaTpPUBAET ONpeIeICHHE:
MPUHIUAIIOB CTPYKTYPUPOBAHUSI U TMOCIEIO0BATEIHOCTU W3Yy4YEeHUs y4eOHOro
Marepuala, KOJIMYeCTBEHHBIX U KAYECTBEHHBIX €r0 XapaKTEPUCTHUK; MOJIXO0/I0B K
GOpMHPOBAHUIO  COJEP)KATETLHOM  OCHOBBI ~ KOHTPOJSI U OIICHKHU
00pa3oBaTeNbHBIX JOCTHKEHUH OOyYaroIMXCcad B paMKaxX UTOTOBOM aTTecTaluu
B (hopMe eIMHOr0 roCyJapCTBEHHOTO K3aMeHa M0 XUMUHU.

[Iporpamma a1t yriryOJI€HHOTO N3YUCHUS XUMUU:

® YCTaHABJIMBAET WHBAPUAHTHOE TMPEAMETHOE COJACp)KaHWe, O00sS3aTENBHOE IS
U3YYCHUS B paMKaX OTICIBHBIX poduIieii, MpeaycMaTpruBaeT pacipeiesieHue u
CTPYKTYPHUPOBaHME €ro MO  KJaccaMm, OCHOBHBIM  COJIepKaTeJIbHbIM
JUHUSM/pazfiesiaM Kypca;

e naéT MpUMEpHOE pachpenereHrue y4eOHOro BpPEMEHHU, PEKOMEHIYyEeMOro Jis
U3YYEHUS OTIIETBHBIX TEM;



® [IpeJiaracT NPUMEPHYIO MOCIEA0BATEILHOCTh U3YUEHUsl yUeOHOTro MaTepuasa C
y4€TOM JIOTMKH TIOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX M MEKIPEIMETHBIX
CBSI3EH;

e JAéT METOAMYECKYI0 MHTEPHPETALMIO LENeH U 3a1ad M3ydeHUs MpeameTa Ha
yIrIyON€HHOM YPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME
cpenHero  obmero  0Opa3oBaHMs,  COAEP)KATENBHOM  XapaKTepUCTHUKU
IJTAaHUPYEMBIX PE3YJIbTATOB OCBOCHUSI OCHOBHOM 00pa3oBaTEIbHOM MPOTrpaMMbI
cpenHero  obmero  oOpa3oBaHus ~ (JIMYHOCTHBIX,  METANpPEIMETHBIX,
IPEIMETHBIX), a TaKXke C y4€TOM OCHOBHBIX BHJIOB Yy4€OHO-TIO3HABATEIHHBIX
NEeUCTBUN 00yYaroIIerocs o OCBOCHUIO COJIEPKaHUSI PEIMETa.

[Io BceM Ha3BaHHBIM MO3ULHKAM B MpOrpaMmMe MO XUMHHM MPETyCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ O0YY€HHEM XMMUU Ha YPOBHE OCHOBHOTO 00IIIer0 00pa3oBaHMs.
3a mpedenamMu  yCTAHOBJIEHHOW  MPOTPaMMOMl 1O  XUMHUU  00s3aTebHOM
(MHBapHaHTHOW) COCTABIISIIONIEH COAEp)KaHHUs Y4eOHOro mpeaMeTa «XUMHUD)
0CTa€TCsI BO3MOKHOCTh BBIOOpA €ro BapUaTUBHOW COCTABJISIOLIEH, KOTOpas JTOJKHA
OTIPEJIEIATHCS. B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOTO MPOGuUiIs 00ydeHHUs.

B coorBerctBUM ¢ KoHUenrtyaidbHbIMH mojoxeHusMu PIroC COO o
Ha3HAUYEHUHU MNpeaIMeToB 0a30BOro M yriayOJIEHHOrO ypOBHEW B  CHUCTEME
nuddepeHupoBaHHOTO 00YUYEHUS HA YPOBHE CpeAHEro 00IIero o0pa3oBaHusl XUMHUS
Ha YpPOBHE YIJIyOJIEHHOTO M3YUYEHHS HAMPABJIECH Ha pealn3alyio MPEEeMCTBEHHOCTH C
MOCJICTYIONIUM 3TalloM MOJYyYeHHUS XUMUYECKOrOo 00pa3oBaHUsl B paMKax HU3y4YeHUs
CHEIUATBHBIX E€CTECTBEHHO-HAYYHBIX W XHUMHUYECKMX JUCHUIUIMH B By3aX U
OpraHu3alusIX cpeaHero npodeccuoHaibHOro 0opasoBanus. B 3Toil cBA3M U3yueHue
npeaMera «XUMHSD OPUEHTUPOBAHO TMPEUMYIIECTBEHHO Ha pacUIMpeHHe U
yriayOJleHHe TEOpeTUYeCKOM M MPAKTUYECKOM MOJArOTOBKM  00ydaroIiuxcs,
BBIOPABIIUX OMNpeACNEHHbIN Tpoduib OOydeHHs, B TOM YHCJIE C TMEPCHEKTUBOU
NOCJIEAYIONIET0  TOJYYEHHs] XMMHYECKOro  O0pa3oBaHUsT B OpraHU3alMsIX
npodeccuoHanbHOro oOpaszoBanusa. Hapsimy ¢ stum, B cBete TpeboBanuit ®I'OC
COO x mIaHupyeMbIM pe3yJibTaTaM OCBOCHHUS (eaepaibHOM 00pa30BaTEIbHOM
MpOrpaMMbl  CPEHET0 OO0IIero o0pa3oBaHUs U3YYCHHE TMpeaMera «XUMH)
OPUEHTHUPOBAHO Tak)Ke Ha peIIeHWE 3a7a4 BOCIUTAHUS W COIMAIBHOTO Pa3BUTHSA
oOy4aronuxcs, Ha GOpMUPOBAHUE Y HUX OOLIEUHTEIIEKTYaJbHbIX YMEHUHN, YMEHUN
palMoOHaNIM3allMd  Y4eOHOTO TpyAa W OOOOMIEHHBIX CIOCOOOB JIESATEIHLHOCTH,
UMEIOIINX MEXAUCIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocraBnsomuMu  nipeAMeTa «XUMHS» Ha YPOBHE YIIyOJEHHOTO HW3Y4YEHUS
ABJIAIOTCS  yrayOnéHueie Kypchl — «Opranmueckas xumusi» u  «OOmas wu
Heopranudeckas xumusi». [Ipu ompeneneHnn Moaxoa0B K OTOOPY U CTPYKTYpHOMU
OpraHU3allMU COJICPIKAHUSI AITUX KYPCOB B MPOrpaMMe 10 XUMHUH 3a OCHOBY TIPUHSITHI
nosoxxkeHuss ®I'OC COO o paznuuusix 6a30BOro u yriay0nEHHOTO ypOBHEH U3yUeHUs
peaIMeTa.

OcHoBy coxaepxaHusi KypcoB «Opranuveckas xumus» #u «OOmass wu
HEOpraHWYecKas XUMHUsD COCTABIIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHUI,
OTHOCAIIUXCS K 0a30BOMY YPOBHIO HM3yU€HHUsI NpeaMeTra. JTa CUCTeMa 3HaHUU



MOJIy4aeT OIpeAeIEHHOE TEOPETUYECKOE JAOIMOIHEHHUE, MO3BOJISIONIEE OCO3HAHHO
OCBOUTH CYILIECTBEHHO OOJBIINI 00bEM (hakToJMOTHUECKOro MaTepuana. Tak, Ha
yrIyONn€HHOM  ypOBHE  HM3y4eHHsA  MpeaMera  obecriedeHa  BO3MOXKHOCTD
3HAYUTENILHOTO YBEJIMUYEHUSI 00bEMA 3HAHUN 0 XUMHUYECKHX JIEMEHTaX U CBOMCTBAax
UX COCIMHEHUI Ha OCHOBE PACIIMPEHUS U YriyOJieHUs MPEACTaBICHUI O CTPOCHHUH
BEIIECTBA, XUMHUYECKONM CBS3M U 3aKOHOMEPHOCTSX TMPOTEKaHUS PpEeaKIIuii,
paccMaTpuBaeMbIX C TOYKH 3pPEHUS XMMHUYECKOW KHUHETUKH M TEPMOJMHAMUKHU.
N3ydyenne mnepuoanyueckoro 3akoHa W llepmoguyeckod CHCTEMBI XUMHYECKHX
AJIIEMEHTOB 0a3UpPyETCsi Ha COBPEMEHHBIX KBAHTOBOMEXAHUYECKUX MPEICTABICHUSAX O
CTpOEHUHU aToMa. XUMHUYECKasi CBSI3b OOBICHSIETCS C TOUKU 3PEHUS SHEPTETUYECKUX
U3MEHEHUN Tmpu e€ o00pa3oBaHUU U pa3pylIeHUH, a TaKKe C TOYKH 3pEHUs
MexaHu3MOB e€ oOpa3oBaHus. VI3ydeHwe THUNOB peakuuid  JOMOJHSAETCA
(GbopMHpOBaHKUEM MPEICTABIECHUN 00 NEKTPOXUMUYECKUX MPOIIEccax U AIEKTPOIU3E
pacIuIaBOB U PacTBOPOB BEIIECTB. B Kypce opraHn4eckoil XUMHUH MPU PaCCMOTPEHUH
PEaKUMOHHOM CIIOCOOHOCTU COEAMHEHMN YyIenseTcs 0co0oe BHUMaHUE BOIpocam 00
ANEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BIIMSTHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX
peaKUnil.

Oco0oe 3HaueHne UMEET TO, YTO Ha COJAEPKaHUE KypPCOB XMMHUH YTIyOJIEHHOTO
YPOBHSI U3y4EHUS JIJIsl KJIACCOB OMpeAei€HHOro npodusisa (rJIaBHbIM 00pa3oM Ha UX
CTPYKTYpPY W XapakTep [OMOJHEHUW K O0OIel cucreMe MpeAMETHBIX 3HAHUMN)
OKa3bIBAIOT BIUSHUE CMEKHbBIE IPEAMETHI. Tak, HapuMep, B COACPKAHUM MIPEIMETA
JUISL KJIACCOB XHMMMKO-(pU3HYecKoro mnpoduiig OojbplIoe 3HayeHue OyayT HMEThb
AJIIEMEHTBhl y4yeOHOro marepuana no oOmed xumuu. [lpu uzydyeHum mnpeamera B
JTAHHOM CJIy4ae akIeHT OyJeT CeliaH Ha OOIIHOCTh METOJIOB MO3HAHMS, OOUTHOCTD
3aKOHOB M TEOpPHUM B XMMHM U B (PHU3MKE: aTOMHO-MOJICKYJISIpHAs TEOpHUs
(MonekymsipHas Teopusi B (PU3UKE), 3aKOHBI COXPAHEHHUS MAacChl M DHEPTUU, 3aKOHBI
TEPMOJIUHAMUKH, JJIEKTPOJIN3a, IPEJICTABIICHUS O CTPOEHUHU BEUIECTB U APYTOE.

B 10 e BpeMs B coziepKaHUU IpeIMETa [l KJIIACCOB XMMUKO-OMOJIOTHYECKOTO
npoduiis OGONBIINN yACNbHBIA BeC OyJeT MMETh OpraHuyeckas Xumus. B 3Tom
cllydae MpeloCTaBIIAETCS BO3MOXKHOCTh JJIsl O0siee 0OCTOSTENIbHOTO PacCMOTPEHUS
XUMHUYECKON OpraHu3alliy KJIETKH Kak OMOJIOTMYECKOW CHCTEMBI, B COCTaB KOTOPOM
BXOJAT, K MPUMEPY, TaKU€ CTPYKTYpHbIE KOMIIOHEHTBI, KaK JIUMHAbI, OCJKH,
YIJEBOAbl, HYKJIEHMHOBBIE KHUCIOTHI W Apyrue. Ilpu 3TOM 3HaHHMA O cocTaBe H
CBOMCTBax NPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIy’KaT
OCHOBOM  JUII M3y4y€HHUS CYIIHOCTH TMpoLeccoB (OTOCHHTE3a, AbIXaHMS,
MUIIEBAPEHUSI.

B muane ¢opMmHpoBaHHS OCHOB HAay4YHOTO MHPOBO33PEHHUS, OCBOEHUS
OOIIIEHAyYHbIX METOJOB MO3HAHMS U OTBITA MPAKTUYECKOTO MPUMEHEHHUS HAYYHBIX
3HAHWN W3y4YeHUEe MpeaMera «XUMHs» Ha yriyOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEIMETHBIX CBS3SX C Y4YeOHBIMH TIPEIMETaMH, BXOIAIIMMU B COCTaB
npeaMeTHbIX oOnactelt «EcTecTBeHHO-HAy4YHbIE MpeaMeThl», «MaTtemaTuka H
uHpopmaTrka» 1 «Pycckuil sI3bIK U TUTEpaATypay.



[Ipu u3yuenun yuyeOHOTO npeaMera «XUMHUs» Ha yriayOJaEHHOM YypPOBHE TaKxXKe,
KaK Ha YpPOBHE OCHOBHOTO M CpPEIHEro oliero odpazoBaHus (Ha 6a30BOM ypOBHE),
3a/laueil MEepPBOCTENEHHON 3HAYUMOCTH SBISIETCS (OPMUPOBAHHE OCHOB HAyKHU
XUMHUHU KaK 00JIaCTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTHUECKOU EATECITLHOCTH
YeJI0BeKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJbTYphl. Pemenne sTon 3agaun Ha
yrayOnEéHHOM YPOBHE M3YUYEHUS MpeIMeTa MpeJInoiaraeT peaan3alnuio TaKuX HeeH,
KaK:

e (QopmMupoBaHME TPEACTABICHHWI: O MaTEepUATBHOM  CIWHCTBE  MHPA,
3aKOHOMEPHOCTSIX W TO3HAaBA€MOCTH SIBICHHM MPUPOILI, O MECTe XUMHH B
CUCTEME €CTECTBEHHBIX HayK M €€ BeIyllel poju B 0OECIICYEHUN YCTONYUBOTO
Pa3BUTHS YEJIOBEUECTBA: B PEUICHUH MPOOJIEM IKOJIOTUYECKOM, IHEPreTUYECKOM
U MUIIEeBOW O0€30MacHOCTH, B Pa3BUTUM MEAMIMHBI, CO3JaHUM HOBBIX
MaTepHayoB, HOBBIX WCTOYHHKOB HDHEPTHUU, B OOCCICUCHHH PaAIlMOHAIBHOTO
MIPUPOOIIOIH30BaHNs, B ()OPMHPOBAHUNA MHPOBO33PECHHS M OOIIEH KYIbTYPHI
YeJioBeKa, a TakKe DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJIHOM Ccpee;

e OCBOCHHME CHCTEMbBI 3HAHWH, JICKAIMX B OCHOBE XHUMHUYECKON COCTaBIAIOILICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa: (QyHIaMEHTAIbHBIX TIOHATHH, 3aKOHOB U
TEOPHUA XUMHUHU, COBPEMEHHBIX MTPEICTABICHUA O CTPOCHUHN BEIIECTBA HA PA3HBIX
YPOBHSIX ~—  aTOMHOM, HOHHO-MOJICKYJISIDHOM,  HAJMOJEKYJSIPHOM, O
TEPMOJIMHAMHYECKMX W  KHHETUYECKUX  3aKOHOMEPHOCTAX  MPOTEKAHUS
XUMUYECKUX PEaKIHMii, 0 XUMUICCKOM PAaBHOBECHH, PACTBOpPAX M JMCIICPCHBIX
cUCTeMax, 00 OOIMMX HAyYHBIX MPUHITATIAX XUMHYECKOTO IMPOU3BOICTBA;

e (opMupoBaHHE y O0YYAIOIIMXCS OCO3HAHHOTO MOHUMAHHS BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUN ISl OOBSICHEHUS KIIFOUEBBIX MW U mpobdieM
COBPEMEHHOW XUMHUHU, JJIS OOBSICHEHUS W TMPOTHO3UPOBAHUS SIBJICHUI,
UMEIOINX ©CTECTBEHHO-HAYYHYIO TMPUPOY; TPAMOTHOTO PEIICHHs TpoOseM,
CBS3aHHBIX C XHMHEH, MPOTHO3MPOBAHWS, aHAIM3a W OICHKA C TO3WIUN
HKOJIOTUYECKON O€30MacHOCTH TOCJEACTBUN OBITOBOM W TPOW3BOJICTBEHHOMU
NESATETbHOCTH  YEJIOBEKAa, CBSI3aHHOM € XHMMHYECKHUM IPOU3BOJICTBOM,
UCTIONIb30BaHUEM U MEePEpabOTKON BEIIECTB;

e yrIyOJIeHWE TMPECTABICHUH O HAYYHBIX METOAaX MO3HAHUS, HEOOXOAUMBIX JIJIS
PUOOPETCHUSI YMEHUH OPUCHTHUPOBATHCS B MHUPE BEHIECTB M OOBSICHCHHUS
XUMUYECKUX SBJICHUM, WMEIONIMX MECTO B TMPHUPOJE, B MPAKTUICCKOM
JeSATEeTLHOCTH U TTOBCEHEBHOM JKU3HHU.

B mmane peamuzamuu  TEpBOOYEPEIHBIX BOCHHUTATCIBHBIX W Pa3BUBAIOIINX

(GYHKIIMI TIETOCTHON CHCTEMBI CpETHEro oO0Iero oOpa30BaHUS TMPH H3yUYECHUH

npeaMera « XuMus» Ha yriayOia€HHOM YPOBHE 0COOYIO aKTyallbHOCTh MPHOOpPETAOT

TaKue IeJI U 3a]1a49M, KakK:

® BOCIUTaHWE YOSKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUI TPUPOJBI, YBAKEHUS K
Ipolieccy TBOPYECTBA B 00JIACTU TEOPETUUECKUX U MPUKIAIHBIX UCCIIEI0BAHUN
B XUMHH, GOPMHUPOBAHKUE MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU;



® pa3BUTHE MOTUBAIMKM K OOyYEHHIO M T[O3HAHHMIO, CIOCOOHOCTEH K
CaMOKOHTPOJIIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOEHHS OOIIEYEI0BEUECKUX
LICHHOCTEH;

® Da3BUTHE II03HABATEIBHBIX HWHTEPECOB, HWHTEUICKTYaTbHBIX W TBOPYECKHUX
crocoOHOCTEeW  oOywaromuxcs, (opMupoBaHHME y HHX CO3HATEIBHOTO
OTHOIIEHUS K CaMOOOpPa30BaHUIO M HEMPEPHIBHOMY 00pa30BaHUIO KaK yCIOBUIO
YCHEIIHON npodeccruoHanbHOMI u 0OIIECTBEHHOM NEeSITeTbHOCTH,
OTBETCTBEHHOTO OTHOIIECHUSI K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM
oOpa3ze XKU3HH;

e (opmMupoBaHHE YMEHHI 1 HABBIKOB Pa3yMHOTO MPUPOIOTIONB30BAHMS, Pa3BUTHE
IKOJIOTUYECKON KYJIBTYphl, NPUOOPETEHHE OIbITa OOIIECTBEHHO-IOJIE3HOMN
HKOJIOTUYECKOM eI TeIbHOCTH.

OO111ee YMCIIO YacoB, MPEyCMOTPEHHBIX ISl U3YyYEHUs XUMHUHU Ha yTIyOJIeHHOM
YpOBHE cpeaHero obmero obpazoBanmsi, coctabiser 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIEl0).

YYET PABOYEW MNPOTPAMMBI BOCIHUTAHHUS MBOY TOPOJA
KYPI'AHA «JIMIEHA 12»

[Iporpamma ydeOHOrO npeamera «XuMus. YTIIyOJICHHBIH YPOBEHBY» MOJHOCTHIO
cornacyercs ¢ [Iporpammoint Boctiutanuss MbOVY «JIunen Ne 12».

JlobpocoBecTHast paboTa y4yuTedass Ha YpOKEe, HalpaBlICHHass Ha JOCTUXKCHHE
MOCTABJICHHOW BOCIUTATEIBHOM 17K, TMO3BOJUT OOydYaromeMycsi TMOJyYUuTh
HEOOXOJMMbIC  COIMAJIbHbIE  HAaBBIKM, KOTOpPHIE  TMOMOTYT €My  JIydIle
OPUEHTHPOBATHCS B CIIOKHOM MHUPE YeJIOBEUECKUX B3aUMOOTHOIIICHUH, YPPeKTHBHEE
HaJaKHBaTh KOMMYHHKAIIUIO C OKPYKAIOIIMMH, YBEpeHHee ce0s 4yBCTBOBATh BO
B3aMMOJICUCTBUM C HHUMH, TPOIYKTUBHEE COTPYAHUYATH C JIOABMH Pa3HBIX
BO3PACTOB U Pa3HOTO COIMAIBHOTO TIOJIOKEHHSI, CMEJIEe UCKATh U HaXOJUTh BBIXObI
U3 TPYJHBIX KU3HEHHBIX CUTYaIlUi, OCMBICIICHHEE BHIOMPATH CBOM KU3HEHHBIN MYTh
B CJIOKHBIX TIOUCKAX CUACTHS ISl Ce0S M OKPYKAIOIINX JIFOICH.

Peanuzayusn neoazozuuecKkumu padomuukamu 80CHUMAMEILHO20
nomeHuuana ypoKa npeonoazaem cieoyrouiee:
® VYCTAaHOBJICHHE  JOBEPUTEIHHBIX  OTHONICHWUH  MEXIy  IeJaroru4ecKuM

pabOTHUKOM M OOYYaIOMUMHUCS, CTIOCOOCTBYIOIIMX TMO3UTUBHOMY BOCIPHSITHIO

oOyJaromumucsi TpeOOBaHMA ©  MPOCKO  TEAArOrMYecKoro  pabOTHHKA,

NPUBJICUCHUIO HMX BHUMaHUSA K OOCyXJZacMol Ha ypoke WH(PpOpMAIIUH,

aKTUBU3AIINY TTO3HABATEIILHOM IEATETHHOCTH;

e TO0yXJIeHHEe OOydYaromMxcsi coONIoaTh Ha YpOKE OOMICTIPUHATHIE HOPMBI

MOBEJICHUS, TIpaBuiIa OOIIEHUSI CO CTapIIMMH (TIETarornyecKuMu PabOTHUKAMM)

U CBepCTHUKaMH (0OyYaroNIUMUCS), NPUHIUINBI Yy4eOHOW JUCIUILIUHBI U

caMOOpTraHU3allny;
® TpUBIICYCHHE BHUMAaHUs OOyYaIONMINXCS K IICHHOCTHOMY acTeKTy M3ydaeMbIX Ha

ypOKax SIBICHHUH, OpraHu3anus uX paboThl C TIOJy4aeMOW Ha YPOKE COIMAIBHO



3HaYMMOW MH(pOpMaluell — HWHULIUMUPOBAHUE €€ OOCYKIEHUs, BbICKAa3bIBAHUS

OOy4arolMMHUCSl CBOETO MHEHHUS [0 €€ MOBOJYy, BBIPAOOTKHM CBOEro K HEH

OTHOILICHUS;
® UCIIOJIb30BAaHWE BOCIUTATEIBHBIX BO3MOXKHOCTEH COAEpX aHUsA  y4eOHOro

npeaMeTa 4yepe3 JEMOHCTpAIMIoO OOYYarolmIMMCsl MPUMEPOB OTBETCTBEHHOTO,

IPaX/IaHCKOI'O MOBENEHUS, NPOSBICHUS UYEIOBEKOJIIO0US U 10OpOCEpAECUHOCTH,

yepe3 1moAdOp COOTBETCTBYIOIIMX TEKCTOB Ul YTEHUS, 3aAad Ul pELICHHUS,

IpOOJIEMHBIX CUTYalUuH 17151 OOCYKIEHUS B KJIAcCe;
® TpPUMEHEHHE Ha YpPOKE HHTEPAKTHUBHBIX (OpM paboThl C OOYyUYaIOIIUMUCS:

WHTEUIEKTYaJIbHBIX ~UIP, CTUMYJHMPYIOIIMX ITO3HABATEJIbHYI0 MOTHUBAIUIO

oOyJaromuxcs; IUAaKTHUYECKOTO Tearpa, INie MOJy4YeHHbIE Ha ypOKE 3HAHUS

OOBITPBIBAIOTCA B TEATPAIbHBIX ITOCTAHOBKAX; JUCKYCCHH, KOTOpBIE JAIOT

oOy4arolmuMcsi BO3MOYKHOCTb TNPUOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOI'O

JMasnora; TpynmnoBoi padoOThl WM padOThl B Mapax, KOTOpPbIE y4aT KOMaHIHOU

paboTe 1 B3aUMOJIEUCTBUIO C APYTHUMHU JIE€TbMH;

e BKJIIOYEHHUE B YPOK MWIPOBBIX MPOLEAYp, KOTOpPHIE MNOMOTAaIT MOIIEPKATh
MOTHBALMIO OOYYaIOIIUXCA K MOJYYEHUIO 3HAHWUW, HAJAKUBAHUIO MO3UTHBHBIX
MEXJIMYHOCTHBIX ~ OTHOLIEHMM B  Kjacce, IMOMOTalT  YCTAaHOBJICHHUIO
no0poxenareabHON aTMoc(hephl BO BpeMsl YpOKa;

e opraHuzanus meQpcTBa MOTUBUPOBAHHBIX U APYAMPOBAHHBIX OOYHAOIIMNXCS HaJl
UX HEYCHEBAIOIKUMH OJHOKJIACCHUKAMH, JAIOUIET0 UM COLMAIIBHO 3HAUMMBIN
OMBIT COTPYAHUYECTBA U B3aUMHOM TOMOIIY;

® VHUIMHPOBAHUE U MOJACPHKKA UCCIETOBATENILCKON JEATEIBHOCTH 00yYaroInXcs
B paMKax peaju3aliid UMU MHJIWBUIYaJbHBIX U FPYIIOBBIX HCCIEI0BATEIbCKUX
IPOEKTOB, YTO JAacT OOydYarolMMCs BO3MOXHOCTb HPUOOPECTH HABBIKU
CaMOCTOATENILHOTO PEIICHHUS] TEOPETUYECKON MpoOJieMbl, T€HEpUPOBAHUS U
oopMieHUs1 COOCTBEHHBIX HUJEH, YBAKUTEIBHOIO OTHOIICHUS K UY>KHUM HACSM,
opopMJIeHHBIM B paboTax JpYyrux HUCCIeAoBaTeNield, HaBBIK MYyOJIUYHOTO
BBICTYIUICHUS TE€pell ayJIuTOpueH, apryMEHTHpPOBaHUS M OTCTauBaHUs CBOEH
TOYKH 3PEHUSL.

