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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XUMHM Ha YpPOBHE CpelHero oOiiero oOpa3oBaHuUs
paspabotrana Ha ocHOoBe DemepanpHOro 3akoHa ot 29.12.2012 Ne 273-®3 «0O06
obpazoBanuu B Poccuiickoit deneparun», TpeOOBaHUM K pe3ysibTaTaM OCBOCHUS
denepanbHOil 00pa30BaTENbHOW MPOrPaMMbl CpPEIHEro O00IIero 00pa3oBaHUS
(®OIT  COO), unpencrasieHHbix B DenmepanbHOM  TOCYIapCTBEHHOM
obpazoBarenbHoM ctaHgapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
yuebHOoro mpeamera «XuMus» B 00pa3zoBaTeNbHBIX opraHuzanusx Poccuiickoit
Odenepanuu, peanu3yloOlUX OCHOBHBIE 00pa3oBaTeNbHbIC MPOTPAMMBI, U
OCHOBHBIX TOIokeHUN «CrpaTernu pa3BUTHS BocnuTaHusi B Poccuiickoi
Odenepanuu Ha nepuoa a0 2025 roma» (Pacmopsikenue IlpaBurenbctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpamMMbl MO XUMHUHU, K OIPEACIICHUIO
oO1elt cTpareruu 00y4YeHus, BOCIUTAHUS U PA3BUTHUSL O0yUYaIOIIMXCSA CPEICTBAMU
yueOHoro npeamera «Xumus» st 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTABUIIU
koHuenrtyanbHble nojoxkeHus ®I'OC COO o B3aMMOOOYCIOBIEHHOCTH LIEJNIEH,
COJICpKaHMs, PE3YyJIbTATOB OOy4YeHUSI U TPeOOBaHWI K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKaMU
00111€00pa30BaTeIbHON  OpraHu3alluu, SBISETCS HEOTHEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)KHT 3aBEpINAIONIMM DJTAallOM peau3alui  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX IIEHHOCTEH, TMPUCYIINX
LEJIOCTHOM CHUCTEME XUMHUYECKOTrO oO0pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPO/IbI, (HOPMUPOBAHUSI MUPOBO33PEHUS U 001N KYIbTYpPbI
YeJIOBeKa, a TakKe OKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3I0POBBI0 M MNPUPOAHON cpeme. Peamusyercs xumudeckoe oOpa3oBaHUE
00yJaroImmxcs Ha YPOBHE CPEIHEro OO0Iero oOpa3oBaHUs CPEACTBAMH y4eOHOTO
npeaMera «XUMHUS», COIECPKAHUE U TOCTPOCHHE KOTOPOTrO OMNPEAEIEHBl B
nmporpaMme MO XUMHU C Y4€TOM cChnenudUKd HAyKu XUMUU, €€ 3HAYCHUS B
MO3HAHWW TIPUPOJBI U B MaTEPUAIBHOW KU3HHM OOIIECTBA, a TakKe C y4ETOM
o0mux 1ened W TPUHIMIOB, XapaKTEPHU3YIONIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero oorero oopasoBanus B Poccuiickoit denepanuu.

XUMUSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK UTPaeT 0COOyI POJib B
COBPEMEHHOM LMBWJIM3AIMH, B CO3[JaHUM HOBOW 0a3bl MaTepUaIbHON KYJIbTYpHI.
OHa BHOCHUT CBOI BKJIaJl B (DOPMUPOBAHKE PAIIMOHAIHHOTO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHHE IEJIOCTHOTO TPECTABICHUS 00 OKPYKAIOIIEM MHPE KaK O €UHCTBE
MPUPOJLI M YEJIOBEKa, KOTOpoe (OpPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUSA
BEIIIECTBEHHOI'O COCTaBa OKPY KAIOIIET0 MHUpPA, OCO3HAHUSI B3aMMOCBSA3U MEXKIY
CTPOCHHEM BEIIIECTB, UX CBONCTBAMHU U BO3MOKHBIMH O0JIACTSIMH MPUMEHEHUS.



TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAYKaMH, XMMUS CTajla
HEOTHEMJIEMOMN YacThI0 MUPOBOI KyJIbTYpbl, HEOOXOJAMMBIM YCIOBHEM YCIICITHOTO
TpyJla W KU3HH KaKJIO0ro wieHa oOmecTtBa. COBpeMEHHas XMMHsS KakK HaykKa
CO3MJATENIbHAs, KaK HayKa BBICOKMX TEXHOJIOTMM HallpaBleHa HAa pelIeHue
rJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHsSL UEIOBEYECTBA — ChIPbEBOM,
HHEPreTUUECKOM, MUILEBOM, IKOJIOIMUECKON 0€3011aCHOCTH U OXPaHBI 30POBbSL.

B coorBercTBUM ¢ OOIMMHM LEISIMU W TNPUHLUUIIAMH CPEIHEr0 OOILIEro
oOpaszoBanus coaepkanue npeamera «Xumus» (10—-11 kmaccel, 0a30BbIN ypOBEHb
M3Y4YEHUs1) OPUEHTHUPOBAHO NMPEUMYLIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOJATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM i  BBIPAOOTKH MHPOBO33PEHUYECKHUX
OpHEHTHPOB, YCIEUIHOIO BKJIIOUYEHHS B JKHU3Hb COLIMYMA, IIPOJOJDKEHUS
o0Opa30BaHMsI B pa3IUYHbBIX 00JIACTSIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBndomiuMu  npeaMeTa  «XUMHUSA» SABISAIOTCS  0a30BbIe  KYpPChl —
«Oprannyeckag xumus» U «OOmas W HEOpPraHWYecKas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHMsI KOTOPBIX SIBJISIIOTCSI OCHOBBI 0A30BOM HayKH: cHCTEMa
3HaHUU MO0 HEOPTraHMYECKON XMMHUHU (C BKIIOYEHHEM 3HAHUM U3 OOIIeH XUMHH) U
OpraHnYeCcKOr Xxumuu. POpMHUPOBAHUE JAHHOM CHUCTEMBI 3HAHWW NPU U3yYCHUHU
npeaMeTa 00€CIeYnMBAaEeT BO3MOXKHOCTh PACCMOTPEHUSI BCEr0 MHOroo0Opasus
BEILIECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas XuMus» cQopMHpoBaHa B MPOrpaMME MO XMMHUU Ha OCHOBE
CUCTEMHOIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja U 0O0ycJoBIIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  DPa3BUTHEM  3HAaHUW Ha  ONpele’EHHbIX
TEOPETUYECKNX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMHHU BELIECTBA
paccMaTpUBAIOTCS HAa YPOBHE KJIACCUYECKOW TEOPHUHM CTPOEHHSI OPTraHUYECKUX
COCAMHEHNH, a TaKXe Ha YPOBHE CTEPEOXUMHUYECKHUX M JIIEKTPOHHBIX
OpeICTaBIeHUd O cTpoeHuu BemecTB. CBeleHUs 00 H3yyaeMbIX B Kypce
BELIECTBAX JAIOTCS B PA3BUTHH — OT YIJIIEBOJAOPOJIOB JO CIOXKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUWHEHHN. B Kypce OpraHMyeckol XUMHH IOJIYy4YarOT DPa3BUTHE
c(OpMHUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs MEepBOHAYaIbHbIC
IpPEICTaBICHUS O XUMHUYECKOM CBSI3U, KJIACCU(PUKALMOHHBIX NMPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUYECKOU PEAKLINH.

[log HOBBIM yIJIOM 3peHus B MpeaMere «XuMmus» 0a30BOro ypOBHS
paccMaTpuBaeTCs HW3YYEHHbIH Ha YpPOBHE OCHOBHOTO 0O0Imero oOpa3oBaHUs
TEOPETHUUECKH MaTepuanl | (DAKTOJIOTMUYECKHE CBEICHHUS O BEIIECTBAX W
XUMHUYECKON peakiuu. Tak, B yacTHOCTH, B Kypce «OOIIas ¥ HeopraHuyeckas
XUMHS» O0O0yYarolMMCs TPEOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAa4YCHHE
NEPUOJUYECKOTO 3aKOHA C OOILETEOPETUUECKUX U METOAOJOTUYECKUX TMO3UIUH,



ryoKe TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH 53TOro 3akoHa — OT
o0oO0mIaromiei 10 00bACHAIONMEH U MPOTHOZUPYIOUICH.

Enunas cucrema 3HaHWN O BOXKHEUMIIMX BEILIECTBAX, UX COCTAaBE, CTPOCHUHU,
CBOWCTBaX M NPHUMEHEHHUH, a4 TAKKE O XHUMHUYECKHX PEAKUUSIX, UX CYIIHOCTH H
3aKOHOMEpPHOCTSAX MNpOTEeKaHus JonosHsercs B Kypcax 10 m 11 xiaccos
AJIEMEHTAaMHU COJEpKAHMS, HMMEIOUMMHU KYJIbTYPOJOTHUYECKHMI M IMPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHHUMAHUIO B3aUMOCBS3M XHUMHH C
OPYTMMHM HayKaMmH, PacKpbIBalOT €€ poJib B MO3HABATEIbHONM WU NPAKTUYECKOU
JESTEIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHSI K IPOIECCY
TBOpYECTBA B 00JACTU TEOPUU M MPAKTHUECKUX MPHUIOKEHUN XUMHH, TOMOTAIOT
BBIITYCKHUKY OpPUEHTHUPOBAaThCS B OOIMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX
npobsieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HH(OpPMALMIO U
OPUMEHATh €€ U1 IONOJIHEHWS 3HAaHUM, pEIIEHUS WHTEUICKTYaJbHbIX U
AKCIIEPUMEHTAJIbHBIX MCCIIEN0BATENbCKUX 3a/1ad. B 1enom copepxkanue yueOHOTO
npeaMeTa  «XWUMHsD» ~ JAHHOTO  YPOBHS  M3YYEHUSI OpPUEHTHPOBAHO  HA
(dopmupoBaHre y OOy4YaOMIMXCA MHPOBO33PEHUECKOW OCHOBBI JJIsi MMOHUMAaHUSA
¢unocodckux uued, TaKux Kak: MaTepualbHOE EIMHCTBO HEOPraHMYECKOIo MU
OpPraHUYECKOTO MHpa, OOYCIIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOEHUEM, I[T03HABAEMOCTh MPUPOJHBIX SABJICHUM MYTEM OHKCIEPUMEHTAa U
peuieHusl MPOTHUBOPEYMH MEXKIy HOBbIMU (akTaMM U TEOPETHUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU 3KOJIOTMYECKUX MpoOieM, a
Takke MpolJeM cOepekeHUsl IHEPreTUUECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEPUAJIOB.

B nmnmaHe pemeHus 3agad  BOCHHUTAHMS, pa3BUTUS W COLMAIM3ALUU
oOy4Jaronuxcsi TPUHATBIE NPOrpaMMON MO XMMHUHM MOJIXOJbl K OINPEHCICHHUIO
COJEp)KaHUsT M TIOCTPOCHHUS TpeaMeTa NpelycMaTpuBalOT (POPMUPOBAHUE
YHHUBEpPCAJIbHBIX Y4E€OHBIX JEWCTBUH, HMeEIOMMX O0a30Boe 3HAUCHHE IS
pa3iIMyYHBIX BHJIOB JESATENBHOCTH: pEUIeHHs NpoOsieM, NOHCKa, aHalu3a H
00paboTKN uH(pOpMaIUU, HEOOXOAUMBIX JJI IPUOOPETEHHSI ONbITA MPAKTUYECKON
U HCCIIEOBATENbCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)XXKHOE MECTO B IO3HAHWUU
XUMHH.

B npaktuke mnpenogaBaHus XUMUU Kak Ha YpPOBHE OCHOBHOIO OOUIETro
0o0pa3oBaHusl, TaK U HA YPOBHE CPEJIHETO 00IIETro 00pa3oBaHusl, IIPU ONPEICTCHUN
coJiepKaTeIbHOM XapaKTEPUCTUKU IIeJIed W3Y4YeHHUs MpeIMeTa HalpaBlIeHUEM
MEPBOCTENEHHOW 3HAYUMOCTU TPATUIMOHHO NpU3HAETCA (HOPMUPOBAHHE OCHOB
XUMHUYECKON HayKd Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
JESATEIbHOCTH YE€JIOBEKa UM KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyNIbTypbl. C
METOANYECKOW TOYKHM 3PEHMUS TAKOW IIOAXOJ K OIPEAECICHHUIO LEIEU H3yYEHUS
peIMeTa SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JTaHHOW TOYKE 3pEHUS TJIABHBIMU IETSIMA W3Y4YEHUsS IpenMeTa
«Xumust» Ha 6a3oBoM ypoBHe (10 —11 ki1.) BIsIOTCS:

e (opmMupoBaHME CHCTEMBl XUMWYECKMX 3HAHUH KAk  Ba)KHEHIIICH
COCTaBJISIIOIIECH €CTECTBEHHO-HAYYHOW KapTHHBI MHpPa, B OCHOBE KOTOPOU
JeXKaT KIIFOYEBBIC MOHATHUS, (yHIaMEHTAIbHBIE 3aKOHBI U TEOPUU XWMUH,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE M TMOHWUMAHWE CYIIHOCTH JOCTYITHBIX
000011IeHUI MHPOBO33PEHUECKOT0 XapaKTepa, 03HAKOMIIEHHE C UCTOpHUEH
WX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHUE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHUS
BEIIECTB M XUMHUYECKUX peaKIHil, HEOOXOAMMBIX [JIsi NPUOOpEeTeHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B TIPUPOJIC, B MPAKTUUECKON U TTOBCEAHCBHOM JKU3HHU;

e pa3BUTHE YMEHUH U CTIOCOOOB EATEIHLHOCTH, CBI3aHHBIX C HAOMIOICHUEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIIEPUMEHTa, COOJIOCHHEM IPaBUII
0e301acHOro O0paIeHus ¢ BEIeCTBAMH.

