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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHUI K pe3yJdbTaTaM OCBOCHHS OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanbHON padboyeil MporpamMmmel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOJaBaHus y4eOHOro mpeamMera « XUMUs»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Ha€T MpeCTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYyYAIOIUXCA CPEACTBAMU Yy4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE IPEAMETHOE COJIEpKaHue,
IpeaycCMaTpUBAET PACHPEACICHUE €ro Mo KilaccaM M CTPYKTYpPUPOBAHHE IO
pazgenaM M TeMaM MpPOrpaMMbl MO XHUMHUHU, ONPEAECSECT KOJIUYECTBEHHbIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHM C  Y4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs I0 OCBOEHUIO
y4eOHOT0 CoJIepKaHUsI.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEU MPEJCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUr M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MyTAX pEHIeHUs TI00ambHBIX
npoOJjieM YCTOMYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUYCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHUE MBIIINICHUS] M TBOPUYECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB HX CAMOCTOSTENBPHOW  y4eOHOW  JIESITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIBHOM NESITETbHOCTH;

3HAKOMHUT CO CHEIUGUKON HAYYHOTO MBINIICHUS, 3aKJIaJIbIBAET OCHOBBI
LIEJIOCTHOTO B3IVISIA HA €UHCTBO IIPUPOJABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (()OPMUPOBAHUM €CTECTBEHHO--HAYYHON rpaMOTHOCTH 00YyUarOIINXCS;



crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K E€CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K IPUPOJE, K UEIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEeYMBAIOTCS CHEIU(PUKON
COJepKaHMsI  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeIarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHUEM 0a30BOM HAyKH XMMHH Ha ONPEEIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOrO OOIIEro 0O0pa3oBaHUsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMbI TMEPBOHAYAIBHBIX TMOHSATHUN XHWMHH, OCHOB
HEOPraHMYeCKOM XUMHUM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TMOHSITUN
OpraHUYeCKOU XHUMUHU.

Crpyktypa coaepkaHusi MporpamMMbl MO0 XUMHUHU CPOPMHUpPOBAHA HA OCHOBE
CUCTEMHOro monaxona k e€ uzyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYPHO OpraHW30BaHbI 10 TPUHITUIY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHHUI HAa OCHOBE TEOPETHUECKHUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO--MOJICKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona [[. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpencTaBlieHUd 00 AIEKTPOJUTHUYECKON JMCCOLMAlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUWA pacCMaTPUBAIOTCA HA OCHOBE OJMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHSA K JPYroMy, BBINOJHSAS GYHKIUU OOBICHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHS U IOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUeOHBIX MpeaMeToB: «OKpYXKaIomUi MUp»,
«buonorus. 5—7 kinacce» u «Pu3zuka. 7 Kiacey.

[Ipy wW3ydeHWHM XUMHHM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPBI.
3amaya y4eOHOTO MpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX TOT0KEHUH,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B



OpUOOIIEHUHM K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (dopMHpOBaHHE WHTEIJIEKTYalbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEHICHUH,
CIIOCOOHO aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HAmpaBJICHHOCTh OOY4YeHHss Ha CHCTEMaTHYeCcKoe MpHOOIIeHHUE
OOyJaloUIuXcs K CaMOCTOSITEIbHON MO3HABATENBHON JCSITENbHOCTH, HAaYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— o0ecreyeHue yCciIoBHiM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUaIOITUMUCS
OIbITa Pa3HOOOPA3HON MEATETHLHOCTH, TIO3HAHHUS W CAMOIIO3HAHUS, KITFOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (QopmupoBanne oOmeld QYHKIMOHAIBHOW ¢ E€CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM UHCJIE YMEHUH OOBSICHATH M OIECHUBATH SIBJICHUS
OKpPYXAIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE MPU H3YyUYEHUU
XUMHH, TPUMEHATh HMX TpPH pPEHIeHUH TpoOJeM B TOBCEIHEBHOW KU3HU W
TPYJOBOM JIEATETLHOCTH,

— (¢dopmupoBaHne y OOy4YarOIMIMXCA TyMaHUCTHYECKUX OTHOIICHHIA,
NOHMMAHUS 1EHHOCTH XUMHUYECKUX 3HAHUM i1 BBIPAOOTKH HKOJIOTHYECKU
IeJIeCO00pa3HOro TMOBEJAEHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IENIAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BHUTHE MOTHUBAIMM K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisaeT 136 yacoB: B 8 kinacce — 68 yacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COAEPKXAHUE OBYYEHUA

9 KUIACC

BemecTBO 1 XUMHYECKas peaKIHs

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX dJIEMEHTOB /1.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOJAOB, Kalus, KaJIbIUA U HX
COEMHEHUI B COOTBETCTBUM C TMOJIO)KEHHEM 7dyeMeHTOB B Ilepmoamueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJBI XUMHUYECKOW CBSI3M. THUNBI KPUCTAIUIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTANIMYECKOW PEIIETKU U
BUJIa XUMHUUYECKOU CBA3U.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHWMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCAILIMXCA K Pa3JIWYHbIM KjlaccaM HEOPraHMYeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XuMUYecKUX peakiuii Mo pa3aiudHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYAaCTBYIOUIMX B pEaKUMHU BEUIECTB, MO TEIIOBOMY 3 (deKTy, 1Mo
U3MEHEHUIO CTENEHEH OKUCIIEHHUS XMMHUYECKUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTaJM3aTopa). JK30- U dSHAOTEPMHUYECKHE PEAKIMH, TEPMOXUMHYECKHUE
YPaBHEHHS.

[lonarue o ckopoctn xumudecko peakuuu. IlonsTue 06 oOpaTHUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusiX. [IoHATHE O TOMOTrEHHBIX M Ie€TEpOTreHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIMAIOIIME HA CKOPOCTh XMMHUYECKOW PEAKUUHA M IOJIOKECHHUE XUMHUYECKOIO
pPaBHOBECHS.

OKuCIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  JJIEKTPOHHBIM  OajaHc
OKHUCIIMTEIIBHO-BOCCTAHOBUTENIBHON peakuuu. CocTaBleHHE ypaBHEHUH

OKHCJIUTENIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUMA C HCIHOJIB30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust 3NEKTPOIUTHUECKON AUCCONUALUN. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonel. MexaHu3Mm auccolMalid BELIECTB C PAa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens aucconuanuu. CuiabHbIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHoro oOMeHa. Y ciioBUsl MPOTEKAaHUs pEaKIuii HOHHOTO OOMEHa,
MOJIHbIE M COKpalllEHHbIE HMOHHBIE YypaBHEHHs peakuuil. CBoilcTBa KHUCIOT,
OCHOBaHMW U COJed B CBETE TMPEACTABICHUNA 00  3IEKTPOJIUTHUYECKON
nucconunanun. KauectBeHHble peakiuy Ha HOHBIL. [loHsATHE O THIpOIM3E CoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJECIISIMA KPUCTAUIMYECKUX PEUIETOK HEOPTaHUYECKUX
BEILIECTB — META/VIOB M HEMETauioB (rpadura M anMasa), CJIOXKHBIX BEUIECTB
(xopua HaTpus), HUCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peaklnu
OT BO3JEUCTBUSl PaA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE 3JIEKTPONPOBOJHOCTH



pacTBOPOB BEILECTB, MpOLEccCa JUCCOLMAIMM KUCIOT, IIeJoued U conei
(BO3MOKHO  HCIOJIb30BAHME  BHUJEO MaTEpUalioB), MPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKM  MPOTEKAHUS  peakiuidi  MOHHOro  oOMEHa
(oOpazoBaHue ocanaka, BbIACICHHWE Tra3za, oOOpa3oBaHUE BOJIbl), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIHHO-BOCCTAHOBUTEIBHBIX  PEaKIUM
(ropeHue, peakiuu pasioKeHUs, COSUHEHUsI), paclO3HABaHHE HEOPTaHUYECKUX
BEIIECTB C IMOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, PpEIICHHE
AKCTIEPUMEHTAIBHBIX 3a]1a4.

HeMeTaibl U UX cOeTUHEHUS

OO6mast xapakTepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (puznueckue CBOWCTBA MPOCTHIX
BEUIECTB — TaJOreHoB. XHUMHUYECKHE CBOWCTBA Ha IpuUMepe  XJopa
(B3auMozeiiCTBME € MeTallaMHM, HEMETaJUlaMH, IleJo4yaMu). XJIOPOBOJIOPO.
ConsiHasi KHUCIIOTa, XMMUYECKHE CBOWCTBA, MOJIydeHHE, NpUMeHeHue. JleiicTBue
XJIOpa M XJOPOBOJOpOJa HAa OpraHU3M uejoBeka. BakHeliue XJIOpUABI U UX
HAXOXJICHUE B TIPUPO/IC.

O6mas xapaktepucTuka 3neMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe CTereHu okuciieHus. CtpoeHue W (U3MYECKUE CBOWMCTBA
IPOCTHIX BEIIECTB — KUCIOPOJA U CEephbl. AJUTOTPONHBIE MOAU(PUKAIIMYA KUCITOPOa
U ceppl. XUMUYecKue cBoicTBa cepbl. CepoBOAOPO, CTpoeHHUE, (HU3UUECKUE U
XUMUYECKHe cBOKcTBA. OKCHABI CEpbl KaK MPEICTABUTENIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (¢uU3MYECKME M XHUMHUYECKHe CBoWcTBa (oOmue  Kak
NpeCTaBUTENsl Kjacca KHCIOT W crneuuduueckue). XUMUYECKHUE peaKIlu,
JeXKalue B OCHOBE MPOMBIIUIEHHOTO CMOCO0a TMOJMYYEHUSI CEPHON KHCIIOTHI.
IIpumenenue cepHoit kKUCa0Thl. CoNi CEPHOM KUCTOTHI, KAUECTBEHHAS PEaKIvs Ha

cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHWH B MPUPOaE. XUMHYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpenbl COSAUHEHUSIMU Cepbl (KUCIOTHBIE IO,
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPeA0TBPAICHUS.

OO6mrast xapaktepucTuka 37eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEpHBIE CTENIEHU OKUCIEHUS. A30T, pacHpOCTpaHEHUE B MPUPOJE,
dusznueckre u XuMU4YeCKrne cBoicTBa. KpyroBopoT azota B nmpupoje. AMMHUaK, ero
dusznueckre U XUMUYECKUE CBOMCTBA, MOoJyueHne u nmpuMeHeHue. Coiau aMMOHUS,
X GU3NUECKUEe U XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasl KUCJOTa, €€ MOoJydyeHue, (pU3nyeckue M XUMHUYECKUE
cBOiicTBa (0OmUME Kak TPEACTAaBUTENS Kiacca KHCIOT U crenuduyueckue).
Hcnonp3oBaHue HUTPATOB W COJIEM aMMOHHUSI B KaueCTBE MHUHEPAJIbHBIX
yInoOpeHnii. XUMHUYECKOE 3arps3HEHUE OKPYKAOIICH Cpellbl COSAMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXIW, 3arps3HEHUE BO3JyXa, IMOYBBI U BOJOEMOB). Docdop,
ajuioTponHbie Moaudukanuu Qgocdopa, PuU3MUECKHEe U XUMUYECKHE CBOICTBA.
Oxkcun pocdopa (V) u pochopHas kuciora, Pu3ndeckrue 1 XUMHUIECKHE CBOMCTBA,
nonyuyenue. Mcnonb3oBanue pochaTtoB B KAYECTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrtepucTuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS



aTOMOB,  XapaKTEepPHBbIC  CTCICHU  OKUCJICHHS.  YTJCPOA,  aJJIOTPOITHBIC
Moau(UKAIIMKA, PACIPOCTPAHCHHE B TPHPOJC, (GUINYCCKUE H XUMHUCCKUC
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepojaa, ux
Gu3nyecKue W XUMHUYECKHE CBOWCTBA, JCHCTBHE HA JKWUBBIC OPTraHHU3MBI,
MOJIyYeHUE M MPHMEHECHHE. DJKOJIOTMYECKHE MPOOJIEMBI, CBSI3aHHBIC C OKCHIOM
yrnepona (IV), rumore3a T1100aabHOrO MMOTCIUICHUS KiIUMaTa, MMapHUKOBBIN
addekt. YronpHas KUCIOTa U €€ COoNM, UX (PU3NUeCKue U XMMHUUYECKUE CBOWCTRBA,
MojiydeHHe W mnpuMeHeHwe. KadecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonap3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[TepBoHavanbHbIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHUSIX
yriepoja (MeTaH, 9TaH, dTUICH, alleTHICH, YTAHOJ, TJINLEPHH, YKCYCHAsI KUCIIOTA).
[TpupojHble HMCTOYHHUKH YIJIEBOJOPOJOB (yroyib, MPHPOAHBIN Tra3, HedTh),
HOPOAYKTHI WX TepepaboTku (OeH3MH), WX POJb B OBITY M MPOMBINIJICHHOCTH.
[ToHsTHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX: )KHpax, OeaKax, yriieBojax — U UX
PO B OKM3HH 4YeJIOBeKa. MarepHalbHOe €IUHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHCHUM.