Peanuzanus BoCIUTATENbHOIO MOTEHIMAA YpOKa IMeJaroraMu-npeaMeTHUKaMU
IpeanojaraeT co3ianve atMocdepbl JOBEpUs K YUUTENI0, MHTEpeca K IMpEeAMETY;
O0TOOp BOCHHUTHIBAIOIIETO COACPKAHMS YpPOKa; HCIOJIb30BAaHUE AKTHUBHBIX (POpM
OpraHu3aly yueOHO! JesTeIbHOCTH Ha YpOKeE.

Cozoanue ammocghepvt 0oepus K yuumeliio, unmepeca K npeomemy:

e HedopmanbHOE 00ILIEHNE YUUTENIS U YUCHUKA BHE YPOKa;

® UCIOJIb30BAaHUWE HA YPOKaX 3HAKOMBIX JETSM aKTyaJbHbIX MPUMEPOB M3 KHHUT,
MYJIbTQUIBMOB, UTD;

® UCIOJIb30BAaHUE MOTEHIIMANIa FOMOPa;

e oOpallleHuE K JUYHOMY OIIBITY YYEHUKOB;

e BHUMaHUE K HMHTEpecaM, YBICUYEHHSIM, MO3UTHBHBIM OCOOEHHOCTSIM, yCIleXam
YYEHHKOB;



® [POSIBJICHUE Y4acTHUs, 3a00ThI K YUECHUKY;

e co3zaaHue (paHTa3uNHBIX MUPOB U BOOOpaXKaeMbIX CUTYyallUil Ha ypOKE;

® CO3/1aHHE IPUBJIEKATEIBHBIX TPAAULIUN KIlacca/KaOMHETa/ypoKa;

® [pU3HAHME OIIMOOK YUUTEEM;

® TIATENbHASI IOATOTOBKA K YPOKY.
Omoop eéocnumuleaiouezo cooepicanus ypoka:

® BKJIOYEHHUE B YPOK BOCIUTHIBAIOIIEH MHPOPMALIUK, OpraHu3alusl paboThl C HEH,
noOyKJIeHUE K 00CYKICHHIO, BBICKa3bIBAHUIO MHEHUH, (POPMYTUPOBKE

® COOCTBEHHOI'O OTHOIICHUS K HEH;

® TpUBIICYCHHE BHUMAHHUS YUYEHHWKOB K HPAaBCTBEHHBIM MpoOIEeMaM, CBA3aHHBIM C
MaTepuajoM ypoKa;

® [IpUBJICYCHHE BHUMAHUS YUCHHUKOB K ITpoOIemMaM oOIIEeCTBa;

e cxeHenenbHoe ucnoiaHeHue [mmHa PO (mepen HavamoMm mnepBOro ypoka) B
COOTBETCTBUH C TPEOOBAaHUSIMU 3aKOHOJIATEIIbCTBA.
Hcnonv3oeanue akmugHvlx popm opzanusauyuu yueOHOU OeamenbHOCmU Ha

ypoke:

® UHTEpaKTUBHBIE (DOPMBI OpraHU3alUU JEATEIBHOCTH: Y4eOHBbIE IHCKYCCHUH,
BUKTOPHHBI, POJIEBEIC, JICIIOBBIE U HACTOJIBHBIC UTPHI U T. II.;

® OpraHu3alMsa UCCIEAOBATEIBCKON U MPOEKTHOMN AESATEIbHOCTH YYCHUKOB.

COJAEPXAHUE OBYUYEHUA

10 KVIACC

OPTAHNYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHUYECKON XUMHHU.

[IpeameT U 3HaUYE€HHE OPraHUYECKON XUMHUH, MPEACTABICHHE O MHOrooOpaszuu
OPraHUYECKUX COCAUHCHUH.

DJEKTPOHHOE CTPOEHUE aTOMA YIJIepoa: OCHOBHOE U BO30YXJIEHHOE COCTOSIHHUA.
BasieHTHBIE BO3MOXKHOCTM aroMa yriepoja. XUMHUYecKas CBA3b B OPraHMYECKHUX
COCIMHEHUAX. THUIbl THOPUAM3ALMK ATOMHBIX OpOuTaned yriepoaa. MexaHU3MBI
o0pa30oBaHUsI KOBAJIEHTHOW CBs3U (OOMEHHBIA W JOHOPHO-aKLUENTOPHBINA). THIbI
MepeKpbIBaHUSI aTOMHBIX OpOUTaiel, 6- U m-cBsi3u. OauHapHasi, ABOHAs U TpOWHAas
cBsi3b. CocOOBI pa3pbiBa CBA3EH B MOJIEKYJIax OpraHMyeckux BemiecTB. [loHsTHE O
CBOOOJTHOM pajukale, Hykjieoduse u JeKTpodure.

Teopust cTpoeHus: OpraHnvyecknx coenqnHeHuii A.M. ByTiiepoBa U COBpEMEHHbIE
MIPEACTABIICHUS] O CTPYKTYpPE MOJEKYJI. 3JHAYEHUE TEOPHM CTPOCHHS OPTaHUYECKUX
coenrHeHU. MomneKyspHble U CTPYKTypHbIEe (Gopmyinbl. CTpyKTypHBIE (HOPMYITHI
pa3IMYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckeneTtHas. M3omepus. Buabl
U30MEPUHU: CTPYKTYpPHAsl, MPOCTPAHCTBEHHAsI. DNEKTPOHHBIE 3P (EKTh B MOJIEKyJax
OpraHUYeCKUX COCIMHEHUMN (MHIYKTUBHBIN U ME€30MEPHBIN d(PPEKTHI).



[IpeacraBnenre o KiaccuuUKalMUM OpraHuyeckux BemecTB. [loHsitue o
dbynkunoHansHOM Tpynne. ['omonorusi. ['omonoruyeckue psinapl. CucremaTuueckas
HOMeHKJIaTypa opranndeckux coeauHenuit (IUPAC) u TpuBHanbHbIE Ha3BaHUS
OTJIEJIbHBIX IIPEACTABUTEIICH.

OcobenHocti ¥ KiIaccupUKAMs OpPTraHWYeCKnX peaknuid. OKHCIUTETHHO-
BOCCTAHOBUTEJBHBIE PEAKIIUA B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BEIIECTB M WX IPEBPAILICHUMN:
O3HAKOMJICHUE C 00pa3IaMi OpraHUYECKUX BEIIECTB M MaTeprajiaMu Ha UX OCHOBE,
OMBITHl MO TPEBPAIICHUIO OPraHMYECKUX BEIIECTB NPU HArpeBaHuu (IUJIaBJICHUE,
OoOyIiMBaHWE M TOPEHHE), KOHCTPYUPOBAHUE MOJENIed MOJEKYJ OpPraHUuYeCcKHX
BEILIECTB.

YriaeBoaopoasnl.

Ankanbl. ['oMosoruueckuil psifi ajakaHoB, oOmiasi ¢opmylia, HOMEHKIATypa U
M30MepHs. DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKY] alKaHOB, SP°-
ruOpuu3aiusi aTOMHBIX OpOuTaneil yriepoaa, G-cBsi3b. (DU3NUYECKHE CBOWCTBA
aJIKaHOB.

XUMUYECKHE CBONCTBA aJIKAaHOB: pPEAKIMU 3aMElICHUs, HW30MEpU3alINH,
JNETUAPUPOBAHUS, NUKIU3AINKU, MUPOJM3a, KpekuHra, ropenus. [lpencraBieHue o
MEXaHHU3ME PEaKIuil paJuKaJIbHOrO 3aMEILICHHUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[Muknoankanel. OOmas ¢opmyna, HOMEHKIAaTypa u uzomepus. OcoOeHHOCTU
CTPOCHHSI U XUMHUYECKUX CBOMCTB MasibIX (IIUKJIOMPOINAH, [UKIO0YTaH) U OOBIYHBIX
(IMKJIONIEHTaH, UKJIOTeKCaH) IUKIoankaHoB. CrocoObl MOTyUYeHHUST U MPUMEHCHUE
LMKJIOAJIKAaHOB.

Ankenbl. ['oMonornueckuii psija ajdkeHoB, oOmas ¢opmyiia, HOMEHKJATypa.
DIEKTPOHHOE M IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ AllKEHOB, SP’-rHOpHaN3aLus
aTOMHBIX opOuTalne yriepoja, 6- U n-CBsi3u. CTpYKTypHasi U TeoMeTpuueckas (Iuc-
TpaHc-) n3omepusi. u3nveckre CBONCTBA aIKEHOB. XMMUUYECKUE CBOMCTBA: peaKIuu
MPUCOEANHEHNUS], 3aMEILICHHS B (.-TI0JI0KEHUE MIPU JBOMHOMN CBSI3H, MOJUMEPU3ALNUN U
okucienusd. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peaky Ha JBOMHYIO CBS3b.
CniocoObl OJTy4eHUs U IPUMEHEHUE aJTKCHOB.

Ankaauensl. Knaccudukamus ankaaueHOB (CONPsOKEHHBIC, W30JIMPOBAHHBIC,
Kymyauposanuvle). OCOOEHHOCTH SJEKTPOHHOIO CTPOCHUSI U XMMUYECKUX CBOMCTB
CONPSKEHHBIX OUEHOB, 1,2- u 1,4-npucoenuuenue. [Toamumepuzanus conpsiKEHHBIX
nueHoB. CriocoObl MOTyYeHUs U TPUMEHEHUE aTKaIUCHOB.

Ankunbl. ['oMonoruueckuii psj ajJkuHOB, 00ImIas (opMyia, HOMEHKIATypa U
HU30MepHsl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJICKYJ ajJKUHOB, Sp-
ruOpuan3anmsi aTOMHBIX opOuTanei yriepoma. dusmveckue CBOWCTBA aJIKMHOB.
XUMUYECKHE CBOMCTBA: PEAKIMU MPUCOEAUHEHUS, JUMEPU3ALUUA U TPUMEpPHU3AIUH,
okucieHusd. KucioTHble CBOMCTBA aJKWHOB, UMEIOIIUX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHble peakiy Ha TPOWHYIO CBsi3b. CIOCOOBI MOJyYEHHUS W NMPUMEHEHHUE
AJIKWHOB.



ApomaThdeckue yriieBogopoAbl (apeHsl). 'omosoruueckuil psjg apeHoB, oOias
dbopmyra, HOMEHKIIATypa U U30Mepusl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHUE
MOJIEKYJIbI OeH307a. PU3nvecKue CBOMCTBA apeHOB. XMMUYECKHE CBOMCTBA OCH30I1a
U €ro roMOJIOTOB: PEaKIMKU 3aMEIICHUs] B OCH30JbHOM KOJIbLIE U YTJIEBOJIOPOJIHOM
pagukaiie, peakluu  MPUCOCIUHEHUS,  OKHUCIECHUE  TOMOJIOTOB  O€H30JIa.
[IpencraBnenre 00 OpUEHTUPYIOIIEM JACHCTBUU 3aMECTUTENEH B OEH30JIbHOM KOJIbLIE
Ha TpUMEpPE AJKWIBHBIX PATUKAIOB, KapOOKCWIHHOW, TMAPOKCUIBLHON, aMHUHO- U
HUTPOTPYIIIBI, aTOMOB TajioreHoB. OCOOCHHOCTH XMMHYECKHUX CBOWCTB CTHpOJIA.
[Tomumepusanus ctupona. CrnocoObl MOJYyYEHHUS U NPUMEHEHHE apOMaTHYECKUX
yTIE€BOJOPOIOB.

[Ipuponnsiii ra3. IlomyTHeie HedTsaHble Ta3zbl. HedTh u €€ mpoucxoxiaeHue.
Kamennslii yronb u mpoaykThl ero mnepepabotku. CrnocoObl mepepadoTku HedTu:
MEPEroHKa, KPEKUHT (TEPMHYECKUM, KaTaIUTUYECKHUM), pUDOPMHUHT, THUPOIU3.
[IpoaykTel nepepabOTKu HEPTU, UX TPUMEHEHHUE B IPOMBIIICHHOCTH U B OBITY.

['eHeTyecKas CBSI3b MEXKY Pa3JIMYHBIMU KJIACCAMU YTIJIEBOIOPOJIOB.

DNEKTPOHHOE CTPOEHUE TaJOTCHIPOU3BOAHBIX  YIJIEBOJAOPOAOB. Peakiuu
3aMelIeHUs TajoreHa Ha TUJPOKCOTPYINY, HUTPOTPyNIy, I[HAHOTPYIIIY,
aMmuHorpymmy. JleficTBue Ha raJloOreHIPOU3BOIHBIE BOJHOTO U CIUPTOBOTO PacTBOpa
meénoun. B3amMmonenicTBre muUTraloreHaJKaHoB ¢ MarHueM W OuHKOM. IloHsTHE O
METAJJIOOPTraHUYECKUX  COCAUHEHHUsX. lcronap30BaHUE  ralOre€HIPOU3BOIHBIX
YTIEBOJOPOIOB B OBITY, TEXHUKE U TIPU CUHTE3€ OPraHUYECKUX BEIIECTB.

DKCIEepUMEHTATbHBIE METOJIbl M3YUYEHUS BEILIECTB U UX MPEBPAIICHUN: N3yUEHUE
(bU3MYECKUX CBOMCTB YTJIEBOJOPOJOB (PaCTBOPUMOCTH), KauE€CTBEHHBIX pPEaKIIMii
YTJIEBOJIOPOJIOB PA3IMUHBIX KJIaccoB (0OeciBeunBaHUE OPOMHOM WMJIM MOJHOM BOJIBI,
pacTBOpa II€pMaHraHata Kajiusi, B3aUMOJACHCTBHE alleTWIEHA C aMMHA4YHbIM
pactBopoM okcujia cepedpa(l)), kauecTBeHHOE 0OHApYKEHUE YTepoa U BOAOPOIa B
OpPraHUYeCKUX BEIECTBaX, TMOJy4eHUE OTUJIEHAa U U3YYEHHE €ero CBOWMCTB,
o3HakomyieHHEe ¢ KoJulekuusmMu «HedTte» u «Yromwy, ¢ oOpasimamu ImiacTMacc,
KaydyKOB W  pPE3UHbl,  MOJEIMPOBAHHE  MOJEKYJI  YIJIEBOAOPOAOB M
raJIOT€HIIPOU3BOIHBIX YTIEBOJOPOIOB.

Kucsiopoacoaep:kamniue opranudeckue coelMHeHUsI.

[IpenensHbie 0qHOaTOMHBIE CIUPTHI. CTpOEHUE MOJIEKYJT (Ha MpUMEpPe METaHOJIa
U 2Ta”ojsa). ['omonoruyeckuil psa, obmias dopmyna, U30Mepusi, HOMEHKIaTypa U
kinaccuukanua. Pu3nUecKre CBOWCTBA TMPEACIBHBIX OJHOATOMHBIX CITUPTOB.
BonopoaHsie cBsI3M MEXAY MOJIEKYJIaMH CIUPTOB. XMMHYECKUE CBOMCTBA: PEAKLUU
3aMelIeHus, ACTHApaTalii, OKHUCJICHHS, B3aUMOJICMCTBHE C OPraHUYECKUMHU W
HEOPTaHMYECKUMH KucjaoTamu. KauecTBeHHas peakivsi Ha OJHOATOMHBIC CIUPTHI.
JleficTBue STaHONIa W METaHOJa Ha OpraHu3M denoBeka. CrocoObl MOMyYeHUS |
MPUMEHEHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEeHKIaTypa U u3oMepusi. OcoOeHHOCTH (PU3HUECKUX U
XUMHUYECKUX CBOMCTB.

MHoroatoMHbie CHUPTHI — OJTWICHIVIMKOJIb U [NHIEpUH. Du3znyeckue u
XUMHUUYECKUE CBOMCTBA: PEAKIIMU 3aMEILEHHUS], B3aUMOJICUCTBUE C OPraHUYECKUMU U



HEOPTaHUYECKUMH KHUCJIOTaMH, KaUeCTBEHHAs pPeaklMsi Ha MHOTOATOMHBIEC CIIUPTHI.
[IpencraBienre 0 MeXxaHU3Me peakiui HykJIeoDIbHOro 3amenieHus. JeiicTBue Ha
opranu3Mm 4enoBeka. CrocoObl MOTydYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CrpoeHuE MOJEKYJIbl, B3aUMHOE BIUSHUE THUAPOKCOTPYNIBI U
oenzonpHOTO simpa. Dusnueckue cpoiicTBa (eHona. OCOOCHHOCTH XUMHUYECKHX
cBoiicTB (enona. KauecTBeHHble peakuud Ha ¢eHol. TokcHYHOCTH (heHona.
CrniocoObl osrydenust v npuMernenue penosna. Genondopmanbaeruanas cMoma.

KapOoHunbHbIE COCAMHEHUS — QJIbJACTUNIBI U KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHUJILHOW Tpymnbl. ['OMOJIOTMYECKHE PSAAbl albJACTHIOB U KETOHOB, OOIIas
dbopmyrna, uzomepuss ¥ HOMeHkiIarypa. Dusumyeckue CBOWCTBA aNbJETHIOB U
KETOHOB. XMMHUYECKHE CBOMCTBA albACTHIOB U KETOHOB: PEAKIIUU MPUCOCTUHCHHUS.
OxuciieHHe anbJerujioB, KaueCTBEHHbIC peakiuu Ha anbaeruasl. CrnocoObl
MOJyYEHUS U TPUMEHEHUE aJIbJETUI0B U KETOHOB.

OAHOOCHOBHBIE TpeNEeIbHbIE KapOOHOBbIE KHCIOTH. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M30Mepus m HOMeHKaTypa. Du3nyeckue CBOMCTBA
OJIHOOCHOBHBIX TIPEACIbHBIX KapOOHOBBIX KHUCIOT. BojopomHble CBSI3U MEXIY
MOJIEKyJIaMUd KapOOHOBBIX KHCJIOT. XMMHYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA,
peakuusi >TepuPUKaUMK, PpEaAKIUHM C YYaCTHEM YIJIEBOJAOPOJHOIO pajuKana.
OcoOeHHOCTH  CBOWMCTB MypaBbUHOW KHUCIOTHL. [loHSITHE O MPOU3BOIHBIX
KapOOHOBBIX KHCIOT — CJOXHBIX 3(]upax. MHorooOpa3zue KapOOHOBBIX KHCIOT.
OcoOEHHOCTH CBOMCTB HEMPEICIbHBIX M apOMaTUYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUJIPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBurenu BBICIIMX
KapOOHOBBIX KHCJIOT: CTE€APUHOBAas, NaJIbMUTUHOBAs, OJICUHOBAS, JUHO/IE6AS,
JUHONIeH08as KUcIoThl. CriocoOBI MOMYYEHUS U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Cnoxuble >¢upbl. ['omonorumdeckuit psg, odOmas dopmyna, H30MepUs WU
HOMEHKJIaTypa. PU3NYECKME W XHUMHUYECKHUE CBOMCTBA: THAPOJIM3 B KHUCIOW U
HIETIOYHOM cpee.

Kupspi. Ctpoenue, puznyeckrue U XUMUYECKHE CBOMCTBA KUPOB: THAPOJIU3 B
KHUCIION M 1enodyHor cpeae. OCOOEHHOCTH CBOMCTB >KHPOB, COAEPXKAIIMX OCTaTKU
HEMPEIETbHBIX JKUPHBIX KUCIOT. JKUPBI B TPUPO/IE.

MpbLT4 KaK COJIM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mast xapakTepucTuka yrieBojoB. Knaccudukanus yrieBogoB (MOHO-, U- U
nonucaxapuabl). MoHocaxapubl: TUIIOKO3a, (pPyKTO3a, rajakro3a, puodosa,
ne30kcupr6o3a. dusznueckne CBOMCTBA M HaXOXICHHE B Ipupoje. DOTOCHHTES.
XUMHUYECKHE CBOMCTBA TIJIFOKO3bI: PEAKLIHMHU C YYACTUEM CHUPTOBBIX U aJIbJETHUIHOU
rpynn, CHOUPTOBOE W MOJOYHOKHCIOEe Opokenue. IIpuMeHeHHe TIIIOKO3bl, €€
3HAYEHUE B JKU3HEIACATEIIBHOCTH OpraHm3Ma. Jlucaxapuuabl: caxapo3a, MaJIbTO3a U
JaKkTo3a. BoccTraHaBiauBaronMe M HEBOCCTaHABIMBAIOLIME aucaxapuibl. ['maposnus
nucaxapunoB. Haxoxaenue B mpuponae u npuMmenenue. [lomucaxapuasl: Kpaxmard,
INIMKOTeH M 1esunono3a. CTpoeHne MakpOMOJIEKYJ Kpaxmania, TJMKOTeHa W
LEJUTH0103bl. PU3NYECKHe CBOMCTBA KpaxMalla ¥ UEJUTF0I03bl. XUMUYECKHE CBOMCTBA
KpaxMaJjia: THAPOJU3, KAUYECTBEHHAs peakuus C HOJOM. XHMHYECKHE CBOKCTBA



LEJUTIOJIO3bl:  THUAPOJW3, ToydeHue dGupoB  uewoio3bl.  [loHsatue 00
HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN MIETK).

OKCIIEpUMEHTAIbHBIE METOJIbl M3YyYEeHHUSI BEIIECTB W UX MPEBPAICHUMN:
PacTBOPUMOCTh PAa3JIUYHBIX CIUPTOB B BOJIC, B3aUMOJCHCTBUE ITAHOJA C HATPUEM,
OKHCJICHUE 3TUJIOBOIO CIHpPTA B AJbJETHJ]I HA PACKAIEHHOM MEIHOM IPOBOJIOKE,
OKHCJICHHE OJTUJIOBOTO CIHpPTA AUXPOMATOM Kajusg (BO3MOXKHO MCIOJIb30BaHHE
BHUJICOMATEPUAIIOB), KA4yeCTBEHHBIC pEAKIMH Ha albJIeTUAbl (C THUIPOKCHIOM
nuammuHcepeopa(l) u ruapokcunom meau(ll)), peakuus riviepuHa ¢ TUIPOKCUIOM
meau(ll), xuMuueckne CBOWCTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aHUMOJEHCTBUE
pacTBopa TIOKO3bI ¢ rujpokcuioM meau(ll), B3aumosaelicTtBue Kpaxmana ¢ HOJIOM,
pelIeHne dKCIepUMEHTaIbHBIX 3aa4 1o TeMaM «CriupThl U heHobl», «KapboHoBbIe
KUCIOTHI. CII0KHBIE YPUPBIY.

A3oTcoaep:xaliue OpraHnv4ecKue coeJuHeHH .

AMUHBI — OpraHUYecKue NpPOU3BOJHBIE amMmuaka. Knaccudukaiuss aMUHOB:
anupaTUIeCKue U apoMaTHUYECKHE; IEPBUYHBIC, BTOPUYHBIC U TpeTH4YHbIe. CTpoeHHe
MOJIEKYJ, oOmas ¢opmyia, HU30MepHs, HOMEHKIAaTypa U (HU3NYECKHUEe CBOMCTBA.
XHWMHYECKOE  CBOWCTBa  anu(aTHUYEeCKMX  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
AJTKWIMPOBAHKE, B3aMMOJECHCTBUAE TTIEPBUYHBIX AMUHOB C a30TUCTOMN KucioTton. Conu
aJIKMJIAMMOHHUSL.