Hapsiny ¢ atumMm, comepskaTenbHas XapaKTepUCTHKA TeNIel U 3a7a9 U3YUCHHUS
peaMeTa B IporpaMme 1Mo XMMUM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpellHero olmiero oopazoBanus. CeronHs B
NpernojaBaHu  XUMHUM B OOJNIbIIE  CTENEeHU OTHAETCS  MPEeANnOoYTEHUE
MPAKTUYECKOH KOMITOHEHTE COJCp)KaHUS OOy4YCHUsS, OpPHUEHTHPOBAHHOW Ha
MOATOTOBKY BBIMYCKHUKA 00II€00pa30BaTENbHON OpPraHW3allid, BIAACIOLIETO HE
HAOOpOM 3HAHUW, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CHoco0aMu U
YMEHUSIMA aKTUBHOTO TIOJIYYCHHS 3HAHUN U MPUMEHEHHUS UX B PEAJTbHOM KUZHU
JUTSI pEIICHUS TPAKTUIECKUX 3a]1a4.

B cBs3m ¢ 3TUM mnpu u3ydeHUW TmpeaMeTa «XUMUS» JOMHHHUPYIOIIEE
3HaUYEHUE NMPUOOPETAIOT TAKKE 1IEJIU U 33]Ia4H, KaK:

aganTaiys 00y4yarolmuxcsl K YCIOBUSM JUHAMUYHO Pa3BUBAIONMIETOCS MHPA,
dbopMHpOBaHWE  MHTEIUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHSITHIO TPAMOTHBIX
pEIICHNI B KOHKPETHBIX XKU3HCHHBIX CHTYAIUsAX, CBA3aHHBIX C BEIICCTBAMHU U UX
MIPUMCHECHHUEM;

dbopMupoBaHre y OOYYalONMIUXCS  KITIOUEBBIX  HABBIKOB  (KJIFOYEBBIX
KOMITETCHIINM), WMEIONINX YHUBEPCATbHOE 3HAYCHHWE I Pa3IMYHBIX BHUIOB
NeSTEILHOCTH: PENICHHs MpoOJieM, MOrcKa, aHaau3a U 00paboTKku MHGOpPMAIIIH,
HEOOXOMUMBIX JUIsI TIPUOOPETEHHUS OIbITa JCATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOC MECTO B IIO3HAHWM XWMHH, a TaKXKe IS OICHKH C IO3WUIHN
AKOJIOTHYCCKON O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB W XHUMHYCCKHUX
MIPOIIECCOB HAa OPTaHU3M UYEJIOBEKA U MIPUPOIHYIO CPELy;



pa3BUTHE I103HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEH 00yUaronMXcs: CIIOCOOHOCTH CAaMOCTOATEIBHO MPUOOPETATh HOBBIC
3HAHHUA 10 XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOIb30BATh
COBpEMEHHBIE HH(POPMAIIMOHHBIE TEXHOJIOTUU JIJIsl TIOMCKA U aHanu3a yu4eOHOU U
HaY4YHO-TIOMYJISIPHON MH(OpPMAIIMK XUMHUYECKOTIO COJIEPKAHNUS;

(opMupOBaHKE U PA3BUTHE Y OOYUYAIOLIUXCSI ACCOUUATUBHOTO U JIOTUYECKOTO
MBILLIEHHS], HA0JII01aTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOUMBI, B YAaCTHOCTH, NMPHU IJIAHUPOBAHUU MU TPOBEIACHUH XHUMHUYECKOTO
AKCIEPUMEHTA;

BOCIIMTAaHHE Yy oOOydarommxcs YOEKIEHHOCTH B  TI'yMaHHUCTUYECKOU
HaIpaBJIECHHOCTH XUMHUH, €€ BAXKHOM pOJNM B pEIICHUU TJI00aNbHBIX MpOoOsIeM
palMOHAIBHOIO MPUPOAONOJIB30BaHNUs, OMOIHEHNS SHEPIeTUYECKUX PECYPCOB U
COXPAaHEHHUsI TPUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpesKHOTO
OTHOIICHUS K TPUPOJIE W CBOEMY 3[0OPOBBIO, a TakKe MPUOOPETEHHs OMbITa
UCIIOJb30BAaHUSl TOJIyYEHHBIX 3HAHUM /I NPUHATHS TPaMOTHBIX pELICHUN B
CUTYalUsIX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSMHU.

B yueOHOM mnaHe cpeaHero ooOmero oOpa3oBaHHUs NpeAMET «XUMUS)
0a30BOro ypoBHSI BXOJUT B COCTaB MpeAMETHOIN oOnactu «EcTecTBEeHHO-HayuHbIE
OPEIMETHD).

OO61iee ynciio 4acoB, OTBEAEHHBIX IJIs1 U3YyYEHUsI XUMUH, HA 0a30BOM YPOBHE
cpeaHero oouiero oopazoBaHusi, coctapisieT 68 vacos: B 10 kiacce — 34 yaca (1
yac B Henento), B 11 kimacce — 34 yaca (1 yac B Henernto).



COIEPKAHUE OBYYEHUA
10 KITACC
OPTAHUYECKASA XUMUSA

Teopernyeckne 0OCHOBbI OPraHMYECKON XUMUH

IIpeameT opraHuYecKol XUMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIyYECHUM HOBBIX BEIIECTB M MaTepuajoB. Teopus CTpPOEHUs OpPraHUYECKHUX
coequHeHnit A. M. bytnepoBa, e€ ocHOBHBIE MO0KeHHsI. CTPYKTypHBIE POPMYJIBI
OpraHMYecKUX BemlecTB. ['omoisiorusi, wu3oMmepus. XHUMHUYECKas CBA3b B
OpPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPAaTHBIE CBS3U.

[IpencraBieHue o kiaccU(pUKalMu OpraHudeckux BemiecTB. HoMmeHkiaTypa
OpraHUYECKUX COCIUHEHHUH (CUCTEMAaTW4eCcKas) W TPUBUAIbHBIE HA3BaHUSA
BaKHEHIINX MTPEACTABUTENEN KIACCOB OPraHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METOJbl HW3YYEHHUsS BEIIECTB M HX MpEBpalCHUIL:
O3HAaKOMJIEHHME C O0pa3laMy OpPraHMYECKUX BEHIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHMYECKHX BELIECTB, HAOIIOJACHUE U
ONMCAHUE JEMOHCTPALMOHHBIX OIBITOB IO MTPEBPAIICHUI0 OPTaHUYECKUX BELIECTB
IIpU HarpeBaHuM (IUIaBJICHUE, OOYTJIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJNKaHBI: COCTaB W CTPOEHWE, TOMOJIOTMYECKMH psA. MeraH M 3TaH —
OpocTeilline NpeACTaBUTENN aJKaHOB: (PU3WYECKUE M XMMHUYECKHE CBOWCTBA
(peakuuy 3aMelIeHUs M TOPEHMs), HAXOXKIEHHE B MPUPOJE, MOJyuyeHUE U
MIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTUYECKUHN pAN. DTUJIEH U IMPONUIEH —
OpocTeiline NpeACTaBUTENN aJKEHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUSA, TAJIOICHUPOBAHMS, THIpATallMd, OKHUCJIEHUS U
MOJIMMEPHU3AIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankanauensl: OyrtamueH-1,3 u metunOyraaueH-1,3: cTpoeHHe, BaKHEHIIHE
XUMUYECKUE CBOWCTBa (peakuusi noiaumepusanuu). [lomydeHne CHHTETHYECKOTO
KaydyKa 1 pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHUM psifi. ALIeTUIIEH
— TMPOCTEUIINIA TPEICTaBUTENb AQJIKMHOB: COCTaB, CTpOEHHUE, (U3UYECKUE WU
XUMUYECKUE CBOMCTBA (pEaKLMHU TMAPUPOBAHUS, FaJOr€HUPOBAHUS, TMAPATALNH,
TOpEHUs), OJyUYEHUE U TPUMEHEHUE.

Apensl. benzoin: cocrtaB, cTpoeHue, (puU3MUECKHE U XUMUYECKHE CBOMCTBA
(peakuuu rajoreHupoOBaHUS U HUTPOBAHUA), MOJyYEHUE U NpUMeHeHue. Tonyon:
cocmas, cmpoeHue,  uauyeckue U  XuUMuyeckue  ceolcmea  (peaxyuu
2aNI02eHUPOBAHUSL U HUMPOBAHUA), NOayueHue u npumenerue. TOKCUYHOCTh



apeHoB. ['eHeTmueckas CBs3b MEXKAY YIJIEBOJAOPOJAMH, MNPUHANICKAILIUMHU K
Pa3IMYHBIM KJIACCAM.

[IpuponHble MCTOYHUKH YriaeBOAOPOAOB. IIpUpOAHBII Tra3 W MOMyTHBIE
HedTsubie ra3el. HedTe u e€ mpoucxoxaeHue. CrocoObl nepepaboTku HeTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKHM, KaTAIUTHYECKHil), mnuposm3. IIpoayKTsl
nepepaboTku HeTH, UX IPUMEHEHHUE B MPOMBIIICHHOCTH U B ObITy. KameHHbIH
YTOJIb U NPOAYKTHI €r0 MepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl HW3yYEHHS BEHIECTB M HX MPEBpaALICHUN:
O3HAaKOMJIEHHE C oOpasllaMH IUIaCTMACC, KAay4yKOB M PE3UHBI, KOJUICKIIUH
«Hedptp» u  «Yromp», MOJEIMPOBAHUE  MOJIEKYJ  YIJEBOJOPOJAOB U
raJIOreHONPON3BOIHBIX, MTPOBEICHUE MPAKTUYECKON pabOThI: MOTyYeHHE STUIICHA
Y N3y4YEHHE €TO CBOWCTB.

Pacuérnrle 3agaumn.

Beluucnenuss mo ypaBHEHHMIO XHMHMYECKOW peakuuu (maccel, 0O0OBEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM IIPOJYKTA PEAKIMH IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WM IIPOJYKTOB PEAKIIUN).

Kuciopoacoaep:kamue opranu4eckue coeIMHeHUs

[IpenenbHble OJHOATOMHBIE CHUPTHL. MeETaHON M 3TAHOJ: CTPOEHHE,
(¢u3nueckue M XHUMHYECKHME CBOMCTBA (peakUMH C AaKTUBHBIMH METaJJIaMH,
rajJlor€HOBOJIOPO/IaMH, TOpPEHHE), MpUMEHEHHE. BoaoponHble CBSA3M MEXITY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIA HA OPTaHNU3M YeJIOBEKa.

MHoOroaTroMHble  COUPTBHL. OJTWIEHIJUKOIb W  TIMLEPUH: CTPOEHUE,
(¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO  IIEIOYHBIMHU
MeTaJlJlaMHl, KaueCTBEHHasl peaklMsi Ha MHOroaTOMHbIe cnupthl). JleiicTBue Ha
opraHusM uenoBeka. [ [pumeHenue rauueprHa U 3TUIIEHTJIMKOJIS.

@deHoM: CTpOEHHUE MOJEKYJbl, (U3UYECKHE UM XUMHUYECKHE CBOICTBA.
Toxkcuunocts denona. [lpumenenue denomna.

Anpperunpl U kemouwvl. DOpMANBIAETHI, ALETAIBAEIHA:  CTPOEHUE,
(¢u3nueckue W XUMHYECKHE CBOMCTBA (pEaKUUU OKHCIIEHHUS M BOCCTAHOBJIIEHUS,
KaueCTBEHHbIE PEAKLMH), IOJyYCHHUE U TPUMEHEHUE.

OOHOOCHOBHBIE MpeaeibHble KapOOHOBBIE KHCIOThL. MypaBbuHas U
YKCyCHasi KMCIJIOTBI: CTpOCHHE, (PU3NYECKUEe U XUMHUYECKHEe CBOMCTBA (CBOMCTBA,
oO1ue A1 Kiacca KUCIOT, peakuus 3TepuuKaium), noJyyeHue U NMpUMEHEHHUE.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI Kak MPECTaBUTENN BBICIIMX KapOOHOBBIX

KHCJIOT. MbIJIa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, IX MOIOIIEe ACHCTBUE.

Crnoxuble 3¢GuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['maponus
cnoxHbIX 3¢upoB. Kupsel. 'naponus xxupos. [IpumeHenue xupoB. bruosornueckas
POJIb KUPOB.



VYrneBoapl:  coctaB, KjaccuuKanus ~— yriaeBoAoB  (MOHO-, JAU- H
noyimcaxapuibl). [ I0k03a — MpocTeNInii MOHOCaXapua: 0OCOOCHHOCTH CTPOCHHS
MOJIEKYJbI, (U3MYECKHUEe U XUMHUYECKHE CBOWCTBAa (B3aMMOJCHCTBHE C
ruapokcuiom Meau(ll), okuciieHne amMmmuadHbIM pacTBOopoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHME TIIOKO3bl), HaXOXKJIEHUE B MPHUPOAE, MPUMEHEHHE,
ounonoruyeckas posib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnoo3a Kak npupojHbie noaumepsl. CTpoeHrne Kpaxmaia U
neunosio3bl.  Pu3nueckue W XMMHUYECKHE CBOMCTBAa Kpaxmasia (THUApPOIH3,
KAueCTBEHHAs PEaKIUs C HOJOM).

OKCIEpUMEHTAIBHBIE METOJbl HM3YYEHHS BEIIECTB W HX MPEBpaALICHUIL:
poBe/ieHue, HAOJIIOJICHHE W OINKMCAHHE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CHUPTOB, KAUECTBEHHbIE PEAKIIUM OJHOATOMHBIX CIHUPTOB (OKHUCIIEHHWE AITAHOJA
okcuaoM Menu(Il)), MHOroaroMHbBIX CHUPTOB (B3aUMOJICHCTBUE TIJIMILIEPUHA C
ruapokcuom meau(ll)), anprerunoB (OKMCIEHHE aMMHUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u rugpokcumom wMenu(Il), B3ammopeicTBUE Kpaxmaiaa C HOAOM),
IPOBEJCHHE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

Pacuérnrie 3a1aun.

