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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMma mo XuMuu Ha YpOBHE OCHOBHOT'O OOIIIET0 00pa30BaHUs COCTABIICHA HA OCHOBE TPeOOBaHUH
K pe3ysibTaraM OCBOCHHUS OCHOBHOH 00pa3oBaTeilbHONW MPOrpaMMbl OCHOBHOTIO 0O0IIero oOpa3oBaHWs,
npeacraBieHHbx B PI'OC OO0, a takxe Ha OCHOBe (eaepaabHOi pabodeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLICIILMU MpenojiaBaHus y4yeOHOro mnpeamera «XuMHsS» B 00pa30BaTENbHBIX OPraHU3aLUAX
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuH Ja€T MPEACTaBICHUE O IENsAX, OOIel crpareruu OoOydeHUs, BOCIIUTAHUS H
pa3BUTHA OOY4YAIOIIMXCS CPEACTBAMU Y4eOHOro MpeAMETa, YCTAaHABIMBAeT O00s3aTeNIbHOE NPEIMETHOE
coJiepKaHue, IPeyCMaTpPUBAET paclpeAesIeHHE €ro Mo KjJaccaM U CTPYKTYPUPOBAHHE 10 pa3zesiaM U TeEMaM
MporpaMMbl [0 XHWMHH, OIPEIEISIET KOJUYECTBEHHbIE U KAYECTBEHHBIE XapPAaKTEPUCTUKHU COACpPKaAHUS,
PEKOMEHIyEMYIO MOCIEA0BATEIbHOCTh U3YUCHHUSI XUMUHU C YUETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€i, TIOTUKH Y4eOHOTO0 IMpoliecca, BO3PACTHBIX 0COOEHHOCTEN 00YYaroIINXCs, ONpeeiieT BO3MOXKHOCTH
mpeaMeTa JUIsl pealu3alnuu TpeOoBaHMi K pe3yabTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbI
Ha ypOBHE OCHOBHOT'O OOINEro oOpa3oBaHUs, a TaKkKe TPEOOBAHWU K pe3yibTaraM OOYYCHHS XUMHUHU Ha
YpPOBHE ILieJied W3y4YeHHs] TMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOM JIESITEIbHOCTH
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COACPKAHMSL.

3HaHHE XUMHHU CIY>KUT OCHOBOW [ (OPMHUPOBAHUS MHPOBO33PEHHS O00ydYarolierocs, €ero
MPEJICTABICHAA O MAaTEpPHATbHOM EAWHCTBE MHUpPA, BAXHYIO pPOJIb HIPAOT (HOPMHPYEMBIE XUMHUCH
MIPEACTABJICHUS O B3aUMOIIPEBPAIICHUSAX PHEPTrUU U 00 SBOJIOLMU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUS
rI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 06e30MacHOCTH, MpobiIeM 3paBOOXPAHECHHUS.

N3ydyenue xumuu:

CIOCOOCTBYET pealin3allii BO3MOKHOCTEHN ISl CaMOpa3BUTHS U POPMUPOBAHUS KYJIbTYPbl JUYHOCTH,
e€ o0meit U GyHKIIMOHATIHHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS ¥ TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HaBBIKOB UX
CaMOCTOATENIbHOW  y4eOHOW JESITENIbHOCTH, OJKCIEPUMEHTAIBHBIX U  HCCIEAOBATEIbCKUX  YMEHHH,
HEOOXOIMMBIX KaK B MOBCEHEBHOMN KU3HU, TaK U B MPO(ECCUOHATBHOMN IeATeTbHOCTH;

3HAKOMHUT CO CIENU(PUKON HAyYHOTO MBINIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3TJIA/A Ha
€IMHCTBO MPHUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATArloM B (JOPMUPOBAHUU €CTECTBEHHO-HAYYHOU
TPaMOTHOCTH 00YyYaroIINXCs;

crocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MPUPO/IE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE 00pa30BaHME 00YUYaOIIUXCSI.

JlanHple HampaBieHHs B OOyYeHHHM XUMHUU OOECIEUMBAIOTCS CHENU(UKON coiep aHus y4eOHOTo
MpeIMeTa, KOTOPBIN SBISETCS MEJarornuecku aJanTHPOBAHHBIM OTPaKCHHEM 0a30BOM HAYKH XUMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHMs OPUEHTUPOBAH HA OCBOSCHUE O0YyJAFOIIIMUCS
CUCTEMBbI MEPBOHAYAIBHBIX MOHATUM XWMHUHU, OCHOB HEOPraHWYECKONM XMMHHU U HEKOTOPBIX OTIEIbHBIX
3HAQYUMBIX TTOHATHI OPraHNYEeCKON XUMHUH.

CrtpykTypa conepkaHusi MPOTPaMMBI 110 XUMUU C(hOPMHUPOBAHA HA OCHOBE CUCTEMHOTO MOX0/a K €8
m3yuenuto. Cofep)kaHue CKIIAJIBIBAETCS W3 CHUCTEMBbI MOHATHH O XWMHYECKOM JJIEMEHTE U BEIEeCTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. OO0 3TH CUCTEMBI CTPYKTYPHO OPTaHM30BAHBI 10 MPUHIIUITY
MOCJIEI0BATEIBLHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHS KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YU€HHUS O CTPOEHUHU aTOMa U XUMHUYECKOU CBSI3H;

— IPEICTaBICHUH 00 AIEKTPOTUTHIECCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PacCMATPUBAIOTCS HA OCHOBE AMIIMPHUYECKU IOJYYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJIHOTO YPOBHS K IPYroMYy, BBITONHSS (YHKIUU OOBICHEHUS U



MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHS M BO3MOYKHOCTEH IPAKTUYECKOIO0 NPHUMEHEHUS W IOIYy4YEHUs
M3y4aeMbIX BEILIECTB.

OcBoeHme MporpamMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLIEH HAYYHOW KapTUHBI MHpPA B JIOTHKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIEHUS K
Hay4YHOMY 3HAHHUIO U METOJIaM ITO3HAHMS B Hayke. M3ydeHne XuMuu npoucXoaUT C MPUBIICYEHUEM 3HAHUU
W3 paHee M3yYCHHBIX YUeOHBIX MpeaMeToB: « OKkpyxaromuid Mup», «buomorus. 5—7 kimacce» U «Pusnka. 7
KJIacC».