AHUWIYMH — MpeACTaBUTEIb aMUHOB apoMaTuuyeckoro psjaa. CTpoeHue aHWIMHA.
B3anmHoe BiMsiHHE TpyI aTOMOB B MoJieKyJie aHuiInHa. OCOOCHHOCTH XMMUYECKUX
cBoicTB aHwiMHa. KadecTBeHHbIe peakiuu Ha aHWIMH. CrocoObl TMOJy4YEHUs U
npuMeHeHue anudaruueckux aMuHoB. [lonydeHue aHuIMHa U3 HUTPOOEH30J1A.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTaelbHbIE TPEACTABUTEIN O-
aMMHOKHCJIOT: TJIMIIMH, ajJlJaHuH. PU3nyecKkue CBOMCTBA aMHUHOKHMCIOT. XUMHUUYSCKUE
CBOMCTBAa aMHHOKHCIOT KakK aM(OTEPHBIX OPraHWYCCKHX COCAMHEHUN, pPEaKIIHs
MOJIMKOHJIEHCAINKM, O0Opa3oBaHHWE TMENTUAHON CBsI3U. buojorndeckoe 3HaUYCHUE
aMUHOKHUCJIOT. CHHTE3 U TUAPOJIU3 NIENTH/IOB.

benku kak mnpupoaHbie TMOJUMMEpPHI. llepBuyHas, BTOpUYHAST W TpPETUYHAS
CTPYKTypa O€iIKOB. XHMHYECKHE CBOMCTBA OEJIKOB: THIPOJIM3, JCHATypalus,
KaueCTBEHHbIC PEAKIIMU Ha OCJIKHU.

ODKCHEPUMEHTAJIbHBIE METOAbl H3YYEHHsS BEIIECTB W WX MPEBpAIICHUN:
pacTBOpeHHe O€JKOB B BOjJE, JAcHATypalus OCJIIKOB IMPU HArpeBaHUU, I[BETHHIC
peakiuu Ha  O€JIKHM, peIIeHHEe JSKCIePUMEHTAIBHBIX 3a7a4 [0  TeMaMm
«A3oTcojepkaliue OpraHudecKue COeIMHEHUs» U «Pacmo3HaBaHME OPraHUYECKUX
COCIMHEHUN.

BbicokomoJieKyIsIpHBbIE COCTMHEHMSI.

OCHOBHbBIE TIOHATHUSI XWMHHM BBICOKOMOJICKYJISIPHBIX COEAMHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMNMU, CPEAHSS MOJEKYJspHas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJSPHBIX COCIUHEHUH —
MOJIMMEPU3ALIUS U TIOJIUKOHICHCAIIUSL.



[Tonumepubie  Martepuanbl. [lmactMacchl  (MOJMATUIIEH,  MOJIMIIPONHIICH,
NOJIUBUHWIXJIOPU,  MOJUCTUPOJ,  MOJUMETUIIMETAaKpUiaT,  MOJUKapOOHATHI,
nonudTHIEeHTepedTanar). Yunuzanuus u nepepaboTKa MiIacTHKa.

DOrnacToMepbl: HaTypalbHBIN KaydyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIH,
XJIOPOIIPEHOBBIN, H30MPEHOBBIN) U CUIUKOHBI. Pe3nHa.

BonokHa: HaTypasibHble (XJIOMOK, IIEPCTh, MIENTK), MCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKUE (KApOH U JIABCAH).

[Tommumepsl crienMaibHOTO HazHAaueHUsA (Te(IIOH, KeBiap, JIEKTPONPOBOISIINE
MOJIUMEPHI, OMOpa3araeéMplie MOJIMMEPHI).

OKCIEpUMEHTAIbHBIE METOJIBl HM3Y4YEHUS BEIIECTB W WX IPEBPAILICHUMN:
O3HAKOMJIEHHE C 00pasllaMu MPUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KaydyyKOB, PEIIEHUE OSKCIEPUMEHTANbHBIX 3amad no TeMe «Pacro3HaBaHue
IIJJACTMACC U BOJIOKOHY.

Pacuérnblie 3anaun.

HaxoxneHne MoJeKysnsspHOM  (QOpMyJbl OpraHMYECKOro COEIUHEHUS IO
MacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIMX B €r0 COCTaB, HAXOXKIACHUE MOJICKYJISIPHON
(dhopMyJIbl OPraHUYECKOTO COCAMHEHUS 10 Macce (00BbEMY) MPOIYKTOB CropaHus, Mo
KOJIMYECTBY BellecTBa (Macce, 00bEMY) NPOAYKTOB PpEAKIUU W/WIM HCXOJHBIX
BEILECTB, YCTAHOBJEHUE CTPYKTYPHOH (OPMYJIbI OpPraHMYECKOro BEIIECTBA Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WM CIIOCOOOB IOJIyYEHHUS, OINpPEAETICHUE TO0JIU
BBIX0/1a IPOAYKTA PEAKLUU OT TEOPETHYECKU BO3MOXKHOTIO.

MexnpenMeTHbIE CBSI3H.

Peanuszanuss MeXnpeaMETHBIX CBA3EH IMPU U3YYEHHHM OpraHu4yeckor xumuu B 10
KJIaCcCe OCYIIECTBIIIETCS Yepe3 MCIIOJIb30BAHME KaK OOLIMX €CTECTBEHHO-HAYYHbIX
NOHATUH, TaK W TNOHITHA, NPHUHATBIX B OTIEIBHBIX MPEAMETAX €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO1Me ecTeCTBEHHO-HAy4YHbIE TOHATUS: SIBJICHHE, HAy4dHbId (akT, rumnoresa,
TEOpHsl, 3AaKOH, aHajdu3, CHUHTE3, KiaccuuKalus, HaOIIOJEeHUEe, HU3MEPEHHE,
HKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

duznka: Marepusi, aTroM, DJJIEKTPOH, MNPOTOH, HEUTPOH, MOJEKYJa,
HYHEPreTUYECKU YPOBEHb, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEILIECTBA,
bu3nYecKue BeIMYUHbI, €IMHUIIBI U3MEPEHHUsI, CKOPOCTh, SHEPIHsl, Macca.

buonorusi:  kjerka, OpraHu3M, OHKocucTema, Ouocdepa, MeTabOIH3M,
HACJIEICTBEHHOCTh, aBTOTPO(HBIA W TETepOTpOdHBI THUN NHUTaHUSA, OpOKEHHE,
dboTocuHTE3, IbIXaHUE, OCIKH, YIIIEBOAbI, )KUPHI, HYKJIEHHOBBIE KUCIOTHI, )EPMEHTHI.

['eorpadusi: mose3Hbie UCKOMaeMble, TOIUIMBO.

TexHonorus: NMuIIEBble MPOAYKTbI, OCHOBBI PAlIMOHATIBHOTO MHUTAHMS, MOIOIIKE
CpEeIICTBA, MaT€pUabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KIIACC

OBIIIASA U HEOPTAHNYECKASA XUMUSA
Teoperuyeckne 0CHOBbI XUMMH.



AtoMm. CoctaB aTOMHBIX saep. XuMuueckud sneMeHT. M3orombl. CtpoeHue
AJIIEKTPOHHBIX 000JOYEK aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYECKHE YPOBHHU U
o TypOBHU. ATOMHBIe opOuTaii. Kitaccudukarus XuMIIecKuX 3JIeMeHTOB (S-, p-, d-
, f-anmemenTol). PacnipenienieHre 3JIeKTPOHOB 110 ATOMHBIM OPOHTAISAM. DJIEKTPOHHBIE
KOH(HUTypanuu aTOMOB 3JIEMEHTOB TEPBOTO—4YETBEPTOTO MEPHOOB B OCHOBHOM H
BO30YXIEHHOM COCTOSIHUU, AIEKTPOHHBIE KoH(puUrypanuu MOHOB.
DIEeKTPOOTPULATEIBHOCTbD.

[lepnonnueckuit 3akoH U llepuoandeckas cucrema XuMu4decKkux dmemeHToB J[. 1.
MengeneeBa. CBsA3b INepuoAMYECKOro 3akoHa U Ilepuonmyeckod cHCTEMBI
XUMHUYECKUX  JJIEMEHTOB C  COBPEMEHHOM  TEOpPHUEH  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUUYECKHX JJIEMEHTOB M 00pa3yeMblX UMHU
MPOCTBIX U CJI0XKHBIX BELIECTB I10 IPyNIaM U MepuojaM. 3HAYCHUE NMEPUOTUIECKOTO
3akoHa [[.1. Menpeneena.

XuMH4YECKasi CBA3b. BHAbl XUMHYECKOW CBSI3M: KOBAJIICHTHAs, WOHHAs,
MeTauimyeckas. MexaHu3mbl 00pa30BaHUS KOBAJEHTHOM CBSI3M: OOMEHHBIM U
JIOHOPHO-AKIENTOPHBIN. DHEPTUsl U JJIMHA CBSI3U. [1oNsIpHOCTH, HANPABIEHHOCTh U
HAChIIIaEMOCTh KOBAJICHTHOW CBA3U. KpaTHele cBsa3u. BogopongHas — CBA3b.
MexMOoNeKyIIpHbIE B3AaUMOICHCTBHUS.

BaneHTHOCT, ¥ BaJEHTHBIE BO3MOXHOCTH aTOMOB. CBA3b 3JIEKTPOHHOU
CTPYKTYpPbl MOJIEKYJl C MX F€OMETPUUYECKHUM CTPOEHUEM (HA MPHUMEPE COEAUHEHUM
AJIEMEHTOB BTOPOIO MEPUOJA).

[IpencraBneHne O KOMIUIEKCHBIX COeIUHEHUsSIX. COCTaB KOMIUJIEKCHOIO HOHA:
KOMILIEKCOOOpa3oBaTeb, JIMTAH Ibl. 3HAUCHUE KOMIUIEKCHBIX coeanHeHui. [lonsarue
0 KOOPJIMHALIMOHHOW XUMHUH.

BemecrBa  MOJIEKYJISIPHOTO W HEMOJICKYJISIDHOIO  CTpOE€HHUsl.  THIbl
KPUCTAJUTMUECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BEIIECTB.

[Tonsitue o aucnepcHbIXx cucteMax. MctuHHble pacTtBopbl. IlpencraBienue o
KOJUIOMIHBIX pacTBopax. CriocoObl BeIpaKE€HUsI KOHIICHTPAIIUU PACTBOPOB: MacCoBast
JIOJsl  BEIIeCTBA B  pACTBOpE, MOJSIpHAs KOHLEHTpauus. HacellieHHble
HEHACBIIEHHbIE PACTBOPHI, pACTBOPUMOCTh. KpucTamnoruaparsl.

Knaccudukanyss ¥ HOMEHKJIATypa HEOPraHMYECKUX BEIIeCTB. TpUBHUAIIbHBIC
Ha3BaHUS OTMEJIbHBIX MPEACTABUTEICH HEOPTAHNYECKUX BEILIECTB.

Knaccudukanmsa XvUMHYECKUX peakuuid B HEOPraHUYECKOM W OpraHMyYecKou
XUMHH. 3aKOH COXPAaHEHUSI MAcChl BEIIECTB; 3aKOH COXPAHEHHS W MPEBPAILCHUS
DHEPTUM TPU XUMHUYECKUX peakiusx. TermtoBbie d(DPEKTH XUMUYECKUX PEaAKITHM.
TepMoxumMuyeckue ypaBHEHUS.

CKOpOoCTh XMMHMUYECKOW peakiuu, €€ 3aBUCHUMOCTh OT Pa3JIMYHBIX (PaKTOPOB.
['omoreHHbIE U reTeporeHHble peakuuu. Katanus u kataam3aTopsl.

OOpatumbpie U HeoOpaTUMBIE peakiuu. XUMHYEeCKoe paBHOBecue. KoHcraHTa
XAMHUYECKOTO paBHOBecUs. DakTophl, BIHSIONIME HA IOJOKEHUE XHUMUYECKOIO
paBHOBECHA: TEMIIEPATypa, JABJICHUE W KOHUEHTPALMM BEIIECTB, YYACTBYIOIIHMX B
peakuuu. [punuun Jle -Illarense.



Dnekrponutuyeckas aucconuanusi. CuiibHble U cinalOble 31eKTposiuThl. CTeneHb
nuccounanu. Cpena BOAHBIX PAacTBOPOB: KHUCIIOTHAs, HEUTpalbHas, IIEIOYHAS.
Bonoponusiii mokaszarens (PH) pactBopa. I'mmponu3 coseil. Peakuuu HMOHHOTO
oOMeHa.

OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIC peakinu. CTeneHb oKuciieHus. OKUCIUTeNb
U BOCCTaHOBUTENb. Ilpomecchl OKHCIEHHST W BOCCTAHOBIICHHS. Bakneilmue
OKUCJIMTEIM ¥ BOCCTAHOBUTENIM. METOJ SJIEKTPOHHOro OanaHca. JIEKTPOJIU3
pPacTBOPOB U PacIjiaBOB BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOJIbl M3YyYEHHUS BEIIECTB U UX MPEBPAIICHUMN:
pa3oKEHHEe TMEPOKCHMJAa BOJAOPOJa B NPUCYTCTBUM KaTaau3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEHIETOK, MPOBEICHUE Peakluii MOHHOTO OOMEHa, OIpejelieHue
Cpeabl PacTBOPOB C MOMOIIBKD HWHAMKATOPOB, W3YUYEHUE BIHMSHUSA Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XHWMHUYECKOW peakIMh U TMOJOXKEHUE XHUMHUYECKOIo
paBHOBECHSI.

Heoprannuyeckasi xummusi.

[Tonoxxenne HemetawioB B lleproanyueckoil cUCTEME XMMHYECKHUX 3JIEMEHTOB
J.N. MenpaeneeBa U OCOOCHHOCTH CTPOEHUSI UX aTOMOB. DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTpONHsl HEMETAUIOB (Ha MpUMepe KUciopoaa, cepsl, dhochopa u
yriepoaa).

Bonopon. Ilonmyuenue, ¢usnueckue M XUMHUYECKHE CBONCTBA: PEAKIHMHU C
METaJJIaMA U HEMETaJulaMHi, BOCCTAHOBUTEINIbHBIE CBOMCTBA. ['mapuasl. TornBHBIE
AJIEMEHTHI.

["amorensl. HaxoxneHue B mpupoae, CHocoObl MNOJNy4YeHUs, (U3UUYECKUE U
XAMHUYECKUE CBOMCTBA. | ajloreHOBOAOpOIbl. BaxHeune KUuCIopoACOaepKalue
coeMHEeHUs TayoreHoB. JlabopaTopHble W MPOMBINUIEHHBIE CIIOCOOBI TMOTYYEHUS
rajgoreHoB. [IpumeHenune rajoreHoB U uX COCIMHEHUM.

Kucnopoa, o3on. JlabopaTopHble M NPOMBIIIJIEHHbIE CIOCOOBI MOJYYEHUS
kuciopoaa. dusnyeckrue M XUMHUYECKHME CBOWCTBA M MPUMEHEHUE KHUCJIOopoAa U
030Ha. OKCUIbI U IEPOKCUIBL.

Cepa. Haxoxnenue B mpupo/ie, CriocoObl MOaydeHHs, (GU3NISCKUE U XUMUYSCKUE
cBorictBa. CepoBogopo, cyiabduasl. Oxcun cepoi(1V), okcun cepoi(VI). Cepuucras
U cepHasi KUCIOTHI U UX coyid. OCOOEHHOCTH CBOMCTB CEpHOM KHUCIIOTHL. [IpuMenenue
CEpBI U €€ COCIMHECHUN.

A3zot. Haxoxenue B npupojie, CiocoObl MoaydeHus, (pru3ndeckue u XuMHUIECKre
cBOMcTBa. AMMMaK, HUTpUAbl. OKCUJIBI a30Ta. A30TUCTast U a30THAsI KUCJIOTHl U UX
coid. OCOOEHHOCTH CBOMCTB a30THOM KUCHIOTHL. IIpuMeHeHHe a3zoTra M €ero
COEIMHEHUN. A30THBIE YI0OpEHUS.

®ochop. Haxoxxknmenune B mpupone, CmOcoObl MOMydeHUs, (U3HUYECKHE U
xumudeckue cBouctBa. Dochuast m dochun. Oxcunsl docdopa, dochopHas
kucinota u e€ comu. Ilpumenenue dochopa u ero coegumnenuii. dochopHbie
ynoOpeHus.

VYrnepoa, HaxoXxAeHHE B MpUpojie. AJIOTponHbie Moaudukanuu. Ousndeckue u
XUMUYECKHE CBOMCTBA NPOCTHIX BEMIECTB, OOpa30BaHHBIX yriepoaoM. OKcua



yraepoaa(ll), okcun yrinepona(lV), yroapHast kuciaota u €€ coiau. AKTUBHPOBAHHBIN
yronb, aacopouus. dymiepensl, rpadeH, yriaepoaHbie HaHOTPYOkH. [Ipumenenue
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOIOM, U €r0 COEAMHEHU.

Kpemuuii. Haxoxnenue B mnpupoae, cHocoObl MONy4eHUs, (PUINYECKUE U
xumuyeckue cBorctBa. Oxcupa kpeMHusA(lV), kpeMHueBass KHCIOTA, CHUIIMKATBHI.
[IpuMeHeHue KpeMHUS U ero coeqnHeHni. CTEeKI0, €ro NoJIy4YeHUe, BUIbI CTEKIIA.

[Tonoxxenne MeraimioB B Ileproanyeckoil cucTeME XUMHUYECKHUX BJIEMEHTOB.
OcoOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000J0YeK aToMoB MeTaioB. OOmme
¢usnyeckue cBoiicTBa MeTaioB. IlpuMeHeHne MeTauioB B OBITY M TEXHHKE.
CmuiaBel METAIIIOB.

DNEeKTPOXUMHUYECKUH psil HanpsikeHUu MetauioB. OO1ue cnocoObl MOoTyYeHus
METAJJIOB: THIPOMETAIUTYPIHsl, MUPOMETAILTYPrus, dJieKTpoMeTautyprus. [lonarue o
KOppo3u# MeTaJIoB. CrioCOOBI 3aIIUTHI OT KOPPO3HUHU.

OO6mass xapakrepuctuka MetauioB |A-rpynnel  [lepuonuueckoil  cucCTeMbI
XMUMHUYECKUX 3JIeMeHTOB. HaTpuil u kanuii: nonydenue, Gu3nYecKue U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIECTB U UX COCIUHEHUN.

Oo6mass xapakrepuctuka wMetamwioB |IA-rpynmer Ileproguyeckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB. MarHuii W KaJblUi: TMoJdydyeHue, ¢(U3NYECKUE U
XUMHUYECKHUE CBOWCTBA, NPHUMEHEHHE NPOCTHIX BEUIECTB W HUX COCAMHEHHII.
JXKécTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUI: mosnydyeHue, (pU3MUecKrue M XMUMHUYECKHE CBOWCTBA, NMPUMEHEHHE
IPOCTOrO BEUIECTBA M €ro COeNMHEHHH. AMQOTEepHbIE CBOMCTBA OKCHUAA U
TUAPOKCU]IA ATFOMUHUS, TUAPOKCOKOMILIIEKCHI aITFOMUHUS.

OOmiast ~ xapakTepucTuka  MeTamioB  mobouyHbix  moarpymm  (b-rpymm)
[Ieproanyeckoi CUCTEMBl XUMUYECKUX JIEMEHTOB.

du3nyecKkne M XMMHYECKHE CBONCTBA XpoMa M €ro coeauHeHuid. OKCUIbl U
ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). Xpomarel u AuxpomaTbl, HX
OKHUCJIUTENbHbIE CBOMCTBA. [losyueHre u npuMeHeHne Xxpoma.

du3nyecKre U XMMUYECKUE CBOMCTBA MapraHiia U €ero coeAuHeHui. Baxuenmue
coequnenus mapranna(ll), wmapranna(lV), wapranna(VIl) u  wmapraama(VIN).
[lepmaHraHat Kanusi, €ero OKUCJIUTENbHBIE CBOMCTBA.

duznyeckue W XMUMHYECKUE CBOICTBA JKejie3a U €ro coeauHeHuil. OKCHpbI,
rugpokcuabl 1 conu xenesa(ll) u xxenesa(lll). I[Tonmydenue u npuMEHEHHE XKele3a U
€ro CIUIaBOB.

du3nyecKkue U XMMHYECKUE CBOWCTBA MeAU U €€ coeauHeHuu. llomydeHue u
IpUMEHEHUE MEAUN U €€ COCTMHEHUIA.

[{uHk: nonyueHue, GU3NYECKUe U XUMUYECKUE CBOMCTBA. AM(DOTEpHbIE CBOMCTBA
OKCHJAa M THIPOKCHIA LMHKA, TUAPOKCOKOMIUIEKCHI LMHKA. lIpuMeHeHue HuHKa U
€ro COCUHEHUM.

OKCIEpUMEHTAIBHBIE METObI U3YUEHUS BEIIECTB U UX NMPEBPALLCHUN: N3yYEHUE
o0pa3lioB HEMETaJUIOB, ropeHue cepul, ¢ocdopa, xeine3a, MarHus B KUCIOPOJE,
U3yYEHHE KOJUIEKUMH «MeTaiuibl W CIUIaBbl», B3aUMOJCHCTBUE IIEJIOYHBIX U
HICJIOYHO3EMENBHBIX ~ METAUIOB € BOAOW  (BO3MOXHO  HCIIOJb30BAHUE



BUJIEOMATEPHUATIOB), B3aUMOJECHCTBHE LIMHKA M JKeJie3a C PacTBOpPAaMHU KHUCIOT U
1IEJI04YEeH, KAaUECTBEHHBIE PEAKIIMA Ha HEOPTaHUYECKUE aHUOHBI, KATUOH BOAOPOAA U
KaTUOHBl METAJUIOB, B3aUMOJICVCTBHE THUAPOKCHIOB AaJIIOMUHHS MW LHAHKA C
pacTBOpaMH KHUCJIOT W LIEJTOYEH, PEHICHHE SKCIEPUMEHTAIbHBIX 33Ja4 MO TeMaMm
«Tanorensr», «Cepa m e€ coenuHEHU», «A30T U (hochop W UX COCAMHCHHS,
«MeTasibl TIaBHBIX TOATPYII», «MeTaibl TOOOYHBIX MOATPYIIID.

XuMHA U KU3Hb.

Ponp xuMuu B oOecriedeHHH yCTOMUMBOTO pa3BUTUA 4denoBeuecTBa. [loHsTHE O
HAay4YHBIX METOJIaX IO3HAaHHS W METOJIOJOTHM HAy4YHOTrO HccieaoBaHus. HayuyHble
NPUHIUIBL OPTaHU3AIMU XUMHUYECKOTO TPOM3BOACTBA. [IpoMbllieHHbIE CHIOCOOBI
MOJIYYCHHUS] BaXKHEMIIUX BelIecTB (HA MpUMEpE MPOU3BOJICTBA aMMHUaKa, CEPHOU
KHUCIIOThI, MeTaHoua). [IpoMbIluIeHHbIE CIOCOOBI MOJIYYeHHUS] METAJJIOB M CIIABOB.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOILIEH CpPeabl U €ro nocieAcTBus. Poib xumun B
o0ecrnieueHUr YHEPTETUIECKON OE30MTaCHOCTH.

XuMHsi U 300pOBbE  yenoBeKka. JlekapcrtBeHHble  cpenactBa.  IlpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX MIpenapaToB. Poyib XUMUHN B pa3BUTUN MEIULIMHBI.

XuMusl THIIW: OCHOBHBIE KOMIIOHEHTHI, MHUIIEBbIE J00aBku. Poiib Xumuu B
oOecIieueHUH ITUIIEBOI OE€30IIaCHOCTH.

Kocmernueckne wu mnapdromepHble cpenctsa. bbeitoBas xumus. Ilpasuiia
0e30mMacHOro UCIOIL30BaHUS MPENapaToB OBITOBOM XMMUHU B TOBCEHEBHOM KU3HU.

XuMHsI B CTPOUTEIHCTBE: BaKHEUINIME CTPOUTENIbHbIE MaTepHasbl (IIEMEHT,
OeTOH).

XuMus B CEIbCKOM X03sicTBe. OpraHndeckre 1 MUHEpalbHbIE YI00pEHHS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepuaibl, KpPacKu, CTEKJIO, KepaMHKa.
Marepuansl 11 21eKTpOHUKHA. HaHOTeXHOIO0TH Y.

PacuérHble 3anaumn.

Pacuétpl: Maccel BeliecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJIUYECTBY
BEILECTBA, MACCe UM 00BEMY OJTHOTO U3 YYACTBYIOIIHUX B PEAKIIMH BEIIECTB, MACCHI
(00BéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJTHO U3 BEIIESCTB UMEET
pUMECH, Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIUHU, €CIIU OJTHO U3
BELIECTB JIAHO B BUJE PACTBOPA C ONPEAEIEHHOM MACCOBOM JOJIEU PACTBOPEHHOIO
BEILIECTBA, MACCOBOW JTOJIM M MOJISIPHOW KOHUEHTPALMU BELIECTBA B PAaCTBOPE, JOJIH
BBIXOJIa MTPOAYKTA PEAKIIMU OT TEOPETUUECKH BO3MOKHOTO.

MexnpeaMeTHbIe CBA3H.

Peanuzamusi MeXnpeaMEeTHBIX CBSI3€H MPU M3yYEeHUM OOIIEH W HEOPTaHUYECKOU
xuMuM B 11 Kacce ocylIecTBISIETCS YEpe3 UCIIOIb30BaHNUE KaK OOIIHNX €CTECTBEHHO-
HAay4YHBIX TMOHATHM, TaK W TIOHATUM, TPUHATBIX B OTIEIBHBIX MpeaMeTax
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHATHSA: SIBIICHHE, HAy4YHBINM (akT, Tumoresa,
TeOopusi, 3aKOH, aHAJIN3, CHHTE3, KiaccUUKaIus, MEPUOJUIHOCTb, HAOJIOJEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOJENb, MOJICIIMPOBAHHUE.