Bbluncnenuss 1o ypaBHEHMIO XUMHUYECKOM peakuuu (macchl, oOBEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOAYKTA PEAKLUH 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MIPOJYKTOB PEAKIIUN).

A3oTcoaeprkalye OpraHnyeCcKUe COCUHEHMSL.

AMMHOKHCIIOTHI Kak amM(pOTepHble OpraHudeckue coeauHeHus. Ousnyeckue
U XMMHYECKHE CBOMCTBAa aMHUHOKHUCIIOT (Ha MpuUMepe riauluHa). buonoruueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunpl.

benku Kak NpUpOJIHBIE BBICOKOMOJIEKYJISIpHBIE coeauHeHus. IlepBruuHas,
BTOpUYHAsT M TpPETUYHas CTPyKTypa OenkoB. XUMHUECKHE CBOWCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEepUMEHTAIbHBIE METOAbl M3YYEHHS] BEIIECTB M WX MPEBPAllCHHIA:
HaOJII0JIEHNE U ONMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JeHaTypalus OEeKOB IpU
HarpeBaHUM, LIBETHbIE peakuu OEIKOB.

BbicokOMOIEKYJISIPHBIE COCAMHEHUSI

OCHOBHBIE MOHATHS XWMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPU3ALUHU, CPEIHSST MOJIEKYJIspHas
macca. OCHOBHBIE METOAbl CHUHTE3a BBICOKOMOJEKYJSAPHBIX COCAUHEHUN —
MOJIMMEPHU3AIU U MOJUKOHAEHCALUS.

OKCIEpUMEHTAIBHBIE METOJbl M3YYEHHUS BEIIECTB W HMX MPEBpPAILEHUI:
O3HaKOMJIEHHE ¢ 00pa3lamMu MPUPOJHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3U.



Peannsanus MexXnpeaMeTHbIX CBA3EH ITPU U3YUYEHUHU OPTaHUYECKOU XMMUHU B
10 kiacce OCYLIECTBISIETCS 4Yepe3 MCIONb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAy4YHBIX MOHATHM, TaK M INOHSITHH, SBISAIOIINUXCS CUCTEMHBIMHU JUISI OTIAEIbHBIX
MPEAMETOB €CTECTBEHHO-HAY4YHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAYUHbIC TTOHITHS: SIBIICHUE, HAYYHBINA (aKT, TUIIOTE3a,
3aKOH, TEOpHS, aHANU3, CUHTE3, KiIaccu(UKAIMs, MEPUOTUIHOCTh, HAOIIOACHHE,
U3MEPEHUE, DKCIIEPUMEHT, MOJICIIMPOBAHUE.

dusnuka: MaTepus, DJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
HSHEPreTUYECKUM YPOBEHb, BEILIECTBO, TEJIO, OOBEM, arperaTHOE€ COCTOSIHHE
BEIIECTBA, (PU3MUECKUE BEIUUNHBI U €MHUIIBI X U3MEPEHMUS.

buonorus: knerka, opranm3M, Owocdepa, oOMEH BEIIECTB B OpraHU3ME,
(doToCcHHTE3, OMOJOTMYECKH aKTUBHbIE BenlecTBa (O€IKU, YIJIEBOJIbI, KHUPBHI,
(bepMeHTHI).

['eorpadusi: MuHepabl, TOPHbIE MOPO/BI, MOJE3HbIE UCKOMAEMbIE, TOILIIUBO,
PECYPCBL.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAlMOHAIBHOIO IHTAHMS,
MOIOIIME CPEJICTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENnapaThl, MaTepUalbl U3
UCKYCCTBEHHBIX 1 CHHTETHYECKHUX BOJIOKOH.

11 KJIACC

OBIIAA N HEOPTAHNUYECKASA XUMUA

Teopernueckue 0CHOBbI XUMUM

XUMUYECKH dIeMeHT. AToM. Sapo aroMa, U30TONBI. JIEKTPOHHAas
000JI0YKa. DHEPreTHYECKUE YPOBHH, MOAYPOBHU. ATOMHBIE opOuTamy, s-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpe/iesieHus JIEKTPOHOB MO OpOUTAISIM B aToOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. IIEKTPOHHASI KOH(PUTYpAIUsi AaTOMOB.

Ilepnognueckuil 3akoH U Ileproguueckas cucteMa XMMHUYECKUX DJIEMEHTOB
1. 1. MenneneeBa. CBsi3b NMEPUOANYECKOTO 3aKoHA U [leprmoamdyeckoil CUCTEMBI
xuMu4eckux a3neMeHToB J[. M. MenaeneeBa ¢ COBPEMEHHOW TEOPUEH CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHUS CBONCTB XHMMHUYECKHX DJIEMEHTOB U
o0pa3yeMbIX MMM TPOCTBIX M CJIOKHBIX BEIIECTB MO TPYINaM W TEPHOJaM.
3HavYeHUE NEPUOANYECKOTO 3aKOHA B Pa3BUTHH HAYKHU.

Ctpoenue BemiecTBa. XHUMHUYECKas CBsI3b. BBl XMMHUYECKOW CBSI3U
(KoBaJIeHTHasi HEMOJISIpHAs W MOJSpPHAs, MOHHAsA, METaJinyeckas). MexaHu3Mbl
oOpa3oBaHMsI KOBAJICHTHOM XWMHYECKOW CBS3M (OOMEHHBII U JOHOPHO-
aKkIenTopHblil). BomopomHas cBsi3b. BajneHTHOCTb. DJIEKTPOOTPUILIATEIIBHOCTD.
Crenenb okucieHus. MMoHbI: KAaTUOHBI 1 AHUOHHBI.



BemecTtBa  MOJIEKYJIDHOTO M HEMOJEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MTOCTOSIHCTBA COCTaBa BEIIECTBA. THIBI KPUCTAJUIMYECKUX PEMIETOK. 3aBUCUMOCTh
CBONCTBA BEILECTB OT TUIA KPUCTAJUIMYECKON PEIIETKH.

[lonaTne o aucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMIHBIE PAaCTBOPBL.
MaccoBas 10151 BelecTBa B pacTBOpE.

Knaccudukanus HEOPTaHUYECKHUX COEIMHEHUM. Homenknatypa
HEOPraHMYECKUX BEIIECTB. |'€HETHMYECKas CBA3b HEOPraHUYECKHX BEMIECTB,
IPUHAJIEKAIINX K PA3JITUYHBIM KIIACCaAM.

Xumuueckas — peakuua. Kimaccupukanmss XUMHYECKMX — peaknuii B
HEOPraHUYECKOM M OpPraHWYECKOM XMMHHM. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPAHEHUS U MPEBPAILCHUS SHEPTUH PU XUMHUECKUX PEAKLIHSIX.

CKOpOCTh peakliH, €€ 3aBUCUMOCTh OT pa3iuyHbIX (pakTopoB. OOpaTUMBbIE
peakuuu. XUMHYECKOE paBHOBecHne. @DaKTOpbl, BIMSIOIIAE HA COCTOSHUE
xumudeckoro pasHosecus. [Ipuniun Jle [larense.

OnexTponutnyeckas guccounanus. CunpHble U ciaalble 31eKkTpoiauTsl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCIIAsl, HEUTPAJIbHAS, IEITOYHAS.

OKHCIIUTETbHO-BOCCTAHOBUTEIIBHBIEC PEAKIINU.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYEHHUS BEUIECTB W MX IMPEBPAILCHUI:
nemoHcTpauus Tadiun «llepuonuyeckas cuctemMa XMMHUYECKUX aneMeHToB 1. U.
MenneneeBa», U3ydeHHE MOJENEH KPUCTAIMYECKUX PEIIETOK, HAOIIOAEHUE U
OMKCaHUE JEMOHCTPAIIMOHHBIX U J1a0OPATOPHBIX OIBITOB (pa3jioKEHUE MEPOKCUIA
BOJOPOJa B PUCYTCTBUU KaTaM3aTOPA, ONPEIEICHUE CPEABLI PACTBOPOB BEIIECTB
C TIOMOIIBIO YHHUBEPCAJIBHOTO HWHIMUKATOpa, pEaKIUd HOHHOrO OOMEHa),
IIPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbix (akTOPOB Ha CKOPOCTh
XUMHUYECKOU pEaKLIUm.

PacuérHble 3a1aun.

Pacuétel 10 ypaBHEHMAM XUMHUYECKHX pPEAKUUM, B TOM YHCIIE
TEPMOXUMHUYECKUE PACUETHI, PACUYETHI C HMCIIOIB30BAHUEM IIOHATHS «MACCOBAas
JIOJISI BELECTBAY.

Heopranuyeckass xumus

Hemeranmner. Ilosnoxkenne HemerauioB B Ilepuoguyueckor  cucreme
xuMuueckux snaeMeHtoB JI. M. MenneneeBa U 0COOCHHOCTH CTPOEHHUS aTOMOB.
@u3nyecKre CBOWCTBA HEMETAUIOB. AJUIOTPONUS HEMETAUIOB (HA MpUMeEpe
KHCJIOPOJIa, cephl, pocdopa u yrieposa).

XUMUYECKHE CBOMCTBA BaKHEWIIIMX HEMETA/UIOB (TaJlOr€HOB, CEpbl, a30Ta,
dochopa, yrmepoga M KpEeMHHMs) M HMX  COEAUHEHUM  (OKCHUJOB,
KHUCIIOPOACOIEPKAIUX KUCTIOT, BOJOPOJHBIX COSIUHEHUN ).

[IprumeHeHne BaXXKHENIINX HEMETAJUIOB U UX COCAMHEHU.



Meramnsl. Ilonoxenue meraiioB B llepuonuueckoi cucremMe XMMHUYECKUX
anemeHToB [[. . MenaeneeBa. OCOOCHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. OO0mue guznyueckne cBoWcTBa MeTalioB. CIUlaBhl METaJUIOB.
DNEeKTPOXUMHYECKHUI Pl HAIPSKEHUN METAILIOB.

XHUMHUYECKHE CBOWCTBA Ba)KHEHIIUX METAJJIOB (HATPUM, Kalluid, KaJbIIUM,
MarHui, alfOMUHUH, LIUHK, XPOM, JK€JI€30, ME/Ib) U UX COCTUHEHUH.

OObmue crnocoObl monyuyeHus: MeTawioB. [IpuMeHeHre MeTaioB B OBITY U
TEXHUKE.

OKCIEpUMEHTANIbHBIE METOJbl H3YyYECHHUS BEUIECTB W MUX MPEBPAILLICHHII:
U3y4YeHHE KOJUIEKIMH «MeTauibl U CIUIaBbl», 00pa3l0B HEMETAIOB, pPEIICHUE
AKCIIEPUMEHTAJILHBIX 3ajla4, HaOJIOJICHWEe M OINHMCAHWE JAEMOHCTPAIMOHHBIX U
Ja00pATOPHBIX OMNBITOB (B3aUMOJICHCTBHE THUJIPOKCHUJIA AIFOMUHUSI C PACTBOPAMHU
KHUCJIOT U IIEJI0YeH, KAYECTBEHHBIC PEAKIIUU Ha KATUOHBI METAJIIIOB).

Pacuérnrle 3agaumn.

Pacuérel maccel BemiecTBa MM 00BbEMaA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEIECTBA, Macce WM OOBEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB,
pacy€Tsl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MIPOIYKTOB PEAKIIMH, €CIIU OHO
W3 BEIIECTB UMEET IPUMECH.

XuMus ¥ )KU3Hb

Ponp xumun B 00ecrieueHUN SKOJOTUYECKOM, IHEPreTUYECKON U MUIICBOM
0€30MacHOCTH, Pa3BUTHUH MeAUIMHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKIU.

[IpeacrtaBnenuss 00 OOMMX HAyYHBIX MPUHIUIAX  MPOMBIIIJICHHOTO
MOJIYYEHHUS] BAXKHEUIIINX BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPUATIOB: BAXKHEHIIME CTPOUTEIbHbBIC
Marepualbl, KOHCTPYKIHMOHHbIE MaTepHalbl, KpAaCKH, CTEKJIO, KEepaMmukKa,
MaTepualibl JIJIsi JICKTPOHUKU, HAaHOMAaTEpHUasbl, OPraHUYECKUE M MHUHEPAJIbHbBIC
yaoOpeHusl.

XuMHUSIT U 3J0pOBBE YEIOBEKA: NPaBWJIA HCMHOJIB30BaHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuja OE30MaCHOTO MCIIOJIb30BAHUS MPENapaToB OBITOBON XUMUU
B IIOBCETHEBHOU JKU3HU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanuss  MEXNpeOIMETHBIX  CBsi3ed MpU  M3Y4YeHMH  o0med u
HEOpraHu4eckord XuMuM B 11 Kiacce oCyliecTBIsSETCS YEPE3 UCTIOJIb30BAHUE KaK
OoOIMX ©eCTeCTBEHHO-HAYYHBIX TMOHSATUH, TaK W TOHATHH, SBISIONIUXCS
CHUCTEMHBIMU JJIs1 OTACIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAyYHBIH (PaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHUHTE3, KiacCUUKAIMI, TEPUOJUIHOCTh, HAOIIOJCHUE,
3KCIIEPUMEHT, MOJICIINPOBAHUE, U3MEPEHNUE, SIBJICHUE.



dusuKa: MaTepus, SHEPTUs, MAacca, aTOM, JIEKTPOH, MTPOTOH, HEUTPOH, UOH,
M30TOII, PaIMOAKTUBHOCTh, MOJIEKYJIA, SHEPTETUUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, (PM3NUYECKHE BEIUYMHBI M CIHMHHIIBI HX
M3MEPEHUS, CKOPOCTh.

buonorusi:  knmerka, opraHu3M, S3KOcuUCTeMa, Ouocdepa, Makpo- U
MHUKPO3JIEMEHTBI, BATAMUHBI, OOMEH BEIIECTB B OpraHU3ME.