Kpemuuii, ero ¢usnuyeckrne ©H XUMHYECKHE CBOWCTBA, IIOJy4CHHE W
npuMenenue. CoeauHEeHHUs KpemHHsI B Tpupoge. OOmme mpenacTaBieHuss 00
okcune kpemaus (IV) u xpemHueBoi kucinore. CHIMKATHI, UX WCIOJIb30BAaHUE B
OBITY, B IPOMBIIIUICHHOCTH. BaskHeHIne CTpouTenbHBIE MaTepuaibl: KepamuKa,

CTEeKJIO, IIeMEHT, O0eToH, *keyne300eToH. [Ipobiembl 0e30MacHOro MCMOIb30BAHUSA
CTPOUTEIIbHBIX MATEPUAJIOB B IOBCEHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE 00pa3IlOB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
NPOBE/IEHNE KaUYeCTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHUS, OIBITHL, OTpaKamIKue (U3NUECKHE U XUMHYECKHE CBOWCTBA
raJjoreHoB M HX COEIWHEHUI (BO3MOXHO HCIIOJIb30BAHUE BUIECOMATEPHUAIIOB),
O3HAKOMJICHHME C o0Opa3lamMu XJOpPUAOB (TaJOTeHUIOB), O3HAKOMIICHHE C
oOpaslaMmu  ceppl U €€ COCAMHEHMSIMH  (BO3MOXHO  HCIIOb30BaHUE
BUJIEOMATEPUAIIOB), HAOMIOJCHHE TIpoliecca OOyTIMBaHUS caxapa Ioj JeHCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOW  KHUCJIOTBHI, M3YYECHHE XHMHUYECKHUX CBOWCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON peakiuu Ha cynabdar-
MOH W HaOIIO/IeHWe TMpu3HaKa €€ MPOTEKaHWs, O3HAKOMIJICHHE C (DU3HMUECKUMHU
cBoiicTBaMu asora, ¢ochopa W WX COEAUHEHUH (BO3MOXXHO HCIIOIH30BaHUE
BUJIEOMATEPUAIOB), 00pa3amMu a30THBIX U (HOcHOPHBIX yA0OpEHUH, MoTydeHue,
coOupaHue, paclo3HaBaHHME W U3YYEHHUE CBOWCTB aMMHUaKa, TIPOBEJICHHE
KaueCTBEHHBIX peaKlMii Ha UOH aMMOHUSA U (ocdaT-uOH U U3yUYEHUE MPU3HAKOB
WX MPOTEKAHUsI, B3aUMOJICVICTBUE KOHIIEHTPUPOBAHHOW a30THOW KHCIIOTHI C MEABIO
(BO3MO>KHO VICIIOJIb30BAHUE BUJIEOMATEPHUAIIOB), M3y4YEeHUE MOJIeJIen
KPUCTAJUTMYECKUX pEIIETOK anMasza, rpadura, (QysuiepeHa, O3HAKOMIIEHHE C
MPOILIECCOM  aJcOpPOLIMK  PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM U



YCTPOMCTBOM MPOTHBOTA3a, MOJY4YEHUE, COOMpaHUe, pacro3HaBaHUE U W3yUYCHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMi Ha KapOoHAT U
CUJIMKAT-UOHBl M W3yYECHUE TMPU3HAKOB HUX TMPOTECKAHUS, O3HAKOMJIEHHUE C
NPOAYKIMEN CHUIMKATHOW MPOMBIIIICHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHbBIX
3ajJa4 no TeMe «BakHelme HeMeTauIbl M UX COCTUHCHUS Y.

MeTaibl 4 UX COeTUHEHHU S

OO6mras xapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB Ha OCHOBAaHUU
ux mnoyiokeHus B llepuomnueckon cucreme xumuueckux anemMeHroB J[. M.
MengeneeBa u crpoeHus aToMoB. CTpoeHue MeTaiioB. Mertainueckas CBA3b U
METAUIMYECKas]  KPUCTAUIMYECKAass  PEelETKa.  DIEKTPOXUMHUECKHU s
HarpspDKeHU MetauioB. dusnueckne U XUMHUYECKUE CBOWMCTBA MeTaylioB. OO0mue
crocoObl ToNyYeHuss MeTauioB. [loHsITHE O KOPpPO3WH METANIOB, OCHOBHBIC
crocoObl 3anuThl WX OT Koppo3uu. CruiaBel (CTadb, YYryH, IIOPATIOMUHUMH,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MPOMBIIIUICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHue B llepruoamyeckoil cucTeMe XMMUUYECKUX
anementoB JI. M. MenpaeneeBa, CTpoeHUME HMX aTOMOB, HAXOXJICHUE B MPUPOJE.
dusnyeckne U XMMUYECKHE CBOMCTBA (Ha mpumepe HaTpus W Kamus). OKCUAbI U

TUJIPOKCHUABI HATpusd MW Kanuda. II[puMeHeHHe WIETOYHBIX METAJIOB M HUX
COEeIMHEHUH.

[[leouyHO3EMENbHBIE METAJUIBI MAarHMil W KaJbI[Mi: TOJIO)KEHUE B
[Tepunonuueckoit cucreme xumuueckux sneMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaX0XJI€HUE B Ipupoae. PU3nyecKkue U XUMUYECKHE CBONCTBA MarHUs
U Kaiblmsa. BaxHeimume coequHeHUs Kalblus (OKCHUI, THIPOKCHI, COJIH).
JKECTKOCTD BOBI M CLIOCOOKI €€ yCTpaHEHUS.