@uznka: Marepus, MUKPOMHUpP, MAaKpOMHp, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH,
VOH, W30TOIbI, PAJIMOAKTUBHOCTh, MOJIEKYJa, YJHEPIr€TUUECKUN YPOBEHb, BEIIECTBO,



TEJNO, O0BEM, arperaTHoe COCTOSHHE BEINECTBA, HJCAIbHBIA Tra3, (u3nuecKue
BEJIMYMHBI, SJIMHULII U3MEPEHHUsI, CKOPOCTh, SHEPTHsI, Macca.

buonorus: knetka, opraHm3M, sKocuctema, owochepa, MeTaboIM3M, MAaKpO- H
MHUKPO3JIEMEHTBI, OCJIKH, KHPbI, YIJICBOJIBI, HYKICHHOBBIC KHCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U TIOTOK SHEPTHH B SKOCUCTEMaX.

['eorpadus: MHUHEpadbl, TOPHBIC MOPOMBI, IOJIE3HBIC HCKOIMAEMbIC, TOIUIUBO,
peCypChI.

TexHOJNIOTHS: XWMHYECKas MPOMBIIUICHHOCTh, METALTYPIHs, CTPOUTEIbHBIC
MaTepHajbl, CEIbCKOXO3IWCTBEHHOEC ITPOU3BOJCTBO, IHINEBAs MPOMBIIUICHHOCTD,
(apMareBTHUECKasT MTPOMBIIUICHHOCTh, MPOMU3BOJICTBO KOCMETHYECKUX MPEIapaTos,
IPOMU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTE€pPHaJIOB, 3JICKTPOHHAS MPOMBIILICHHOCTb,
HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJbTATBI OCBOEHUSA IIPOI'PAMMBI 110
PU3UKE HA YPOBHE YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIET'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTCTBUM ¢ CHUCTEMHO-AEATEIbHOCTHBIM TOJIXOJAOM B CTPYKTYype
JUYHOCTHBIX PE3YyJIbTAaTOB OCBOCHMS MpeameTa «XUMHUS» Ha YpPOBHE CPEIHETO
oOmmiero  oOpa3oBaHUS  BBIJCJIICHBI  CIEIYIONIME  COCTABIIAIONIME: OCO3HAHUE
OoOyJaromMUMHUC POCCHUHCKOM  TIpaXTaHCKOW  HISHTUYHOCTH, TOTOBHOCTh K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOOIPECICHUI0; HAJTUYUe MOTHUBALUU K
OOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTH OOYy4YaloOIMXCA PYKOBOACTBOBATHCS
NPUHATBIMA B OOINECTBE TPaBMJIAMH W HOPMaMH  TIOBEACHHS; HAJIHUYNC
MPaBOCO3HAHUS, DKOJOTUUECKOU KYJIbTYPHI; CIIOCOOHOCTh CTaBUTH 1€ U CTPOUTH
YKU3HCHHBIC TITaHBbI.

JInyHOCTHBIE  pe3yJbTaThl  OCBOCHHUSI  TIpeAMeTa  «XHUMHS»  OTPaXaroT
c(hOpPMUPOBAHHOCTh OMbBITA TIO3HABATEIBHOW M TPAKTUUECKON JEATECIIbHOCTH
OOy4YaroIIMXCcs B MPOIECCE peaTu3aiiyi 00pa3oBaTEIbHON e TETHHOCTH.

JInuHOCTHBIE  pe3yJibTaThl  OCBOCHHS  mpeaMera  «XUMHUS»  OTPaKaIOT
c(OPMHPOBAHHOCTh ONBITA TO3HABATEIHPHOM ¥ TPAKTUYECKON JCATEIHHOCTU
oOyyJarommxcsi B MPOLIECCe peanu3alid 00pa3oBaTeNIbHOU JEATEIBHOCTH, B TOM
YuCyie B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMS

OCO3HAHHS OO0YYaIONMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIpaB U OO0S3aHHOCTEH,
YBaKCHUS K 3aKOHY U MTPABOIOPSIKY;

NPEACTaBICHUS] O COUMAIBHBIX HOPMaX M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW NEATETLHOCTH TPU CO3JIaHUU YIEOHBIX
MIPOCKTOB, PEIIEHUN y4eOHBIX M TO3HABATEIBHBIX 33/1a4, BBHITIOJHCHUH XUMHYECKUX
HKCIIEPUMEHTOB;



CIIOCOOHOCTH TMOHUMAaTh M MPUHUMATh MOTHBBI, HaMEpPEHHs, JIOTUKY U
apryMEHTBI JPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU AESTENbHOCTH;

2) NIaTPUOTHYECKOT0 BOCIIUTAHMS:

LHEHHOCTHOTO OTHOLIEHUS K HWCTOPUYECKOMY M HAay4HOMY HACIEIUIO
OTE€UYECTBECHHOMN XUMUM;

YBaXEHUSI K TMpoOIlecCy TBOpUECTBA B OO0JaCTH TEOPUM M TMPAKTHUECKOTO
MPUIOKEHUSI XHMHUHU, OCO3HAaHHS TOrO, YTO [JAaHHbIE HAyKH €CThb pe3yJIbTaT
JUIMTEIbHBIX ~ HAOJMIOACHUM,  KPOMOTJIMBBIX  AKCIEPUMEHTAIBHBIX  IMOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

MHTEpEca U MO3HABATEIbHBIX MOTHBOB B IOJIYYEHUU W TOCIEAYIOLIEM AHAIN3E
uH(GOpMAIUU O MEePEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUMU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OLICHMBATh CUTYallUM, CBSI3AHHBIE C XUMHUYECKUMU SIBJICHUSIMU, U
MPUHAMATh OCO3HAHHBIE PELICHUS, OPHEHTUPYSICh HA MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OIICHUBAaTh CBOE TOBEJEHHWE W TOCTYNKH CBOMX TOBApUILEH C
MO3UIIMI HPABCTBEHHBIX M TMPABOBBIX HOPM U C YYETOM OCO3HAHUS TMOCIEIACTBUM
MOCTYTKOB;

4) popMupoBaHus KyJIbTYPbI 310POBbSI:

NOHMMaHHs LEHHOCTEH 370poBOro u  0Oe30macHoro obpasa  JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (pH3MYECKOMYy U
MICUXUYECKOMY 3/10POBBIO;

coOIo/ieHus mpaBuyl Oe30macHOro oOpamieHus ¢ BEHIeCTBaMU B OBITY,
IIOBCEHEBHOM XKHU3HU, B TPYIOBOU JEATEIBHOCTH;

MOHUMAaHUS [IEHHOCTH MPaBUJI UHIUBUIYAIBHOTO M KOJUIEKTUBHOTO 0€3011acCHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINUX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TIOCJICICTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

5) Tpy10BOT0 BOCIIMTAHMSI:

KOMMYHUKAaTUBHOMN KOMIETEHTHOCTH B y4eOHO-UCCIIeI0BATENbCKON
JEATEeIIbBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATCIbHOCTH,

YCTAHOBKM Ha aKTUBHOE y4YacTHE B PEIICHUU MPAKTUYECKUX 3aJlady COLMATIbHOU
HaIPaBJICHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

WHTEpeca K MPAKTHUYECKOMY H3Y4YeHHI0 MpodeccHil pa3iuyHOTO POjia, B TOM
YuCJIe Ha OCHOBE MMPUMEHEHUS TTPEAMETHBIX 3HAHUU 110 XUMHUH;

YBaKEHHUS K TPYAY, JIOJSAM TpyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHANBUIYATLHON TPAeKTOPUN 00pa3OBaHMs,
Oynymenr mpodeccun M peanusanui COOCTBEHHBIX >KU3HEHHBIX TUIAHOB C YYETOM
JUYHOCTHBIX HWHTEPECOB, CIIOCOOHOCTEN K XWMHH, WHTEPECOB U TOTPEOHOCTEM
0OIIIECTBA;

6) 3K0JI0rNYecKOro BOCIIUTAHUS



HKOJIOTUYECKH LEJeCOO0pPa3HOT0 OTHOUIEHUST K NPHUPOJAE KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HHU HA 3€MIIE;

MOHUMAHUS TJI00aTBFHOTO XapakTepa dSKOJOTHYECKHX TMpoOJIeM, BIUSHUSA
HDKOHOMMYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATILHON CPEbI;

OCO3HaHUSI HEOOXOAMMOCTH HWCIOJIB30BaHUS JTIOCTUKEHUM XUMHUH JJisl PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

AKTUBHOTO HEIPUATHUS JCUCTBUI, MPUHOCAIINUX BPEN OKPYKAIOUIEH IPUPOTHON
cpene, YMEHHUS MPOTHO3UPOBATh HEONArOMPUSITHBIE IKOJIOTUYECKUE TMOCIEACTBUS
IPEANPUHUMAEMBIX IEUCTBUM U NIPENOTBPAIIATh UX;

HaJW4yusl Pa3BUTOrO 3KOJOTUYECKOTO MBIIIJIEHUS, 3KOJIOTUYECKOW KYJIbTYPBHI,
OMbITA JEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMU B MO3HABaTEIbHOM, KOMMYHUKATUBHON U COIIMAJIBLHOW MPAKTUKE, CIOCOOHOCTU
Y YMEHUSI aKTUBHO MPOTUBOCTOSTH UACOJIOTUU XeMohoOuu;

7) UEHHOCTH HAYYHOI'0 MO3HAHMSL:

MHUPOBO33pPEHNUSA, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHOMN MIPAKTUKH;

MOHUMAaHUS CTICU(UKN XUMHUH KaK HayKH, OCO3HaHUS €€ poJIu B JOPMUPOBAHUU
PAlMOHAIIBHOTO HAYYHOT'O MBIIUICHHS, CO3JAAHMM LEIOCTHOTO MPEACTaBICHUS 00
OKpY’KaIoIIeM MUpE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B TO3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHu IpoOJIieM COXpaHEHHS IPUPOTHOTO PAaBHOBECHS;

yOEXIEHHOCTH B 0COOO0M 3HAYMMOCTH XUMUU JIJIsl COBPEMEHHOM ITUBWIN3AINU: B
e€ TYMAHUCTUYECKOW HANpaBJIECHHOCTH W BAXKHOM POJIM B CO3JJaHUM HOBOM Oasbl
MaTepUaIbHON KYJIbTYPbl, B PEIICHUH TJI00JbHBIX MPOOJIEM YCTOMYHUBOTO Pa3BUTHUS
YEeJI0BEUECTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM H  SKOJOTHYECKOU
0e30macHOCTH, B Pa3BUTUHM MEAUIMHBI, 0OCCIICYCHUHN YCIIOBUN YCIIEITHOTO TPyJa U
HKOJIOTHYECKH KOM(OPTHOM KU3HH KAXKIOTO WIeHA 00IIeCTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: TOHUMAaHUS CYIIIHOCTH METOJIOB MO3HAHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJIy4aeMble
3HAHMS JIJIS aHAJIM3a U OOBSICHEHUS SIBJICHHM OKPY’KAIOIIETO MHUPA U MPOUCXOSIITNX
B HEM M3MEHEHHM, YMEHUS JIeJlaTh 0OOCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAyUYHBIX
(haKTOB U UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOJTYYEHUsI TOCTOBEPHBIX BHIBOOB,;

CIIOCOOHOCTH CaMOCTOSITEILHO UCTOJb30BaTh XUMUUECKUE 3HAHUS ISl PEIICHUS
po0JieM B peasIbHBIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K MO3HAHMIO, UCCIE0BATEIbCKOMN eI TEIbHOCTH;

TOTOBHOCTH M  CIIOCOOHOCTM K  HENpPEphIBHOMY  OOpa3oBaHUIO U
caMOOOpa30BaHUIO, K AKTUBHOMY TIOJIYYEHHUIO HOBBIX 3HAaHUM IO XUMHUU B
COOTBETCTBHH C )KM3HCHHBIMH OTPEOHOCTAMU;

WHTEpeca K OCOOEHHOCTSIM TpyAa B pa3luuHbIX chepax mpodeccrnoHaTbHON
JEATEIIbHOCTH.

METAINIPEJMETHBIE PE3YJIBTATBI



MeranpenMeTHbIe PE3yJbTATBl OCBOCHHUS IIPOrpamMMBbl 10 XMMHUM Ha YpPOBHE
CpeaHero o01ero 00pa3oBaHuUs BKIOYAKOT:

3HA4YMMBIE TUTS dbopmMupoBaHus MHPOBO33PEHNUS o0yyaromumxcs
MEXIUCHUIUTMHAPHBIE (MEXIIpeIMETHBIE) OOIICHAay4YHbIE MOHSITHS, OTpa)karoIue
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa H CHEHUPHUKY METOJOB TMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DHEPIUs, SBICHHE,
IPOLIECC, CUCTEMA, HAy4YHbIM (DaKT, MPUHLINI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIeI0BaHNE, HAOII0IeHUE, U3MEPEHNE, SKCIIEPUMEHT U APYTHE);

YHUBEpCalIbHble y4eOHbIE JAeWCTBUS (MO3HABaTEIbHbIE, KOMMYHHUKATHUBHBIE,
peryisaTUBHbBIE), oOecreunBarome GopMUpoBaHuEe (PYHKIIMOHATBHON I'PaMOTHOCTH
Y COLMAIbHON KOMIETEHIIMH 00y4YaroIuXCsl;

CIOCOOHOCTh OOYYaIOLIUXCS MCIOJb30BaTh OCBOCHHBIE MEXIMCLUUILIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHMS WU  yHUBEpPCAIbHbIE  ydyeOHblE  JEHCTBHUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeranpenMeTHble  pe3ysbTaTbl  OTPAXKAIOT  OBJIAJICHUE  YHUBEPCAJIbHBIMU
y4eOHBIMU MTO3HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JIEHCTBUSMU.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

1) 6a30Bble JJOruvYecKmne JaeMcTBUSI:

CaMOCTOSITeTILHO (POPMYITMPOBATh U aKTyaIU3UPOBATh IIPoOIEeMy, pacCMaTpUBaTh
€€ BCECTOPOHHE;

OMpEeNeNaTh I1EeIu JeATeIbHOCTH, 3ajJaBas IMapaMeTpbl U KPUTEPUU HUX
JIOCTUXKEHHSI, COOTHOCUTD PE3YyJIbTaThl AEATEILHOCTH C MOCTABJICHHBIMU LICJISIMU;

HCIMOJIb30BaTh MPU OCBOCHUU 3HAHUW TIPUEMBI JIOTMUYECKOTO MBIILICHUS:
BBIJICTISITh XapaKTEpHbIE NPU3HAKW TOHSITUH U YCTaHABIWBATH WX B3aHMOCBS3b,
UCIIOJIB30BaTh COOTBETCTBYIONIME TOHATHUS JJIsI OOBSICHEHHUS OTIEIbHBIX (DAKTOB U
SIBIICHUI;

BBIOMpATh OCHOBAHMS M KPUTEPUM JJIs KIAaCCU(DHUKAIMKM BEIIECTB M XMMHUYCCKHUX
pEeaKUunii;

YCTaHABJIIMBAaTh  MPUUYUHHO-CICICTBEHHBIE  CBSI3M  MEXIY  U3YyYaeMbIMU
SIBJICHUSIMU,

CTPOUTH JJOTUUECKUE PACCYX IAEHUS (MHAYKTUBHbBIC, I€IYKTUBHbIC, 10 aHAJIOTHUH),
BBISIBJIATH 3aKOHOMEPHOCTH M TPOTUBOPEYMS B pacCMaTpHMBAEMbIX SIBJICHUSX,
(GhOpMyIMPOBATH BHIBOJIBI M 3aKITIOUCHUS;

MPUMEHSIThL B TPOLIECCE IO3HAHUS HCMOJb3yeMble B XUMHH CHMBOJIMYECKHUE
(3HaKOBBIE) MOJENIH, MPEOOPa30BLIBATH MOJICIbHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CUMBOJ) 2JIEMEHTA, XUMUYecKas (opMyIia, ypaBHEHUE XUMHUUECKON PEaKINu —
IpU PEIICHUH YYEOHBIX I[MO3HABATEIbHBIX W TPAKTUYECKUX 3a/Jad, MPUMEHATH
Ha3BaHHBIC MOJICIbHbIC TPEJCTABIICHUS /JISI BBISBICHUS XapaKTEPHBIX MPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIaJIETh OCHOBAaMH METOJIOB HAy4YHOTO IIO3HAHUSA BEIIECTB U XHUMHYECKUX
peaxkuuu;



dbopMyaMpoBaTh LENH U 33/1a4d UCCIIEIOBaHUS, UCIONIb30BaTh MMOCTABICHHBIE U
CaMOCTOATENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS
U OCHOBBI i (OPMHUPOBAHUS THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTU
BBICKA3bIBAEMBIX CYXJICHUN;

BJIAJETh HABBIKAMH  CAaMOCTOSTEJIbHOIO  IUIAHUPOBAaHUS U NPOBEICHUS
YUYEHHUYECKUX HKCIIEPUMEHTOB, COBEPIICHCTBOBAaTh YMEHHUS HAOJIONATh 3a XOIOM
mpoliecca, CaMOCTOSITENBHO TPOTHO3UPOBATH €ro  pe3yibTaT, (OpPMYIUPOBATH
000OIIeHNsS] U BBIBOJBI OTHOCHUTEIHHO JAOCTOBEPHOCTH PE3yJIbTAaTOB HMCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh  OMBIT  YYEHUYECKOM  HCCIeAOBATeNIbCKOM W IPOEKTHOMU
NESATEIbHOCTH, IPOSIBISITH CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEILHOMY MTOUCKY
METO/IOB pEUICHUS MPaKTUYECKUX 3ajlay, NPUMEHEHHUIO pPa3Iu4yHbIX METOJ/IOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHGPOPMAIMK (HAYUYHO-TIOMYJIsIpHAs
JUTepaTypa XUMUYECKOTO CO/Iep KaHMsI, CIIpaBOYHbIE TOcoOUs, pecypchl HTepHeTa),
aHANM3UPOBaTh HMH(POPMALIMIO pA3JIMYHBIX BHUJIOB M (QOpM NperCTaBIICHUS,
KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCTH;

(GopMyIMpOBaTh 3ampOChl U NPUMEHSATh Pa3jIMYHbIE METOAbl IMPU TOUCKE U
orbope uHpopManuU, HEOOXOAMMOM JJii  BBINOJHEHUS Y4YeOHBIX  3ajau
OIPEAECIIEHHOTO TUIIA;

npuoOpeTaTh  ONBIT  UCHOJIb30BaHUS  MH(DOPMAIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUNA U Pa3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENLHO BBHIOMPATHh ONTUMANIbHYIO (OpMy TIpEeACTaBICHUS WHMOpMAIuu
(cxemsl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KaueCTBE CpeACTBa MpH padoTe ¢ XUMHUYECKOU
uH(popManuen: NPUMEHSITh MEXIpeaMeTHble ((U3MYEeCKue M MaTeMaTHYECKHE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCITI0JIB30BaTh 3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISAHOCTH.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIC Y4eOHbIE JeHCTBUS:

3aJ1aBaTh BOMPOCHI MO CYIIECTBY 00CYK/1aeMOW TEMbI B XOJI€ TUAJIOoTa U/Uin
JIMCKYCCHUH, BBICKA3bIBATh UJICH, (OPMYIHUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIILHO
BBITNIOJTHEHUS MPEJIOKECHHOMN 3a1a4H;

BBICTYNaTh C MPE3CHTAUHUEN pe3yJbTAaTOB MO3HABATEIIBHOM JIESTEIBHOCTH,
IOJIYYEHHBIX CaMOCTOATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIIOJHEHUU
XUMHUUYECKOTO JKCIIEPUMEHTA, MPAKTUYECKOM padOThl MO MCCIICIOBAHUIO CBOWUCTB
M3y4aeMbIX BEIIECTB, peaau3aiuu y4eOHOro mpoekTa, u opMyJIUpOBaTh BHIBOJIBI 110
pe3yabTaTaM IPOBEAEHHBIX MCCIENOBAHUN NMYTEM COTJIACOBAHHUS IO3ULMN B XOJIE
oOCYXJIeHHsI 1 0OMEHa MHEHUSIMU.

PerynsiTuBHbBIC YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:



CaMOCTOATEJIBHO IUIAHUPOBATh U OCYIIECTBIIATh CBOK) IIO3HABATEIILHYIO
JEeATEIbHOCTD, ONIpenesisa €€ eI U 3aa41, KOHTPOJUPOBATh U IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATH MPEIaraeMblii aIrTOpUTM ACUCTBUN TIPH
BBIMIOJTHEHUH YUYE€OHBIX M HCCIIEI0BATENbCKUX 33/1a4, BEIOUpaTh Hanbosee
3¢ ()EeKTUBHBIN CIOCOO MX PELICHHS C YUETOM MOIYUEHUSI HOBBIX 3HAHHUN O
BEILECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYLIECTBIISITh CAMOKOHTPOJIb IEATEIIBHOCTH HA OCHOBE CaMOaHaIN3a 1
CaMOOLICHKH.
ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pE3yNbTaThl OCBOEHUS MPOrpaMMbl MO XMMHHU Ha YIIIyOJIEHHOM
YpPOBHE Ha YpOBHE CpeAHero olIiero oOpa3oBaHUs BKIIOYAIOT crieliupUUecKue s
y4eOHOro mpenMera «XuMus» HayyHble 3HaHHUS, YMEHHS U CIOCOOBI JEHCTBUM MO
OCBOEHUIO, MHTEPIIPETAIMU U NMPEoOpPa30OBaHMUIO 3HAHUM, BUABI JCSATEIBHOCTH I10
IOJlyYEHUIO HOBOIO 3HAHUS M NPUMEHEHUIO 3HAHUH B pa3iMYHBIX Y4YeOHBIX
CUTYallUsIX, a TAKKE B PEAIbHBIX KU3HEHHBIX CUTYyallUsX, CBA3AHHBIX C XUMHEH. B
porpamMme Mo XMMHUHU MPEAMETHBIE PE3YJIBTATHI IPEICTABIICHBI 10 F0JIaM U3yUYEHUS.