['eorpadusi: MuHEpabl, TOPHBIC TIOPOJBI, MOJIE3HBIE UCKOMAEMbIC, TOILIHBO,
peCypCHlI.

TexHOooTusA: XUMMHUUYECKAsT MPOMBIIUIEHHOCTh, METALUTYPIus, MPOU3BOACTBO
CTPOUTEJIBHBIX MaTE€pPUANIOB, CEIBLCKOXO3MCTBEHHOE IPOU3BOJICTBO, IHILEBAS
MPOMBINIJIEHHOCTh,  (hapMarleBTUUECKass  IPOMBIIIJIEHHOCTh,  ITPOU3BOJICTBO
KOCMETHYECKUX TpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAaJIOB,
AJIEKTPOHHAS MPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHMA ITPOI'PAMMBI 110 XM
HA BA30OBOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHMUS K pe3yibTaTaM OCBOCHUS
oOy4JaronMMucss MpOrpaMM CpeaHero oOimero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbiM). HaydHo-meTogudeckoil OCHOBOM st
pa3pabOTKH IJIAHUPYEMBIX PE3YJIbTaTOB OCBOEHHUS MPOrPAMM CPEIHErO OOIIEro
00pa30BaHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MTOAXO.

B cooTBercTBUM C CHCTEMHO-JEATEILHOCTHBIM TOJIXOJOM B CTPYKTYpeE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeaMeTa «XHMHsS» Ha YpPOBHE CPEOHETO
o0u1ero 00pa3oBaHus BbIIEIEHBI CIETYIOIINE COCTABIISAIOLIUE!

OCO3HAaHHE OOYYaIOIIUMHCS POCCUUCKOM TPaKJaHCKOM HUIECHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOTIPEICTICHUIO;

HaJIM4K1e MOTUBAIIUU K O0yUEHUIO;

I[eJICHANPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JIMYHOCTH HA OCHOBE
KJTFOUEBBIX [IEHHOCTEW W UCTOPUUYECKHUX TPAAUIINM 0a30BOM HAYKU XUMUHU;

TOTOBHOCTh M CIOCOOHOCTH OOYYAIOIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIMUMHU LEJIOCTHOM
CUCTEME XMMHYECKOT0 00pa30BaHus;

HAJIMYKE TPABOCO3HAHUS IKOJIOTHYECKOW KYJIbTYphl M CIIOCOOHOCTU CTAaBUTh
L[N U CTPOUTH KU3HEHHBIC TIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» IJOCTUTAIOTCS B
€MHCTBE Y4YeOHOM M BOCHHUTATEIBLHON JESATEIBHOCTH B COOTBETCTBHHM C
T'YMaHUCTUYECKUMH, COUUOKYJIbTYPHBIMU, NYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU
U HJealaMd POCCUHCKOTO TPaKJAHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIECTBE
HOpMaMM U TpaBWIaMH  [OBEJEHHUSA, CHOCOOCTBYIOUIMMHU  IpoLeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
oOydJaronuxcs.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XUMHSD»  OTPaXKarT
c(OPMHUPOBAHHOCTh OTBITA I[MO3HABATEIILHOW U TIPAKTUYECKON NESITEIHHOCTU
00yJaromuXcsl MO peaau3aliy IPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpaIaHCKOT0 BOCIIMTAHUS

OCO3HaHMS 00YJaIONTUMHUCA CBOMX KOHCTUTYIIMOHHBIX MPaB M 00S3aHHOCTEH,
YBaKECHUS K 3aKOHY U ITPaBOIOPSIKY;

NpEeACTaBICHUS] O COLMAIBHBIX HOpPMax M MpaBUaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTURE;



TOTOBHOCTM K COBMECTHOM TBOPYECKOW [EATEIIBHOCTH IMpPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH YUYEOHBIX M TO3HABATENbHBIX 3aJ1a4, BBHIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHHUMATh M TPUHUMATh MOTHUBBI, HaMEPEHHs, JOTUKY U
apryMEHTBI IPYTUX IPU aHAIU3€ PA3IUYHbIX BUAOB YUEOHOU AESATENbHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHUSA:

LIEHHOCTHOTO OTHOUIEHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEIHIO
OTE€YECTBEHHON XUMUM;

yBaXEHUSI K MPOIECCY TBOpUECTBa B OOJACTHU TEOPUM U MPAKTUUECKOTO
NPUMEHEHUSI XHUMHUU, OCO3HAHUSI TOTO, YTO JOCTHKCHHUS HAyKH €CTh PE3YJbTaT
JUINTEJIbHBIX ~ HAOMIOJEHUM, KPOMOTIMBBIX  AKCIIEPUMEHTAJIbHBIX  ITOMCKOB,
MOCTOSIHHOTO TPYJla YUYEHBIX U MPAKTUKOB;

UHTEpPECA M II03HABATEIbHBIX MOTHBOB B IIOJIYYEHHUM M IOCIEAYIOIIEM
aHaJIn3e MH(POpPMAIMK O MEPEIOBbIX JOCTHKEHUSAX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOIO MIOBEICHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHBIE C XUMHUYECKUMU SIBICHUSIMH,
Y IIPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC
HOPMBI U IEHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE IMOBEJECHUE M TMOCTYIKH CBOMX TOBApHILEH C
NO3ULMI HPAaBCTBEHHBIX M IMPAaBOBBIX HOPM M OCO3HAHUE IOCIEICTBHM 3THUX
HOCTYIIKOB;

4) hopMHPOBAHUS KYJIbTYPbI 310POBb:

NOHMMaHUsl LEHHOCTEH 370poBOro MW 0Oe3omacHOro obOpas3a JKU3HH,
HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/I0POBBIO;

coOmro/ieHns MpaBui Oe30MacHOro OOpalieHusi C BEIIeCTBAMU B OBITY,
ITOBCETHEBHOM KU3HU U B TPYJIOBOU AEATEIBHOCTH;

NOHUMAHHMS LEHHOCTH TpPaBUJl HWHIUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011acHOT0 MOBECHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIHOJIEH;

OCO3HaHUSl MOCIEACTBUIA M HEMPUATUS BPEIHBIX NPUBBIYEK (YyHOTpEOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS );

5) Tpy/10BOT0 BOCIIATAHMSA:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-UCCIIEeI0BATEIbCKOU
NeSATEeIPHOCTH, OOINECTBEHHO TMOJIE3HOM, TBOPYECKOW W JPYrUX BHAAX
NeSTeNIbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTUE€ B PEIICHUM MPAKTUYECKUX 3aaad
COLIMAJIBHOM HAIpaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJIbI);



MHTEpeca K MPaKTUYECKOMY M3YYEHUIO NMPOQeCcCHil pa3IuyHOro poja, B TOM
YKCJIe HA OCHOBE NPUMEHEHMS IPEIMETHBIX 3HAaHUI M0 XUMUMU;

YBaXEHUS K TPYyLy, JIOJIM TpyAa W pe3yjbTaTaM TPYIOBOH JIEATEIbHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYAJIbHOW TpPAaeKTOPUU
oOpasoBanmsi, Oyaymieli MpodeccCuu W peanu3alid COOCTBEHHBIX >KU3HEHHBIX
IUTAHOB € YYETOM JIMUHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUU, HHTEPECOB U
noTpeOHOCTEH 0011IeCTBa;

6) 3KOJI0rH4eCKOro BOCIUTAHMS:

AKOJIOTUYECKU II€JI€CO00pPa3HOr0 OTHOLIEHHUS K NPHUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KM3HU Ha 3€MIIE;

MOHMMAHUS TJIOOANBFHOTO XapaKTepa SKOJOTHYECKHX MpoOJieM, BIUSHUSA
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSTHUE IPUPOJHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUSI HEOOXOJUMOCTH HCIOJb30BAaHUSA JOCTHKEHUH XUMHH  JUIS
pelIeHs] BONPOCOB PALIMOHATIBHOTO PUPOIOIIOIb30BAHUS;

AKTUBHOTO HENPUATHS JICUCTBUH, MPUHOCIIIMX BpEH  OKPYKAIOUIEH
MPUPOJHON cpelie, YMEHHsS NPOrHO3UPOBATH HEOJATONPHUSATHBIE IKOJIOTHYECKUE
MOCJIE/ICTBUSI MPEATPUHUMAEMBIX JEHCTBUI U IPEIOTBPAIIATh HX;

HaJU4Ms PA3BUTOrO HKOJIOTMYECKOTO MBILUICHUS, SKOJIOTUYECKON KYJIbTYpHI,
OmbITa NeSTENbHOCTH AKOJIOTUYECKOMN HaIpaBJIEHHOCTH, yMEHUS
PYKOBOJICTBOBAaTbCSI UMM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHON M COLIMAJIBHON
IOPAaKTHKE, CHOCOOHOCTH W YMEHHUS aKTHUBHO HPOTHBOCTOSTH HICOJIOTHH
xemopoouu;

7) HIEHHOCTH HAYYHOT'0 MO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOILIECTBEHHON MPAKTUKH;

MOHUMaHUs CHeUM(PUKH XUMHHM KaK HayKd, OCO3HaHUs €€ poiu B
(OpMHpPOBAaHMN PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3/IaHUU IIEJOCTHOTO
MIPEACTABICHUS] 00 OKpPYXAIOLEM MHUPE KaK O €IMHCTBE MPUPOJbI U YEIOBEKa, B
MO3HAaHUU TPHUPOAHBIX 3aKOHOMEPHOCTEH U PpEIIEHWU NpoOJIeM COXpaHEHUs
IPUPOAHOTO PABHOBECHSI;

yOeKIEHHOCTH B  0COOOW 3HAYMMOCTH XHMHUHM JJII  COBPEMEHHOM
LMBWIM3AlMK: B €€ T'yMAaHUCTUYECKOM HAIPaBICHHOCTH M Ba)XXHOW pPOJIU B
CO3JJaHMU HOBOM 0a3bl MaTepUaIbHOW KYJIbTYpbI, pEICHUHU TI00aJbHBIX TPOOIeM
YCTOMYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPIreTUUYECKOU, MUILIEBON U
HKOJIOTMYECKON O€30MacCHOCTH, B Pa3BUTHUU MEIUIMHBI, 00ECIEUEHUH YCIOBUMN
YCHEWIHOTO TpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXKJIOTro uJeHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTU: [MOHUMAHHUSA CYIIHOCTH METOOB
MO3HAHUS, UCMHOJb3YyEMbIX B €CTECTBEHHBIX HAyKax, CMIOCOOHOCTH HCIOIb30BAThH



HOJy4aeMble 3HaHUS JUISl aHAJIM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MHpa U
MPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS J1eJIaTh 00OCHOBAaHHBIC 3aKIIOUCHHS Ha
OCHOBE Hay4dHbIX (PaKTOB W HMEIOIIUXCS MJaHHBIX C [ENbI0 MOJy4YeHHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO HCMOJb30BaTh XMMUYECKHE 3HAHUS IS
peleHust MpoOJieM B pealIbHBIX KU3HEHHBIX CUTYAIUX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATENbCKOM e TENbHOCTHY;

TOTOBHOCTM U  CHOCOOHOCTM K  HENpPEephIBHOMY  OOpa30BaHUIO U
caMo00pa30BaHUIO, K AaKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH MO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU NOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTSIM TpyJla B Pa3NUYHBIX cepax mpodecCHoHaTbHON
JESITETLHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenMeTHbIE pe3yJbTaThl OCBOEHHUS Y4eOHOTo mpeameTa «XUMUs» Ha
YPOBHE CpEeAHET0 00IIero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIE ISt dbopmupoBaHUs MHPOBO33PEHUS oOy4Jaronmxcs
MEXAUCIUIUIMHAPHBIE (MEXKIPEIMETHBIE) 00IIeHayYHbIC MOHSATHUS, OTPAKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa M CHEUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEUIECTBO, SHEPIus, SIBJICHUE,
MPOIIECC, CUCTEMA, HayYHBIN (DAKT, MPUHIIMI, TUNIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIE0BaHNE, HAOIIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHE);

yYHUBEpCaJIbHbIC Y4eOHbIC NeHCcTBUS (TO3HABaTEIbHbIE, KOMMYHUKATUBHEIE,

PErYJISITUBHBIE), obecreunBaroIme dbopmupoBanue GyHKIIMOHATBHOM
IPAaMOTHOCTH ¥ COITMATLHON KOMIIETEHITUN 00 yJarOIINXCS;
CIOCOOHOCTh oOyyJaronmxcs UCIOJIb30BaTh OCBOCHHBIC

MEXKIUCIUTUTMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC yUeOHbIC
JEUCTBHUS B IIO3HABATEIILHOW U COLMAIIBHON IIPAKTHKE.

MeranpenMeTHbIE PE3YIbTAThl OTPAXAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMU  TIO3HABATEIbHBIMH, KOMMYHHKATUBHBIMU U  PETYJISITUBHBIMU
JNEWCTBUSMU.