[Ipu M3y4eHUM XUMHH MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMS, IMPAKTUYECKON IEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB
MHUPOBOHM KYyJbTYpHL. 3aa4ya y4eOHOTO MpeaMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbl XMMHYECKUX 3HAHUI
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, TOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, fA3blKa HayKd, B INPUOOLIEHMHM K HAyYHbIM METOJAaM II03HAHUS IpU
M3YYCHHH BEUIECTB U XMMUYECKUX PEakiui, B (OpMUPOBAHUM U PA3BUTHH MMO3HABATENBHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M y4eOHO-MCCIIEeNOBATENCKON eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS BaKHOE 3HAYECHHE MPUOOpEH
TaKue 1eNH, Kak:

— (QopMuUpOBaHHWE HHTEJUIEKTYalbHO pPAa3BUTOW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/ZHUYECTBY, CAaMOCTOSTEIBHOMY MPHHATHIO PEIICHUH, CIIOCOOHON ananTHpOBAaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HaMpaBJICHHOCTh OOyUYEHUS Ha CHCTEMATHYeCKOe MPUOOIIEHUE 00YUAIOMINXCSA K CAaMOCTOSTENbHOM
MO3HABATENIBHON JESITeNbHOCTH, HAyYHBIM METOAaM MO3HaHWs, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE
CITOCOOHOCTEH K XHMUMU;

— obecrieueHne ycjaoBUH, CTOCOOCTBYIONMIUX MPUOOPETEHUIO O0YUYAIOIIMMHUCS OMBITa PA3HOOOpa3HOM
NesTeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMH), MMEIOIMINX
YHUBEPCAIbHOE 3HAYEHUE U1l PA3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— (¢opmupoBaHue oO0me (QpyHKIMOHAIBHON M €CTECTBEHHO-HAy4YHON IpaMOTHOCTH, B TOM YHCIIE
yMEHHI 00BSACHATH U OLIEHUBATB SIBICHUS OKPY>KAIOILIEr0 MUPA, UCIIOJIB3Ys 3HAHUS U OIBIT, TOJTyYEHHbIE ITPU
M3YyYEHUH XUMUH, TPUMEHSTh UX [IPU pelIeHUH TpoOsIeM B TOBCETHEBHOM KHU3HH U TPYI0BOM A€ATENbHOCTH;

— (hopMupoBaHHe Yy 00YHatOLIMXCS TYMaHUCTUYECKUX OTHOIIEHHUH, MTOHMMAaHUS LIEHHOCTH XUMUYECKUX
3HAHUU JUIsl BBIPAOOTKU SKOJIOTMUECKHU 11€J1ecO00pa3HOro MoBe/leHusl B ObITY U TPYAOBOH JAESITEIbHOCTU B
LEJSIX COXPAHEHHUS CBOETO 37I0POBbS U OKPY>KAIOLIEH MPUPOIHON CPEIbL;

— pa3BUTHE MOTHUBAIMH K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEGHHMSI 00I11€YeNIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY IPOQHIIS U HANIPaBIEHHOCTH
JalbHENIero o0yueHusl.

Oo0111ee yncIo yacoB, OTBEAEHHBIX /IS U3YUEHUS XMMHUHM Ha YPOBHE OCHOBHOI'O 001Iero oOpa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlento), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauYa/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJOBEKa. XMMHS B CUCTEME Hayk. Tena u
BeuiecTBa. du3nueckue cBONCTBA BELIECTB. ATperatnoe cocrosiHue Bemects. [lonsaTue o meronax
no3HaHus B XuMHUH. Yuctele BenectBa 1 cMecH. CriocoObl pa3faenieHus CMECeH.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XUMHUYECKHX AJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BellecTB. OTHocuTenbHass aromMHas Macca. OTHOCHTENbHAs MOJIEKYJISIpHas Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BeniectBa. Monb. MosnsspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMysiam XUMHUECKUX COCTMHEHUH.

O®usnyeckue M XUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXPaHEHHUS MAacChl BEIIEeCTB. XuMuieckue ypaBHeHHs. Kinaccudukaus XuMUYeCKUX peakiuui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0#, mpaBuwiaMu paboThl B jgaboparopuu U npuéMamu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, U3YUYEHHE U OMHUcaHue (PU3NYECKUX CBOMCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0eHne GU3NUYECKUX (TUIaBJIeHUEe BOCKA, TassHUE JIbJa,
pacTHpaHue caxapa B CTYIIKE, KMIIEHHE U KOHJEHCAIUs BOJbI) U XMMHYECKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOECHCTBHE MeJla C KUCIOTOW) SIBJIEHUH, HAOII0eHIE U
OlKCaHKe NMPU3HAKOB MPOTEKAHUsI XUMUYECKUX peakInil (pa3iokeHue caxapa, B3auMoieicTBre
CepHOW KHUCIIOTHI ¢ XJOpHAOM Oapus, pasznokeHue rujapokcuaa menu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pacTtBopoM conu Meau (1), mzydenue crocoOoB pasjieneHus cMecei:
C TIOMOIIBI0 MarHuTa, (UIBTPOBAHUE, BbIMAPUBAHUE, JUCTWIULILUSI, Xpomarorpadus,
IIPOBEJCHNE OYUCTKM MOBAPEHHOM COJM, HAONIOJAEHHE U ONUCAHHE Pe3yJbTaTOB MPOBEICHUS
ONbITa, WIUIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUs MacChl, CO3JaHHE MOJEIEH MOJEKYJI
(I1apocTep>KHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3iaeMEHT M IpOCTOE BEIIECTBO.
Haxoxxnenue xucioposa B mpupojie, Gpu3nveckue U XuMUYECKHUe CBOMCTBA (peaKkIMi TOPEeHus).
Oxcunpl. Ilpumenenne kucnopoga. CrocoObl TOJMy4deHHs KHUCIOpoJa B JIabOpaTopuu U
poMbIIIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alloTporHas MOAM(PUKAIUS
KHCIIOpO/ia.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuMU. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT u npoctoe BeniecTBo. Haxoxnenne Bojiopoaa B mpupoe, hrusnueckue
U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI MoyueHust. Kuciots! u comm.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUECKUM YPaBHEHUSIM.

®dusznyeckue cBoMcTBa BOAbL. Boma kak pactBoputTenb. PactBopbl. HackimeHuele u
HEHACBIIICHHbIE PAcTBOpbl. PacTBOopMMOCTh BellecTB B BOAEe. MaccoBas 10 BellecTBa B
pactBope. XUMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKa
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHud. Oxcunpl. Kitaccupukanus OKCHIIOB:
coyieoOpasyroniue (OCHOBHBIE, KUCIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBaHuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenkiarypa kucinot. @usndeckiue 1 XUMHYECKHE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieil. @usznueckue U XMMUYECKHe cBoiicTBa cojei. [lomyuyenue
COJICH.

['eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEe/IeNICHUE CONEpKaHMsI KHCIOpPOoa B BO3yXe, MOJy4YeHne, cCoOupanue,
pacro3HaBaHHE M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJCWUCTBUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpalleHus ropeHus (mmoxkapa), 03HaKOMJICHHE C
oOpasiaMu OKCHUJIOB M OIKMCAHWE WX CBOMCTB, IOJy4Y€HUE, COOMpaHHME, paclO3HABaHUE U
U3yYeHHE CBOWCTB BOAOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO MCIOJIb30BaHUE BUACOMATEPUaIOB), HAOIOeHIEe 00pa3IIoB BEIIECTB KOJIHMUYECTBOM 1
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW pACTBOPEHHUsS BEIIECTB C PA3TMYHON PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJI€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHHE OOpPa3I[0B HEOPTaHMUYECKUX BEIECTB PA3TUYHBIX KIIACCOB,
HaOIO/IEHUE M3MEHEHHUS OKPAaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3yueHHUe
B3auMoiecTBus okcuaa menu (11) ¢ pacTBOpoM cepHOI KMCIOTBI, KUCIOT ¢ METAJIAMHU, PEAKITUN
HEUTpAJIU3alUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHH, BBITECHEHHE OJHOTO METajula Ipyrum
W3 pacTBOpa COJIM, PEIICHHE HKCIEPUMEHTAIBHBIX 3aJady 1o TeMe «BaxHeilmme Kiaccol
HEOPTraHWYECKUX COCTUHEHUID.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djemeHtos JI. U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHUYECKas CBSA3b. OKHUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHSATHE O TpyMax cXOIHBIX
AJIEMEHTOB (I[EJIOYHBIC U MIEIOYHO3EMETHHBIC METaJUTbI, TaJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonuueckuii 3akoH. llepuoanyeckass cucremMa xumMuueckux dsemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIINBI SJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX s1iep. 3o0Tormbl. DnekTpoHbl. CTpOEHUE 3JIEKTPOHHBIX
obOonouek aromoB mepBbIx 20 XxumHueckux syeMeHToB Ilepuoanyeckoit cucremsr [l W.
MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO AJIEMEHTA MO €ro MmojoxeHuo B llepuoanyeckoi
cucteme /1. V1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajuyca aTOMOB XUMHUECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINAM U EPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIsL pa3BUTHS HAyKH U npakTuku. 1. 1. MenaeneeB — yu€HbIi U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenens okucieHus. OKMCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiny. [Ipolecchl OKkucieHus
1 BOCCTaHOBJIEHUA. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenmn.

u3y4YeHue oO0pa3loB BEIIECTB METAUIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBENCHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI (TOpeHre, PeaKiuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH IMpPHU MU3yYEHUHM XMMHUHU B 8 KJIacCe OCYILECTBISAETCS
Yyepes UCIOB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUHN, TaK U IOHATUHN, SIBIISIFOIIIUXCS
CHUCTEMHBIMU ISl OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mure ecTecTBeHHO-HAYYHBIE MIOHSATHUS: HAYIHBIN (aKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAIN3,
CUHTE3, KIacCHU(pUKalusi, NEePUOAUYHOCTb, HAONIOJCHHUE, OKCIEPUMEHT, MOJAEIUPOBaHNUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJIO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €AUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYeCKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4ecKux daemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMOB, KalMs, KalbLHUs U HUX COCAMHEHUH B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoi cucteMe u CTpOSHUEM UX aTOMOB.

CtpoeHune BemecTBa: BHABl XUMHUYECKON CBs3U. THNBI KPUCTAUTMYECKUX PEHIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT THUIA KPUCTAUNIMYECKON PEIIETKU U BUJA XUMHUECKOU CBSI3HU.

Knaccudukanus ¥ HOMEHKIAaTypa HEOPTaHUYECKUX BEIIeCTB. XMMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHECHHM, TeHETHYECKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEaKUi MO pa3IUYHBIM MpHU3HaKaM (TI0 YUCITYy U COCTaBY
YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TETIOBOMY 3 ()EKTy, 0 N3MEHEHHUIO CTENIEHEH OKMCIIEHUS
XUMHUYECKHX DJIEMEHTOB, IO OOpaTUMOCTH, TIO YyYacTUIO KaTaium3aTopa). OK30- |
SHIOTEPMUUYECKHE PEAKIINH, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHUYecKkoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsTHe O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonsrue o
karanuse. [lonaTne 0 XuMuueckoM paBHOBeCHH. PAKTOPBI, BIUSIOIINE HA CKOPOCTh XUMUYECKON
pEeakLMH U MOJ0KEHNE XUMUYECKOIO PAaBHOBECHS.

OKHCTUTENIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, DSJCKTPOHHBIM OallaHC OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBiIeHUE YPaBHEHUU OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxIuii ¢ UCIOJIb30BAaHUEM METO/Ia JIEKTPOHHOr0 OaaHca.



Teopust PAEKTPOIUTUYECKON AUCCOIMALNM. DJIEKTPOIUTHI U HEAIEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXaHMU3M IMCCOLMALIMKU BEILECTB C Pa3IM4YHbIMU BUJIaMU XUMUYECKOU CBsA3HU. CTeneHb
nucconranui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oomeHa. YciaoBHsI MPOTEKaHUsl peaklUii HOHHOTO OOMEeHa, MOJIHBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KHUCIOT, OCHOBAHUM U COJIEM B CBETE
OpEeICTaBICHUNA 00 SJICKTPOIUTHUECKOW uccoruanuu. KadecTBeHHBbIE pPEaKlIMW Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METAIJIOB M HeMeTawioB (rpadgura u anmasza), CIOXKHBIX BEIISCTB (XJIOpHIA HATpUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEeakUuu OT BO3ICHCTBUS pPa3IMUHBIX
(bakTOpoB, UCCIIEOBAHKUE 3JEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpoliecca AUCCOIUAIIUN
KHCIIOT, IIeJI0Yel U cosiell (BO3MOKHO UCIIOJIb30BAHKUE BUCO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WITIOCTPUPYIOIIUX MPHU3HAKH MPOTEKaHHWsS PEaKIWii MOHHOrO oOMeHa (oOpa3oBaHHE Ocalka,
BbIJIEJICHUE Ta3a, 00pa30BaHMUE BOJIbI), ONBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX peakluidl (TOpeHHEe, PEaKluu Pas3I0oKEeHHs, COCAUHEHUs), paclio3HABaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pPEAKUWA Ha HOHbI, pELICHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/iibl U X coeJUHEHHSA

OO0miass xapakTepucThka ramoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHbIC
crernieHu okucieHus. CTpoeHue M (U3MYECKHE CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HEeMEeTaJulaMu,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBHe XJI0pa U XJIOPOBOAOPOAa Ha OPraHU3M uelloBeka. BakHelnve XiI0puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

O6mas xapakrepuctuka 3yeMeHToB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOJIOpPOA, CTpoeHHUe, (U3NYeCKHe M XUMUYecKue cBoicTBa. OKCHABI Cephbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmmire Kak MmpeacTaBUTeNsl Kjlacca KUCJIOT U crierupuyeckue). XuMHYECKHe PeaKkiuu, JeKalue
B OCHOBE IIPOMBIIIJICHHOTO CII0c00a NOTy4YeHUs CEpHOI KUCIOTHI. [[puMeHeHne cepHoii KUCTIOTHI.
Conn cepHOM KHCIIOTHI, KayecTBEHHasl peakuus Ha cyibdar-uoH. Haxoxxnenue cepbl u eé
COEIMHEHUH B IpHUpoAE. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOUIEH Cpeabl COCIUHEHUSIMH CEPBI
(KUCJIOTHBIE AOXKIU, 3arpSI3HEHNE BO3/lyXa U BOJIOEMOB), CLIOCOOBI €T0 NMpeA0TBpaIlEHUSI.