ANOMUHMH: TI0JIO)KeHUE B [lepronueckoi cuCTeME XMMUUYECKHUX 2JIEMEHTOB
. . MengeneeBa, CTpo€HHE aroma, HaxXOXIACHUE B Ipupoje. PUndeckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIa U THIPOKCHIA
AJTIOMUHUS.

Keneso: monoxenue B [leproandeckoir cucTeMe XMMHYECKHUX 3JIEMEHTOB /1.
. MenpgeneeBa, CTpoeHHE aToOMa, HaxoxiaeHue B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUIbI, THIPOKCUIBI U conu xkene3a (I1) u xenesa
(1), ux cocTaB, CBOWCTBA U MOJyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C oOpa3laMM METaJUVIOB U CIUIaBOB, WX (U3NUYECKUMU
CBOWMCTBaMH, H3y4Y€HHE  pE3yJbTaTOB  KOPPO3MH  METAUIOB  (BO3MOXKHO
WCIIOIb30BaHUE BHCOMATEPHATIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHA
KaJbllis W HATpUs C BOJAOM (BO3MOXXHO HCIMOJIb30BAaHHWE BHEOMATEPHAIIOB),
HCCJIEJIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHHUS KeJie3a B KHUCIOPOJIE
(BO3MOXHO  HCIIOJB30BAHME  BUJIEOMATEpPUANIOB), MPU3HAKOB  IMPOTECKAHMS
KaYECTBCHHBIX PEAKIU HA MOHBI: MarHus, KajablMs, AJIIOMUHHUS, [IMHKA, XKeJe3a
(I1) u xenesa (II1), meau (II), HaOIrOACHUE W ONUCAHKE MPOIECCOB OKPAIIMBAHUS
IJIaMEHW HWOHAMM HATpHs, Kalusgd W Kalblus (BO3MOXHO HCIOJIb30BAaHUE



BUJICOMATEPHUAJIOB), UCCIeTOBaHUE aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATFOMHHUS
¥ THJIPOKCHJIA [TMHKA, PEIICHIE KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Baknenme
METAJIJIBl U UX COCTUHEHUS.

XuMHSA ¥ OKpY KaoUias cpeaa

BemecrBa u Marepuansl B IOBCEIHEBHOW JKM3HM YesIOBEKa. be3omacHoe
MCTIONb30BaHUE BEIIECTB MU XUMHUYECKUX peakiuii B ObITy. IlepBas moMormps mpu
XUMHAYECKUX 0KOTaX U OTPABIICHUSX.

XUMUYECKOe 3arps3HEHHE OKpYKalolel cpeasl (mpeaenbHas TOMyCTHMAast
KOHLEeHTpalus BeulecTs, nanee — [1JIK). Poias XxumMun B perieHun 3K0J0rHYecKuX
npoosieMm.

Xumuueckuit IKcnepumenm:

u3ydeHue oOpas3IOB MaTepHAIOB (CTEKIJIO, CTUIAaBBI METAJUIOB, MOJUMEpPHEIC
MaTepHabl).

Mesxcnpeomemnuvle ceasu

Peanmszamusi MeXnpeIMeTHBIX CBsI3ed TpW HM3y4eHUH XUMHUH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJb30BaHWE Kak OOIIMX eCTECTBEHHO-HAYYHBIX
TIOHATUH, TaK M TIOHSATHH, SBISIFOIIMXCS CUCTEMHBIMH JIJISL OTJICIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-HAYYHBbIE MOHSATHS: HAy4YHBIM (PakT, TruUmoTesa, 3aKoH,
TEOpHUs, aHalu3, CHUHTE3, KilacCUpUKALMsI, TEPUOJUYHOCTh, HaOIIOACHUE,
HKCIIEPUMEHT, MOJECIUPOBAHUE, H3MEpPEHHE, MOJelNb, SBJICHHE, NapHUKOBBIM
3¢ eKT, TEXHOIOTHS, MaTEPUAIIBI.

®uzuka: wmaTepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHI,
W30TOIbI, PAJAHMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYECKUN 3apsij, MPOBOJHUKH,
NOJYIPOBOAHUKH, JUAIEKTPUKU, (POTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM,
arperaTHOe COCTOSIHHE BEIIECTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIUYECKAs
peméTka, CruiaBbl, (U3MUYECKHE BEIWYUHBI, €IUHUIIBI U3MEPEHHS, KOCMHYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢otocunrtes, npixanue, Omocdepa, PKOCUCTEMA, MHUHEPATHHBIC
y0OpeHus, MUKPOAJIEMEHThI, MAaKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

['eorpadusi: atmocdepa, rtumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIC3HbIE HCKOIIaeMbIe, TOILJINBO, BOJIHbIE pecypcehl.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3ylbTaThl OCBOCHMSI MPOrPAMMBbI  OCHOBHOI'O  OOIIETo
o0pa3oBaHus JOCTUTAIOTCSA B X0Ji¢ OOy4eHMS XMMHUHU B €JAMHCTBE Y4YeOHOW u
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAIUIIMOHHBIMU POCCUMUCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU ILIEHHOCTSAMH, NPUHSATHIMU B
oOlllecTBe TMpaBWJIaMH W HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT TIpolieccaM
CaMOTMO3HaHMs, CAMOPA3BUTHUS U COLIMAIA3AIUU O0YyYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYaroOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMd U
paclIMpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTPpHOTHYECKOTO BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMIXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XUMUM,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIIECTBA;

2) TpaKIaHCKOT0 BOCTIMTAHUS:

IOPEACTaBICHUS O COLUMAJbHBIX HOpPMax M MpaBWIaX MEXIMYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBATebCKOM, TBOPYECKOM M APYTUX  BHAAX
JESTENBHOCTH, TOTOBHOCTH K PAa3HOOOpPa3HOW COBMECTHOW NEATEIbHOCTH MpPH
BBITIOJTHEHUU Y4YEeOHBIX, TO3HABATEIbHBIX 3a/1ay, BBINOJHEHUH XUMHUUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TTPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
M B3aUMOIIOMOINM B TIpOlLlECC€ OTOM Y4eOHOW JESITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEJAEHUE U TMIOCTYIIKM CBOMX TOBAapHILIEH ¢ TO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHUYECKOM PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKHU WU COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEIOM, O POJIM XMMHUU B TTIO3HAHWUH 3TUX 3aKOHOMEPHOCTEH;