OBaanenne YHHBEPCAJIbHBIMHA yueOHbIMH MO3HABATEJILHBIMU
ACUCTBUSIMM:

1) 6a30BbI€e JJOrHYeCKHE TeHCTBHUS:

CaMOCTOSITENIbBHO  (DOpMyJIMpOBaTh M aKTyallM3UpOBaTh  MPoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LEIN ACATENbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUU UX
JOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACSTEILHOCTU C MTOCTABIICHHBIMHU LIEJISIMU;

MCIIOJIb30BaTh NP OCBOCHHUM 3HAHUW MPUEMBI JJOTMYECKOTO MBIIIICHUS —
BBIJICISATh XapaKTEpPHbIC MPU3HAKU TOHITUH M yCTaHABIMBATh WX B3aWMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIIME MOHITUA AJI1 OOBSICHEHUSI OTIEIbHBIX (DAKTOB U
SIBJICHU;

BbIOMpaThb OCHOBaHMSI M KPUTEPUM JUIS KJIacCHU(PUKAIMM BEIIECTB U
XUMHUYECKUX PEaKIIN;

YCTaHABIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTHYECKHE PACCYKIEHUs (MHIYKTUBHBIC, JI€AyKTUBHBIE, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W NPOTHUBOPEUMsI B paccMaTpUBAaEMBbIX
ABJICHUSAX, (POPMYIHPOBATH BHIBOJbI U 3aKIIIOUCHUS;

MPUMEHSATh B MPOLECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUU CUMBOJUYECKUE
(3HaKOBBIE) MOJIENU, TPEOOPA30BBIBATH MOJICIIBHBIE TPEICTABICHUS] — XUMUYECKHM
3HaK (CHMBOJI) DJIEMEHTa, XHUMHuYeckas (opMyna, ypaBHEHHE XUMHUYECKOU
peakuuu — MpU pElIeHUH Y4YeOHBIX IO3HABATENbHBIX M NPAKTHUECKUX 3a/ad,
IPUMEHATh Ha3BaHHBIE MOJEIIBHBIE NPEJICTABICHUS ISl BBIABICHHS XapaKTEPHBIX
MPU3HAKOB U3y4aeMbIX BEUIECTB U XUMHUUYECKUX PEAKIIHIA.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBHUS:

BJIaJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEUIECTB M XUMUYECKHUX
peaKuuii;

(GopMyIMpOBaTh LEIH U 3a/1a4l HUCCIEA0BaHNUs, UCIIOIb30BaTh IOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYJIHPOBAHHBIE BOIPOCHl B KAYECTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMUPOBAHUS TMIIOTE3BI MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIQJ€Th HAaBBIKAMU CAMOCTOSTEIBHOIO IUIAHUPOBAaHUS M  IPOBEACHUS
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUs HAOII0aTh 32 XOIOM
npouecca, CaMOCTOSTENBHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIupOBaATH
00001IEHHS ¥ BBIBObI OTHOCUTEIBHO JOCTOBEPHOCTH PE3Y/IbTATOB UCCIIEIOBAHMUS,
COCTaBJISITh OOOCHOBaHHBIM OTYET O MPOJECIAHHON padoTe;

MpuoOpeTaTh OMNBIT YYCHUYECKOW MCCIIEAOBATEIbCKOM UM MPOEKTHOU
JESITeIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY
IOMCKY METOJIOB pEUICHUS MPAaKTUYECKHX 3a/]ad, NPUMEHEHUIO pa3JInYHbIX
METO/IOB IMO3HAHMUS.

3) padora ¢ nndopmanuei:

OPUEHTHPOBATbCS B PA3IMYHBIX HMCTOYHMKAX HHQOpMalMKU (HAy4dHO-
nomyJsipHas JUTeparypa XUMHUYECKOTO COJIEP)KaHUs, CIPAaBOYHBIE MOCOOUS,
pecypcbl HTepHeTa), aHanmuM3upoBaTh MHMOPMALIMIO PA3IHYHBIX BUAOB U (HOPM
IIPE/ICTABIICHHUS], KPUTHYECKH OLICHUBATh eé JOCTOBEPHOCTh "
HEMPOTUBOPEUYNBOCTb;



(opMyIMpOBaTh 3alpOChl U NPUMEHATH PA3JIMYHbIE METOJbl IIPU MOMUCKE U
orOope wuH(pOpMaLKK, HEOOXOAUMOW [JIsl BBHIMOJIHEHHS YYEOHBIX 3a1au
OIIPEIICIIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIBbHYIO  (OpMY  IPEACTABICHHUS
uH(popMaluu (cxeMsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKHU U IPYTHE);

UCIIONIb30BaTh HAYYHBIM SI3bIK B KAauyecTBE CpeACTBA mpu pabore cC
XUMHUYECKON HMH(pOpMAIMEl: MPUMEHSATh MEXIpeAMETHbIe ((dusmueckue u
MaTeMaTHYECKHE) 3HAKU U CUMBOJIBI, (DOpMYIIbI, a00peBUATYpPbI, HOMEHKIIATYPY;

UCIOJb30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA
HarJsiIHOCTH.

OgiajieHle YHUBEPCAJIbHBIMIH KOMMYHHUKATHBHBIMU JI€ICTBUSIMU:

3aJ1aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJaeMOW TEMBbI B XOJ€ AUalIora W/Win
IUCKYCCUH,  BBICKa3blBaTh  WJeH, (GOPMYyJIHpOBaTb CBOM  MPEIJIOKECHUSA
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

BBICTYIIaTh C MPE3EHTAlUEl pe3yabTaTOB IO3HABATEJIbHON JESATENbHOCTH,
HOJTyYEHHBIX CAMOCTOSITENIbHO UJIM COBMECTHO CO CBEPCTHUKAMM NPHU BBINOJIHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKOW padOThl MO HCCIIEJOBAHUIO CBOMCTB
M3Y4YaeMbIX BEIIECTB, peaju3aluyd y4eOHOro nmpoekra u (popMyJIupoBaTh BBHIBOABI
O pe3yibTaTaM NPOBEAEHHBIX HCCIEAOBAHUN IMyTEM COTJIACOBAHHUS MO3ULIUN B
X0Jie 00CYXXICHUSI 1 0OMEHa MHCHUSIMH.

OgJajieHNe YHHBEPCAJBHBIMH PeryJIITUBHBIMH JIeHCTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYILECTBISATH CBOIO I103HABATEIbHYIO
NEeATENbHOCTh, ONpenessis €€ Leau W 3aJadd, KOHTPOJMPOBAaTH U IO MeEpe
HEOOXOAMMOCTH KOPPEKTHUPOBATh NpeajaraéMblid airoputMm ACHCTBUU Mpu
BBITIOJTHEHUM Y4YEOHBIX U HCCIENOBATEIbCKUX 3aj7ad, BbIOMpaTh HauboJsiee
3¢ pexTuBHBI €rnoco0 MX peleHuss ¢ Y4YETOM IMOJYYEHUSI HOBBIX 3HAHHA O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYLIECTBJISATH CAMOKOHTPOJIb CBOEH JIEATEILHOCTH Ha OCHOBE CAMOAHAJIN3a
Y CAMOOLIEHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIe pe3ysbTaThl OCBOCHUSI Kypca «OpraHuyeckass XUMUS»
OTPaXaroT:

c(hOPMUPOBAHHOCTh  NPEACTABICHHM O XHMHYECKOM  COCTaBIISIOIICH
€CTECTBEHHO-HAY4YHOW KAapTUHBI MHPA, POJIM XHMHU B TO3HAHUM SIBJICHUU



opupoabl, B  (QOPMUPOBAHUM MBINUIEHHS W KYJbTYphl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPAMOTHOCTH, HEOOXOMMOM JIJIsl PEIICHUS MPAKTHYECKUX 3a/1a4
M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIECHHSI K CBOEMY 3/IOPOBBIO U MPUPOIHOU
cpexne;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIOIINE TOHATHUS (XUMHUYECKUH JJIEMEHT, aToM, DJEKTpOHHAas
000J10YKa aTOMa, MOJIEKYJIA, BAJIEGHTHOCTD, JJIEKTPOOTPHUILIATEIBHOCTh, XUMUYECKas
CBs3b, CTPYKTypHasi (opmyna (pa3BEpHYTas W COKpAIIEHHAs), MOJb, MOJSIpHAs
Macca, MOJISIpDHBIM 00BEM, YIIEpOIHBbIN ckeneT, (yHKIMOHANbHAs TpyIIa,
paguKai, U30MepHsi, U30MEPBL, TOMOJIOTUYECKUN PSZ, TOMOJIOTH, YIJI€BOAOPOIBI,
KHCJIOPOJ U a30TCOAEpkKAIIUE COCIUHEHUS, MOHOMEp, IMOJUMEp, CTPYKTYpHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHNS); TEOPUU U 3aKOHBI (TEOPHUSI CTPOCHUS
opranuueckux BemectB A. M. BytiiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XHUMHUU; MHUPOBO33PECHUYECKHE 3HAHUS,
JeXalye B OCHOBE NOHUMAHHS NPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SBJICHUN, (PAKTOJOTUUECKUE CBEIACHUS O CBOICTBAaX, COCTaBe, MOJYYECHUU H
0€30MMaCHOM HCMOJIb30BAHUM Ba)KHEHIIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATEIbHOCTH YEJIOBEKa;

c(hOpPMHUPOBAHHOCTh YMEHHMU BBISBIATH XapaKTEpHbIE MPU3HAKUA TOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIUE MOHSATUS MPHU
ONMCAaHUU COCTaBA, CTPOCHHUS U IPEBPALICHUN OPTAHUYECKUX COCANHEHUN;

c(hOpPMHUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XUMHUYECKYIO CHUMBOJUKY IS
COCTAaBJICHUSI MOJIEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKMX BEIIECTB U YPaBHEHUW XUMUYECKUX PEaKIIUM,
U3rOTaBIIMBaTh MOJIEM MOJIEKYJ OPraHMYECKUX BEIIECTB ISl WUIFOCTPALUU HMX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS;

c(hOpMHUPOBAHHOCTh YMEHUN YyCTaHABIMUBATh MPUHAIJIC)KHOCTh H3YUYEHHBIX
OpPraHUYeCKUX BEIIECTB 10 HX COCTaBY U CTPOCHHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynne CcoeAuHeHu (yrieBOJOPOIbI, KHUCIOPOJ U a30TCOJICpPKaIne
COEMHEHHUS, BBICOKOMOJICKYJISIPHBIE COEIUHEHUS), AaBaTb HMM Ha3BaHUS IO
cuctematudyeckoit Homenknarype (IUPAC), a takxe NpUBOAWTH TPUBHAIBHBIC
Ha3BaHUsI OTACJBHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTHIICH,
ATUJICHTJIMKOJb, TIULEpUH, (QeHos, (GopManbaerus, aneraibIeruj, MypaBbHHas
KHUCJIOTa, YKCYCHasi KUCJIOTa, OJICMHOBAsl KUCJIOTa, CTEaPUHOBAs KUCIIOTA, IJIFOK034,
bpykTO3a, Kpaxmal, eJUTi0103a, TIUIH);

c(hOpPMUPOBAHHOCTh YMEHHUSI ONPEACISATh BUJBI XUMHUYECKOM CBS3U B
OpTraHUYECKUX COCAMHEHUX (OJMHAPHBIC U KPaTHBIC);



c(hOPMUPOBAHHOCTh YMEHHUS TPUMEHSATHh MOJOXKEHHUSI TEOPUU CTPOCHHUS
oprannueckux BemiectB A. M. ByTiepoBa 1151 0ObSICHEHUSI 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa U CTPOCHHSI; 3aKOH COXPAHEHHSI MACChI BEIIECTB;

c(OPMUPOBAHHOCTh ~ YMEHHMH  XapaKTepu30BaThb  COCTaB, CTPOCHUE,
du3nueckue M XMMHUYECKHE CBOWMCTBA TUIMYHBIX MPEACTaBUTENCH pa3IMYHBIX
KJIACCOB OpPraHMYECKHX BEIIECTB (METaH, 3TaH, 3TWJICH, MPOMWIECH, alleTHIICH,
OyramueHn-1,3, merunOyramueH-1,3, OC€H30J, METaHOJ, JTAHOJ, STHJICHTJIMKOJIb,
TJIMIEPUH, (PEHOJN, alleTalbJACeTu]l, MypaBbUHAasi U YKCyCHasi KHUCJOTHI, TJIFOKO3a,
Kpaxmai, IeJUTI0NI03a, AaMUHOYKCYCHAasl KUCIIOTa), WUTIOCTPUPOBATh T€HETUYECKYIO
CBSI3b MEXIYy HHUMHM YPaBHEHHUSIMH COOTBETCTBYIOIIMX XUMHUYECKHX pPEaKLHil ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
Coipbs (He(pTh, NPHUPOIHBIM Ta3, Yyrojib), CHOCOOBI HX MEpepabOTKH U
PaKTUYECKOE MPUMEHEHHE MPOAYKTOB MepepaboTKH;

c(hOPMUPOBAHHOCTh YMEHHMI TPOBOJUTH BBIUKCICHUS IO XUMHYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJWYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peaKkuu 10 M3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJIHOTO M3 HUCXOJHBIX
BEILIECTB WU MPOTYKTOB PEAKIINHN);

c(hOPMHUPOBAHHOCTh YMEHHUH BJAJIETh CUCTEMON 3HAaHUNA 00 OCHOBHBIX
METOJIaX HAyYHOTr'O MO3HAHUS, UCTIOIb3yEMbIX B XUMUHM MPU W3YUYEHUH BEIIECTB U
XUMUYECKUX SBJICHUMN (HaOJII0AeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJCIUPOBAHUE),
HCTIOJB30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS JUIsi TPUHATHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusiX, CBS3aHHBIX C BEIIECTBAMU U HX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0/IaTh MPaBUia MOJb30BAHUS XUMUUECKOMN
MocyIol U J1abopaTOPHBIM O0OpPYJOBAaHHMEM, a TakKKe MpaBuia OOpalleHUs C
BEIIECTBAMU B COOTBETCTBUHM C MHCTPYKIUSIMH MO BBIIOJHEHHUIO J1a0OpPaTOPHBIX
XUMHUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATH W BBIMIOJHATH XUMHYECKHIM
AKCIIEPUMEHT (MPEBpaIlEeHUs] OPTaHUUYECKUX BEIECTB MPU HArpeBaHUU, MOJTYyUYCHUE
ATUJIEHAa W U3Y4YEHHE €ro CBOMCTB, KA4Y€CTBEHHbIC PEAKIMU OPraHUuYECKHUX
BEIIECTB, JCHATypaIusi OCIKOB MPU HArpEeBaHWM, I[BETHHIE pPEaKIMu OEIKOB) B
COOTBETCTBUM C TMPaBWJIAMH TEXHUKH OE€30MAaCHOCTH TIpU OOpameHuu ¢
BEIlIECTBAMU M JIAOOpPaTOPHBIM OO0OPYJIOBAaHUEM, TIPEACTABISATH PpPE3yJIbTaTh
XUMUYECKOTO JKCIEepuMeHTa B (opMe 3aluCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GOpMyIUPOBATh BEIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XUMHUYECKYIO
uH(popMalMio, TMOJydyaeMyl U3 pPa3HbIX HCTOYHUKOB (CpEeACTBa MacCOBOM
uHpopmaiuu, MIHTepHeT u Apyrux);



cOPMHPOBAHHOCTb ~ yMEHMH  COOJIOAATh  MpaBWJa  SKOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY W TPYAOBOW JEATENBHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 3JI0POBBbS M OKPYXKAIOIIEW MPHUPOJHON Cpeibl, OCO3HABATH
OMACHOCTh BO3JICHCTBUSI HAa JKUBbIE OPraHU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIIEeCTB, MOHMMasi cMbich mokaszatens [IJIK, moscHsATh Ha mpuMepax CrocoOblI
YMEHBIICHNUS M NPEJOTBPAIICHUSI HX BPEIHOIO BO3ACHCTBHS HA OpPraHU3M
YeJI0BEKa,

it 00y4aroOUIMXCsl C OrpaHUYEHHBIMH BO3MOXKHOCTSIMH 370POBBSI: YMEHHE
IPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYHHBIX METOAAX IO3HAHMS BEIIECTB U
XUMUYECKHX SBJICHUMH;