OObmas xapaktepuctuka 3yeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCTpaHeHHWe B Mpupoje, (HU3UUECKUue Hu
XUMH4eckue cBoiictBa. KpyroBopot azora B mpupojie. AMMHUaK, ero Gu3ndeckue u XMMHUECKHe
CBOICTBa, noydyeHue u npuMeHeHne. Coau aMMOHHUSI, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢usnueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeACTaBUTENs Kiacca KUCIOT |
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB M COJIE aMMOHHS B KaueCTBE MHHEPaIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBbI M BOAOEMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docdopa, ¢pusndeckne u xumuueckue cpoiicrBa. Oxcun pocdopa (V) u pocdopHas kuciora,



bu3nYecKue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmonp3oBanue ¢ocdaToB B KadecTBe
MUHEPAJIbHBIX YA0OPEHHIA.

OO6mas xapakrepuctuka 3y1eMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENCHU OKHUCICHUs. YTIEepOoJ, alUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMudeckue cBoictpa. Ancopbuus. Kpyropopot yriepoaa B Ipupoe.
Oxcuapl yriuepona, ux GU3NYecKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
MOJIyYCHHUE W MPUMEHCHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, NapHUKOBbIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, IOJyYeHME M IpuMeHeHue. KauecTBeHHas
peakuus Ha KapOOHAT-MOHBI. Vcronp30BaHue KapOOHATOB B OBITY, METUIIMHE, IPOMBIIUICHHOCTH
U CEIbCKOM XO35IHCTBE.

[TepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KaK O COCIUHEHUAX yIiepoja
(MeTaH, 3TaH, TUJIEH, alleTUJIEH, 3TaHOJI, INIMLEPUH, YKCYCHas KuciaoTa). [IpupoHble HCTOUHUKU
YTIIEBOIOPOAOB (YTOJib, IPUPOIHBIN ra3, He(PTh), MPOAYKTH UX MepepadboTku (OEH3MH), UX POJIb
B OBITY ¥ MPOMBINUICHHOCTH. [loHATHE O OMONOTMYECKH Ba)KHBIX BEIIECTBAX: JKHUpax, OenKax,
yII€BOAAX — W HUX POJM B JKU3HU UelOBeKa. MarepuanbHOE €IUHCTBO OPraHUYECKUX H
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIY4YEHHE MU IPUMEHEHHUE.
CoenuaeHnss kpemMHusi B mpupojne. OOmme mnpencrasicHuss o0 okcunae kpemuus (V) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xkene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HMU.

Xumuueckuii IKCnepumenm:

u3ydeHne o0pa3loB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHs, OIBITHI,
oTpaxaromue (pU3NYeCKue U XUMHUYECKHE CBOICTBA TaJIOT€HOB M UX COEAMHEHUN (BO3MOKHO
HCIIOJIb30BaHUE BUJAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pa3llaMH XJIOPUIOB (TaJoOre€HUIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJEOMaTepHuaoB), HaOdIoleHHe Tpolecca OOYIVIMBaHUS  caxapa IOx  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yUYEeHHUE XUMUYECKHUX CBOMCTB pa30aBiIeHHOW cepHOU
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMu Ha cyinb(arT-uoH U HaOIoJleHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PM3MUECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKE BUAEOMATEPHAJIOB), 00pa3liaMH a30THBIX U POCHOPHBIX YAOOpEHHIA,
NoJlydyeHue, coOupaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMuaka, IpOBEJCHHE
KayeCTBEHHBIX peakluii Ha MIOH aMMOHUA U GpocaT-noH U U3ydeHHE TPU3HAKOB UX MTPOTEKAHUS,
B3aMMO/ICHICTBHE KOHIICHTPUPOBAHHOW a30THOM KUCIOTHI C ME/bI0 (BO3MOXKHO HCIIOJIb30BaHHE
BUJCOMATEPHUAJIOB), H3Y4YCHHE MOJENeH KpUCTAUIMYECKUX peIIETOK anmasa, rpadura,
¢ynnepeHa, 03HaKOMIJIEHHE C MPOIIECCOM aJCOPOIIMHN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIIEM B YCTPOMCTBOM ITPOTHBOTA3a, TOJyUYeHHE, COOMpaHue, paclio3HaBaHUE M N3YUEHNE CBOWCTB
YIJIEKUCIIOro Ta3a, MPOBEIEHUE KAueCTBEHHBIX pEakUui Ha KapOOHAT M CHUJIMKAT-HOHBI H
U3y4YeHHE IMIPU3HAKOB MX IPOTEKAaHHs, O3HAKOMJIGHHE C MPOAYKLUMEH CHJIMKATHOMN
IPOMBIIIJICHHOCTH, PEIIEHHE YKCIIEPUMEHTANIBHBIX 33aa4 110 TeMe « BakHeie HemeTamsl 1 uxX
COEIMHEHUS».

MeTtaJu1bl M MIX COeIMHEHHS

OO11ast XapaKTepUCTUKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHU UX TIOJI0KESHHUS
B [lepnonnueckoit cucreme xumuueckux siaeMeHToB JI. M. MenneneeBa u CTpoeHUsT aTOMOB.



Crpoenue MeramioB. Meramuyeckass CBs3b M METAJUIMYECKAs] KPUCTANIMYECKAs pEHIETKA.
DNEKTPOXUMUYECKUN Pl HampspkeHUM MertauioB. Du3MYecKMe W XUMUYECKHE CBOMCTBA
MmetauioB. O0Imue crocoObl MoMy4YeHus: MetaioB. [IoHATHE O KOPPO3UM METaIOB, OCHOBHBIE
crocoObl 3amUThl UX OT Koppo3uu. CruiaBbl (cTajib, YyryH, TIOPATIOMHHHMA, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[IlenoyHble MeTaLIBL: TTOJIOKEHUE B [leproauueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpo€HUE MX aTOMOB, HaXOXJEHUE B Ipupojae. OPU3NYECKHUE U XUMUYECKHUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJJIOB U UX COCTUHEHUN.