10 KUIIACC

[IpenmeTHbIE pe3yJIbTaThl OCBOCHUS Kypca «OpraHndecKkast XUuMUsh OTPAKAIOT:

c(hOpMUPOBAHHOCThH MPEJCTABICHUI: O MECTE U 3HAYECHUU OPTaHUYECKON XUMUU
B CHCTEME €CTECTBEHHBIX HayK M €€ pOoJId B OOCCIEYEHUH YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA B PEIICHUU TPOOJIEM SKOJOTUYECKOM, SHEPreTUUEeCKOW U IMHINEBOU
0€30MacHOCTH, B Pa3BUTUM MEJIULHUHBI, CO3JaHUU HOBBIX MAaTEPHATOB, HOBBIX
MCTOYHUKOB SHEPruu, B OOECIEUEHUM PAIMOHAJIBLHOTO MPHUPOJONOJIH30BAHUS, B
dbopMHpOBaHUM MHUPOBO33PEHUS U OOIIEH KyJIbTypbl 4eEJIOBEKa, a Takke
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBbIO M IIPUPOIHOM CPEJIE;

BJIAZICHUE CHUCTEMOU XUMHUYECKUX 3HaHUH, KOTOpas BKJIFOYAET:
OCHOBOIIOJIAraloIIMe MOHITUA — XUMUYECKUN 3JIEMEHT, aTOM, SIIPO M JJIEKTPOHHAs
oboylouka aroma, s-, P-, d-aTOMHBIC OpOWMTAIM, OCHOBHOE MW BO30YKIEHHOE
COCTOSIHUS ~aTOMa, TUOpHAM3aIUs aTOMHBIX OpOWTaliel, WOH, MOJICKYJa,
BAJICHTHOCTb, 3JIEKTPOOTPHUIATEIIBHOCTh, CTEIEHb OKHUCIICHUS, XUMHYECKAsl CBS3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIA OOBEM, YIIepOJHBIN CKeneT, (PyHKIIMOHATbHAS
IpyIna, pajaukaig, CTPYKTypHbie (GopMysbl  (pa3BEPHYThIE, COKpaIIEHHBIE,
CKEJICTHBIC), H30MEpUsl CTPYKTYpHasi M MPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTUYECKAsI), U30MEPBI, TOMOJIOTUUECKUH PsAJl, TOMOJIOTH, YTIE€BOIOPO/IbI, KUCIOPO/-
Y a30TCOJECPKAIINE OPTAHUYECKUE COCAUHEHUSI, MOHOMEp, MOJUMEDP, CTPYKTYPHOE
3BE€HO, BRICOKOMOJICKYJISIPHBIE COSIMHEHMUSI; TEOPUH, 3aKOHBI (MIEPUOTUUECKUIN 3aKOH
. . MenneneeBa, Teopust CTpOCHHUSI opranudeckux BemiectB A. M. bytieposa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U NPEBPALLCHUS SHEPTUU TTPU
XUMHUUYECKUX  PEaKlMsiX), 3aKOHOMEPHOCTHU, CHUMBOJMYECKUM SI3bIK  XHMUH,
MHPOBO33PEHYECKUE 3HAHUA, JIEKAIIMEe B OCHOBE MOHUMAHUS NPUYMHHOCTU U



CUCTEMHOCTH XMMHWYECKHUX SIBJICHUW; MPEACTABICHUS O MEXaHU3MaX XUMHUYECKHUX
peaKuui, TEpMOJNHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTAX MX MPOTEKaHWS,
O B3aMMHOM BJIUSHUM aTOMOB M TPyNIl arTOMOB B MOJIEKYJax (MHIYKTUBHBIA U
Me3oMepHbI 3 dexTsi, opuentantel | u Il poma); dakTomornueckune CBEIEHUS O
CBOMCTBax, COCTaBe, IOJYyYEHHH U OE€30MMACHOM HCIOJIb30BAHUU BaXKHEHIINX
OpraHUYECKUX BEUIECTB B OBITY U MPAKTHUECKOUW AESITEIIbHOCTH YEJIOBEKa, OOLIUX
HAy4YHBIX MPUHIUNAX XHUMHYECKOTO MPOM3BOJCTBA (HAa MpUMEpE MPOU3BOJICTBA
MeTaHoJIa, TIepepadoTKu HeDTH);

c(OPMUPOBAHHOCTh yMEHMIA: BBISABIATH XapaKTepHbIC TNPU3HAKH TOHITHIA,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSTHS IpHU
OMMCAHUU COCTaBa, CTPOEHHUS U CBOMCTB OPTaHUYECKUX COEIUHEHHIA;

c(hOpMHUPOBAHHOCTH YMEHHUIA:

UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIMKY JJISI COCTABJICHHS MOJIEKYJSIPHBIX W
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJ OPraHMYECKHX
BEILECTB;

COCTABJIITh YPAaBHEHUS XUMHUYECKHUX PEAKUMUHA M PACKPBIBATH MX CYLIHOCTb:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuii MOCPEICTBOM COCTAaBJICHHUS
AJIIEKTPOHHOTO OajaHca »dTHUX peaklMil, peakuuid HMOHHOTO OOMEHa MyTEéM
COCTABJICHHSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHU;

M3rOTaBIMBATh MOJEIM MOJIEKYJ OPTaHMYECKUX BELIECTB JUISI WUIFOCTPALMA UX
XUMHUYECKOTO ¥ POCTPAHCTBEHHOT'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH: YCTaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX
OpraHMYEeCKUX BEIIECTB MO MX COCTaBy M CTPOCHUIO K OMNPEAeIEHHOMY
KJacCy/Tpynmne COE€IUHEHWM, JaBaTh KM Ha3BaHUS IO CHCTEMaTHYEeCKOU
HomeHknarype (IUPAC) u npuBoauTh TpUBHAIbHBIE HA3BaHUA ISl OTHENIbHBIX
IIPEICTABUTENICEH OpPraHUYECKUX BEIIECTB (3THUJIECH, allETUJIEH, TOJIYOJI, TJIMLEPHH,
ATUJICHTJIMKOIb, (eHon, dopManbaerua, ameTadblerua, aleToH, MypaBbUHAS
KHCJIOTa, YKCYCHasi KHUCJIOTa, CT€apUHOBAs, OJEUMHOBAs, MAJIbMUTHHOBAs KHUCIOTHI,
[JIMIUH, aJlaHWH, MajbTo3a, (PYKTO3a, aHWIMH, IWBUHUJ, W30IPEH, XJIOPOIPEH,
CTUPOJI U IPYTHUE);

cOpPMHPOBAHHOCTh, YMEHUSI  ONpPENeNsATh BHUJA  XUMHYECKOW CBSI3M B
OpraHUYeCKUX COCAMHEHUSX (KOBAJIEHTHAs W MOHHAs CBSI3b, G- W T-CBS3b,
BOJIOPOJTHAS CBSI3b);

C(OPMUPOBAHHOCTh yYMEHMSI TPHUMEHSTh TMOJIOKEHUS TEOPUH  CTPOCHUS
oprannyeckux BemecTB A. M. ByriepoBa nnsi oObsICHEHUS] 3aBUCHMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3UUYECKUE U
XUMUYECKAE  CBOMCTBA  THUIHWYHBIX  MPEICTABUTENEH  pa3JIMYHBIX  KJIACCOB
OpPraHMYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAJKAHOB, AJIKEHOB, AJIKAJUEHOB, aJKHHOB,
apoOMaTHYECKUX YIJIEBOJOPOJIOB, CIHMPTOB, ajbJETHAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TMPOCTBIX M CIOXKHBIX 3(UPOB, >XUPOB, HUTPOCOCIWHEHUA U aAMUHOB,
aMUHOKHUCIIOT, OEJIKOB, yIiIeBOA0B (MOHO-, M- U MOJIMCAXAPHUIOB), UIUTIOCTPUPOBATH



TF€HETHUYECKYIO CBSI3b MEXAY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIMX XMMHYECKUX
peakiMii ¢ UCTOIB30BAHUEM CTPYKTYPHBIX (POPMYIL;

c(hOpMHPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX IPUMEPAX XapaKTep
3aBUCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTaHWYECKUX COCIUHECHHHA OT KPaTHOCTH
U TUIMA KOBAJIEHTHOW CBSI3U (G- W T-CBSI3M), B3AaUMHOTO BIUSHHS aTOMOB U TPYMI
aTOMOB B MOJIEKYJIaX;

chOpPMHPOBAHHOCTh YMEHUSI XapaKTePU30BAThb HMCTOYHUKH YIJIEBOJOPOIHOTO
ChIpbs (He()Th, MPUPOJIHBIN Ta3, YroJib), CIIOCOOBI €ro MepepadOTKH U MPAKTHUECKOE
MIPUMEHEHUE TPOAYKTOB MepepaboTKH;

chOpPMHPOBAHHOCTh BJAJICHUS] CHCTEMOW 3HAHMM O €CTEeCTBEHHO-HAYYHBIX
METO/aX TMO3HaHUS — HAONIOJIEHUU, U3MEPEHUH, MOJCIUPOBAHUU, IKCIEPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh yYMEHUSI MPUMEHSITH OCHOBHBIE OIEpPallMd MBICIUTEIBHOMN
NEATeIbHOCTH — aHaJu3 WU CHUHTE3, CpaBHEHHUE, OO0O0OIEHHE, CUCTEeMaTH3alIMIO,
BBISIBJICHUE MPUUYMHHO-CJIEJACTBEHHBIX CBSI3€d — Il M3YYEHHSI CBOWCTB BEILIECTB U
XUMUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh YMEHHH: BBISBJISATH B3aUMOCBSI3b XUMHUUYECKUX 3HAHUN C
MOHATUSIMU U TPEACTABICHUSIMH JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB st
0oJiee OCO3HAaHHOTO TOHMMAaHUS CYIIHOCTU MAaTEepPUaIbHOTO €IMHCTBA MHpA,
UCIIOJIb30BaTh CUCTEMHBIC 3HAHMS I0 OPraHUYECKOM XUMUHU JJisi OOBSCHEHUS U
MIPOTHO3UPOBAHUS SABJICHUN, UMEIOIUX €CTECTBEHHO-HAYUYHYIO PUPOLY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJIUTH PACUETHI IO XUMUUECKUM (popMynam u
YpaBHEHUSM XUMHUUYECKUX PEAKIIMIl C UCMOIb30BaHUEM (PU3MUECKUX BEJIMUUH (Macca,
00BEM Ta30B, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIMX  BeEIIeCTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI IO HAXOXKICHUIO XUMHUYECKON (OpMYIIbI
BEILIECTBA [0 W3BECTHBIM MACCOBBIM JIOJSIM XHWMHYECKHUX 3JEMEHTOB, MPOIYyKTaM
CrOpaHusl, MIOTHOCTH Tra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: MPOTHO3UPOBATh, AHAIM3UPOBATH U OILICHUBATH C
MO3UIIUNA SKOJIOTUYECKON 0€30MacHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESATEeILHOCTH YEJIOBEKa, CBSA3aHHOM C TepepadOTKON BEIIECTB, MCIOIL30BAThH
MOJTyYEHHbIC 3HAHMS [JIsi MPUHATHS TPAMOTHBIX PEIIeHUNd MpoOJjeM B CHUTYaIUsX,
CBSI3aHHBIX C XUMHEM;

c(hOpPMUPOBAHHOCTh YMEHMI: CaMOCTOSITEJIbHO IUUIAHUPOBATh W MPOBOAUTH
XUMHUUYECKUN DJKCIEPUMEHT (MOJIYyYeHHE W M3YYEHHE CBOWCTB OPraHUYECKHUX
BEILIECTB, KAYECTBEHHBIE PpEAKIUU YTIEBOJOPOJIOB PAa3JIMYHBIX KJIacCoB U
KHUCJIOPOJCOJICPKAIUX OPraHUYECKUX BEIECTB, pPEIIeHUE JKCIEPUMEHTATbHBIX
3aJlad MO PAclO3HABaHUIO OPTraHUYECKUX BEIIECTB) C COOJIOJCHUEM MPABUII
Oe3omacHoro oOpamieHus ¢ BelmeCTBaMU U JTAOOPATOPHBIM  00O0PY/IOBAaHUEM,
dbopMyIMpOBaTh IIEb HMCCJIENOBAaHMS, TMPEJACTABISATh B Pa3IUYHOA  (QopMme
pEe3yAbTaThl SKCHEPUMEHTA, aHAIM3UPOBAThH U OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHHUIA:



COOJII0JIaTh MpaBUjia HKOJOTHYECKU 11e71eCO00pa3HOro IMOBENEHUS B OBITY U
TPYZIOBOM JAEATEIBHOCTH B LEJNSIX COXPAHEHUS CBOETO 30POBBS, OKPYKArOUIEH
IIPUPOTHOM CPEIBl U TOCTHKEHUS €€ yCTOUYNBOTO PA3BUTHSA;

OCO3HABAaTh OINACHOCTh TOKCHYECKOIO [JICWCTBHSI HA JIKUBBIE OpPraHU3MBbI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHMMAs cMbICI nokasarens [1J1K;

aHAIM3UPOBaTh 1IEJIECOO0PA3HOCTh MPUMEHEHHUST OPraHMYEeCKUX BEIIECTB B
MPOMBIIIUIEHHOCTHU U B OBITY C TOUKHU 3PEHUSI COOTHOIICHUS! PUCK-TI0JIb3a;

cOpPMHPOBAHHOCTh YMEHHUH: OCYIIECTBJIATh  IICJICHANPABICHHBIA  TTOWCK
XUMUYECKON MH(POPMAIMKA B PA3IUYHBIX MCTOYHMKAX (HaydHas W y4eOHO-HaydHAs
JUTEpaTypa, cpelacTBa MaccoBod MHpopmanuu, UHTEpHET U Apyrue), KpUTUUECKU
aHAIM3UPOBaTh XMMUYECKYI0 MH(pOpMAIHIO, repepadaThiBaTh €€ U UCIOJIb30BaTh B
COOTBETCTBHH C IMOCTaBJICHHON y4eOHOM 3a/1aueii.

11 KJJACC
[IpenmMeTHBIE pe3ysbTaThl OCBOSHHUS Kypca «OO0Iast 1 HeopraHu4ecKasi XUuMHUs»
OTpakaroT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUN: O MaTEepUaIbHOM €JUHCTBE MHUpA,
3aKOHOMEPHOCTSX U TTO3HABAEMOCTH SIBICHUM MTPUPOJIbI, O MECTE U 3HAUCHUHU XUMUU
B CUCTEME €CTECTBEHHBIX HAayK U €€ POJIM B 00ECIIEUCHUN YCTOWYMBOTO Pa3BUTHUSI, B
peleHn mpoOIeM SKOJIOTHYSCKOM, SHEPreTHUECKOM M IHUIEBOM 0€30MacHOCTH, B
Pa3BUTUH MEIMIIMHBI, CO3/TAaHMU HOBBIX MaTE€pPHAJIOB, HOBBIX UCTOUYHUKOB SHEPTUH, B
o0ecrie4eHUn  palroOHaIbLHOTO MIPUPOJIOTIOIL30BaHUS, B dbopMupoBaHUU
MUPOBO33pEHU U OOIIed KyJbTyphl UeEJOBEKa, a TaKXKe DKOJOTHYECKU
000CHOBAHHOTO OTHOIIICHUS K CBOEMY 370POBbIO U IIPUPOJTHOU Cpeie;

BJIQJICHUE CUCTEMOH XUMMYECKHUX 3HaHUMH, KOTOpast BKJIFOYAET:
OCHOBOIIOJIararoIre MOHITU — XUMHUYECKUIN AJIEMEHT, aTOM, SIAPO aToMa, U30TOIIbI,
DJIGKTpOHHAs 000Jl0oYka aroma, S-, P-, d-aTOMHBIC OpOWTaIW, OCHOBHOE W
BO30Y)X/IEHHOE COCTOSHMSI aTroMa, THOpuAu3alus AaTOMHBIX opOuTaned, HOH,
MOJIEKYyJIa,  BaJEHTHOCTb,  DJICKTPOOTPHUIATECIBHOCTh,  CTENEHb  OKHUCJICHUS,
XUMHUYECKass CBs3b (KOBAJICHTHAs, MOHHAs, MeETAIMYECKasi, BOJAOPOIHAs),
KpUCTATMYECKass pemeéTka, XuUMUYecKas peakiusi, pacTBOpP, DJICKTPOJIUTHI,
HEDJICKTPOJIUTHI,  DJEKTPOJUTHYECKAas JUCCOIMALIMSI, CTENeHb JUCCOIMAIINH,
BOJIOPOJIHBIN  TMOKa3aTelib, OKHUCIUTEIh, BOCCTAHOBUTEIb, TEIJIOBOM 3A(dekT
XMMHYECKOM pEaKIMH, CKOPOCTh XMMHYECKOM pEeaKkIuh, XMMHUYECKOE PaBHOBECHE;
TEOPUU U 3aKOHBI (TEOPHS JICKTPOIUTUUECCKON TUCCOIUAIUNHN, TIEPUOANYECKUN 3aKOH
HA.. MeHnneneeBa, 3aKOH COXPAaHEHHUS MAacChl BEIIECTB, 3aKOH COXPAaHECHUS U
MpEBpaIlEHUs] PHEPTUM TP XUMUUYECKUX PEaKIMAX, 3aKOH IMOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH JCHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CHUMBOJIUYECKHI S3bIK
XMMHWH, MUPOBO33PEHUYECKHUE 3HAHUSI, JICKAI[ME€ B OCHOBE MOHUMAHUS MPUYMHHOCTH
M CHCTEMHOCTH XMMMYECKHX SIBJICHHUM; COBPEMEHHBIE MPEACTABICHUS O CTPOCHUH
BEIIECTBA HAa AaTOMHOM, HMOHHO-MOJIEKYJSIPHOM M HAAMOJEKYJSIPHOM YpPOBHSX;
MPEJCTABICHUSI O MEXaHU3MaxX XHUMHUYECKUX PEaAKIUM, TEPMOIUHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX HX MPOTEKaHUs, O XUMHUYECKOM pPaBHOBECHH,



pacTBOpax W AMCHEPCHBIX cHUCTeMax; (PAKTOJIOTMYECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHHH M O€30MaCHOM HCIIOJIb30BAHWM BAKHEHIIMX HEOPTaHMYECKHX
BEUIECTB B OBITY M MPAKTHUYECKOW JESITENbHOCTH 4YEJIOBEKa, OOIIMX Hay4HbIX
NPUHIMIIAX XUMUYECKOTO TPOU3BOICTBA;

cOpPMHPOBAHHOCTh YMCHHH: BBIABIATh XapaKTEPHBIC NPHU3HAKH ITOHSITHH,
YCTAaHABJIMBAaTh WX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIHME IOHSTHUS IIPU
ONMCAaHWN HEOPTaHWYECKHUX BEIIECTB U UX MPEBPALICHU;

c(OPMUPOBAHHOCTh YMEHHUS HCIOJB30BaTh XHUMHUYECKYIO CHMBOJHUKY JJIs
cocTaBleHUsI  (QOpMyJT  BEHIECTB U  YPaBHEHUH  XUMHUYECKHX  PEaKIIHid,
cucremarudeckyro HomeHkinatypy (IUPAC) u TpuBHManbHbIC Ha3BaHHS OTICIBHBIX
BEILIECTB;

c(hOpPMHPOBAHHOCTh YMEHHUS OMPEIEIATh BAJICHTHOCTh M CTENEHb OKHUCJICHUS
XUMHUYECKUX DJIEMEHTOB B COEIMHEHMSX, BUJ XUMHUYECKOH CBS3U (KOBaJECHTHAs,
WOHHAs, MeETaJuInyecKas, BOJOPOJHAsA), THUIl  KPUCTAUIMYECKOM  PEIIETKH
KOHKPETHOT'O BEILIECTBA;

c(OpMUPOBAHHOCTh YMEHUS OOBSICHITH 3aBUCUMOCTh CBOMCTB BEILIECTB OT BHUJA
XUMHUYECKON CBSI3U M THUIA KPUCTAUIMYECKOM PEmETKHA, OOMEHHBIM M JIOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJIEHTHOM CBS3U;

c(OpMHPOBAHHOCTh YMEHUI: KIacCU(ULIMPOBATh: HEOPTraHUYECKHE BEUIECTBA 110
X COCTaBy, XMMUYECKHE PEAKIHUU IO Pa3IWYHBIM IMPHU3HAKAM (YUCIYy U COCTaBY
pearupyomux BEIIECTB, TEIUIOBOMY 3()(EeKTy peakluu, H3MEHEHUIO CTeleHeil
OKHUCJIEHUSI DJIEMEHTOB, OOpaTUMOCTH, Y4YaCTHUIO Karajau3zaropa U JpYyTHE);
CaMOCTOATENbHO BHIOMPATh OCHOBAHMS U KPUTEPUU JJIS1 KIACCU(PUKALIMKI U3YYaeMbIX
BEILIECTB U XUMUYECKUX PEaKIUK;

c(OpMUPOBAHHOCTh YMEHUSI PACKPBIBATH CMBICH Mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOLLYIO, OOBSICHUTEIbHYIO U
MPOTHOCTHYECKYIO (PYHKIIUU;

c(OpMHPOBAHHOCTh YMEHUM: XapaKTEPU30BaTh 3JEKTPOHHOE CTPOEHUE aTOMOB U
MOHOB XHMHMYECKHUX DJIEMEHTOB IIEpPBOrO—4eTBEPTOrOo IepuonoB llepuonnueckon
cucrembl J[.MI. MenzaeneeBa, HCHOJB3Yysd IOHATUS <«OHEPIETUUECKUE YPOBHWY,
«IHEPreTUYCCKHE TOAYPOBHU», «S-, P-, O-aTOMHBIE OpOHMTANIM», «OCHOBHOC W
BO30Y)K/IEHHOE HHEPreTUYECKHUE COCTOSIHHS aTOMa»; OOBACHATH 3aKOHOMEPHOCTH
W3MEHEHHUS! CBOMCTB XMMHUYECKHMX 3JIEMEHTOB M HX COCIMHEHUW IO MepuojiaM H
rpynnaMm Ilepuonnueckon cucrembl [[. 1. MenneneeBa, BaJleHTHbIE BO3MOXKHOCTH
aTOMOB 2JIEMEHTOB Ha OCHOBE CTPOCHHSI X 3JIEKTPOHHBIX 000JIOUEK;

c(hOpMHUPOBAHHOCTh YMEHUH: XapaKTEpHU30BaTh (OMKUCHIBAThH) OOIINE XUMUUYECKUE
CBOMCTBA  BEIIECTB  pPAa3IMYHBIX  KJIACCOB, MOJATBEPKIATh  CYIIECTBOBAHHE
TEHETUYECKOM CBSI3M MEXIY HEOPraHWYECKHUMH BELIECTBAMHU C MOMOUIBIO YPaBHEHUIN
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUI;

COPMUPOBAHHOCTh ~ yYMEHMSI ~ PACKPBIBATh  CYIIHOCTh:  OKUCJIHMTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEICTBOM COCTABJICHMS 3JIEKTPOHHOro OanaHca
ATUX pEaklMil; peakluii HOHHOro OOMEeHa NYyTEM COCTaBJICHUS HMX IMOJHBIX H



COKpAIEHHBIX MIOHHBIX YPaBHECHUMU; peakuui TUIPOIIN3a; peakuui
KOMILJIEKCO0Opa3oBaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIMHKA U aTFOMUHUS );

COPMUPOBAHHOCTh ~ yMEHHMSI  OOBACHATH  3aKOHOMEPHOCTH  MPOTEKaHUs
XUMUYECKUX PEaKUUd C YYETOM HX HHEPreTUYECKHUX XapAKTEPHUCTHK, XapaKTep
U3MEHEHUSI CKOPOCTM XUMHUYECKOM pEeaKkIMu B 3aBUCUMOCTH OT Pa3IMYHBIX
(bakToOpoB, a TakXKe XapaKTep CMEIICHHs XUMUYECKOrO PaBHOBECHUS MOJI BIUSHUEM
BHEIIHUX Bo3jekcTBuil (mpunIuin Jle [larensbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh XUMUUYECKUE PEAKIIHH, JICKAIIUE B
OCHOBE IMPOMBILIUICHHOTO MOJIYYEHUSI CEPHOM KHUCIOThI, aMMHaKa, OOIINE Hay4HbIE
OPUHIUIBL ~ XUMUYECKUX  TMPOU3BOJCTB;  IEJIECO00pa3HOCTh  MPUMEHEHUs
HEOPTaHWYECKUX BELIECTB B MPOMBIIUIEHHOCTH M B OBITY C TOYKH 3pEHUS
COOTHOIIIEHUSI PUCK-TIONB3A;

c(OpMHPOBAHHOCTH BJIAJICHUS CUCTEMOM 3HAHUI O METOAAX HAYYHOTO MO3HAHUS
ABJIICHUA TNpPUPOJbI — HAOJIOICHUE, WU3MEPEHHE, MOJEIUPOBAHHUE, SKCHEPUMEHT
(peanbHBII W MBICIEHHBIN), HCIOJb3YeMbIX B €CTECTBEHHBIX HayKax, YMEHUS
IPUMEHATh ATH 3HAHUS IPU IKCIEPUMEHTAIBHOM HCCIICJOBAaHUU BELIECTB U IS
OOBSACHEHHUST XMMHUYECKUX SIBJICHUH, MMEIOIMIMX MECTO B MPHUPOJE, MPAKTHUYECKOU
JeSATEIbHOCTH YEJI0BEKA U B TOBCEAHEBHOM KU3HU;

c()OPMHPOBAHHOCTh YMEHHS BBIABIISATH B3aUMOCBA3b XHMHYECKUX 3HAHHHA C
MOHATUSIMU U TPEACTABICHUSIMHU JPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB IS
0o0Js1ee OCO3HAHHOTO IOHMMaHUs MaTepUaIbHOIO EAMHCTBA MUPA;

c(OpPMHPOBAHHOCTh YMEHHUS MPOBOJIUTH PACUETHI: C UCIOJIb30BAHUEM MOHATUI
«MaccoBasi JOJsl BEIIeCTBA B PAcCTBOPE» M «MOJIApHAs KOHIIEHTPALMs»; Macchl
BellecTBa WM 00BbEMaA raza 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WU
00BEMY OJIHOTO M3 YUACTBYIOILMX B PEAKIIMU BEUIECTB; TEIIOBOro 3 (dekTa peakuuu;
3HAYEHHs BOJOPOJHOIO IOKAa3aTesii PacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOM
CTENEHBI0 Juccouuanuu; Macchl (00b€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTA
peaklnu, €CIM OJAHO U3 UCXOJHBIX BELIECTB JAHO B BUJE PAacTBOpa C OMPEIEIEHHOM
MaccoOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA UM JaHO B M30BITKE (MMEET MPHUMECH);
JIOJIU BBIXOJ1a IPOAYKTA PEaKH; 00bEMHBIX OTHOLICHHUM ra3oB;

c(OpPMHPOBAHHOCTh YMEHMM: CAMOCTOSATEIBHO IUJIAHUPOBaTh M MPOBOJUTH
XUMUYECKUN SKCIIEPUMEHT (TIPOBEJIEHNE PEAKIMil HOHHOTO 0OMEHA, MOATBEPKICHHE
KaueCTBEHHOI'0 COCTaBa HEOPTraHWYECKUX BEIIECTB, ONMPEIEICHUE CPelbl PACTBOPOB
BEUIECTB C MOMOIIbI0 MHAMKATOPOB, M3yUYCHHUE BIMSHUS Pa3IW4YHBbIX (AKTOPOB Ha
CKOPOCTh XMMHUYECKOM pPEAaKLWHU, PEIICHHE SKCHEPUMEHTAIBHBIX 3a7a4 10 TeMaM
«Metamibe»y 1 «HemeTtamibl») ¢ coOm0IcHUEM MpaBuil 0€30MacHOTO OOpaIleHHS C
BEIIECTBAMH U JabOpaTOpHbIM  00OpyIOBaHHMEM,  (QOPMYJIHpPOBATH  IIEJib
UCCIIEIOBaHMsI, MPEICTaBIATh B Pa3IU4YHON (OopME pe3ynbTaThl SKCIIEPUMEHTA,
aHAJIM3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHMIi: COOJIOAATh NpaBHJa IOJb30BAHUS XUMHUYECKON
nocynoil u jabopaTOpHbIM O0OpyAOBaHUEM, OOpallleHus C BEIECTBAMHU B
COOTBETCTBUM C HMHCTPYKLUMSIMHU [0 BBIMOJHEHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB, 3KOJOTMYECKH LEeJIecoo0pa3HOro TMOBEACHUS B OBITY H  TPYAOBOH