JUIA CIIETIBIX M CIA0OBHIALIMX OOYYalOIIMXCSA: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKUX

dbopmy.
11 KJIACC

[IpenMeTHble pe3ynbTaThl OCBOCHUSI Kypca «OOmiass U HeopraHuyeckas
XAMUS» OTPaXaKoT:

c(hOPMHUPOBAHHOCTh  MPEJCTABJICHUH: O XHMHUYECKOH  COCTaBJISAIOIICH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHpPA, pPOJIM XHUMHM B TIO3HAHUW SIBJICHUU
npuposibl, B  (OPMUPOBAHWM MBINUICHUS W KYJIbTYpbl JIMYHOCTH, €&
(YHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUS IMTPAKTHYSCKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIECHMS K CBOEMY 3/I0POBBIO U MPUPOJTHOU
cpene;

BJIAJICHUE  CHUCTEMOM  XMMHYECKUX  3HAHMH, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAraloNue MOHATHSA (XMMHYECKUW DJIEMEHT, aToM, HW30Tom, s-, P-, d-
AJICKTPOHHBIE OpPOMTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIA OOBEM,
BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTEIEHb OKHUCJICHHS, XUMUYECKasT CBA3b
(KoBaJIeHTHas, MOHHAsA, METaJUTMYECKasi, BOAOPOAHAs), KpUCTAITMUECKasl PeIIETKa,
TANBl ~XUMHUYECKHX  pEaKIUW, pPacTBOP, JJIEKTPOJUTHI, HEIIEKTPOJUTHI,
AJIEKTPOJINTUYECKAs JUCCOLMALUS, OKHUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTH
XHMHYECKOM peakiuv, XHMHYECKOE PaBHOBECHE); TCOPUM M 3aKOHBI (TEOpus
AJICKTPOJUTUYECKON JUcconmanuu, nepuoandeckud 3akoH . M. Menneneena,
3aKOH COXPaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHEHHUS] U MPEBPAIIECHUS SHEPTUU
IpU XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECKUM SI3bIK XHUMHH,
MHUPOBO33PEHYECCKUE 3HAHMS, JICKAIME B OCHOBE NMOHUMAHUSA MPUYUHHOCTH H
CUCTEMHOCTH XHMHYECKHX SIBICHHUH, (haKTOJIOTHYCCKHE CBEJACHHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U O€30MaCHOM HCIIOJIH30BAHUN BAKHEHIIINX HEOPTAaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKON JEATEIbHOCTH YEJIOBEKa,;



c(hOpMHUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTEpHbIE MNPU3HAKUA TOHSITHM,
YCTAaHABJIMBATh WX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE NOHATHSA IPU
ONMCAaHNH HEOPTaHNYECKUX BEIIECTB U UX IPEBPALICHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCMOJIb30BATh XUMHUYECKYIO CHUMBOJUKY JJIsi
coctaBieHuss (HOpPMyJT BEIIECTB U  YpaBHEHUHW  XUMHUYECKHX  PEAKIIH,
cucteMatnyeckyto HomeHknatypy (IUPAC) u TpuBraibHble HA3BaHMS OTAEIIBHBIX
HEOPraHWYEeCKUX BeEUIECTB (yrapHblili ras, yIJEKHCIbIA Ta3, aMMHUaK, raméHas
M3BECTh, HETAIEHAS U3BECTh, MUTHEBAS CO/IA, TUPUT U IPYTHUE);

c(hOpMHUPOBAHHOCTh YMEHUHN OINPEACNIATh BaJCHTHOCTh U CTENEHb OKUCICHHUS
XUMHYECKUX AJIEMEHTOB B COEAMHEHUAX PA3JIMYHOIO COCTAaBa, BUJ XHUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAs, METaJUIMuecKasi, BOJAOPO/IHAS) B COCIMHEHUSIX, THUII
KPUCTAJUIMYECKOM PEMIETKM KOHKPETHOTO BEUIECTBa (aTOMHAas, MOJEKYJspHas,
MOHHAs, METAJIIMYECKAsA), XapaKTep CPellbl B BOJHBIX PACTBOPAX HEOPTAHMYECKUX
COCIUHCHU;

c(OpPMHUPOBAHHOCTb yMEHUN yCTaHaBJIUBATh IPUHAIIIEKHOCTD
HEOPraHWYECKUX BEUIECTB IO KX COCTaBY K OIpPENeIEHHOMY KJaccCy/TpyIine
COEIMHEHHI (MPOCThIE BEIIECTBA — METAJUIBI U HEMETAJJIbI, OKCUbI, OCHOBaHUS,
KHCJIOTBI, aM(pOTEepHbIE TUAPOKCHIBI, COJIH);

c(OPMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI NEPUOANYECKOTO 3aKoHa Jl.
W. MenpeneeBa u JEMOHCTPUPOBAThH €r0 CUCTEMATU3UPYIOUIYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (PYHKIIUU;

c(hOPMUPOBAHHOCTh YMEHUM XapaKTEpHU30BaTh AJIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHYECKUX dJIeMeHTOB |—4 mnepuonoB Ilepuoguyeckor CHCTEMBI
xumuueckux saemeHToB JI. M. MenngeneeBa, HMCIONB3ys MOHATHS «s-, P-, d-
JJIEKTPOHHBIE opouTaIN, «QHEPreTUYECKUe YPOBHI, OOBSICHSTD
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COCIMHEHUI
1o nepuoaaM u rpynnam [lepruoandeckon CUCTEMbI XUMUYECKUX 3eMeHTOB Jl. U.
Menpeneena;

c(OPMHUPOBAHHOCTh YMEHUM  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKME CBOMCTBA HEOPraHWYECKHX BEIIECTB  Pa3JIMYHBIX  KJIACCOB,
MMOATBEPKIATh CYLIECTBOBAHUE T€HETHYECKOW CBA3M MEXKAY HEOPTraHWYECKUMHU
BEILIECTBAMH C MOMOUIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUI;

c(OPMUPOBAHHOCTh YMEHHS KJIacCCU(PHUIMPOBATH XUMHUUYECKHE PEaKUUu IO
pa3IMYHBIM IMPU3HAKaM (YUCIY M COCTaBYy pPEarupyrolluX BEIIECTB, TEIJIOBOMY
addekTy peakiuu, U3MEHEHHUIO CTENCHEW OKHUCJICHHUS JJIEMEHTOB, OOpaTUMOCTU
peaKIMM, YYaCTUIO KaTaanu3aTropa);

c(hOPMUPOBAHHOCTh YMEHHMI COCTaBIIATh YpPaBHEHUS PEAKIUN pa3IUYHBIX
THUIIOB, MOJHBIE U COKPAUIEHHbIE YPABHEHUS PEAKLIUii HOHHOrO 0OMEHa, YYUThIBas
YCJIOBHS, IPU KOTOPBIX ATH PEAKLIIMH UAYT OO KOHLA;



c(OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH PEAKIUH, MOITBEPKIAAIOLIUE
Ka4eCTBCHHBIA COCTaB pa3UYHBIX HEOPTaHWYECKUX BEIIECTB, pPAaCIO3HABATH
OTIBITHBIM TYTEM HMOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BCIIECTB;

c(hOPMUPOBAHHOCTh YMEHUH  pacCKpbIBaThb CYIIHOCTb  OKUCIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIIMA MOCPEJCTBOM COCTABJICHUS JIEKTPOHHOTO OasiaHca
3THUX PEAKLINIM;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM
pEeaKIMK OT Pa3IUYHBIX (PAKTOPOB; XapAKTEP CMEIICHUS XUMUYECKOTO PABHOBECHS
B 3aBUCUMOCTH OT BHelTHero Bo3naenctsus (npunuun Jle Hlarense);

c(hOPMHPOBAHHOCTh YMEHUW XapaKTepU30BaTh XWMHUYECKHE IPOIIECCHI,
JIeKAIIe B OCHOBE TPOMBIIIICHHOTO TMOJYYCHHUS CEPHOM KHUCIIOTHI, aMMHUaKa, a
TaKkke CPOPMUPOBAHHOCTH MPEJICTABICHUNA 00 OOIMX HAYYHBIX NPUHIMIAX WU
AKOJIOTHYECKUX MPOOJIeMaxX XMMUYECKOTO MPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCTh YMEHUH NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MTOHSTHUS «MacCOBasi JOJIS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B
MIPU XUMHYECKUX PEAKITUAX, MAaCChl BEIIECTBA WM 00BEMA Ta30B IO W3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIUU
BEIIECTB, TEIIOBOro 3¢ (deKkTa peakiuid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIIECTB, IIPEBPAIICHHS 1 COXPAHCHHSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJI0/IaTh MPaBUia MOJb30BAHUS XUMUUYECKOMN
MOCyIol ¥ JIabOpaTOpPHBIM O0OpPYJIOBAaHHEM, a TaKXKe MpaBuia OOpaIleHUs C
BEIIECTBAMU B COOTBETCTBHHM C MHCTPYKIMSIMHU TIO BBIMOJIHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMHUPOBAHHOCTh yMEHUW TUIAHUPOBATH M  BBIMOJIHATE XUMHUYCCKUN
AKCIIEPUMEHT (pa3jio’KeHHE TMEPOKCHIa BOJOpOAa B MPUCYTCTBUHU KaTalu3aTropa,
OTpeNeNeHNue Cpellbl PacTBOPOB BEIIECTB C TMOMOIIBI0  YHHUBEPCAIBHOTO
WHIMKATOPA, BIUSHUE PA3IUYHBIX (DAaKTOPOB HA CKOPOCTh XUMHUYECKON pEaKIInH,
peakiMy MOHHOTO OOMEHA, KaueCTBEHHbIE PEAKIMU Ha Cyib(dar-, kKapOOHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHUS, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7ad TI0
TeMaM «Metamey U «HeMeramiel») B COOTBETCTBHHM C TIPAaBUJIAMH TEXHUKH
0€30MacHOCTH TIPU OOpAIICeHUH C BEUIECTBAMHU U JIA0OPATOPHBIM 000PYI0BaHUEM,
MPEACTABISATh PE3YNbTaThl XMMHYECKOTO OJKCIEpUMEHTa B (OpME 3alucH
ypaBHCHUN COOTBETCTBYIONIUX peaKIWii W (OPMYJIUPOBATH BBIBOJBI HAa OCHOBE
ATUX PE3YIbTATOB;

c()OPMHPOBAHHOCTh YMEHUN KPHUTHUYECKH aHAIM3UPOBATh XHMHYCCKYIO
uH(pOPMAITUIO, TIOyYaeMyK0 U3 pa3HbIX HCTOYHHKOB (CpEICTBa MacCOBOM
KOMMYHUKanuu, IHTepHET U ApyTHX);



cOPMHPOBAHHOCTb ~ YMEHHMH  cOOJIOAAaTh  MpaBWJa  KOJOTHYECKU
LEJIECOO0PA3HOr0 MOBEAECHHUS B OBITY M TPYIOBOM JEIATEIBHOCTH B LEIAX
COXPaHEHMs CBOErO 3/I0pOBbSl M OKpPY)KaIOLIEH NPUPOJHON Cpeabl, 0CO3HABaTh
OIMAaCHOCTH BO3CHCTBHSI Ha )KUBBIE OPTaHU3MBbI ONPEACTEHHBIX BEIIECTB, TOHUMAs
cmbicn mokazarens IIJIK, moscHsATr Ha mpuMepax crnocoObl yMEHBIICHUS H
HpeAOTBPALICHHUS UX BPEIHOTO BO3/ICHCTBUS Ha OPraHM3M YeJIOBEKa,

g O0YyYaronuXcs ¢ OrPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUS BEIIECTB U
XUMHUYECKUX SIBJICHUN;

i1 clenblX U caaboBUIAUIMX OOYy4aroIMXCs: yMEHHE UCIOJb30BaTh
penbedHO-TOYeUHYI0 cucTeMy oOo3HaueHui JI. bpaiins ans 3amucu XuMHUYECKUX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

HaumeHoBaHue pa3iesioB U TeM

KoaudecTBO 4acoB

JeKkTpoHHbIE (IU(pPOBHIE)