[[{erouHO3eMENBHBIE METAIUIBI MATHUN M KalIbLUHI: I0JI0KeHKE B [leprnoanueckoi cucreme
xuMuueckux 3nemeHToB . M. MenpaeneeBa, CTpoeHME MX aTOMOB, HAaXOXKJICHHUE B IMPUPOJE.
®du3nyeckue U XMMHYECKUE CBOMCTBA MarHusi M KajiblMsl. BaxkHelnine cCOeIUHEHHUs KalbIus
(oxcun, rugpokcu, conu). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHSI.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux syemeHTo [l U.
MenpeneeBa, CTpoeHHE aTomMa, HaxoXKJeHue B npupoje. dusnueckrue U XMMUYECKHE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCH/IA U TUIPOKCH]IA AIFOMHHHSL.

Kene3zo: mnonoxenune B Ilepumonnueckoir cucreme xumuueckux saemeHtoB [ .
MenpeneeBa, CTpoeHHE aTomMa, HaxoKJeHue B npupoje. dusnueckre U XMMUYECKHE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) u xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKcnepumenn.

03HAaKOMJIEHHE C 00pa3liaMy METaJJIOB U CIUIABOB, UX (PU3MUECKUMH CBOWCTBAMU, U3YUECHUE
Pe3yIbTaTOB KOPPO3UH METAIOB (BO3MOXKHO MCIIOIH30BAHKUE BUIEOMATEPHAIOB), 0COOCHHOCTEM
B3aMMOJICHCTBHUS OKCHJA Kajbl[Usl M HATpUs C BOJOM (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHUE CBONCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKene3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIb30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUA, LUHKa, *ene3a (I1) u xenesa
(1), meau (1), HabarOIEHME W OMKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MWOHAMH HATPHS,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJNB30BAaHKUE BUAEOMATEPUAIIOB), UCCIEIOBAaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/Ia aJIFOMUHUS U THUAPOKCH/IA IMHKA, PEIIEHNE SKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COCTUHEHUSD.

XuMus M OKpyKamoLias cpeia

BemectBa n MaTepuansl B IOBCEJHEBHOM JKM3HM 4YeIOBEKa. be3onacHoe HCIOJIb30BaHUE
BEIIECTB M XHWMHUUYECKHX peaknuii B OwiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHUECKOE 3arpsi3HEHUE OKpY Karolleil cpeabl (mpeeiabHas A0MyCTUMAasi KOHIEHTpaIus
BerecTs, ganee — [1JIK). Poib xumun B pereHun 5K0JI0rn4eckux npooiem.

Xumuueckuii IKcnepumenm:

u3ydyeHue o0pa3ioB MaTepralioB (CTEKIIO0, CIIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTepUAIIbI).

Mesicnpedmemmuuie cea3u

Peanuzanusi MeXIpeAMETHBIX CBS3€H MPU U3YYEHUH XUMHUH B 9 Kilacce OCYIIECTBIISETCS
yepes3 UCIOJIb30BaHNE KaK 00X eCTECTBEHHO-HAYUHbIX OHATUN, TaK U MOHSITHH, SABISIOUIUXCS
CHUCTEMHBIMU IS OTAENBbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mure ecTecTBeHHO-HAYYHbIE MOHSATHUS: HAYYHBIN (aKT, TUTIOTE3a, 3aKOH, TEOPHUs, aHAIIU3,
CHHTE3, Kiaccu(ukauusi, NEepUOJUYHOCTh, HAONIIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.



®dusmka: MaTepus, aroM, OJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaIMOaKTUBHOCTh, MOJIEKYyJa, OJJCKTPUYECKHHA 3apsAl, NPOBOJHHUKH, IOJXYHPOBOJHHKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUME BEIECTBA, ras,
pacTBOp, PACTBOPHUMOCTH, KPHUCTAJUINYECKAs! PEIIETKA, CIUIABbl, (PU3NYECKUE BETMYNHBI, CIHHULIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHHEpAIbHbIC yIOOpEHHUS,
MHUKPORJIEMEHTBI, MAaKPOAJIEMEHTBI, MTUTATEIbHbIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3YyJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B XOJIe OOYUYCHHSI XMMHUHU B €IMHCTBE Y4eOHOM U BOCIIUTATEIHLHOU JIEATEIHHOCTH B
COOTBETCTBUU C  TPAJAUIHUOHHBIMU  POCCHUUCKHUMH  COLIMOKYJBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IPOLIECCaM CAMOIMIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALIUN 00yYatOIIUXCsl.

JIM9HOCTHBIE PE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACHIMPEHUE OMBITA ACSITEILHOCTH Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) naTPHOTHYECKOTO BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY
HACJICUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKH B JKH3HU COBPEMEHHOrO OOINECTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOMHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCTIMTAHUS:

MPEJICTABICHUS] O COIMAIBHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO MOJIE3HOM,
y4eOHOMCCIICIOBATEILCKOM, TBOPYECKOM W JPYTHUX BHJAX JEATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOM ACSATEIHHOCTHU MPHU BBHITTOTHEHUN YU€OHBIX, TO3HABATEIBHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOIECCe 3TOH y4eOHOHM AedaTeIbHOCTH, TOTOBHOCTH
OIICHUBATH CBOE IMOBEACHHE U IIOCTYIIKH CBOMX TOBAPHUIICH C TTO3UITUN HPABCTBEHHBIX H IPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W COCTABISAIOIINE OCHOBY IS
MOHWMAaHHUS CYIITHOCTHA HAYYHOW KapTHHBI MHpPA, ITPEJICTABICHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHUS TIPUPOJIBI, B3AMMOCBS3SIX YEJIOBEKA C MPUPOTHONU CPEIO, O POJIU XUMHUHU B TIO3HAHUU
ITHX 3aKOHOMEPHOCTEI;

MO3HABATEIIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IMOJyYCHHWE HOBBIX 3HAHUN MO XHMHH,
HEOOXOUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX TIPOIECCOB W SIBJICHUMW, ITO3HABATEIIBHOM,
WH(OPMAITMOHHON W YUTATEIBCKON KYJIBTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMH TEKCTaMH, CIIPABOYHON IUTEPATypOH, HOCTYMHBIMH TEXHUYECKUMH CPEICTBAMHU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIHOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW W HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 3I0POBbSI:

OCO3HaHHE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKHU
Ha 370pOBbIH 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPUSITHE BPEIHBIX HPHUBBIYEK
(ynorpeOyieHusT aJKOTrojisi, HApPKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIOJIEHHS IpaBHI
0€30MacHOCTH MPHU OOPAIEHUN C XUMUYECKIMHE BEIIECTBAMU B OBITY U peaibHON KU3HU;