JIESITEILHOCTH B 1ENAX COXPAHEHHUSI CBOETO 3/I0POBbS, OKPYKAIOIIEH MNPUPOTHOU
Cpeapl MW JOCTHXKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABaTh OMACHOCTh
TOKCUYECKOTO JEWCTBUSI HA KUBbIC OPraHU3Mbl OMNPEICIEHHBIX HEOPraHUYEeCKHUX
BEILIECTB, MOHUMAas cMbIca noka3arens 11JIK;

chOpPMHPOBAHHOCTh YMEHHU: OCYIIECTBIATh  IICJICHANPABICHHBIA  TTOWCK
XUMHUYECKOW MHGOPMAIMK B Pa3IMYHBIX MCTOYHHUKAX (HaydyHas U y4eOHO-HaydHas
JuTepaTypa, CpelcTBa MaccoBo mHbopManmu, MHTepHEeT U Apyrue), KPUTHUUECKH
aHAM3UPOBATh XUMUYECKYI0 HH(POPMAIHIO, TepepadbaThiBaTh €€ W HCIOJIb30BaTh B
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a/1aueil.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IIpakTnueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Pa3zgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
. bu6mmorexka [IOK
[Ipeamer oprannueckoit xumuu. Teopust
1.1 CTPOCHUS OPTaHUYECKUX COeAMHEHUH A. M 8 https. i eds00.1
' 5 P P A S Bubanorexa PO
yhieposa https://resh.edu.ru
Hroro mo pazueny 8
Pasznea 2. YrieBoaopoabl
bu6mmoreka [IOK
51 [IpenenbHble yrieBogOpOABl — aJKAHBI, 5 https://m.edso0.ru
' IIUKJIOAIKAHBI bubmuorexka POIII
https://resh.edu.ru
bu6mmoreka [IOK
99 Henpenenbable yrieBoaoOpoabl: alKEHB, 14 1 https://m.edso0.ru
' aJIKaJVECHBI, aJJKMHBI bubmuorexka POIII
https://resh.edu.ru
bubmuorexa [JOK
2.3 ApoMaTHUYECKHUE YTICBOIOPOIbI (APCHBI) 8 https.//m.edls00.1
' P yr AOpOABL tap Bubanorexa PO
https://resh.edu.ru
bubmuorexa [JOK
24 [TpupoaHbIe UICTOYHUKH YTJIIEBOJOPOIOB U UX 4 https://m.edsoo0.ru
' nepepaboTka bubnmnorexa POIII
https://resh.edu.ru
bubmuoreka [JOK
2.5 r 4 1
aJIOr€HIIPOU3BOAHBIE YTIIEBOJOPOIOB https://m.edsoo.ru
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https://resh.edu.ru/
https://m.edsoo.ru/

Bubmmorexa POIII
https://resh.edu.ru
Uroro mo pazueny 35
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
bubmuoreka [JOK
https://m.edsoo.ru
A . 11
3 Crpter. @enon Bubmmorexa POIII
https://resh.edu.ru
) bu6mmoreka [IOK
KapOoHunbHbIE COSAMHEHUS: alTbJICTHIBI 1
https://m.edsoo.ru
3.2 keToHbl. KapOoHoBbIe KUCTOTHL. CIOKHBIE 21
- bubanorexa POIII
d¢upbi. XKupsr https://resh.edu.ru
bu6mmoreka [IOK
https://m.edsoo.ru
3.3 h% 9
TIeBOEL bubanoreka POIII
https://resh.edu.ru
HWroro mo paszeiny 41
Pa3nen 4. A3oTcoaepikaime opranudeckue coelMHeHust
bu6nmoreka [JOK
https://m.edsoo.ru
4.1 A LA .b 12
MHUHBI. AMUHOKHUCIIOTEI. benku Eubmmorexa PO
https://resh.edu.ru
HWroro 1o pasueny 12
Paspnen S. BeicokomMoJieKy IsIpHbIe COeIMHEHUS
bubmuorexa [JOK
51 BrICOKOMOIEKYIISIPHEBIE COETUHEHNS 6 httpsi//m.£s00.11
' yIp a Bbubmmorexa POIII
https://resh.edu.ru
Hroro mo pazneny 6
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11 KIIACC

KoanuyecTBO YacoB DJIeKTPOHHbIE
HaumenoBanmue pa3jaeioB U TeM nudposbie
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NporpamMmbI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paszgea 1. Teopernueckue 0CHOBBI XUMUM
. bubnunoreka LIOK
Crtpoenue atoma. Ilepuoguueckuii 3aKoH
https://m.edsoo.ru
1.1 u [lepuoanueckas cucTeMa XUMUICCKUX 9
M bubnuorexa POIII
snemenTtoB /1. 1. Menpaencena https://resh.edu.ru
bubnunoreka LIOK
19 Ctpoenue BemniecTBa. MHOrooopasue 1 1 https://m.edsoo.ru
' BEIIIECTB Bbubnuorexa POIII
https://resh.edu.ru
bubmuoreka [IOK
https://m.edsoo.ru
1.3 X 19 1 3
MMHUYECKHE PEaKIINU Eubanorexa POIII
https://resh.edu.ru
Hroro no paszneny 39
Pa3nen 2. Heoprannuyeckasi Xumust
bu6nmorexa LIOK
https://m.edsoo.ru
2.1 H 31 1 3
CMETAILIET Bubnuorexa POIII
https://resh.edu.ru
bubnunorexa LIOK
https://m.edsoo.ru
2.2 M 23 1 2
T bubnnorexa POIII
https://resh.edu.ru
Wroro no pazueny 54

Pa3zgen 3. XuMus M 'KU3HL
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3.1

MeToapl O3HAHUS B XUMUU. XUMHUA U
KU3HB

bubnunoreka LIOK
https://m.edsoo.ru
Bubmunorexa POII
https://resh.edu.ru

Hroro no pazneny
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
Ne .
No oKa HOP (mynsTHMeHiTHBIE TPOTPAMMBI, 3J1eKTPOHHbIE Y4eOHHKH M 3aJaYHUKH, JIEKTPOHHbIE
B ypB Tema ypoka 0n0IM0TeKH, BUPTYaJIbHbIE JIAa00PaTOPUHU, UTPOBBIE MPOrPaMMBbl, KOJLIeKIMU HH(POBBHIX
ypoka 00pa3oBaTeJIbHBIX PecypcoB)
TeMe
Pa3zgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM

Ilpeamer oprannyeckoii xumun. Teopust cTpoeHUs opraunueckux coeannenuii A. M. byrieposa (8 yacoB)

1 1. IIpenmer u 3HaueHUE
OpraHUYECKON XMMUH,
IIPEACTaBIICHUE O bubnuoteka L{OK https://lesson.edu.ru/lesson/a9f3d191-5ele-4e24-ac02-efb16fa49f6a
MHOT000pa3uu
OPraHUYEeCKHX COCTMHEHUN
2 2. 9 [IpesenTtanus: https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
JIEKTPOHHOE CTPOCHHUE Y - T O
aToMa yriepoa (OCHOBHOE Ypok (}IKJIac_c):_ https://www.vaklass.ru/p/h|m_l|a/_lO-kIass/osn_ovv-organ|che_:_sk0|-kh|m||-
BOIGY/KICHHOS COCTOTHHA), 6490554/sost0|an|e—elektronov—v—atome—s—p—orb|tal|—eIektronnala—konflquratpl|a— -6447220/re-
BatoHTHELC BO3MOKHOCTIH 4a9b0f74—e44d—45aa—9acd_—eOea46dac163 Bnneoypox_: http://school—colIectlgn.edu.ru/ an[eoypm_(
aToMa yIIepoa (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-
atoma-ugleroda
3 3. XuMuueckass CBS3b B
OpTraHUYECKUX COCAMHEHUSX.
Turbr TUOpUAM3AINH
ATOMHBIX opburaneit
yrjiepoza. MexaHu3mbl
obpasoBanus kopajientHoii | Bumeoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
cBsi3u THIIBI TEpeKPBIBAHHS klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah ITpe3enTanns
ATOMHBIX OpbHTATICH, G- H Ti- NH®OYPOK):https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-
. v-organicheskih-soedineniyah-3998996.html Buaeoypok: http://school-collection.edu.ru/
cBA3H. OMMHApHAd, NBOHHAA (AKmacc):https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
u TpoiiHas cBA3b. CHocoOBI |  6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
pas3peiBa CBsI3ei B
MOJIEKYJIaX ~ OpPraHUYeCKHUX
BEIECTB. ITonstue 0
C¢BOOOTHOM panukare,
HyKJIeo(uiIe u daeKTpoduIe.
4 4, Teopust ctpoeHus https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://infourok.ru/prezentaciya-po-himii-stroenie-atoma-ugleroda-klass-271196.html
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
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/elektronnoe-stroenie-atoma-ugleroda
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kovalentnaya-svyaz-v-organicheskih-soedineniyah
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
https://infourok.ru/prezentaciya-po-himii-elektronnaya-priroda-himicheskih-svyazey-v-organicheskih-soedineniyah-3998996.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/khimicheskaia-sviaz-v-organicheskikh-soedineniiakh-6482959
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e

OPTraHMYECKUX COCTUHEHUMN
A.M. Byrneposa u
COBPEMEHHBIE
IIPEJICTaBICHUS O
CTPYKTYpE MOJIEKYIL.
3HaueHUe TEOPUU CTPOEHUS
OpraHUYECKUX
COCIMHEHU.
MonekynsipHbie U
CTPYKTYpPHBIE (HOPMYIIBL.
CrtpyktypHbIe HOPMYIIBI
pa3JIMYHBIX BUJIOB:
pa3BEpHyTasi,
COKpalIE€HHas, CKEJIETHAs.

Nzomepusi. Bubt
W30MEPUU: CTPYKTYpHas,
MPOCTPAaHCTBEHHAS.
DnekTpoHHbIE P HEKTH B
MOJIEKYJIaX OPraHu4eCKUX
COeTMHEHNN

Buneoypok: http://school-collection.edu.ru/ Ypoxk (SAKnacc): https://www.yaklass.ru/p/himija/10-
klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525 Ilpe3enrtanus
(MH®OYPOK): https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
Buneoypok (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-
klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya

[Ipencrasnenue o
KJ1accupUKaluu
OpTraHUYECKHUX BEIIECTB.
ITonsaTHE O
(GYHKIIMOHAJIBHOU TpyTIIIE.
T'omomnorus.
["'oMonoruyeckue psisl.
Cucremarnyeckas
Homenknarypa (IUPAC) u
TPUBUAIBHBIC HA3BAHUS
OTJICTbHBIX

https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aeadl

IIpEeICTaBUTENEH
OpPTaHMYECKUX BEIIECTB
OcoOenHoctu u | Buneoypok: http://school-collection.edu.ru/ Ypok(AKmnace):https://www.yaklass.ru/p/himija/11-

knaccnuKanus peakuuii B klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-
OpraHmYEcKoii ——— 696475_8/re-beb23620-c7_6f-4452-9a2a-15397325f60d Hp_e3_e_HTaI_IITIS¥ (I/I_HdDC_)Y_POK)_: _
0 https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-

KHCIIATCIEHO= organicheskoy-himii-3380651.html
BOCCTAHOBUTEJILHEIE

https://infourok.ru/prezentaciya po teme Kklassifikaciya himicheskih reakciy v organicheskoy himii-



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/izomeriia-izomery-6490525
https://infourok.ru/prezentaciya-po-himii-na-temu-izomeriya-klass-1959959.html
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/izomeriya-vidy-izomerii-strukturnaya-izomeriya-geometricheskaya-opticheskaya
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
http://school-collection.edu.ru/
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://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/oporniy-konspekt-po-organicheskoy-himii-klassifikaciya-himicheskih-reakciy-v-organicheskoy-himii-3380651.html
https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm

peakuuu B  OPraHUYECKOU
XUMHHU.

285796.htm

CucreMaruzauus u
000011IeH1Ee 3HAHUMT 110
TeME

https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-
organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly

Pasznen

2. YriaeBoaopoasl

IIpenensHBIC YTIEBOAOPOAEI — AJIKAHBI, ITMKI0AJIKAHEI (5 IIaCOB)

1.

AJIKaHbI: TOMOJIOTUYECKU I
psn, obmas popmyia,
HOMEHKJIaTypa U U30MepHus,
JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJT SP°-
rUOpUAN3aIHS ATOMHBIX
opOuTaneit yriepoaa, o-
CBSI3b.

https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

10

duznueckue u
XUMHYECKHE CBOMCTBa
aIIKaHOB: peakuuu
3aMEIICHUS, HU30MEpHU3alnH,
JIETUIPUPOBAHHS,
LUKJIN3aI1H, MUPOIIU3a,
KPEKHHTIA, TOPEHUS.
IIpencraBnenue 0
MEXaHU3Me peakuuit
pPaauKaIbHOIO 3aMEILECHHUS.

Buneoypok: http://school-collection.edu.ru/
Buneoypox (MHTEPYPOK): https://interneturok.ru/lesson/chemistry/10-klass/predelnye-
uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva Ypoxk (Lludposas
o6ubnmoreka):https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6151/

11

HaxoxxaeHnue aakaHoB B
npupoje. CriocoObl
MOJTyYeHUs U IPUMEHEHHE
aJKaHOB

https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a

12

[ukmoankaHsl: o0Omas
dbopmysa, HOMEHKJIATypa 1
U30MEpPHUsI, 0COOCHHOCTH
CTpO@HI/ISI U XUMHUYCCKHUX
CBOI>’ICTB MaJIbIX U O6bI‘-IHI>IX
[MKJIOAJIKAHOB, CITOCOOBI
HOJ'IyLIeHI/ISI 158 HpI/IMeHCHI/IC.

- http://school-collection.edu.ru/



https://infourok.ru/prezentaciya_po_teme_klassifikaciya_himicheskih_reakciy_v_organicheskoy_himii-285796.htm
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/kachestvennyy-i-kolichestvennyy-sostav-organicheskih-veschestv-prosteyshaya-i-molekulyarnaya-formuly
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
http://school-collection.edu.ru/
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://interneturok.ru/lesson/chemistry/10-klass/predelnye-uglevodorody/alkany-stroenie-molekul-nomenklatura-fizicheskie-svoystva
https://app.onlineschool-1.ru/10-klass/himiya/predelnye-uglevodorody-alka/article
https://resh.edu.ru/subject/lesson/6151/
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
http://school-collection.edu.ru/

13

Pemienune pacu€THbIX 3a1a4
Ha onpeJeiIeHIe
MOJICKYJIIPHOM (hOPMYITBI
OpPraHUYECKOT0 BeIlleCTBa
10 MacCOBBIM JOJISIM
aTOMOB 3JICMCHTOB,
BXOJSAIIUX B €r0 COCTAB.

. http://school-collection.edu.ru/

HenpenenbHbIe YIIIEBOJIOPOALI: AJIKCHBI, AJIKAJUCHBI, aJKUHBI (14 I‘IaCOB)

14

AJIKEHBI: TOMOJIOTUYECKU I
psn, obmas popmyia,
HOMEHKJIaTypa,
JIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpPOEHHE MOJIEKYJI SP2-
rUOpUAN3aIS ATOMHBIX
opOuTaneit yriepoaa, 6- u
n-cBsi3u. CTpyKTypHas u
reoMerpuueckas (Iuc-
TpaHC-) H30MEpUS AIKEHOB

https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

15

®dusnyeckne 1 XUMHUYECKUE
CBOMCTBA aJIKCHOB:
peaKIuu NIPUCOECIUHEHNS,
3aMEIICHUS B 0-TI0JIOKEHUE
MpY IBOWHOU CBSI3H,
MOJIMMEPU3ALUU U
okucnenus. [Ipasuno
MapKOBHHKOBA.
KauecTBeHHbIe peakuyu Ha
JIBOWHYIO CBA3b.

. http://school-collection.edu.ru/

16

CrniocoOsl nosydeHus u
pUMEHEHHE AJIKEHOB

. http://school-collection.edu.ru/

17

IIpakTnyeckasi padora Ne
1 no Teme "Tlonyuenue
STUJICHA ¥ U3YYCHHE €TO
CBOMCTB"

18

Pemienue pacu€THbIX 3a1a4
Ha ompe/eiIeHue
MOJICKYJIIPHOUN (hOPMYITBI



http://school-collection.edu.ru/
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OpTraHU4YC€CKOIro BEICCTBA

19

AJKaIueHsl.
Knaccudukanus
aJIKa/IMeHOB
(conpskEHHBIE,
U30JIMPOBaHHBIE,
KyMYJUPOBAHHBIE).
OcoOenHoctu
3JIEKTPOHHOTO CTPOEHUS

http://school-collection.edu.ru/

20

XHUMHUYeCKHe CBOMCTBA
COMPSKEHHBIX AUEHOB, 1,2-
u 1,4-npucoenrHeHue.
[Tomumepuzanus
CONPSDKCHHBIX JUCHOB.

http://school-collection.edu.ru/

21

CriocoObI mosryueHust 1
IPUMEHEHHE aJIKaJCHOB

http://school-collection.edu.ru/

22

AJKWHBI: TOMOJIOTUYECKUN
psa, obmas popmyina,
HOMEHKJIATypa,
3JIEKTPOHHOE U
POCTPAHCTBEHHOE
CTPOEHHUE MOJIEKY, SP-
THOPH I3 AaTOMHBIX
opburaneit yrinepona,
(bu3nyecKkue cBOMCTBa

http://school-collection.edu.ru/

23

10.

XHUMHUYEeCKHE CBOMCTBA
AJKUHOB: PEAKIUU
MPUCOEINHEHUS,
JTAMEPU3ALNU U

TpUMCPpU3alliu, OKUCIICHUA.

KucnorHeie cBoiicTBa
AJIKUHOB, NMEIOLINX
KOHIIEBYIO TPOMHYIO CBA3b.

http://school-collection.edu.ru/

24

11.

KauecTBeHHbIE peakiuu Ha
TPOMHYIO CBSI3b

http://school-collection.edu.ru/

25

12.

CriocoObI nostyueHust u
IpUMEHEHHE aJIKHHOB

http://school-collection.edu.ru/

26

13.

Pewenue 3anau: pacu€rsl

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

110 YPaBHEHHUIO
XUMHYECKON peaKkuu

27

14.

Cucremarusanus u
000011IeHrEe 3HAHU I10 TEME

http://school-collection.edu.ru/

Apomarndeckue yriueBoaopoasl (apensnl) (8 yacos)

28

Apomaruyeckue
YTJIEBOJOPOBI (ApPECHBI):
TOMOJIOTUYECKUU P,
obmas popmyna,
HOMEHKJIaTypa U U30MEpHS.
DJIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYT
Oensona. dusnueckue
CBOIICTBa apEHOB.

https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3ddal9feefd

29

XUMHYECKHE CBOMCTBA
OeH30jla U €ro TrOMOJIOI'OB:
peaKknMy  3aMCIICHHS B
0€H30JILHOM KOJIbIIE "
YTIICBOJIOPOAHOM  pajfKalie,
peakiuu  MPUCOEAUHEHUS,
OKHCJIEHHE TOMOJIOTOB
OeH30:a.

https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7

30

[IpencraBnenue 00
OpPUEHTHUPYIOIIEM NEHCTBUU
3aMECTUTEIICH B
OEH30JIbHOM KOJIBIIE Ha
IpUMepe ATKHITbHBIX
paJuKaos,
KapOOKCUITLHOM,
TUAPOKCUIIBHOM, aMUHO- U
HUTPOTPYIIITHI, aTOMOB
rajgoreHoB. OcoOeHHOCTH
XUMHYECKHX CBOMCTB
CTHpOJIA.

http://school-collection.edu.ru/

31

&

[Tonumepu3anus cTupoJa.

http://school-collection.edu.ru/

32

CniocoOsI oTydeHus u

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/6c919641-7956-4130-b1fd-c7e71db395d7
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

IIPUMEHEHHE
apOMAaTUYECKHUX
YTJIEBOJOPOJOB.

33

['eneTnyeckas CBsI3b MEXKAY
pa3JIMYHBIMU KJIacCaMu
YIJI€BOJIOPOIOB

http://school-collection.edu.ru/

34

Pewenne pacy€THbIX 3a1a4
Ha OIIpENICIICHUE
MOJIEKYJISIPHON (HOPMYJIBI
OpPraHMYECKOI0 BEIECTBA

http://school-collection.edu.ru/

35

Pacuérel no ypaBHEeHUsIM
XUMHUYECKHUX PEaKIIUM.
CucreMaruzanus u
000011IeHrE 3HAHU 110
TeMe

http://school-collection.edu.ru/

IIpupoaHbIe MICTOYHUKHU YIJIEBOJOPOAOB U UX Hepepa60TKa (4 qaca)

36

[IpupoansIii ras.
[TonyrHbie HeTSHBIE Ta3bl

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

37

KaMeHHBIi yrons u
MPOIYKTHI €T0
nepepadoTKU

http://school-collection.edu.ru/

38

Hed1b €€ npoucxoxienue
U CIIOCOOBI €€
nepepabdoTKU: ePeroHka,
KPEKUHT (TepMHUYECKUH,
KaTaJUTUYECKUN),
pPU(POPMHUHT, TUPOJIU3.
[IpruMmeHeHne npoIyKTOB
nepepaboTKu HeQTH

https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d

39

I'eHeTHuecKas CBSI3b MEKIY
Pa3IMYHbIMHA KJ1acCaMU
YTJIEBOJIOPOJIOB

http://school-collection.edu.ru/

I"aoreHnpon3BoOAHEIE YITIEBOAOPOIOB (4‘-13.03.)

40

["anoreHonpounsBogHbIE
YIJIEBOIOPOAOB:
3IEKTPOHHOE CTPOECHHUE;
PCaKMu 3aMCIICHUA
rajloreHa Ha

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
http://school-collection.edu.ru/
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TUAPOKCOTPYIIILY,
HUTPOTpYIILY,
LHUaHOTPYyMILY,
aMUHOTPYNIY.

41

[eiicTBue Ha
rajoreHnpoOn3BOIHbIE
BOJJHOTO M  CIIMPTOBOTO
pactBopa IEI0YH.
BsaumoneiicTeue
JHUrajJoreHaJKaHOB c
MarHueMm u LIUHKOM.
ITonsTue 0
METAJJIOOPTaHUYECKUX
COCIUHCHHSIX.
Hcnonn3oBanne
rajoreHIpPOU3BOIHBIX
VIIEBOJOPOAOB B OBITY,
TEXHUKE H TIPpU CHHTE3E
OPraHUYEeCKHX BEIIECTB.

http://school-collection.edu.ru/

42

CucremaTtuszanus u
0000111eHIE 3HAHUM 10
pazneny "Yriaesogopoas!”

http://school-collection.edu.ru/

43

4.

Konmponavnaa pavoma Nol
no meme "'Yzneeooopoown"

https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518

Pa3nen

3. Kuca

OpoaACOACPKAINUEC OPraHUYECCKHUE COCITUHECHUSA

Cruptel. @enon (11 yacos)

44

[IpenenvHbIE OAHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI
pan, obmras hopmyina,
CTPOEHUE MOJIEKYIL,
W30MepHs, HOMEHKIIATypa,
KIIaccu(pUKaIus,
(buznyecKkue CBOMCTRA.

https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

45

Bonopoansie cBA3u MexIy
MOJIEKYJIAMH CIIUPTOB.
XMUMHYECKHE CBOMCTBA:

peaKIuu 3aMeIICHNUS,

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
http://school-collection.edu.ru/

JeruApaTaliy, OKACICHUS,
B3aMMO/ICHCTBUE C
OpraHUYECKUMHU U
HEOPTraHUYECKUMHU
kucioramu. KauectBenHnas
peakius Ha OJJHOATOMHbIE
cnupThl. JleficTBUE 3TaHONIA
Y METaHOJIa Ha OPTaHU3M
YEJI0BEKa.

46

CriocoObI nostyueHust u
IPUMEHEHHE OJHOATOMHBIX
CIIUPTOB

http://school-collection.edu.ru/

47

[IpocTeie 3¢upsr:
HOMEHKJIaTypa U U30Mepus,
0COOEHHOCTH (PH3UUECKUX
Y XMMUYECKUX CBOMCTB

http://school-collection.edu.ru/

48

MHOroaroMHbIE CIIUPTHI:
STWJICHIJIUKOJIb U
TIIMIEPUH, UX pusnyeckue
U XMMUYECKUE CBOMCTBA:
peaKIuy 3aMeIIEHNs,
B3aUMOJICUCTBHE C
OpraHUYECKUMHU U
HEOpPraHUYECKUMHU
KHMCJIOTaMH, KaYeCTBEHHAs
peaxius Ha MHOTOaTOMHbIE
cnuptsl. [Ipeacrasnenue o
MEXAHU3ME peakluii
HYKJIEOUIBHOTO
3amerienus. JlelicTBrue Ha
OpraHU3M 4YeJ0BEKA.

http://school-collection.edu.ru/

49

CriocoObI nostyueHust u
IIPUMEHEHUE
MHOTOaTOMHBIX CIIHPTOB

http://school-collection.edu.ru/

50

DeHOo: CTpOEHUE
MOJIEKYJIbI, B3AUMHOE
BIIUSTHUE TUAPOKCOTPYIIIIBI
1 OCH30JILHOTO SAPA,

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

(bu3HYecKre CBOMCTBRA.
TokcuyHoCTh (heHomna

o1

Oco0eHHOCTH XUMHYECKUX
cBoiicTBa (peHoa.
KauectBeHHbIe peakuuu.
OenondopMmanbaeruaHas
cMoJIa.

http://school-collection.edu.ru/

52

CrocoObI TTOJTy4eH s 1
npuMeHeHue GpeHona

http://school-collection.edu.ru/

53

10.