Hcnoan3zoBanue

Ne n/m
NMPOrpaMMbl o0pa3oBaTe/ibHbIE PeCypChl
O0opynoBaHUSA LEHT
pocrta
K II
Beero OHTPOJIbHbIE paKTH4YeCcKue
padoThI padoThI
Pa3nes 1. TeopeTrnueckne 0CHOBbI OPraHUYeCKOl XUMHUH
[IpenmeTr opraHuyYeCcKON XUMUU.
11 TeODHSL CThOCHIS OPIAHIICCKIX 3 https://lesson.edu.ru/lesson/a9f3d191-
' PHA CTPC p Sele-4e24-ac02-efb16fad9f6a
coenunenuiit A. M. bytieposa
Uroro no pazneny 3
Pa3nen 2. YrieBogopoabl
91 IIpenenbHbIe yriieBOAOPOALI — 5 https://lesson.edu.ru/lesson/258ddc06-
' aJTKaHbI ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-
99 HenpenenbHbie yriieBoaopoas: 5 1 4158-4bd1-ae98-18dc1cfb9399
' aJIKeHBI, aJIKaJIMCHbI, aJIKUHBI https://lesson.edu.ru/lesson/05¢9a929-
6741-4d7c-84b5-009292468356
23 ADOMATHIECKIE VITCBOLODOLEL 5 https://lesson.edu.ru/lesson/d86d7d00-
' P YHICBOAOPOR d5b4-491d-aded-c3ddalfeef4
54 [IpupoiHBIE UICTOYHUKHU 3 1 https://lesson.edu.ru/lesson/99557a5e-
' yIJI€BOAOPOAOB U UX MepepaboTKa 2221-43e0-97b8-983de535c44d
Hroro mo pazneny 13

Pa3nen 3. Kuciopoacoaep:xaiiue opranndeckn

€ COCAMHCHUSA

31

Crnuptsl. ®enon

https://lesson.edu.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad 71694f
https://lesson.edu.ru/lesson/649883h8-



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1

10 KJIACC



7¢5f-4f16-896e-10a2278b08f1

Anbneruasl. KapOOHOBBIE KUCTIOTHI.

https://lesson.edu.ru/lesson/8664b319-
0ba3-4945-b076-cb7ae5858b90

32 Crnoxuble 3upbl ! https://lesson.edu.ru/lesson/b4feaa04-
3438-4b57-a3ec-ba0f9fe63c0d
33 VIICBOMLL 3 https://lesson.edu.ru/lesson/709ce43a-
' a deb6-4281-963b-01d2e212d4d0
Hroro mo pazneny 13

Pa3nen 4. AzoTcoaep:kainiye oprannyeckne coeTHHeHust

https://lesson.edu.ru/lesson/c2f2f3d7-

4.1 AMUHBI. AMUHOKHUCIIOTHL. benku 3 4301-4873-ace0-786ca6009628
Htoro no pazgeny 3
Paszgea S. BeicokoMos1eKyJIsIpHBIE COCIHHECHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2 Z(t:tl?:ﬂ%f%gggiﬁgf:; ; (/)ggt;&dac—
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 10 34

I[TPOI'PAMME



https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

11 KITACC

HaumeHoBaHue pa3aesioB ¥ TeM

KoaudecTBO 4acoB

JyIeKTPOHHBbIE (HU(pPOBHIE)

Ne n/m Kontpoasnsie | IlpakTudeckue
NPOrpamMMblI Bcero o0pa3oBaTejbHbIE pecypchl
padoThbI padoThbI
Paznen 1. Teopernyeckue 0CHOBbI XUMHH
Crpoenue atomoB. Ilepronnieckuit https://lesson.edu.ru/lesson/20b1df2e-
3akoH u [leproanueckas cuctema 6ce4-435b-b6dc-5155d30a45fa
1.1 3
XUMHYEeCKUX deMeHToB Jl. U. https://lesson.edu.ru/lesson/e7d48881-
Menneneesa 055d-49da-a49c-7375¢3d033e9
12 Crtpoenue BemecTBa. MHOrooopasue 4 https://lesson.edu.ru/lesson/a9c9a6le-
' BELIECTB e387-4ffe-bcfb-acadc7241b21
13 VO — 6 1 1 https://lesson.edu.ru/lesson/75637222-
' peatdt d397-4bla-810a-cc7bcade8aoc
Hroro mo pazneny 13
Pa3nen 2. Heoprannyeckasi Xumust
https://lesson.edu.ru/lesson/a0d5bd16-
21 Meraui 6 ! 683e-4ale-8073-70c60469c862
https://lesson.edu.ru/lesson/2390b83e-
22 Hemeraner 9 ! ! 2935-4c96-bd3a-25126d9c1139
93 CBs13b HEOPTAHUYECKUX U 5 https://lesson.edu.ru/lesson/c6c5af9a-
' OPraHMYECKMX BELIECTB 9645-4604-9834-59151d566a61
Hroro no pazneny 17
Pa3znen 3. Xumus u :Ku3HbL
31 T VI— 4 https://lesson.edu.ru/lesson/b8e4d657-

2cc7-4860-8583-9f76edc8a59f



https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-b6dc-5155d30a45fa
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/e7d48881-055d-49da-a49c-7375c3d033e9
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-bcfb-aca9c7241b21
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/75637222-d397-4b1a-810a-cc7bca9e8a0c
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/a0d5bd16-683e-4a1e-8073-70c604e9c862
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/2390b83e-a935-4c96-bd3a-25f26d9c1139
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-9834-59151d566a61
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f
https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-8583-9f76edc8a59f

Hroro no pazueny

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

34







HOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Jlara
U3y4YeHU S

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE Pecypchl

Hcnoan3oBanue
o0opynoBaHust

IenTpa Touka pocr:

Kountpoabnsie | IIpakTuyeckue
Bcero
padoThI padoThI
[Ipenmer oprannueckoit
A —. 1 https://lesson.edu.ru/lesson/a9f3d191-
’ ’ 5Sele-4e24-ac02-efh16fa49f6a
pa3BUTHE U 3HAUCHUE
Teopus crpoeHus
OpPraHMYECKUX COCIUHEHUN A. 1 https://lesson.edu.ru/lesson/c935a58c-
M. bytneposa, €€ OCHOBHBIE ab0e-4c59-9dcf-20517ae4b52e
TIOJIOKEHHUSI
[IpencraBnenue o
KJIacCU(PUKAIIMKA OPTAaHUIECKUX
BemecTB. HoMenknarypa 1 https://lesson.edu.ru/lesson/726ee099-
(cucremaTuveckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBUAIbHBIC HA3BAHUS
OpPraHM4Y€CKUX BCUICCTB
AJIKaHBI: COCTaB U CTPOCHHUE, 1 https://lesson.edu.ru/lesson/258ddc06-
TOMOJIOTUYECKUH PAL ec23-473c-b3d7-ed82fcaddd02
Meran 1 3TaH — npocTenme 1 https://lesson.edu.ru/lesson/96419271-
MPEICTAaBUTENHN ATKAHOB bbc8-44b9-b3ea-81a2be75c47a
AJIKEHBI: COCTaB U CTPOCHHE, 1 https://lesson.edu.ru/lesson/4038171e- Jatuuk Temneparypsl I
CBOMCTBa 4158-4bd1-ae98-18dc1cfh9399 JIaTumK BBICOKOM TEMIIE



https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/9641927f-bbc8-44b9-b3ea-81a2be75c47a
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

[TpakTrueckas padora Ne 1.
«[Tonydyenue stusieHa u
W3YyYECHHUE ETO CBOKCTBY

https://lesson.edu.ru/lesson/53cd2379-

2a45-43b1-9f67-7ebcdaf03cel



https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0

Anxanuensl. byranuen-1,3 u
MeTunoyraauen-1,3.

https://lesson.edu.ru/lesson/6df23393-

8 [TonydyeHne CHHTETUYECKOTO 6f08-4b9f-ae01-a983b95b854a
Kay4yKa U pe3UHBI
AJKUHBIL: COCTaB U
0COOEHHOCTH CTPOEHHS,

9 HHOCTH TIB e https://lesson.edu.ru/lesson/05¢9a929-
POMOTIOTHHECKIH PAA. 6741-4d7¢-84b5-009292468356
AlIeTHIICH — MPOCTEHIITHNI
HpeIlCTaBI/ITCJIB AJIKUHOB

10 Beruncnenus 1o ypaBHEHUIO https://lesson.edu.ru/lesson/7dada027-
XUMHUYECKON PEeaKIHH 8448-418f-b416-fbaledd4abéd

11 ApeHbl: 0€H30I1 1 TOTYOIL. https://lesson.edu.ru/lesson/d86d7d00-
TOKCHUHOCTH apEHOB d5b4-491d-aded-c3ddal9feef4
I'eneTnueckas CBSI3b
YIJIE€BOIOPOAOB, https://lesson.edu.ru/lesson/d86d7d00-

12
MPUHAJICKAINX K PA3JIMYHBIM d5b4-491d-aded-c3ddal9feef4
KJIaccaM
[TpupoaHbIE HCTOUHUKH

€BOJIOPOJIOB: o) i

13 YHICBOLOPOAOB: NPHPOATHIH https://lesson.edu.ru/lesson/99557a5e-
ras M OMYTHLIE HEQTAHBIE 2221-43¢0-97h8-983de535c44d
ra3bl, He()Th U MPOAYKTHI €€
nepepadboTKu
[TpupoaHbIe HCTOYHUKHI

: IPUPOIHBIN

14 YHICBOAOPOAIOB: HPHPOA https://lesson.edu.ru/lesson/99557a5e-
ras M HONYTHBIC HEQTAHBIE. 2221-4360-97b8-983de535c44d
ra3bl, He()Th U MPOAYKTHI €€
nepepadboTKu

15 OTUJIEH U TIPOTUIIEH — https://lesson.edu.ru/lesson/4038171e-

HpOCTCﬁIHHC MNpEaACTaBUTCIIN

4158-4bd1-ae98-18dc1cfbh9399



https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://lesson.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

AJIKCHOB

KonTtponpHas pabora o

https://lesson.edu.ru/lesson/6abf1680-

1
0 paszzaeny «YriaeBoaopoab» 4eb5-46f2-8ea5-44d63cccf518
IT )5
17 pe;[en%HHe OAHOATOMHBIE https://lesson.edu.ru/lesson/5439c18b- B;M:
CTHPTEE METAHOI I STAHOI. 7440-4b6f-bf84-c04a471694f =
Bonopoanas cBs3b JlaTus
Jatul
18 MHOroaroMHbI€ CIIUPTHIL: https.//lesson.edu.ru/lesson/461aa9c8- Jaru
STUJICHTIIMKOJIb U INIULEPUH c0ef-4827-a8e5-d12a0bedc826 JlaTa
1aTl
TEeMIT
o
cepbl
TIaB.
DeHOoJ: CTPOEHUE MOJIEKYJIBI,
19 T Emp— https://lesson.edu.ru/lesson/649883b8-
. 7c5f-4f16-896e-10a2278b08f1
CBOMCTBA, IPUMCHCHUC
20 Anpaeruabl: GopMaIbIeTrul 1 https://lesson.edu.ru/lesson/8664b319- Hatur
arneTanbIerua. ALEeToH 0ba3-4945-b076-ch7ae58580b90
O1HOOCHOBHBIE MTPEICIIbHBIC
21 A 6 PeA . https://lesson.edu.ru/lesson/b4feaa04-
KAPDOHOBBIE KHEHOTR: 3438-4b57-a3ec-ba0f9fe63c0d
MypaBbHHasg U YKCYCHas
[IpakTrueckast pabora Ne 2.
22 «CBONCTEA PACTEODA VKCYCHOI https://lesson.edu.ru/lesson/9834d408-
pactBopa yKey 386(-444a-8de3-7efhash8cdb
KHUCIIOTBD»
CreapuHOBas U OJICMTHOBAs
https://lesson.edu.ru/lesson/71ac43f2-
23 KHCJIOTHI, KaK MpeCTaBUTEIN

BBICHINX Kap6OHOBLIX KHUCJIOT

a0d4-4945-a0eb-1e59cd5f4dof



https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/6abf1680-4eb5-46f2-8ea5-44d63cccf518
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

Mpru1a Kak coJIM BBICIIIMX

https://lesson.edu.ru/lesson/71ac43f2-

24 KapOOHOBLIX KHCIIOT, HX a0d4-4945-a0eb-1e59cd5fAd9f
MOIOIIIee ICHCTBHE
C
JOKHBIC OHPBI KaK https://lesson.edu.ru/lesson/71ac43f2-
25 IPOM3BOIHBIE KaPOOHOBBIX

KHUCJOT. ' UIPOIIN3 CIIOKHBIX

a0d4-4945-a0eb-1e59cd5f4dof



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

3¢upoB

JKupsr: tuponus,

https://lesson.edu.ru/lesson/71ac43f2-

26| mpuvenerie, Guonoriecias 20d4-4945-a0eb-1e59cd5FAdof
POJIb KUPOB
VYTraeBoanl: COCTaB, Jaraux
97 knaccudukanus. Baxueime https://lesson.edu.ru/lesson/709ce43a-
MPEACTaBUTENM: TIIHOKO03a, deb6-4281-963b-01d2e212d4d0
bpykTO3a, caxaposa
28 Kpaxman u nemnronos3a kak https://lesson.edu.ru/lesson/709ce43a-
IIPUPOJHBIE ITOTUMEPBI deb6-4281-963b-01d2e212d4d0
KonTponpsHast pabora mo
29 paszneny https://lesson.edu.ru/lesson/5a9e4cc3-
«Kucnopoaconepxaniue 14e9-4b8f-a40f-c9fe7c9c4bf8
OpPTaHUYECKHUE COCAMHCHUS
30 TV —— https://lesson.edu.ru/lesson/0c608a59-
' 4c69-4481-839e-9205f201b73e
AMHWHOKUCIIOTHI KaK JlaTunk
amM(pOoTepHbIE OpraHuYecKre
31 S —— https://lesson.edu.ru/lesson/c2f2f3d7-
g : 4301-4873-ace0-78eca6009628
OHMOJIOTHYECKOE 3HAUECHUE.
Ilenrrunel
benku kak npupoHbie
30 BLICOKOMOICKVILIDHLLS https://lesson.edu.ru/lesson/c2f2f3d7-
yip 4301-4873-ace0-78eca6009628
COCAMHCHUA
O
33 CHOBHDIC TIOTHITHA XHMIH https://lesson.edu.ru/lesson/45b81dac-
BHCOKOMOHUeKyMpHHX acba-440e-99e3-14c3ba78050a
COCOAMHCHNU
https://lesson.edu.ru/lesson/45b81dac-
34 OCHOBHBIE METOBI CHHTE3a

acha-440e-99e3-14c3ba78050a



https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/5a9e4cc3-f4e9-4b8f-a40f-c9fe7c9c4bf8
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a
https://lesson.edu.ru/lesson/45b81dac-acba-440e-99e3-14c3ba78050a