II0O3HABATEJIbHBIE MOTHWBBI, HANPABJICHHBIC HA MOJIYYEHHE HOBBIX 3HAHHUM IO
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEJIbHON paboThl ¢ Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO W IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30OBaHHMIO, MPOCKTHOM W  HMCCIIEIOBATEIBCKON
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaTbHEUIIIEM;

4) dpopmMupoBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHUS aIKOTO0JIsSI, HAPKOTHKOB, KYPCHHS ),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOT0 BOCIUTAHMS:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHKCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMM 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVUBUAYATLHON TPACKTOPHH MPOJIODKCHHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIEeHON MpodecCHOHAIBHON NESITEIbHOCTH U Pa3BUTUSI HEOOXOAUMBIX YMEHHUIA,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 3K0JIOrM4€eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH IIeJIecO00pa3Hoe OTHOLIEHHWE K TMPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOICHHS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUSX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJTy4YaeMbIe MPU W3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTell HMX pEeIIeHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMEeTHBIX PE3YNbTATOB BBIACISIOT 3HAYMMBIC TS
dbopMupOBaHUST MHUPOBO33pPEHUST OOIICHAYYHBIC TOHSATHSA (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (PaKT, cCUCTeMa, MPOIeCcC, IKCIIEPUMEHT U JIPYToe€.), KOTOPhIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpEIMeTax W TO3BOJISIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON



Hay4YHOUW KapTUHE MUpa, U YHUBEpPCAIbHbIC YUeOHbIC NEHCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHBHBIE, DPETYJIATHBHBIE), KOTOpbIE oOOecneunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSTEIIbHOMY IUIAHUPOBAHUIO M OCYUIECTBICHHUIO y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIILIICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpPHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), HCIOJIL30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUI, BEIOUPATh OCHOBAHUS U
KpUTEPUHU ISl KiIacCU(PUKAIMU XUMHUYECKUX BEHIECTB U XUMHUYECKUX PEaAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHE PACCYXKACHUS (MHAYKTUBHBIC, ICAYKTUBHBIE, 10 aHAJIOTHUH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUAX.

Ba3oBnble ncciiefoBarebCcKHe JeiCTBYUA.

YMEHHUE UCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKXE B KayeCTBE OCHOBBI JIsi (OPMHUPOBAHUS THUIOTE3BI TIO
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONBITa [0 TUIAHUPOBAHUIO, OPraHU3allMd MW MPOBEACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHWE HaONI0JaTh 3a XOJOM IpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBAThH €ro Pe3yNbTat, (GOPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM NIPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAaIMM U COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMUMBIX [JIsi BBINOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHMUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMAIbHYIO (OpMY MpeAcTaBiICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE MCIOJb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIeI0BATENbCKON ACATENBHOCTH MH(GOPMAIUIO O BIMSHUHM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIMiCTBA M TPAHCIIOPTa HAa COCTOSIHME OKpYXarouled NpUpOJAHON
Cpelibl.

KommyHuKaTHBHBIE YHHBEPCcAJIbHbIE Y4eOHbIe 1eCTBUA:

YMEHHsS 3aJaBaTh BOIPOCH (B Xoie auanora W (WIdM) AUCKYCCHH) TIO
CylmecTBy  oOcyxkmaemMol  TeMmbl, (OPMYJIUPOBATb CBOU  MPEIOKEHUS
OTHOCHUTEJIHHO BBITTOJIHEHHS TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUSI XMMHUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTPYJAHMYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATEIIbCKOM  JIESITENIBHOCTH  NpPU  PELIEHUU
BO3HUKAIONIMNX MpoOJieM Ha OCHOBE Y4E€Ta OOIIMX WHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXJIeHrs, OOMEH MHEHUSIMH, «MO3TOBBIC IITYPMBI», KOOPIUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KauecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepPCAIbHbIE Y4eOHbIE AeCTBHSA:

YMEHUE CAMOCTOSITENILHO OMNPEAENATh LENU JESITEIbHOCTH, IUIAHUPOBATH,
OCYILECTBIATh, KOHTPOJIUPOBATh U NPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUS YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA  QITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IIOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LN, YMEHHE
MCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B yCIIOBUU 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHUIO 0053aTEIBHOTO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MmporpaMMoi,
BBIICJIAIOT: OCBOEHHBIE O0YYarOIIMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOObI



nedcTBUM, crneuudpuyeckue i1 OpeAMETHOM o0macTu  «XHUMUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEpHpeTalyH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K xoHiy o0yueHus B 8 ki1acce npeMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIIUXC YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO JIEMEHTA B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIECHb
OKHCJICHUS, XUMHUYECKasl peakius, KiacCu(puKalus peakiui: peaxiuu
COCIMHEHUSA, PEAKIMU pa3JI0KEHUS, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUYECKHUE PEAKIINH, TEII0BON AP (DEKT peakiunm,
SAPO aToMa, JJICKTPOHHBIM CJIOM aroMa, aToMHas OpOWTalb, paguyc
aToMa, XMMHYECKasl CBSI3b, MOJISIPHAS W HEMOJIApHasi KOBAJEHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHWOH, PACTBOP, MAcCOBasl JOJIsl BEIIECTBA
(poI1eHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHITUH H
OPUMEHATH 3TH MOHITHUS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJICHHUS (HOPMYI
BEILECTB U YPAaBHEHNUI XUMHYECKUX PEAKIIUI;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIMHEHUSX,
CTeNeHb  OKUCJICHHUS  DJEMEHTOB B  OHHApHBIX  COCJUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEIMHEHUW 10
dbopMynaMm, BHI XUMHUYECKOM CBs3U (KOBaJEHTHAs W MOHHAas) B
HEOPraHMYECKUX COCTUHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJOXeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSs1, 3aKOHAa ABOTaipo;