IIpakTHyeckas padora Ne
2. Pemienue
SKCIIEPUMEHTANBHBIX 3a7a4
no teme "CnupTsl U
dbeHonb"

54

11.

Cucremarusanus u
000011IeHrE 3HAHU 110
teme "CrupTsl U GeHossr"

KaD6OHI/IJ'H>HbIe COCAMHCHHUA. aJIbACTHUABI U KCTOHBEIL. KaD6OHOBBI€ KUCJIOTEI. CI0KHBIC Sd)I/IDLI. Kupnl (21 qac)

55

AJbJIerupl ¥ KETOHBI:
AIIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOH TPyMIIbI;
TOMOJIOTHYECKHUE PSIIbI,
o0mas ¢popmyia, n3oMepust
Y HOMEHKJIaTypa

http://school-collection.edu.ru/

56

Anbaeruapl U KeTOHBI:
¢buznyecKkue 1 XuMUYECKHe
CBOMCTBA: peakluu
IIPUCOETHHEHMS

http://school-collection.edu.ru/

S7

Peaxiiu oxucinenus u
KaueCTBEHHbIE PEaKLIUU
AIBJIETUI0B M KETOHOB

http://school-collection.edu.ru/

58

CriocoObI nostyueHust u
MMPUMCHCHHUEC AJIbACTUI0B U
KETOHOB

http://school-collection.edu.ru/

59

OIIHOOCHOBHBIE
npezenbHble KapOOHOBBIE
KUCJIOTHI, 0COOCHHOCTH
CTPOCHUS X MOJIEKYII

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

60

N3omepus u HOMEHKIIaTypa
KapOOHOBBIX KHCIIOT, UX
buznyeckue cBoicTBa

http://school-collection.edu.ru/

61

Bopopoausie cBs3u MEKIY
MOJIEKyJIaMH KapOOHOBBIX
KHUCTIOT. XUMHYECKHE
CBOMCTBA: KUCJIOTHBIE
CBOIICTBa, peaxkius
sTepudUKaIK, peaKiuu ¢
y4acTUEM
YIII€BOIOPOIHOTO
panukana. [lonsrue o
MIPOU3BOTHBIX KaPOOHOBBIX

KHCJIOT — CIIOKHBIX dUpax.

http://school-collection.edu.ru/

62

OC00OCHHOCTH CBOICTB
MYpPaBbHHOMN KHCIIOTBI.
MHuoroob6pasue
KapOOHOBBIX KHCJIOT

http://school-collection.edu.ru/

63

OcoOeHHOCTH CBOMCTB:
HenpeaeabHbIX U
apOMaTUYECKUX
KapOOHOBBIX,
JTMKapOOHOBBIX,
T'HJIPOKCUKAapOOHOBBIX
kuciot. IIpencrasurenn
BBICHINX KapOOHOBBIX
KHCJIOT: CT€apUHOBas,
NaJIbMUTHHOBAS,
OJICUIHOBAsI, IUHOIe64s,
JIUHONIEHO6AS. KUCIIOTBI

http://school-collection.edu.ru/

64

10.

ITonsiTHE O MPON3BOIHBIX
KapOOHOBBIX KHCIIOT

http://school-collection.edu.ru/

65

11.

CrniocoOslI nosydeHus u
npUMeHeHHe KapOOHOBBIX
KHCJIOT

http://school-collection.edu.ru/

66

12.

CrnoxHuble 3¢upsl:
TOMOJIOTUYECKUU P,
o0mas ¢hopmysa, n30Mepus

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Y HOMEHKJIaTypa

67 13. duznueckre 1 XUMHUUECKHE
cBoucTBa aq’HpOB:U http://school-collection.edu.ru/
TUAPOJIN3 B KUCIION U
HIEJIOYHOU Cpelie
68 14. Peuienue pacy€THbIX 3a1a4:
zzﬁisgzggﬁeaxunn Ha Ypok (AKmacc): https://vyww.yaklgss.ru/p/himiia/lojklass/aldeqidv—ketony—karbonovye—kisIoty-
’ 6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
OMPCACICHAC https://youtu.be/e3V6mBICRX8
MOJIEKYJISIPHOM (OpPMYJIBI
OpPraHUYECKOT0 BEIECTBA
69 15. IIpakTHyeckasi padora Ne
3. Pemienue
9KCIEpUMEHTaIbHBIX 33724 | Buneoypox (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
no treme "KapOoHoBbie soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
KUCTOThI. ClI0KHbBIE
a¢upsr"
70 16. Buneoypok:http://school-collection.edu.ru/
JKupsr: ctpoenue, [pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html Ypox
¢usnueckue u xumudeckne | (AKmacc):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
CBOICTBa (THIPOIU3) Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-
soedineniya-karbonovye-kisloty/zhiry Ypoxk (POIII):https://resh.edu.ru/subject/lesson/5952/
/1 17. g;;iimc{g;zg;z;ﬁ? [pezenTanus (MHOOYPOK):https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-
’ 3122367.html Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
OCTAaTKH HECIPEACIBbHBIX . . . "\ . ) . . . ..
klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-
JKUPHBIX KUCIIOT. JKUpbI B ordanizme
pupoJIe ardanizime
72 18. Mpgb11a KaK coJu BBICIIMX [Ipesenramus (MHDOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-
KapOOHOBBIX KUCIIOT, UX 841231.html4Buneoypok: https://youtu.be/2gggOIlQfSwc Ypok
MOIOLIEE NEUCTBHE. (POL):https://resh.edu.ru/subject/lesson/5952/
IlonsiTHE O CHHTETHYECKUX Ypok (AKIJTACC):https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-
Moroux cpenctax (CMC) | sms-6876211
3 19. Tenermeckas caisp Ypok (ILludbporas 6mbnuoTeka): https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-
YTJIEBOJOPOAOB U . ) : X
S — svvaz-mezhdu-klass/artlc_Ie Buneoypok: http._//school-colIectlon_.edu.ru/ [Ipesenranus
(MHD®OYPOK):https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
OpTraHUYCCKUX BCIICCTB
74 20. Pacuétsl o ypaBHEHUSIM [IpezenTamnus (MHDOYPOK):https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-

XAMHYECKUX PEaKUi

soedineniya-karbonovye-Kkisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/uglevodorody-spirty-aldegidy-karbonovye-kisloty-6780277
https://youtu.be/e3V6mBICRx8
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-spirtov-aldegidov-i-karbonovyh-kislot
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-himii-zhiri-1728121.html
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/zhiry-6849681
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry
https://resh.edu.ru/subject/lesson/5952/
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://infourok.ru/prezentaciya-nahozhdenie-zhirov-v-prirode-3122367.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/zhiry-stroenie-himicheskie-svoystva-funktsii-v-organizme
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://infourok.ru/prezentaciya-po-himii-na-temu-milo-klass-841231.html4%D0%92%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA
https://youtu.be/2gggOlQf5wc
https://resh.edu.ru/subject/lesson/5952/
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://www.yaklass.ru/p/himija/10-klass/slozhnye-efiry-i-zhiry-6850158/myla-sms-6876211
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
https://app.onlineschool-1.ru/10-klass/himiya/geneticheskaya-svyaz-mezhdu-klass/article
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-po-teme-geneticheskaya-svyaz-696024.html
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov
https://interneturok.ru/lesson/chemistry/10-klass/karbonilnye-soedineniya-karbonovye-kisloty/primery-zadach-po-himii-slozhnyh-efirov-i-zhirov

75 21. Cucrematuzanus u
00o011eHue 3HaHUH 110 Buneoypox: http://school-collection.edu.ru/ Pemry EI'D:https://ege.sdamgia.ru/
TeMe
Yraesobt (9 yacos)
76 1. O6imas xapaKTepHcTHKa Hpe3eHTaI_.[I/I$[ :.https://infourok..ru/prezentaciva—po—himii—na—temu—uqlevodi—klass—1962863.html
yIJICBOJIOB 1 Buneypok:http://school-collection.edu.ru/ o _ o
KNaCCHHKAIIA YITICBOOB Ypok (HKnac_c_):httr_)_s://www.vaklass.ru/p/hlm||a/10—klass/uqlevodv—pr|rodnve—soedlnenna—
(MOHO-, - 1 6835083/kla33|f|katC||a-uglevodov-6828518 Bmeoypox o
Honncz;xapw:[m) _(I/IHTEPYPOK):https://lnterneturok.ru/lesson/chem|str\(/10—klass/uqIevodv/uqlevodv—kla55|f|katswa—
i-sostav-uglevodov Ypoxk (POIII):https://resh.edu.ru/subject/lesson/6150/
77 2. Monocaxapuasl: TIIFOK034,
¢pykTo3a, rajgakrosa, Buneoypox (MHTEPYPOK):https://interneturok.ru/lesson/chemistry/10-
pu603a, 1e30Kcuprodo3a. klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy Ilpe3enrarus
®dusnyeckue CBOMCTBA U (MH®OYPOK):https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html Ypoxk
HAaxXO0’JICHUE B IIPUPO/IE. (POL):https://resh.edu.ru/subject/lesson/6150/
DOTOCUHTES.
78 3. XHUMHUYECKHEe CBOMCTBA
TJTFOKO3BI: peakiumn c
ydyaCTuem CIIMPTOBBIX )51
albACTUTHON rpymn,
CTHPTOBO® 1 Buneoypok: http://school-collection.edu.ru/
MOJIOUHOKHUCJIOE OpoKeHue.
[IpuMeHeHne TIIIOKO3BI, €€
3HA4YCHHE B
KU3ZHEACSITEIbHOCTU
OopraHu3ma.
79 4. Hucaxapunpl: caxaposa,
MajbTO3a U JIAKTO3a.
BoccranasiamBaromye u
HEBOCCTaHaBJIMBAIOIINE Buneoypok: http://school-collection.edu.ru/
nucaxapunbl. ['uaponus
nucaxapuioB. Haxoxenue
B MIPUPO/JIC U TPUMEHEHUE.
80 5. [lonmucaxapunpl: Kpaxmain,

TJIUKOTEH M LEJUTION03a.
CtpoeHne MaKpOMOJIEKYJ
Kpaxmaja, TIIMKOTeHa U

Buneoypok: http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-uglevodi-klass-1962863.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/uglevody-klassifikatsiya-i-sostav-uglevodov
https://resh.edu.ru/subject/lesson/6150/
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://interneturok.ru/lesson/chemistry/10-klass/uglevody/monosaharidy-na-primere-glyukozy-stroenie-glyukozy
https://infourok.ru/prezentaciya-na-temu-monosaharidi-3657060.html
https://resh.edu.ru/subject/lesson/6150/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

EJUTI0NI03EL. Pu3nyeckue
CBOMCTBA KpaxMasua 1
HEJUTI0N03bl. X MMHYECKHE
CBOICTBA Kpaxmaja:
TUJIPOJIN3, KAaUeCTBEHHAS
peakius C HOJIOM.
XHUMHUYecKre CBOMCTBA
LEJUTI0JIO3bL: TUIPOIIN3,
noyrydeHue 3pupoB
LICJUII0I03EI.

81

ITousitre 00
HCKYCCTBCHHBIX BOJIOKHAX
(BHCKO3a, aleTaTHBIN
mENK).

Buneoypok: http://school-collection.edu.ru/

82

Pemenne pacdyeTHbIX 3a1a4
Ha OIpENEICHUE 10JIU
BBIX0/J1a IIPOJIYKTa PEAKLIUH
OT TEOPETHUYECKH
BO3MO>KHOI'O

Buneoypok: http://school-collection.edu.ru/

83

Cucremarusanus u
00001IeHnEe 3HAHUA T10

paszzeny

84

Konmponavnaa paboma N2
no meme
"Kucnopoocooepicauwjue
opzanuueckue
coeounenun'

Pa3nes 4. AzoTcoaepskaiiue OpraHidecKue coeJHHEeHHs

AwvuHbl. AMuHOKHCITOTHL benku (1249acoB)

85

1.

AMUHBI — OpraHU4ecKHe

IIPOU3BOIHBIE aMMHaKa.
Knaccudukanus aMUHOB:
anndaTuIecKne u

apoMaTUYyecKue; NepBUYHEIE,
BTOPUYHBIE U TPETUYHBIE.
Crpoenne Mounekyin, oOrias
dbopmyina, HU30Mepus,

Buneoypok: http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOMEHKJIaTypa u

¢u3nueckue CBOMCTBA.

86

XHUMHUYEeCcKOoe CBOMCTBA
anmu(aTHIeCKUX aMHHOB:
OCHOBHEBIE CBOICTBA,
AJKUIIMPOBAHUE,
B3aUMOJICUCTBHE
MIEPBUYHBIX AMUHOB C
a3oTucTou kuciaoToi. Conu
AJTKUIIAMMOHHSL.

Buneoypok: http://school-collection.edu.ru/

87

AHUJINH — IPEICTaBUTEIb
aMHUHOB apOMaTHYE€CKOTO
psaa. CTpoeHne aHUINHA.
B3anmMHOe BiusiHME TPy
aTOMOB B MOJIEKYJIE
anmuHa. OCOOeHHOCTH
XUMHUYECKHX CBOICTB
aHwinHa. KauecTBeHHbIE
pEaKIuy Ha aHWJIHH. .
[Tonydyenue anniHa U3
HUTPOOEH3071a.

Buneoypok: http://school-collection.edu.ru/

88

CrnocoOsl nonydeHus u
IpUMEHEeHHe
annpaTHIECKUX aMUHOB

Buneoypok: http://school-collection.edu.ru/

89

AMMHOKHCIIOTEHI.
HowmeHnknarypa u
nzomepus. OTaenabHbIe
MPECTaBUTEH O~
aMHHOKHCIIOT: TJIMIYH,
amannH. Ouzndeckue
CBOICTBAa aMHHOKHCIIOT.

Buneoypok: http://school-collection.edu.ru/

90

XUMHYeCKHE CBOMCTBA
aMHHOKHUCIIOT KaK
aM(pOTepHBIX
OpPTaHUYECKUX
COCIMHEHUH, peaKIus
MMOJINKOHIEHCALIIH,
00paszoBaHNe MENTHIHON

Buneoypok: http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CBs3H. buomornueckoe
3HAYCHHUEC aMUHOKHUCIIOT.
CuHTE3 U THIPOJIN3
IICIITHUIOB.

21 7. benku kak mnpupoaHbie
[IOJTUMEPHL. IIepBuuHas,
BTOPUYHAsI W  TPETUYHAas
CTPYKTYypa OCJIKOB.

Buneoypok: http://school-collection.edu.ru/

92 8. XUMHUECKHE CBOMCTBA
O€JIKOB: TUAPOJIN3,

KaueCTBCHHBIC PEAKIMH Ha
OeJIKu

JIeHaTypaLusl, Buneoypok: http://school-collection.edu.ru/

93 0. A3oTcoaepKariue
rETEPOLMKIMYECKUE

KHCJIOTBI: COCTaB, CTPOCHUC
1 OHoJIOTHYecKast PpOJib

coenunenus. Hyknennossle | Buaeoypoxk: http://school-collection.edu.ru/

94 10. IIpakTH4yeckasi padora Ne
4. Pemienue
IKCIIEPUMEHTAIBHBIX 33124
no teme "A3oTcoaepkaiiue
OpTaHHYECKHE
coelMHeHus "

95 11. IlpakTH4yeckas padora Ne
5. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe "Pacro3HaBanue
OpTraHUYECKHUX
coequHeHun"

96 12. Konmponvnasa pavomaNe3
no meme
""A30mcodepycanjue
opzanuueckue
coeounenusn'

Pa3pnen S. BeICOKOMOJIEKY /IS PHBIE COCAUHEHHUS

Bricokomonekyisipable coequHeHus (6 yacoB)



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

o7 OcCHOBHBIE MMOHSTHS
XUMUHU
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHMII: MOHOMEp,
MOJIUMED, CTPYKTYpPHOE
3BEHO, CTEIEHb
nosmMmepusanuu, — cpenHsaa | https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
MOJIEKYJIIpHas Mmacca.
OCHOBHBIE METOJbl CHUHTE3A
BBICOKOMOJIEKYJISIPHBIX
COCMHEHUI -
MOJIMMEpU3aLus u
MOJIMKOHACHCAIHSI.

o8 [Tonumepubie
Martepuainsl. [lnactmaccsl
(monu3TUIIEH,
MOJIUIIPOIIUJIEH,
MTOJIMBUHUJIXJIOPUI,
MIOJIMCTUPOII, Buneoypok: http://school-collection.edu.ru/
MOJIMMETHIIMETAKPHUIIAT,
MOJIMKapOOHATHI,
MOJIMATUIIEHTEpEedTANAT).
Yrunuzanus u nepepadboTka
TJIACTHKA.

99 DI1acTOMEDBI:

HaTypaJbHbIN Kay4yK,
CUHTETUYECKUE KayuyKU
(OyTanueHoBbIH, Buneoypok: http://school-collection.edu.ru/
XJIOPOTPEHOBBIH,
M30IPEHOBBIN) 1
CHUJIMKOHBI. Pe3nHa.
100 Bosiokna: HatypanbHbIE

(XJIOTIOK, MIEPCTh, MIENK),
HCKYCCTBEHHbIE (BHCKO3a,
aIleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KapoH 1
JIaBCaH).

Buneoypok: http://school-collection.edu.ru/



https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[Tomumepsbl
CHELMATBHOTO  Ha3HAYCHHS
(Tedon, KeBJap,
JIEKTPOIIPOBOIAIINE
HOJMMEpBI, OuopasnaraeMble
HIOJIUMEDPBI).

101

IIpakTHyeckasi padora Ne
6. Pemienue
AKCIIEPUMEHTAJIbHBIX 3aa4
o TeMme "Pacro3HaBaHue
IJIACTMACC U BOJIOKOH"

102

O0o061IeHuE U
CHCTEMAaTH3allHs
M3y4EHHOTO MaTepHalia 1o
TeEME
"BbICOKOMOJIEKYIISIpHBIE
coenuHeHus"




11 KIIACC

Ne HOP (myasTHMeqUiTHBIE TPOrPAMMBbI, Y1eKTPOHHbIE YUYeOHNMKH H
No YpPOKa Tema vhoka 3ala4YHUKH, JJIEKTPOHHbIe 0N0IN0TEeKH, BUPTYalbHbIe JIA00paTOPHH,
ypoKa B yp HIPOBbIE MPOrPaMMbl, KOJJIEKIINH M (POBHIX 00pa30BaTeJbHBIX
TEeMe pecypcos)

Pa3nen 1. Teopernueckue 0CHOBBI XUMHUH

Crpoenne aroma. [leprnoanueckuii 3akoH u [lepuoanyeckas cucrema xummudeckux dementoB J1. . Meunneneesa (9 yacoB)

1 1. [Ipesentauus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-
atome-klass-587955.html Buneoypox: http://school-collection.edu.ru/
VYpoxk (POIII):https://resh.edu.ru/subject/lesson/6479/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-
6936621

VYpok (Hudposas 6ubmmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk1/article

Atom. CocTtaB aTOMHBIX dlep. XUMHYECKHUH
a5eMeHT. M30Tonsl.

2 2. CrpoeHue 2JIEKTPOHHBIX 000JI0YEK aTOMOB, Vpox (Kmnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
KBAHTOBBIE YUCJIa. DHEPreTUUYECKUE YPOBHU U poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-
HOAYPOBHU. ATOMHBIE OpOUTAIIN. v-atome-d-orbitali-6931775
3 3. Buneoypok(MHTEPYPOK):
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
Kraccudukariyst XUMHYECKUX 3JEeMEHTOB (S-, pP-, d-, periodicheskij-zakonb/stroenie-atoma
f-anmemenTh). VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-

poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-
elementa-po-ego-polozheniiu-v-periodiches -6585752

4 4., [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-
energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html Ypok
(Indposas 6ubnmoreka):https://app.onlineschool-1.ru/11-
klass/himiya/osnovnye-svedeniya-o-stroenii-al/article

Pacripenenenue 31€KTPOHOB 110 ATOMHBIM
opOuTaJISIM.

5 5. DNeKTPOHHbIE KOH(UTYpAIIMN aTOMOB 3JIEMEHTOB
[IEPBOr0—4ETBEPTOrO NIEPUOIOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHUH.

Vpox (ILludposas 6ubimoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/periodicheskaya-sistema-himichesk/article

[Tpezentamust (MHDOOYPOK):https://infourok.ru/prezentaciya-po-
himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
Buneoypok:http://school-collection.edu.ru/

DNeKTPOHHBIE KOH(UTYpAIIUTU HOHOB.
DIIEeKTPOOTPUIIATEITLHOCTh

7 1. Hlepnoauuecknii 3akon u Ilepuommaeckas cucrema | [Ipesentamus (MH®OYPOK):https://infourok.ru/prezentaciya-
xumuueckux snementoB JI.M. MengeneeBa. Csasw | periodicheskiy-zakon-klass-2508756.html



https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
https://infourok.ru/prezentaciya-po-himii-na-temu-sostav-atomnogo-yadraizotopi-sostoyanie-elektrona-v-atome-klass-587955.html
http://school-collection.edu.ru/
https://resh.edu.ru/subject/lesson/6479/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sovremennaia-model-stroeniia-atoma-6936621
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk1/article
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/sostoianie-i-raspredelenie-elektronov-v-atome-d-orbitali-6931775
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-periodicheskij-zakonb/stroenie-atoma
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/kharakteristika-khimicheskogo-elementa-po-ego-polozheniiu-v-periodiches_-6585752
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://infourok.ru/prezentaciya-po-himii-na-temu-periodicheskij-zakon-raspredelenie-elektronov-po-energeticheskim-urovnyam-i-podurovnyam-11-klass-5607311.html
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-svedeniya-o-stroenii-a1/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-sistema-himichesk/article
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
https://infourok.ru/prezentaciya-po-himii-elektronnoe-stroenie-atoma-kl-bazoviy-uroven-1243733.html
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html
https://infourok.ru/prezentaciya-periodicheskiy-zakon-klass-2508756.html

MEePUOINYECKOr0 3aKoHa U llepuoanmdeckoi CUCTEMBI
XMMHYECKHUX DJIEMEHTOB C COBPEMEHHOW TEOPHUEN
CTPOCHHUS aTOMOB.

Buneoypok:http://school-collection.edu.ru/
Vpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-
periodicheskaia-sistema-khimicheskikh-elementov- -6948490

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUYECKUX
DJICMCHTOB U o6pa3yeMHx HMHU ITPOCTBIX U CIOXKHBIX
BEIIIECTB 110 TpyNIaM U Iepuojam. 3HaYeHHue
nepuoanuyeckoro 3akona /.M. Menneneesa.

[Tpesentauuss (MHOOYPOK):https://infourok.ru/prezentaciya-po-
teme-pshe-d-imendeleeva-klass-3247664.html Buneoypoxk:http://school-
collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-
poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-
elementov-i-ikh-soedinenii-po-perioda -6957324

Cucremaruzanusa 1 0000IIeHIE 3HAHUN 10 TEME

CrpoeHue BelecTna.

Muoroo06pasue Berects (11 yacos)

10

Xumuyeckas CBsi3b. BUJIbl XUMHUUYECKOM CBSI3U:
KOBAJICHTHAs, NOHHAs1, MeTajlInyeckas. MexaHu3msl
00pa3oBaHus KOBAJIEHTHOM CBsI3M: OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA. DHEPrus U JJIMHA CBSI3U.
ITonsapHOCTH, HATPABIEHHOCTh M HACKIIIAEMOCTh
KOBaJICHTHOM cBsA3u. KpaTHbie cBsi3u. Bogoponnas
CBsA3b. MeXMOJIEKYJISIPHBIE B3aUMOICHCTBHS

http://school-collection.edu.ru/

11

BayleHTHOCTB U BaJICHTHBIE BO3MOXXHOCTH aTOMOB.
CBs3b  DIIEKTPOHHOM CTPYKTYpPbl MOJEKYJl C HX
r€OMETPUYECKUM CTPOCHHEM (Ha npuMepe
COEJMHEHUH 2JIEeMEHTOB BTOPOIO IIEPUOJIA).

http://school-collection.edu.ru/

12

[IpencraBieHue O KOMIUIEKCHBIX COEIMHEHUSIX.
Cocras KOMILJIEKCHOTO HOHa:
KOMILIEKCO0Opa3oBaTeb, JIUTaH/IbL. 3HaueHue
KOMILJIEKCHBIX COEIMHEHUI. [TonsiTue 0
KOOPJAWHALIMOHHON XUMUH.

http://school-collection.edu.ru/

13

BemiecTBa MONEKyISpPHOTO U HEMOJIEKYJISIPHOTO
cTpoeHusl. TUIbI KPUCTATUTMYECKUX PEMIETOK
(CTpYKTYp) ¥ CBOMCTBA BEIIECTB

http://school-collection.edu.ru/

14

[lonsTne o pucnepcHbIx cuctemax. VcTuHHBIE
pactBophl. [IpencTaBienne o KOJJIOUAHBIX PACTBOPAX.
CnocoObl  BBIpaXE€HHS KOHLIEHTPAllUd PacTBOPOB:
MaccoBasl JOJi BEIIECTBA B PACTBOPE, MOJIsIpHast
KOHIIEHTpaLs.

http://school-collection.edu.ru/

15

Hacreimennasie n HCHACBIIICHHBIC paCTBOPHI,

http://school-collection.edu.ru/



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
https://infourok.ru/prezentaciya-po-teme-pshe-d-imendeleeva-klass-3247664.html
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

pacTBopuMocTh. Kpucranmoruaparsl.