BBICOKOMOJIEKYJISIPHBIX
coequHeHui. IlmacTmaccsl,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME
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11 KITACC

Ne
n/
n

Tema ypoka

KoaudecTBO 9acoB

Bcer KoHTpoabHbI
0 e padoThl

IIpakTnyeckn
e padoThl

Jlara
HU3y4eHHU
|

JIeKTPOHHBbIE U (pPOBbIE
o0pa3oBaTejibHbIE pecypChl

Hcenc
o0op
Tour

XUMHUYECKUI SJIEMEHT.
ATOM. DneKTpoHHas
KOH(HUTypanus aToMOB

https://lesson.edu.ru/lesson/20b1df2e-6ce4-435b-
b6dc-5155d30a45fa

Ilepronnueckuii 3aKOH U
[Iepnoanueckas cucrema
XUMHYECKHX IJIEMEHTOB
J. . Menneneena, ux
CBSI3b C COBPEMEHHOMN
TEOPHUEN CTPOCHUS
aTOMOB

https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c-7375¢3d033e9

3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB
XHUMUYECKHX DJIEMECHTOB
M UX COCIUHEHUH 10
TpYIIaM U TIePUOIaM.
3Hauenue
MEePUOIUYECKOr0 3aKOHA
Y CUCTEMbI XUMHYCCKUX
snemenToB JI.11.
MeHieneeBa B pa3BUTHH

HayKH

https://lesson.edu.ru/lesson/e7d48881-055d-49da-
a49c¢-7375¢3d033e9

CtpoeHue BemiecTna.
Xumudaeckas CBA3b, €€
BUBI; MEXaHU3MbI

https://lesson.edu.ru/lesson/2859ec02-8ecd-4cd8-

8531-edad962608fh
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o0OpazoBaHUs
KOBAJICHTHOH CBSI3H.
Bonoponnas cBs3b

Banenraocts.
DNEKTPOOTPULIATEIIBHOCT
b. CTeneHp OKUCIICHUS.
BemecTBa
MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHS

https://lesson.edu.ru/lesson/a9c9a61e-e387-4ffe-

bcfb-aca9c7241b21

[ToHsiTHE O AUCTIEPCHBIX
cucreMax. McruHHabIe 1
KOJIJIOUTHBIE PACTBOPHI.
MaccoBas nons
BEILIECTBA B PaCTBOPE

https://lesson.edu.ru/lesson/8ae38be6-e06f-4fae-

9729-69903109f968

JlaTunk
TeMIiep:

Knaccudukanus u
HOMEHKJIaTypa
HEOPTraHNUYECKUX
COEIMHECHUH.
I'eneTnueckas CBSI3b
HEOPraHMYECKUX
BEIIECTB, Pa3TUIHBIX
KJIACCOB

https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-

bb00-fab862636f7e

Knaccudukanus
XUMHUYECKHX PEAKIIUiA B
HEOPraHUYeCcKOH u
OpPraHu4ecKOi XUMHHU.
3aKOH COXpaHEHHUS
Macchl BEUIECTB; 3aK0H

https://lesson.edu.ru/lesson/e2b3e2ce-c781-40be-

bb00-fab862636f7e
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COXpaHEHHUs U
IIPEBPALLECHMS DHEPTUH
IIPU XUMHYECKHUX
peakuuax

CKOpOCTb peakuuu https://lesson.edu.ru/lesson/fOcb5def-307e-4575- Jatu
9 OBpaTHMEIe DeaK HH 89d0-86041b603655 TeMII
P PeAKuH. https://lesson.edu.ru/lesson/0e41e568-0a2b-4605- TeMII
XUMHUYECKOE PABHOBECHUE bb92-350d1ab69f9ba worms
TEMIT
[IpakTrueckas pabora Ne
1p«BHHﬂHHe aianme https://infourok.ru/prakticheskaya-rabota-
10 (1)laKTO o Ha IC)KO 0CTL vlivanie-razlichnih-faktorov-na-skorost-
p . p himicheskoy-reakcii-himiya-klass-1418615.html
XAMHYECKON PEAKLINM
DNEKTPOIUTHYECKAS JaTunk
nuccormanus. [louarue [TEMIICD:
0 BOJOPOTHOM ;ﬁ;l\;r;%)}«
nokaszareie (pH
(pH) https://lesson.edu.ru/lesson/237cdb54-2787-4817-  [[J1aBJICH
11 pacreopa. Peakunn 8330-660270075645
HOHHOTr0 0OMeHa.
I'maponus opraHudecKux
Y HEOPraHUYECKUX
BEIIIECTB
OKHCIUTENBHO- . Hdatum
BOCCTaHOBUTEIIBLHBIE JlaTunk
https://lesson.edu.ru/lesson/8f219cef-7a8a-44d5-
12 peaxiuu. [lonstue 06 b58a-b3d1b2eeh237
ANEKTPOJIU3E PACIIIaBOB
U PacTBOPOB COJIEHN
KontpoabsHas padbora 1mo
p p https://lesson.edu.ru/lesson/cc14f97b-ada3-4ac9-
13 pazneny

«Teopernueckre OCHOBBI

a123-dadc40973c6f
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XUMHUN»

14

Mertamisl, ux
MIOJIOXKEHHUE B
IIepuoanueckoii cucteme
XHMHYECKHUX 3JICMECHTOB
J. . MenneneeBa u
OCOOEHHOCTH CTPOCHUS
aromoB. OOmue
¢du3nveckre CBOMCTBA
METaJIJIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-
8073-70c604e9c862

JlaTunk

15

CruiaBbl METaJIOB.
DNEKTPOXUMHUYECKHUIA
PAIl HaNPsHKEHUH
METAJUIOB

https://lesson.edu.ru/lesson/a0d5bd16-683e-4ale-

8073-70c604e9c862

16

XuUMHUYECKUE CBOMCTBA
BOKHCHIIINX METAJIJIOB
(HaTpwuii, Kanui,
KaJlbIUM, MarHum,
ATIOMHUHUI) U UX
COETMHEHU I

https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-

b9f7-422¢3e710750

JlaTunk

17

XMMHYECKHE CBOVICTBA
XpoMa, MEJIH U UX
COoeqUHEHNN

https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-

b9f7-422¢3e710750

18

XMUMHYECKHE CBOUCTBA
LIMHKA, JKeJIe3a U UX
COEIMHEHNN

https://lesson.edu.ru/lesson/e7{f8162-0d4d-40f8-

b9f7-422¢3e710750

19

[TpaxkTrueckas padota Ne
2. "Pemienne
HKCTIEPUMEHTAILHBIX

https://lesson.edu.ru/lesson/6545ec44-34¢5-43f6-

826b-a648d7d6fef7
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3aaa4d 110 TEME

«MeTaute"
Hewmerannel, ux Hat4nk
[IOJIOKEHHUE B
Ilepronnueckont cucreme
20 B —— https://lesson.edu.ru/lesson/2390b83e-a935-4c96-
bd3a-25f26d9c¢1139
J. . MenneneeBa u
OCOOEHHOCTH CTPOCHUS
aTOMOB
Ddusnyeckue cBOCTBA
HEMETAJLUIOB.
Annorponust
1 ( https://lesson.edu.ru/lesson/ctb70c37-2784-4c66-
HEMETAILTIOB (Ha be05-b0966dffb673
IpuUMepe KUCIIopo/a,
cepsl, hochopa u
yriepoja)
XMMHYECKHE CBOVICTBA
99 CATOLCHOB. CEDEL I HX https://lesson.edu.ru/lesson/cfb70c37-2784-4c66- Hary
» P be05-b0966dffb673
COCAMHCHNU
XMUMHYECKHE CBOUCTBA
23 docod https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
a301Ta, @OCODpa HHX be05-b0966ffb673
COeIMHEHUT
XMMHYECKHE CBOVICTBA
24 O — https://lesson.edu.ru/lesson/ctb70c37-2784-4c66-
yriepoaa, kp be05-b0966dffb673
COeIMHEHUT
[Ipumenenue
o5 T —— https://lesson.edu.ru/lesson/cfb70c37-2784-4c66-
T be05-b0966ffb673
1 UX COCANHCHNU
26 O0600611IEHE U https://multiurok.ru/index.php/files/obobshchien
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cucTeMaTHu3aIys 3HaHui
o TeMe «HemeTtas.
Brraucnenus no
YpaBHEHUAM
XUMHYECKUX PEaKIui U
TEPMOXUMHUYECKHUE
pacy€ThI

iie-po-tiemie-niemietally.html

[IpakTuyeckas pabora Ne
3. «Pewenue

https://lesson.edu.ru/lesson/7c19b0ba-7815-4db3-

27 AKCIIEPUMEHTAITLHBIX 86f4-d0ac5h740b3b
3a7a4 [0 TEME
"Hemeramisr"»
KoHnTtposbHas padora 1o _ .
https://infourok.ru/kontrolnaya-metally-i-
28 TeMaM «MeTauisl» U
nemetplly-11kl-6637423.html
«Hemeramabn
Heopranunueckue u
https://lesson.edu.ru/lesson/c6c5af9a-9645-4604-
OpPTraHUYECKUE KUCIIOTBHI.
29 Heobramaeckie i 9834-59151d566a61
p https://lesson.edu.ru/lesson/35c2be59-f1c6-46¢6-
OpraHHHecKkHe 910c-46a0576d6924
OCHOBAaHUA
AmdorepHbIe
HEOPTraHUYECKHUE U
OpraHUYEeCKUe
30 S —— https://lesson.edu.ru/lesson/46b429e4-931c-43fb-
) a2ba-be9eObbeddef
T'eneTnueckad cBA3b
HEOPraHUYECKHUX U
OpFaHI/I'-IeCKI/IX BCIIICCTB
31 Ponb xumuu B https://lesson.edu.ru/lesson/acd826cf-ba2d-49db-

o0ecrieyeHun

b216-ef7c26a84728
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3KOJIOTHYECKOI,
SHEPreTUYECKON U
MTHIIEBOM 0€30IMaCHOCTH,
Pa3BUTUHN MEIUIIMHBI

[IpencraBnenus 06
00LIMX HAayYHBIX

32 MIPUHIIUIIAX 1 https://lesson.edu.ru/lesson/f5999557-18¢c8-4853-
MIPOMBILIJIEHHOTO 83a0-588bf830407a
MOJTyYEHUS BaYKHEHIINX
BEIIECTB

33 Yenosek B mupe 1 https://lesson.edu.ru/lesson/f5999557-18¢c8-4853-
BEILIECTB U MaTEpUAJIOB 83a0-588bf830407a

34 XuUMUs ¥ 310pOBbE 1 https://lesson.edu.ru/lesson/b8e4d657-2cc7-4860-
YyeJoBeKa 8583-9f76edc8a59f

OBUIEE KOJIMYECTBO 34

YACOBIIO ITPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPUAJIBI JIVIAA YHEHUKA

» Xumusi, 10 xkmacc/ I'abpuensa O.C., OOmmecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxunonepHoe o0uiectBo «M3narenscTBo
«IIpocsemenne»

» Xumus, 11 xmace/ I'abpuensia O.C., OOmiecTBO ¢ OrpaHHueHHON
O0TBETCTBEHHOCTHIO «/IPODA»; AxkuronepHoe o01ectBo «M3narenscTBo

«HpOCBeHIeHI/IG»

METOAUYECKHUE MATEPUAJIBI 1JIs1 YYUTEJIA

Xumus, 10 knace/ IN'abpuensua O.C., O611ecTBO ¢ OrpaHHYCHHOM
oTBeTCTBEHHOCTHIO «[IPODAY; AxuionepHoe o61iecTBo «M31arenscTBO
«Ipocseuienue»

* Xumus, 11 xnacce/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUICHHOMN
0TBETCTBEHHOCTHIO «JIPODA»; AktinonepHoe o61iecTBo «M31aTeancTBO
«Ipocseuienue»

Brenure 1. O.C.I'abpuenss, I'.I".JIsicoBa «Xumus Metoaudeckoe mocooune —
0a30BbIi ypoBeHBb)» - M.: lIpoda 2022 rox.

2. O.C.I'abpuensu, U.I'.OctpoymoB, «O0111ast XuMus B TECTAX, 3a7a49ax,
ynpaxknenusix. 11 kmace» — M.: Ilpoda, 2023 rox.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc:



KonTponbHbie u mpoBepouHbie padoThI K yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckast «Xumus 11 knacc:
HacromnpHas kaura mis yaurens». Yacts 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I".BBenenckas «Xumus 11 knacc:
Hacronbhas kaura quis yuaurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensy, [1.B.Pemeros, U.I'.OctpoymoBa «3agaun o XUMHUU U
crocoObl Ux pemeHus» - M.: «/lpoda», 2021rozx.

7. B.I'. lenucoBa «Xumus 11 kimacc moypoydHble MIIaHbI 10 YY€OHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.
Oxk3ameH, 2019r.

9. 9. O.C.T'abpuensH, 1.I".ocTpoyMOB « XUMHYECKHI SKCIIEPUMEHT B TKoJie 11

Kkiacey; - M.: Ipoda. — 2019 roa.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCHI CETHU
HUHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://www.yaklass.ru/


http://www.yaklass.ru/
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