e OIHKCHIBATH M XapakTepuzoBaTh TaOmuuHyo Qopmy Ilepuonnueckoit
CHCTEMBl XMMHMYECKHX DJJEMEHTOB: pa3iu4aTh TMOHATHUS  «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynna (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJBI, COOTHOCHUTH OOO3HAUCHHUS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogumyeckas cuctemMa XmMUYecKuX dnemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s1pa, o0llee YUCIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEILECTBA,
XUMHYECKUE pPEeaKUUU (IO YUCIY M COCTaBy YYAacTBYIOUIMX B pEaKIUU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKAasi ONMMCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMUYECKUX MPEBpallleHUd B
Pa3IUYHbBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJEKYJISIDHYIO W MOJSIPHYIO — MacChl
BEUIECTB, MAaCCOBYIO JIOJI0O XMMHYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE ONEPAIMU MBICIUTEIBHON JNEATEIBHOCTH — aHaIu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KIaCCHU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO--CICJACTBEHHBIX CBSI3€H — Il M3y4Y€HHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKUHH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  TOCYyIOW U
nabopaTopHbiM 00OpYJOBaHMEM, a TaK)Ke TMpaBUiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUHMSIMU MO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAa M KHUCJIOPOJa), IPHUTOTOBICHHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€W pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  SKCIHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xon1iy o0ydenus B 9 kjacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUUYECKUX TMOHATUN: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHUOH, MPOCTOE BEIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAaHOBJICHHUE,
amioTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pelmeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNpPeAeabHO JIOMyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX TOHATHH U
MPUMEHSTH 3TH NOHATHS IIPU OMMCAHUU BELIECTB U UX NIPEBPAILICHUMN;
UCIIOJI30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [IJI1 COCTaBJICHUS (OpMys
BEILIECTB U YPABHEHUN XUMUYECKUX PEAKIIU;

ONpPEAEATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUM 1o QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAs, METAUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps/]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPTaHUYECKHUX COCAMHEHMM, THUIM KPUCTAJIMYECKOM
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMmbici llepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHUE: OIHCBhIBaTh U XapaKTePU30BATh
Tabiuunyto Gopmy Ilepuonnueckoid cUCTEMbl XMMHYECKHUX 3JIEMEHTOB:
paznuyaTh TOHSATUS «TJaBHasg mnoArpymma (A-Tpynma)» U «rmodouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHYECKHUX
AJIEMEHTOB (COCTaB ® 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCJAUHEHUU B
npeaenax MajblX MEPHOJ0B U TVIABHBIX MOATPYNN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE SJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy U COCTaBYy YYAaCTBYIOLIMX B pEaKIuU
BEIIECTB, MO TEIUIOBOMY 3 (EKTy, MO0 M3MEHEHHUIO CTETICHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) O0mMME W CrHenu(PUIeCKue XUMHYESCKUE
CBOWMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAsA OIUCAHUE
IPUMEPAMU MOJIEKYJIIPHBIX M HMOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMHUYECKHUX PEaKInii;

COCTaBJISITh YPABHEHHS DJICKTPOJMTUYECKOM JHCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA NOHHOTO



oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONINX CYIIECTBOBAHUC
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIMTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJIIPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEAKIINN;

coOnMoaTh  MpaBujia  MOJb30BaHUS  XMMHUYECKOM  mocyqol  u
7a00paTOpHBIM  00OpPYIOBaHMEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSIMH TIO BBITTOJTHCHHIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB 1O TIOJYYCHHIO M COOHpaHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yIJIICKHUCIIOrO Ta3a);

NPOBOAUTL  PEAKIMH, TOJTBEPXJTAIOIINE  KAYSCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, cyibdar-, TUIPOKCUI-UOHBI,
KaTMOHBI aMMOHHUS U WOHBI M3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpax HEOPraHUYECKUX BEIIECTB;

PUMEHSATh OCHOBHBIEC OIEPAIMH MBICITUTEIBLHON JAEATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, W3MEPEHUE, MOJCIUPOBAHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

9 KUIIACC
KosnuuyectBo yacos DJIEKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBO M XMMHMYecKHe peaKIIuH
11 [ToBTOpEHue u yriydienne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3JieioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubnnorexa [JOK
' peaKmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS TUCCOLIHAIIUSL. 8 1 1 bubnuorexa [JOK
' XUMUYECKUE PEAKIIMU B paCTBOpPAX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pasznen 2. Hemerauibl 1 UX COeTUHEHUA
21 OO6m1ast XapakTEPUCTHKA XUMUYECKUX 4 0 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as xapakTepucTUKa XUMUYECKUX
2.2 BHC§CHTO§ VIAI-)r nbl. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHBL %P https://m.edso00.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepuCTUKa XUMUIECKIX
2.3 BHCHI\-;GHTO]I: VA-Ir) nbl. A30T, pocdop u ux 7 0 1 bubmmorexa [TOK
' DYHHEL ’ P https://m.edso0.ru/7f41a636
COEJIMHEHUS
OO01as xapakTepuCTHKa XUMHUYECKUX
24 BHGHI\-/IGHTOE IVAI:)r nbl. YTIIepoa u 8 1 2 bubmotera [JOK
' B PYHIIBL post https://m.edsoo.ru/7f41a636
KpEMHUH U UX COCTUHEHHS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Paznen 3. MeTa/iIbl H HX COCINHCHU A

. bubnuorexa [JOK
3.1 Obmme CBOHCTEA METANIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime Metamisl 1 UX COEIUHEHNS 16 https://m.edsoo0.ru/7f41a636
Hroro mo pazmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBa U MaTEPHAJILI B )KU3HU YeJIOBEKa 3 bubnmorera [TOK
' ete p . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
PeseDBHOE BheMs 3 bu6moreka [IOK
pBH p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

IHHOYPOYHOE IINTAHUPOBAHUE

9 KUIIACC
KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3ydeHus o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
[lepnoanueckuii 3aKoH. 1.09
1 [Iepnoanueckas cucrema 1 0 0 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOC 3MEHE
2 CBzﬁZT:I XII/)III\{/IHqTeP(I:II:I/II;I( :IneHMeHI-II/ITI/;B 1 0 0 4.09 bubmmorexa [TOK
. https://m.edso0.ru/00adb6b6
MEPBBIX TPEX NEPUOOB
3 Knaccudukanus u HomeHKIaTypa 1 0 0 8.09 bubnuoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bunn xuMuueckoil CBSI3U U THUIEI 1 0 0 11.09 bu6mmoreka [JOK