16 7. C11oco0bl BBIPaKEHHSI KOHIIEHTPALMHU PACTBOPOB http://school-collection.edu.ru/
17 8. Pemenue 3amad ¢ MCoJIb30BaHUEM OHSATHH
""MaccoBast J10J1s1 pacCTBOPEHHOTO BelecTra', http://school-collection.edu.ru/
"MOJIsIpHasi KOHLIEHTpaus"
18 0. Knaccudukanus 51 HOMEHKJIaTypa
HEOPTraHWYECKUX BEIIECTB. TpvnBHaanHe Ha3BaHUS htto://school-collection.edu.ru/
OT/IEITbHBIX MpeICTaBUTENCH HEOPTraHUYECKUX
BEIIECTB.
19 10. CucTteMaTH3alus U 0600IIeHNe 3HAHUI 110 TeMe http://school-collection.edu.ru/
20 11. KonTponpHas padora Nel o temam "CtpoeHue
aroma. [lepuoanyeckuii 3akoH u Ileproanyeckas
cucTeMa XMMU4ecKux aiementoB /1. U.
Menneneena", "Ctpoenue Bemectsa. MHOrooopasue
BeIIeCTB"
Xumnueckue peakunn (19 gacos)
21 1 [Ipesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-11-
klass-klassifikaciya-himicheskih-reakcij-5540433.html
Buneoypok:http://school-collection.edu.ru/
Ypok(AKmnacce):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Knaccndukanus — XMMHYECKMX — PeakUMd B | kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-
HEOPraHWYECKOM M OpraHUYecKOM XHMMHUM. 3aKkoH | priznakam-6964758 Buaeoypok
coxpaHeHHss Macchl BemiecTB; 3akoH coxpanenus u | (MHTEPYPOK):https:/interneturok.ru/lesson/chemistry/11-
IIPEBPAIICHHUS SHEPTHH [P XMMHUYECKUX PEaKIIHSIX. klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-
reaktsiy-teplovoy-effekt-himicheskih-reaktsiy Ypox (Ludposas
oubnmoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/klassifikaciya-himicheskih-reakc5/article Ypox
(POI):https://resh.edu.ru/subject/lesson/4938/
22 2 o Vpoxk(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
¥§g§zii;£iif;;$:;§$nx DCAKHIH. kiﬁetika-_69_95740_/tep|ovoi-e_f_fekt-khimicheskoi-reaktcii-
) termokhimicheskie-uravneniia-6964761
23 3. Brerunciienus o ypaBHeHUSIM XMMHUYECKUX PEAKIIUI Pemy ET"3:https://ege.sdamgia.ru/
Y TEPMOXUMUYECKHM YPAaBHECHUSIM
24 4, [Tpezentanust (MHDOOYPOK):https://infourok.ru/prezentaciya-po-

CKOpOCTh XMMHUYECKOH peakiiu, e€ 3aBUCUMOCTb
OT Pa3JIUYHBIX (PaKTOPOB.

himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
Buneoypok: http://school-collection.edu.ru/
VYpox(AKnacc):https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-
Kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
https://infourok.ru/prezentaciya-11-klass-klassifikaciya-himicheskih-reakcij-5540433.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/klassifikatciia-khimicheskikh-reaktcii-po-raznym-priznakam-6964758
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/klassifikatsiya-himicheskih-reaktsiy-teplovoy-effekt-himicheskih-reaktsiy
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://app.onlineschool-1.ru/11-klass/himiya/klassifikaciya-himicheskih-reakc5/article
https://resh.edu.ru/subject/lesson/4938/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/teplovoi-effekt-khimicheskoi-reaktcii-termokhimicheskie-uravneniia-6964761
https://ege.sdamgia.ru/
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
https://infourok.ru/prezentaciya-po-himii-na-temu-skorost-himicheskih-reakciy-klass-1040626.html
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759

skorost-reaktcii-6964759 Buneoypok
(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii

Ypoxk (Lludposas 6ubamuoTeka):https://app.onlineschool-1.ru/11-
klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-
reakcijl/article

25

['oMoreHHsbIe ¥ reTeporeHHbIe peakuun

http://school-collection.edu.ru/

26

IIpakTuueckas padoora Ne 1 o reme "Biusaue
pasIUYHBIX (PAKTOPOB HA CKOPOCTh XUMUYECKON
peakiuu"

27

I'omorennbie u rereporeHHble peakuuu. Karamus

Y KaTaJau3aTophbl.

OOpatuMbIe 1 HEOOPATUMBIC PEaKIIMH. XUMHYECKOE

paBHOBecue. KoHCTaHTa XMMUYECKOTO PaBHOBECHS.

DakTOopbl, BIUSIONINE HA MOJOKEHUE XUMHUYECKOTO

paBHOBECHSI: TEMIIEPATYpPA, JABICHUE U

KOHLIEHTPALlUU BELECTB, YYaCTBYIOIIMUX B PEAKILIUH.

[Tpunnun Jle larense.

http://school-collection.edu.ru/

28

IIpakTHuyeckas padora Ne 2 o reme "Bnusaue
pa3IUYHBIX (PAKTOPOB HA MOJIOKEHNE XUMUIECKOTO
paBHOBeCHs"

29

OnekTponuTHueckas nuccornuanus. CUIbHBIE U
cinabple 3nekTpoauTsl. Crenenp nuccounanuu. Cpena
BOJHBIX  pacTBOPOB:  KHCJOTHas, HeWTpajabHasd,
IIEJ0YHAs.

http://school-collection.edu.ru/

30

10.

Nounoe npousenenne Boabl. Cpea BOJHBIX
pacTBOopoB. Bonopoausiii nokazarens (pH) pactBopa

http://school-collection.edu.ru/

31

11.

['uaponms comeit. Peakiiy HOHHOTO OOMEHa.

http://school-collection.edu.ru/

32

12.

IIpakTnueckas padora Ne 3 o reme "Xummuueckue
peaklMK B paCTBOPAX JIEKTPOJIUTOB"

33

13.

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIHLHEIE peaKiuu.
Crenenb okuciieHus. OKHUCIMTENIL U BOCCTAHOBUTEND.
[Ipomeccol OKHCJICHHSA u BOCCTAHOBJICHUS.
Baxnenine okKUCIMTEIN 1 BOCCTAHOBHUTEIIH.

http://school-collection.edu.ru/

34

14,

Mertoa 3neKTpoHHOTO OanaHca

http://school-collection.edu.ru/

35

15.

3H€KTpOJIPI3 PAaCTBOPOB U pacCIlJiaBOB BCIICCTB

http://school-collection.edu.ru/



https://www.yaklass.ru/p/himija/11-klass/khimicheskaia-kinetika-6995740/skorost-khimicheskoi-reaktcii-faktory-vliiaiushchie-na-skorost-reaktcii-6964759
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://interneturok.ru/lesson/chemistry/11-klass/bklassifikaciya-himicheskih-reakcijb/skorost-himicheskoy-reaktsii
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/skorost-himicheskih-reakcij3/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
https://app.onlineschool-1.ru/11-klass/himiya/obratimost-himicheskih-reakcij1/article
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

36 16. Pemenue 3a1a4 pasanuHbIX THIIOB Pemry EI'3:https://ege.sdamgia.ru/
37 17. Pelenue 3a1a4 pa3IMIHbIX THIIOB Pemry EI'D:https://ege.sdamgia.ru/
38 18. CucreMaruzaius 1 0000IIeHNe 3HAHNUH 110 TEME

"Xumuyeckue peakiuu"
39 19. Konumponavnas paboma Ne2 no meme ""Xumuueckue

peaxuuu'

Pa3gen 2. Heo

raHnveCrass XuMus

Hemeraus (31 gac)

40

[lIonoxxenne HemerammoB B Ilepuoanueckoi
cucteMe xuMudeckux sneMmenToB /.M. MennaeneeBa u
OCOOCHHOCTH CTPOCHHUS HMX aToMOB. Dusnyeckue
CBOKMCTBa HEMETAJLJIOB.

http://school-collection.edu.ru/

41

ANOTpPONUS HEMETAIUIOB (HA IpUMepe KUCIopoa,
cepsl, pocdopa u yriepona).

http://school-collection.edu.ru/

42

Bomopon. [Tonyuenue, busnueckue "
XMMHYECKHE CBOMCTBA: pEAKIHMM C METaUlaMu U
HEMeTaJlJIaMH, BOCCTAaHOBHTEIIbHEIC CBOJCTBA.
I'mapunel. TorMBHBIE 2JIEMEHTHI.

http://school-collection.edu.ru/

43

lNanorensl. Haxoxenue B mpupoe, crocoObl
noJyueHus, GU3NYECKUe ¥ XUMUIECKIE CBONCTBRA.

http://school-collection.edu.ru/

44

l'anorenoBonopoasl. Baxuermme
KHCJIOPOJICOIEPKAIINE COCTMHEHHUSI TaJJOT€HOB.

http://school-collection.edu.ru/

45

JlabopaTopHble U TPOMBIIITIEHHBIE CTIOCOOBI
nonyqum[ TAaJIOTCHOB. HpI/IMeHeHI/Ie TaJIOTCHOB U UX
COeTMHEHNN

http://school-collection.edu.ru/

46

IIpakTuyeckasi paoora Ne 4. Pemenue
HKCIIEPUMEHTANIbHBIX 3a4a4 1o Teme "["anorensr"

47

Kucnopon, O30H. JlaGopaTtopHusie "
MPOMBIIIJIEHHBIE CIIOCOOBI  IMOJIyY€HHS KHUCIOPOJa.
®u3nueckue U XMMUYECKHUE CBOMCTBA M NMPUMEHEHUE
KHCJIOPOJIa ¥ 030HA.

http://school-collection.edu.ru/

48

OKcubl ¥ EPOKCU/IBI

http://school-collection.edu.ru/

49

10.

Pemrenne 3a1a4 pas3sjIM4YHbIX TUIIOB

50

11.

Cepa. Haxoxnenue B mpupoae, CIOCOOBI
NOJy4YeHUs1, PU3NIECKUE U XMMUYECKHE CBOUCTBA.

http://school-collection.edu.ru/



https://ege.sdamgia.ru/
https://ege.sdamgia.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

ol

12,

CepoBoaopo, CyIbpuabl.

http://school-collection.edu.ru/

52

13.

Oxkcun cepoi(1V), oxcup cepoi(VI). Cepuucras u
CepHas KHCIOTHI U UX coir. OcOOEHHOCTH CBOMCTB
CepHOU KUCnoThl. [IpuMmenenue cepol u €€
COCTUHEHUN.

http://school-collection.edu.ru/

53

14.

IIpakTuyeckas paoora Ne 5. Pemienue
AKCIIEpUMEHTaIbHBIX 3a7a4 1o TeMe "Cepa u e€
coelMHeHus "

54

15.

A3zor. HaxoxnmeHnue B Tmpupone, CHOCOOBI
noTydeHus, (U3MYECKHEe W XUMHUYCCKHE CBOWCTBA.
AMMMaK, HUTPUBIL.

http://school-collection.edu.ru/

55

16.

Oxcugpl a3ota. A30THCTast U a30THAS KUCIOTHI U
nx coyit. OcOOEHHOCTH CBOUCTB a30THOM KUCJIOTEI.

http://school-collection.edu.ru/

56

17.

[IpuMeHeHne a30Ta U €ero COeAUHEHUNH. A30THBIE
ya00peHusl.

http://school-collection.edu.ru/

S7

18.

docdop. HaxoxneHre B npupoe, Criocoobl
MOJTyYeHUsI, PU3NIECKUE M XUMUICCKIE CBOMCTBRA.
Dochuas u Gochun.

http://school-collection.edu.ru/

58

19.

Oxkcuasl hochopa, pocdopHas KucIoTa u €€ Cou.

http://school-collection.edu.ru/

59

20.

[Ipumenenune docdopa 1 ero coeTMHEHU.
dochopHble yaoOpeHus.

http://school-collection.edu.ru/

60

21.

IIpakTHdyeckas padora Ne 6. Pemenue
HKCTIEPUMEHTANIbHBIX 3a/1a4 1o Teme "A3ot u pocdop
U UX coequHeHus"

61

22,

VYrnepon, HaxoXkAeHHE B IpUpoJie. AJUIOTPOITHBIE
Moaudukanuu. Ou3nueckue 1 XMMUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIIEPOIOM.

http://school-collection.edu.ru/

62

23.

Oxcun  yruepona(ll), oxcun  yriepoma(lV),
yroJabHas KHCIOTa W €€ COMU. AKTHUBHPOBAHHBIN
yroib, aacopomus. dynnepensl, rpadeH, yriepoaHbie
HaHOTPYOKku.  [IpuMeHeHume  MPOCTHIX  BEMIECTB,
00pa30BaHHBIX YIIIEPOIOM, U €r0 COSAMHEHU.

http://school-collection.edu.ru/

63

24,

Pemenune 3amau PAa3JIMIHBIX TUIIOB

64

25.

Kpemunii. Haxoxaenne B mpupoe, crocoObl
NOJy4YeHHUs, PU3NUECKUE U XMMUYECKHE CBOWCTBA.

http://school-collection.edu.ru/

65

26.

Oxkcua kpemausi(1V), kpemMHHEBasT KHCIIOTA,

http://school-collection.edu.ru/
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CHJIMKATHI.

66 27. [IprumeHeHne KpeMHHUS U ero coequHeHui. CTekIo, htto://school-collection.edu.ru/
€ro NOJyYeHHEe, BUJIbI CTEKJIA.
67 28. Pemenue 3a1a4 pa3IMuHbIX THIIOB
68 29. CucreMaruzaiys 1 0000IeHHE 3HAaHNUH 110 TEME
"HemeTamnnr"
69 30. Konumponvnas paboma Ne3 no meme
"Hememannot"
70 31. AHanum3 pe3yabTaToB KOHTPOJBbHON paboThI,
KOPPEKIHsI OIUOOK
Metauisl (23 yaca)
71 1. ITonoxenue metamioB B [lepuoanueckoit cucreme
XUMHUYECKHX 2dJieMeHToB. (OcobeHHocTH cTpoeHus | http://school-collection.edu.ru/
3JICKTPOHHBIX 000JI0YEK aTOMOB METAJLIOB.
72 2. OGmme  du3mueckHe  CBOWCTBA  METAJIIOB. Eﬁggzlll)l()):ﬁt)tp;/t/res/r/\:e?u.ru/;ub}ect/lesion_/4961/ tl_[peSeHTaI_II/I}I
: https://infourok.ru/prezentaciya-na-temu-
[puvenenue meTaos B Oty i Texuuke. Crassl elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
MCTAJIIOB. Buneoypok:http://school-collection.edu.ru/
73 3. [Tonatue o xoppo3uun wmetawioB. CrocoObI .
Buneoypok:http://school-collection.edu.ru/
3aIIUTHI OT KOPPO3HUH.
74 4. Perienue 3a1au pasjiiuHbIX THUIIOB
75 5. DNEKTPOXUMHUYECKUH PsiJl HAIIPSHKEHUH METAJIIIOB. Ypoxk(POI):https://resh.edu.ru/subject/lesson/4961/ [Ipe3enTarus
O61mue crnocoObl MOTYyYEHUS! METAIIJIOB: (MH®OYPOK): https://infourok.ru/prezentaciya-na-temu-
TUAPOMETAJULYPIHUsl, IMPOMETAILTYPIHUs, elektrohimicheskij-ryad-napryazhenij-metallov-4703809.html
AIEKTPOMETAILTYPTHSL. Buneoypok:http://school-collection.edu.ru/
76 6. [Tpesentanus (MHDOYPOK):https://infourok.ru/prezentaciya-po-
himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Obutas XapaKTepucTiia - MeTallion |A-rpymmet | gymeoypox: http://school-collection.edu.ru/
TepuonuHeckol CHCTEMbl XMMHHYECKHX 3JIEMEHTOB. Ypok(AKnacc):https://www.yaklass.ru/p/himija/11-
Harpuii w xammii: mnomydenue, ¢usndeckue u | klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
XUMHYECKHE  CBOWMCTBA, NpUMeHeHHe mpocTeix | Metallov-ia-iiia-grupp-7183916
BEIIECTB M MX COEIUHEHUIA. Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy
17 7. [Tpezentamust (MHDOOYPOK):https://infourok.ru/prezentaciya-po-

O6mas xapakrepuctika MetayioB ||A-rpynmst
[Teproanueckoi CUCTEMBI XUMUYECKUX IIEMEHTOB.
Marnuii 1 KajaplUuii: odydeHue, Gu3ndeckue u

himii-na-temu-metalli-gruppi-glavnoy-podgruppi-1919665.html
Buneoypok: http://school-collection.edu.ru/
Ypox(AKmacc):https://www.yaklass.ru/p/himija/11-
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XUMHYECKHE CBOMCTBA, MPUMEHEHHUE TPOCTHIX
BEILIECTB U UX COEIUHEHMIL.

klass/kharakteristika-metallov-7200709/obshchaia-kharakteristika-
metallov-ia-iiia-grupp-7183916
Buneoypok(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-
klass/osnovnye-metally-i-nemetally/metally-i-ih-svoystva-schelochnye-
metally-schelochnozemelnye-metally-alyuminiy

78 8. [Ipesentanus (MHDPOYPOK):https://infourok.ru/prezentaciya-k-uroku-
himii-v-klasse-po-teme-zhestkost-vodi-453702.html
JXKéctkocTh BOJBI M CITOCOOBI €€ yCTpaHSHHS. Ypok(AKnace):https://www.yaklass.ru/p/himija/11-
klass/kharakteristika-metallov-7200709/zhestkost-vody-i-sposoby-ee-
umensheniia-7228154
79 0. AJTIOMUHMI: MOJTy4YEHHE, buznveckue H
XMMHYECKHE  CBOMCTBa, MpUMEHEHUe mpocrtoro | http://school-collection.edu.ru/
BEILIECTBA U €r0 COCIMHEHHUI.
80 10. AMQOTEpHEIC CBOHCTBA OKCHJZ M THIPOKCHIA http://school-collection.edu.ru/
AJTIOMUHUS, TUIPOKCOKOMIIJIEKCHI AJTFIOMUHMSL.
81 11. Pemenue 3a1a4 pa3inuHbIX TUIIOB
82 12. IIpakTnuyeckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe "MeTasibl
[JIaBHBIX noArpymnm"
83 13. OO0mass xapakTepuCTHKa METaNIOB TMOOOYHBIX
noarpynn  (b-rpynmn)  Ilepuoguueckoit  cuctemsl |  http://school-collection.edu.ru/
XAMHYECKHUX JIEMCHTOB.
84 14. Pu3nyeckue M XUMHUYECKHE CBOWCTBA XpoMa M
ero coemuHeHuid. Okcuapl 1 rugpokcuasl xpoma(ll),
xpoma(lll) u xpoma(VI1). Xpomatsl u auxpomatsl, ux | http://school-collection.edu.ru/
OKHCIUTENbHBIE CBOMCTBA. [loydeHne u npuMeHeHne
Xpoma.
85 15. Pur3nyecKknue 1 XMMHUUYECKUE CBOMCTBA MapraHia u
ero coenuHeHni. Baxuennme coeqMHEHNA
mapranna(ll), mapranua(lV), mapranmna(Vl1) u http://school-collection.edu.ru/
mapranma(Vll). Tlepmanranar xamus, ero
OKHCJIMTEJIbHBIE CBOMCTBA.
86 16. du3nyeckue U XUMUYECKHE CBOMCTBA Kele3a W
ero coenuHeHuil. OKCUIBI, THAPOKCUIBI U COJHU htt://school-collection.edu.ru/
xene3a(ll) u xenesa(lll). IToxydenne u nmpumeHeHHe
JKeJe3a U €ro CIJIaBOB.
87 17. Ddusnyeckre U XUMHUYECKHe CBOiicTBa Menu U €€ | http://school-collection.edu.ru/
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coequHenunil. [lonyyeHne m mpuMeHeHUE Meau U eé
COCTUHEHUH.

88 18. [{uHK: monydenue, Pu3ndecKknue U XUMUUIECKHE
cBoiicTBa. AM(OTEpHBIC CBOWCTBA OKCHIA U
TUJIPOKCHUIA [IMHKA, TUIPOKCOKOMIUIIEKCHI IIMHKA.
[IpuMeHeHre MHKA U €r0 COeTMHEHUN.

http://school-collection.edu.ru/

89 19. IIpakTHueckasi padora Ne 8. Pemenue
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 Teme "MeTasuibl
MOOOYHBIX TOATPYI"

90 20. Pelenue 3a1a4 pasIMIHbIX THIIOB

91 21. O0001IeHNEe U CHCTeMAaTU3alNs U3YICHHOTO
Marepuaiia 1o reme "Metauibl"

92 22. Koumponvnas paboma Ned no meme "Memannot"

03 23. AHanu3 pe3yinbTaToB KOHTPOJIBHOHN paboTHI,

KOppEeKLHsI OIIHO0K

Pa3zgen 3.XuMus ¥ :KU3HL

MeToabl TO3HAHUS B XUMHUH. XUMUS U KU3HB (9 yacoB)

94 1. Ponp xuMum B OOECIEUEHUH  yCTOMYHUBOTO
pa3BuTHsl yenoBeuecTBa. lloHsATHME O HayudHBIX
METO/aX TO3HAaHUA M  METOAOJOTMM HAy4YHOI'O
HCCIICIOBAaHUS.

http://school-collection.edu.ru/

95 2. Hayunble npuHIUIBI OpraHU3allid XUMHUYECKOIO
npou3BoicTBa. [IpoMblieHHBIE CTIOCOOBI TOTY4YEeHHUs
BOXHEHIINX BEIIECTB (Ha MpHUMEpe INPOU3BOACTBA
aMMHaKa, CEepHOU KHCJIOTBI, METaHOJIa).
[TpoMbInIIeHHBIE CIOCOOBI TMOMYYEHHS] METAIIOB M

http://school-collection.edu.ru/

CIIJIaBOB.

96 3. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOILIEH Cpelbl U
ero mocneActBus. Ponp xumuum B obecrniedeHuu | http://school-collection.edu.ru/
SHEPTEeTHYECKOM 0€30MacCHOCTH.

97 iy XuMHUsS W 300pOBbE YEJIOBEKa. JIlekapCTBEHHBIE
cpenctBa. I[lpaBuna wucmosib30BaHUSI JE€KapCTBEHHBIX | http://school-collection.edu.ru/
npenaparoB. Pojib XUMUM B pa3BUTHH MEIUIIAHBI.

08 5. XuMUSI UITU: OCHOBHBIC KOMIIOHEHTHI, MMUIIEBHIC

N http://school-collection.edu.ru/
nobaBku. Pomp xumum B o0ecHeUeHUHM MHILEBON
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0€30I1aCHOCTH.

99 Kocmernueckne wu mapdroMepHbIe CpeCTBa.
briToBas XHUMUSL. IIpaBuna 0e30IacHoTo i
. http://school-collection.edu.ru/
WCIIOJIb30BAaHUS  TpernapaTtoB OBITOBOM XWMHUHU B
MMOBCEIHEBHOM KH3HU.
100 Xumus B CTPOUTEIILCTBE: BaKHEHIIIHE )
p http://school-collection.edu.ru/
CTPOUTEIIbHBIE MaTepHaJIbI (LIEMEHT, OETOH).
101 XUMHSI B CEIILCKOM X03sKcTBe. Opranndyeckue U .
P http://school-collection.edu.ru/
MUHEPATBHBIC yIOOpEHUSI.
102 CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTEepHaIbI,

KpacKH, CTEKJIO0, KepaMuka. Marepuansl s
anekTpoHnku. HanorexHonornu

http://school-collection.edu.ru/
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YUYEBHO-METOJJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

» Xumusi: YriyonéHubiil ypoBeHb ypoBeHb: 10 knacc: yueonuk/ B.B. Epémun, H.E. Ky3emenko, B.W. Tepenun, A.A.
Hpo3nos, B.B. JIynun.- M. [Ipoda, 2020.

* Xumusi: Yriyonéuneiii ypoBensb: 11 kiacc: yueOnux/ B.B. Epémun, H.E. Ky3smenko, B.U. Tepenun, A.A. [Ipo3nos, B.B.
Jlynun.- M. JIpoda, 2020.

[lepunonnueckas cucrema XxuMu4yeckux anemeHToB [[.M.MenzaeneeBa, Tabiauia pacCTBOPUMOCTH, 3IEKTPOXUMUYECKHIA PsiJT
HaIpsHKEHNS] METAJUIOB

METOJINYECKHNE MATEPHAJIBI IJIS1 YUUTEJIA
https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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