KPpUCTAJUIMICCKUX peHléTOK

https://m.edsoo.ru/00adbac6



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

Bxoanas quarHocrudeckas

5 paboTa Nel 15.09
6 Knaccugukamms XuMruaecKux 18.09 bubnuorexa [JOK
peakuyii o pa3aIu4HbIM IPU3HAKAM https://m.edsoo.ru/00adbch0
IToHsaTHE O CKOPOCTH XUMHYECKOMN
7 peaKkium. HOHS[I?H/IC 0 TOMOTEHHBIX B 22.09 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKITUIX
IToHaTre 0 XUMHUYECKOM 25.09
paBHOBecuH. DaKTOPHI, BIHSIONTHE
8 Ha CKOPOCTh XUMHUUYECKOU PEAKIIUH U bubmorexa HOK
https://m.edsoo.ru/00adc28c
TOJIOKEHNUE XUMUYIECKOTO
paBHOBECHS
9 OKHCITUTETbHO-BOCCTAHOBUTEIbHBIC 29.09 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOTUTUYECKON
10 nucconuanuu. CuibpHbIE U ci1a0ble 2.10 Eubmrorexa ITOK
https://m.edsoo.ru/00adcd68
BJIIEKTPOIUTHI
11 HoHHbIe ypaBHEHUS peaKIIuii 010 bubmorexa LHOK
https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KUCIOT U 9.10
12 OCHOBAHHU B CBETE MPEACTaBICHUI bubnunoreka [JOK
00 3JIEKTPOJIMTUYECKON https://m.edsoo.ru/00add5d8
JUCCOIMAUN
XUMHUYECKUE CBOMCTBA COJIEH B
13 CBETE MpeJCcTaBlIeHUi 00 13.10 bubmiorexa LOK
N https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKOU JUCCOLIHAIITHI
14 IlonsTHe 0 rMapoNN3e cosen 16.10 bubnuorexa [IOK
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https://m.edsoo.ru/00add9d4

15 O06001IeHne 1 cUCTEMaTH3aIUS 20.10 bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.

16 «ll)pemeHHe 31<cnpe HMEHTAJIbHBIX 23.10 bubmorera [JOK

p https://m.edsoo.ru/00addbfa
3a/1a49
KonTponbras padora Ne2 o Teme
17 <<3J'ICII<)T OJ'H/ITI/IIiIGCKaS[ HMCCOIHAITHS 27.10 bubmorexa HOK
p A AT https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B PACTBOPAX)
OO0mas XxapaKTepUCTHKA TAJIOTCHOB.
18 XUMHUYECKHEe CBOMCTBA HA TIPUMEPE 6.11 bubmorexa HOK
pumep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBoaopoa. ComnsiHast KUCTIOTAa,
19 XUMHUYECKHE CBOMCTBA, IOJTydEeHHE 10.11 bubmorexa HOK
> Ty ’ https://m.edsoo.ru/00ade104
MIPUMEHCHHE
[IpakTrueckas padota Ne 2 mo teme
20 «[lonydeHue CONSTHON KUCIOTHI 13.11 bubmorexa HOK
yi N N ’ https://m.edsoo.ru/00ade348
n3ydyeHue e€ CBONCTB»
Brruncnenus mo ypaBHEHUSIM
. 17.11 bu6mmoreka [JOK
21 XUMHUYECKUX PEaKIUH, €CITM OJUH U3
https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE

29 OO1ast XapakTepUCTUKA SIIEMEHTOB 20.11 bubnnorexa [JOK
VIA-rpynnsl https://m.edsoo.ru/00ade64a
ANnoTpornHble MOAU(PHUKAIIUN CEPBHI. 24.11

23 Haxosxnenue cepsl v €€ coequHEeHU I bubnunoreka [JOK
B Npupoae. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl

24 CepoBOJIOpOI, CTPOEHHE, 27.11 Bu6morexa LIOK
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¢u3nvecKkrue 1 XMMUYECKHE CBOMCTBA

https://m.edsoo.ru/00ade802

Oxcunpl cepbl. CepHas KUCIIOTA,

1.12

bu6mmoreka [IOK

23 (1)1/1331 HICCIGHE T XHMIHCCIHE https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHUE
XUMUYECKUE PEAKIIUH, JIEHKAIIUE B 4.12
OCHOBE MPOMBIIIJIEHHOTO criocoba

26 IIOJTy4EHUS] CEPHOM KUCIIOTBHI. bubnnorexa [JOK
XHWMHYECKOE 3arpsa3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollen cpe/ibl COEAMHEHUSIMU
cepbl

27 Brruncienne MaccoBOU JTOJIH BEIXOJA 8.12 bu6mmoreka [IOK
MPOAYKTA pEAKIINHU https://m.edsoo.ru/00adec8a
OO61Ias XapaKTepHUCTHKA IEMEHTOB 11.12

28 VA-rpynmsl. A3or, bubnuorexa [JOK
pacnpocTpaHeHue B MPUPOJIE, https://m.edsoo.ru/00adeea6
(dbuznyeckrue 1 XuMUYECKHe CBONCTBA
AmMuak, ero gpusndeckue u

29 XI/IMI/I‘IGC,KI/IG ci)oﬁCTBa MOJIy4CHHE U 15.12 bubmorexa LIOK

’ https://m.edsoo.ru/00adf004

MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme

30 «[lonyueHne amMmmuaka, U3y4eHue ero 18.12 bubmorexa LIOK
CBOMCTEY https://m.edso0.ru/00adf180

31 A3oTHas KucioTa, e€ pusndeckue u 22.12 bubnunoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEU 25.12

32 aMMOHMSI B KaU€CTBE MUHEPAIbHBIX bubnuoreka [IOK

ynoopenuii. Xummdeckoe
3arpsI3HEHUE OKPYXKAKOLLEN Cpebl

https://m.edsoo.ru/00adf518
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COCAMHCHUAMU a30Ta

®dochop. Okeun dpochopa (V) u

29.12 bubnuorexa [JOK
33
$ocopua ferota, Qusnrccrae 1 https://m.edso0.ru/00adf68a
XHUMHYECKUE CBOMCTBA, TOJTydeHUE
Hcnons3oBanue pochaTo B 12.01
34 KaueCcTBe MUHEPAIBbHBIX YI0OpEHUH. bubnuorexa [JOK
3arpsi3HeHHe NPUPOTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepon, pacipocTpaHeHHE B
35 npu I(j : (Il))mnlzlecxie U XUMUYECKHE 15.01 bubmmorexa [OK
PHPOAE, https://m.edsoo.ru/00adfd9c
CBOWCTBa
OKcHUJIBI yIIIepoa, X GU3MIECKHE U 19.01
36 XHMHYECKHE CBOMCTBA. bubnuorexa [JOK
DKOJIOTHYECKHUE TIPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcuIoM yriepona (I1V)
37 VYroJibHAs KUCIOTA U €€ CONn 2201 bubmmorexa [TOK
https://m.edsoo.ru/00ae006¢c
[IpakTrueckast padota Ne 4 o Teme 26.01
38 "[lostydeHue yriekuciioro rasa. bubnuoreka [JOK
KadectBenHnas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
HOoH"
[TepBoHauanbHbIE TOHATHUS 00
39 0 rpaHI/Iqe(JKI/IX BeIlleCTBaX KaK O 29.01 Bubmmorexa LIOK
P t https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiIepoia
40 Kpemnuuii u ero coenuneHus 202 bubmmorexa [JOK
P A https://m.edsoo.ru/00ae080a
41 IIpaktuyeckas padota Ne 5. 5.02 bubnuorexa [IOK

Pemenne OKCIICPUMCHTAJIbHBIX 3a1a4

https://m.edso0.ru/00ae0bf2
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1o TeMe «BaxxHelIe HeMeTalIbl U
UX COETMHEHUA

KonTtposnsHast padota Ne3 o treme

42 «BaxneHnine HeMeTaJlJIbl i UX 9.02 bubmorexa HOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS
OO01as xapakTepucTUKa 12.02
XUMHYECKUX DJIIEMEHTOB —

43 METaJIJIOB. MeTalnueckas CBsI3b U bubmmoreka [IOK
MEeTaJUIMYECKasi KpUCTaUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. @U3nyecKre CBOMCTBA
METAJJIOB
XUMHUYECKHE CBOIICTBA METAJJIOB.

44 DIIEKTPOXUMUYECKHUI P 16.02 bubmiorexa HOK

P . A https://m.edso0.ru/00ae1156
HaIpsDKEHU METaJlIOB
OO6mme cnocoObI MOTyICHUS
meTtamioB. CrnaBel. Beraucinenus mno 19.02

45 ABHEHUSIM XMMUYECKHX pEaKIni bubmorexa HOK
P pearti, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPIKUT
puMecH

26.02 bubnunoreka [JOK
46 [ToHsaTHE O KOPPO3UN METAJLIOB
https://m.edsoo.ru/00ae1278
1.03 bubnuoreka [IOK

a7 €JI0YHbIE METAJLIbI
i https://m.edsoo.ru/00ael4b2

48 OKcHabl ¥ THAPOKCUBI HATPUS U 4.03 bubnmuoreka [JOK
Kajus https://m.edsoo.ru/00ael4b2

49 Illenoyno3eMeNbHBIC METAJIIbI — 11.03 bu6mmoreka [JOK
KaJLIIUA U MarHui https://m.edsoo.ru/00ael15e8

50 Baxneiimme coeIUHCHNS KATbIIHS 15.03 bu6nmoreka [JOK
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O0001IEHUE U CUCTEMATU3ALIUS

51 N
3HAHUKN
52 JKEcTKOoCTh BOJBI M CIIOCOOBI €& bu6mmoreka [IOK
YCTpaHEHHUs https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "}IIZéCTKOCTI) BOII)[I)I 1 METOJIBI €€ bubmorexa HOK
| https://m.edsoo.ru/00aelae8
YCTpaHEHHS
. bubnmuorexa [JOK
>4 AJIOMHHHH https://m.edsoo.ru/00aelc64
55 AmpoTepHbIe cBOWCTBA OKCHIA U bubnnorexa [JOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI M COJIU KeJe3a bu6mmoreka [JOK
(1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O0o00IIeHNE B CHCTEMAaTH3aLIH
3HAHHUH
[IpakTuueckas pabora Ne 7.
59 Pemienue skcnepuMeHTaIbHBIX 3a/1a4 bubnunoreka [JOK
mo TeMe «BakHelIme MeTalIbl 1 BX https://m.edsoo.ru/00ae3de8
COCTUHCHUS»
Brluucnenus no ypaBHEHUSIM
XUMUYECKUX PEAKIUH, €CIIN OJIUH U3
50 peareHToB JaH B U30BITKE WU bu6mmoreka [JOK

COJICPXKUT pUMecH. Beruncienus
MAacCOBOM J0JIU BBIXOJa MPOAYKTa
peaxiuu

https://m.edso0.ru/00ael750
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O0001IEeHHUE U CUCTEMATU3ALIUS

61 . 1
3HAHHIA
KonTtponsHas padota Ne4 o treme
62 «BakHeWIe MeTauTbl B HX 1
COCITMHEHUSD)
63 BemecrBa u matepuainsl B 1 bubnnorexa [JOK
MMOBCEAHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HeHNE 1 bubnnorexa [JOK
OKpYXKarollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponpe xumuu B pemreHnn 1 bubnnorexa [JOK
IKOJIOTUYECKHUX TTPOOIemM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHNE U 1 bubnnorexa [JOK
cUcTeEMAaTH3alus 3HaHU I https://m.edsoo.ru/00ae0d0a
67 PesepBublit ypok. O6001eHme 1 1 bubnuorexa [JOK
cUcTeEMAaTH3allus 3HaHU I https://m.edsoo.ru/00adb33c
68 PeseprubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YYEBHO-METOJINYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYHEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cnaakos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB WU.I"., Cnankos C.A.,
AxumonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

tabsuupl: [leproanyeckas cucremMa XuMuueckux anemMenton [1. U.
MenpeneeBa, TabauIa paCTBOPUMOCTH, SJIEKTPOXUMHUECKHUH sl HANIPSHKEHUS

MECTAaJIJIOB

METOJINYECKHUE MATEPHUAJIBI J1JISd YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/XuMusi-6a30Bblii-ypOBEHb. -
Peanuzanus-tpedoBannii-dOI"OC-0cHOBHOT0-00111eT0-00pa30BaHMs. -

Mertoandeckoe-mmocooue-mist-yanrens.pdf

N PPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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