5) Tpy10BOT0 BOCIIMTAHMS:

MHTEPEC K MPAKTHIECKOMY M3yUEHHUI0 MPOGECCHi U TpyAa pa3IndHOro pojJia, yBAXKCHHE K
TPYAY U pe3yJibTaTaM TPYAOBOM JIEATENBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJOIIKEHUS
o0pa3oBaHusl ¢ y4€TOM JIMYHOCTHBIX HHTEPECOB U CIOCOOHOCTHM K XHMMHHU, OOIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHANBHONW MAEATENbHOCTH U Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/Ie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11e1ec000pa3Hoe OTHOLICHHE K MPUPOJIe KaK HCTOYHUKY JKU3HM Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOTIOACHUS MpaBUl O€30MaCHOTO MOBEACHUS IPU paboTe ¢ BEIlleCTBaMH,
a TaK)K€ B CUTyalUsIX, YTPOXKAIOLIUX 3J0OPOBbIO U JKU3HU JIFOCH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOJTy4aeMble MPU U3YUYECHUU XUMUH, JJI PEIICHUS 3a/1a4,
CBSI3aHHBIX C OKPYXAIOIIEH MPUPOJHON CPEAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TNI00ATFHOTO XapakTepa SKOJOTHYECKHX MPOOJIeM U MyTel MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, IKOJIOTHYECKOTO MBIIUICHHS, YMEHHSI PYKOBOJCTBOBATbCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJibTaTOB BBIIESIOT 3HAYMMBIE 71 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUS, MPUHIUIM, THUMOTe3a, (akT, cUCTEeMa,
MPOIIeCC, SKCIEPUMEHT U JPYToe.), KOTOPhIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
MpeAMETaxX U MO3BOJISIIOT Ha OCHOBE 3HAHHWM M3 ATUX MPEIMETOB (POPMUPOBATH MIPEICTABICHHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MUpa, U YHHBEpCAlbHbIE YdeOHbIe NEHCTBUS (IIO3HABaTEIbHbBIE,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpbIE oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIECTBICHUIO YIYEOHOU e TETHHOCTH.

Ilo3naBaTe/ibHBbIE YHHBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBILLIICHUS I[PU OCBOCHWM 3HAHMM:
PacCKpbIBaTh CMBICI XUMHYECKUX MOHSATUHN (BBIICIATH UX XapaKTEPHbIE MPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JIPYTMMH TIOHSITHSIMH), WCIOJIB30BaTh TOHSATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
(GakTOB U SABJICHUIA, BBIOUPATH OCHOBAHUS U KPUTEPHH AJIs KTacCU(DUKAIINHI XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMil, yCTaHABIMBATh MPUYMHHO-CIICJICTBEHHBIE CBS3U MEXIYy OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUUECKHE PACCYXICHHS (MHIYKTHBHBIC, NEAyKTUBHBIC, TIO AHAJIOTHH),
JIeTIaTh BBIBOJIBI U 3aKJIFOUECHUS,

yMEHHE MPUMEHATh B MpOIlecce MO3HAHUS MOHATHUS (MPEIMETHBIE W METanpeaMeTHbBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJETH, HCIONb3yeMblE B XHMHH, MPEOOPa30BBIBATH IIMPOKO
MPUMEHSEMbIE B XUMUHU MOJICIIbHBIC MPEICTABICHNUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peaKkIuu — TPU PEIICHUH Yy4eOHO-
[I03HABATEJIBHBIX 3a/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3yYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYMS B N3YUAEMBIX MPOIECCAX U SBJICHUSIX.

ba3soBble ucciienoBare/ibCKue 1eMCTBUA:



yYMEHHE HUCIOJB30BaTh MOCTABJICHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHIA;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM U MPOBEACHUIO YUYECHHUECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (opMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO peE3yJbTaTaM MpPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOICIIaHHOM pabdoTe.

PabGora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMY0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOI'0 COJIEpKaHus, CIIpaBOYHbIE I0coOus, pecypchl MHTEpHETa), KpUTUUECKH OLIEHUBATh
MPOTUBOPEUMBYIO M HEJJOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpe UHGOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOUMBIX JIJIs1 BBITIOJHEHUS YICOHBIX M TIO3HABATEIBHBIX 3a/1a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTUH, OBJIa/IEHUE KYJIbTYpPOl aKTUBHOTO MCIIOIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBbHYIO (OopMy MpeacTaBIcHUS
uH(pOpMallMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/1aydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Tpollecce Y4eOHONl U HcCiIenoBaTeNbCKON
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU POMBIIUIEHHOCTH, CETLCKOTO X0341CTBa U TPAHCIIOpTa
Ha COCTOSIHME OKPY KaloLIel MpUpOAHON CPeIbl.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIE 1eiiCTBUSL:

YMEHHS 3aJaBaTh BOIPOCH (B XOJe Auamora u (WiIu) ANCKYCCHH) MO CYIIECTBY
oOcyxgaemMoii Tembl, (OpPMYIHpPOBATH CBOM TMPEATOKEHUS OTHOCUTEIHHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS MPECTABIATh MOJYYCHHBIE PE3YIIbTaThl O3HABATEIHFHOM NEATEILHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0 PE3yJIbTATOB BBIMOJIHEHUS XUMHUYECKOIO
DKCIIEpUMEHTa (J1adopaTOpPHOrO OMbITa, JAOOPATOPHON pabOTHI MO HCCIEAOBAHUIO CBOMCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHSI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
HCCIIEIOBATENILCKON NIeATEeIHbHOCTH TPU PEUICHUH BO3HHUKAIOMIMX MpOOJieM HAa OCHOBE yuéTa
OoOIIMX MHTEPECOB U COTJIACOBaHMS MO3UIUN (0OCYXIeHUs, OOMEH MHEHHSIMH, «MO3TOBBIC
HITYPMBbI», KOOPAUHALIUS COBMECTHBIX JEWCTBUM, ONpe/ielieHe KPUTEPUEB MO OLIEHKE KauecTBa
BBITIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIe yHUBepCAJIbHbIC YUeOHbIE 1efiCTBUS:

YMEHHE CaMOCTOSITEIbHO ONPEAENITh UENN ACSITENbHOCTH, MNIAHUPOBATh, OCYLIECTBIATh,
KOHTPOJIUPOBaTh W MpPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTH, BBIOMPATH
Haubosee 3 PeKTUBHBIE CIOCOOBI pelIeHns Y4eOHbIX 1 T03HABaTENbHbIX 33/1a4, CAMOCTOSTEIbHO
COCTAaBJISITh UM KOPPEKTUPOBATH MPE/JI0KEHHBIN aTOPUTM JE€HCTBUMA IPU BBITIOJHEHUN 3aJaHUI
C y4éTOM TONyYeHHUs HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSIX,
OILICHUBATh COOTBETCTBHUE MOIYYEHHOIO PE3yJIbTaTa 3asBJICHHOM LI€JIH, YMEHHE UCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, MpeJiaraéMble B YCJIOBUHM 3a/laHUM.

MNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTAaHOBJICHHOTO JIaHHOW (denepasbHOM pabodeil mporpaMMoi, BBIACISIOT: OCBOCHHBIC



oOydJalomuMucs Hay4yHble 3HAHUS, YMEHHS M CHOCOObl JAeWCTBUM, creuuduyeckue s
npeaIMeTHOW o0nacTu «XUMHUS», BHIBI ACSITEILHOCTH 1O TIOJYYEHHIO HOBOTO 3HAHMSI, €r0
WHTEPIIPETAINH, TPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3IMYHBIX YYCOHBIX U HOBBIX CUTYyAIIHSIX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHas M MOJIEKYJsIpHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs: Macca, MaccoBasi J0JIs1 XMMUYECKOTO JIEMEHTA
B COCAMHEHHMM, MOJSIPHBII 00BEM, OKCHJA, KHUCJIOTAa, OCHOBaHUE, COJlb,
AIIEKTPOOTPHLATEILHOCTh, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccudukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKI[UN 3aMELICHUS, PEaKIUU
o0OMeHa, ’K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
ANIEKTPOHHBIA CIION aTtoma, aroMHas opOuTanb, paauyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHILIEHTpAalMsl) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJ BeEIIeCTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OTpeNieNiATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OTpeNieIEHHOMY KJIacCy CO€IMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBS3U
(KOBaJICHTHasl U MOHHAs) B HEOPTaHUUECKUX COECTMHEHUSAX;

packpeiBaTh cmbica llepuoamyeckoro 3akona [[. . MenpaeneeBa: n1eMOHCTPUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHAa ABOIaJipo;

ONHUCBHIBaTh M XapakTepuszoBaTh TabmuuHyro (opmy Ilepuonndeckoit cuctemsl
XUMHUYECKHX DJIEMEHTOB: pa3lnyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass monrpynmna (b-rpynma)», mManble U OoiblIMe NEPUOIbI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleproguueckas cucremMa XUMHUYECKUX
anemeHToB J[. 1. MenneneeBa» ¢ YHMCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JEMEHTOB (COCTaB M 3apsija  sjapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
addexry);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUUYHBIX
KJIaCCOB, NOATBEpP)KJAas  ONUCAaHWE IpUMEpaMH  MOJIEKYJSIPHBIX  yPAaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKLINN;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUsI XUMUYECKUX IPEBPALLICHUN B Pa3IMYHBIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJTI0 XMMUYECKOT0 JIEMEHTa 10 (hopMyJie COSMHEHNUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



IIPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITEIIBHOCTH — AHAJINW3 U CUHTE3,
cpaBHeHHE, 0000IeHNE, CHUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAY4YHBIC METOIbI IO3HAHWSI — HAOIIOICHHE, U3MEPEHHE, MOJICIINPOBAHUE,
SKCIIEPUMEHT (peabHbI U MBICICHHBIN);

cleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCynoil u J1abopaTopHbIM
o0opysoBaHHEM, a TaKXke IMpaBWiIaM OOpallleHUs C BEUIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIMOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTBITOB IO MOJIYYEHUIO U
coOMpaHHIO Ta3000pa3HBIX BEHIECTB (BOAOPOJA M KHCIOpPOJAA), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM JO0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJUTHh XMUMHUYECKHE HKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHX U APYyTHe).

K koHny oOydeHus B 9 kiacce NpeIMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxaTb c(hOPMUPOBAHHOCTh Yy OOYHAIOIIUXCSI YMEHUI:

pPacKpbIBaTh CMbBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHCIICHUs, XMUMHYECKasi pEeaKlus, XUMUYeCcKas
CBsI3b, TEIIOBOM 3(PEKT peakluu, MOJb, MOJSPHBIH 00BEM, PacTBOp, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE PpEaKILIUH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINUTENb,  BOCCTAHOBUTEID,
OKHCJIEHME M BOCCTaHOBJEHHE, AIJIOTPONHs, aM(OTepHOCTb, XMMHYECKas CBS3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakluu, MpelelbHO JIOIyCTUMAas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHATHUH M NPUMEHSATH 3TH
MIOHSITHS IIPU ONIMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUECKYI0 CHUMBOJHMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKHUCJICHHS XUMUYECKHUX JJIEMEHTOB B
COCIMHEHUAX PA3JIM4YHOIO COCTaBa, IMPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢opMysam, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps/l HOHA MO XHUMHYECKOH
dopmyre, XxapakTep cpelbl B BOIAHBIX PAacTBOpPaxX HEOPTaHWYECKHX COEIUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbIch [lepunoanueckoro 3akona . . MenneneeBa u 1€MOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3linyaTh MOHATUS «TJaBHas nonarpynna (A-
rpynna)» u «mnobouyHas mnoarpynmna (b-rpynma)», maneie u Ooibline MepUOJbI,
COOTHOCHTbH 0003HAUYEHUS, KOTOPbIE UMEIOTCS B IEPHOAMUECKON TaOIHUIIE, C YUCIIOBBIMU
XapaKTepUCTHUKAMHU CTPOEHHSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsl sAapa,
o0111ee YMCII0 AIEKTPOHOB M PACIIPEACIICHHE MX IO AJICKTPOHHBIM CJIOSIM), OOBSICHATH
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHM CBOMCTB JJIEMEHTOB M HMX COCIUHEHUI B
Ipejienax MaJlbIX NEPUOAOB U TVIABHBIX MOArPYII € YYETOM CTPOEHHUS UX aTOMOB;



KJIaccu(puIUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pPEaKLUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHS] XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOLIME W cHeuu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPXK/1asl ONMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIIUII;

COCTABJIATh YPABHEHUS SJIEKTPOJUTUYECKON JTUCCOLMALMN KUCIIOT, LeJIoueil u conel,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKLUid,
HNOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXIY BeELIeCTBAMHU
pas3INYHbIX KIIACCOB;

PacKpbIBaTh CYLIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX NPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEeaKlty;

coOuoaTh MpaBWja II0JIb30BaHUS XUMMUYECKOW TOCYJIOM W J1abOpaTOpHBIM
0o0OpyI0BaHHEM, a TaKKe IpaBUia OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSAMHU T10 BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMUYECKUX OIIBITOB I10 MTOJYYEHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKHUCIIOTO Ta3a);

IIPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, Ccylnbdar-, THJIPOKCHJ-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEPALlMU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHEe, CHUCTEeMAaTU3allUIo, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUI1 M3Y4YEHHUs] CBOWMCTB BELIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4YHbI€ METO/bI I03HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETTUPOBAHUE, IKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KUIIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u Kontpo o IpakTiueckue duekTpoHHbIe (LM (pPOBbLIE)
n/n TeM MPOrpaMmbl HTPOJILHEBL THHECKH o0pa3oBaTe/ibHbIE PeCYpPChI
poTp Beero padoThI padoThI P peeyp
Paznea 1. [lepBoHayajibHbIe XMMUYECKHE TOHATHS
Xumusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 5 bubmuoreka [{OK

' MPAKTUYECKOM NEeATEIbHOCTH https://m.edso0.ru/7f41837c

YeJI0BeKa

12 BemecTBa 1 XuMu4ueckue 15 1 bu6nmorexa LIOK

' peakiu https://m.edsoo.ru/7f41837c

Uroro no pazneny 20

Paznen 2. BaxHeiilne nmpeacTaBUTe Il HEOPraHUYeCKUX BelleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucinorax 3 1 bubmmoreka HOK

' U COJISIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [IOK

' OCHOBAHMSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACChI 11 1 1 bu6mmoteka IIOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/7f41837c

Wroro mo pazneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xumuueckux 3jeMeHToB /I. M. MenneneeBa. CTpoeHne aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTENbHO-BOCCTAHOBHTEIbHbIE pPe€aKIuu

[Iepuoanueckuii 3aK0H U
[Iepnonnueckas cucrema
XUMHYECKHUX deMeHTOB /JI. .
MenneneeBa. CTpoeHne aToMa

3.1

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
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XUMHYeCKas CBA3b.

3.2 OKHCIUTEIBEHO- 8 bubaunoreka [JOK
BOCCTaHOBHUTEIIbHBIC PEAKIIUN https://m.edso0.ru/7f41837c
Hroro o paely . s dso0 U THALE37e
PesepBHOE BpeMst 3 BI/I6J?I/IOTeKa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJsinvecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m IpOrpaMMEI Beero KOﬁHTpO.HbeIe HpﬁaKanecmle 0BPA30BATETbHBIE
padoThbI padoThbI pecypesI
Pa3znea 1. BemecTBo M1 XUuMH4YeCKHe Peakuuu
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 1 bubmmoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaKImit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAsT JUCCOLIMAIIHSL. 8 1 1 bubmmoreka [JOK
' XHWMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M HX COeIMHEHUS
21 OO61mas xapakTepucTUKa XUMUYECKIX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
T e ; BuSorsa 10K
' py - -eP https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKIX
bubmmoteka IIOK
2.3 sneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COCTMHEHUS
06
24 onewenron IVA-rpynm. Vracpoa : ) 2 Bu6miorera LLOK
' . Py ) poa https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHHUSI
Hroro mo pazneny 25
Pa3zpnen 3. Metauuibl U MX COEAUHEHHS
3.1 OO0mrme cBoCTBa METAIIOB 4 bubnmorexa LIOK

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

3.2 Baxkueiiiie MeTalibl U UX COEIUHEHUS 16 https://m.eds00.ru/7f41a636
Uroro mo pazneny 20
Pasnea 4. Xumus n okpy:kawmas cpeaa

4.1 BemecTBa 1 MaTepuansl B >KU3HU 4E€JIOBEKA 3 bubmiorexa LIOK
' P https://m.edsoo.ru/7f41a636
Hroro mo pazaeny 3
P BHOE BDEMS 3 bubmuoreka [{OK

e3ep p https://m.edsoo.ru/7f41a636

OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHME

8 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbIE
Ne Ipakruye [lara uudgposbie
n/n Tewa ypoka Bcero EzﬂTal:')(:){Iri? CKHe U3Y4YEeHUS oOpa3oBaTejibHbIE
P padoThI pecypcnl
1 [Ipenmer xumun. Posb XuMuu B KU3HU 1 bubnnoreka [JOK
yesioBeKa. Tella u BelecTsa 03.09.2024 | https://m.edsoo.ru/ff0d210c
2 [TonsiTrie 0 MeTOAAaX MO3HAHUS B XUMUU 1 buGnuorexa LIOK
05.09.2024  https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 1 bubmmoreka [JOK
oOparteHus ¢ 1a00paTOpHBIM 10.09.2024  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEMY
4 YucTele BemecTBa U cMecH. CriocoObl 1 bubnuorexa [IOK
paszueneHus cMecen 12.09.2024  https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padota Ne 2 «Paznenenue Butmorexa LIOK
5 cMmeceil (Ha mpuMepe OYUCTKH MOBapEeHHON 1 1 17.09.2024  https://m.edsoo.ru/ff0d28c8
COJIN)» T " '
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa LHOK
19.09.2024  https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE JIEMEHTHI. 3HaKU (CUMBOJIBI) 1 bubnnorexa [JOK
XUMHUYECKHX JIEMEHTOB 24.09.2024  https://m.edsoo.ru/ff0d2be8
8 ITpocTele U CII0KHBIE BEIIECTBA 1 bubmmorexa LIOK
26.09.2024  https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 buGmnorexa LIOK
01.10.2024  https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. BuGmorexa LIOK
10 Xuwirieckas opuysa. Banentocts ! 03.10.2024  https://m.edsoo.ru/ff0d2eae

aTOMOB XMMHYCCKHX 5JICMCHTOB
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OrHOCUTEIbHAA aTOMHAs Macca.

bu6nmoreka [IOK

1 OTHOCHUTEbHAS MOJICKYJIIpHAs Macca 08.10.2024  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10JIs1 XUMHUYECKOTO dJIEMEHTA B bubnunorexa LIOK
COC/IMHEHUU 10.10.2024  https://m.edsoo.ru/ff0d350c
13 Komnuecto BemecrBa. Monb. Mossipaast bubnmnoreka HOK
Mmacca 15.10.2024  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuorexa [JOK
XuMHuecKasi peakius 17.10.2024 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycnoBUs IPOTEKAHUS Bu6mmoteka [IOK
XUMUYECKHUX PEaKIIui 22.10.2024 @ https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHUsI MaCcChl BEIIECTB. bubnnorexa [JOK
XHUMHUYECKUE YPABHCHHS 24.10.2024  https://m.edsoo.ru/ff0d3b88
17 Brruuciaenus KoauvecTBa, MacChl BEIIECTBA bubmmorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEAKIUM 05.11.2024  https://m.edsoo.ru/ff0d5708
Kitaccupukanuss XMMHUYECKUX PeaKIIHid BuGmiorexa LIOK
18 (COCTMHEHMS, PasIOKCHUA, SAMCIIICHH, 07.11.2024 https:/m.edsoo.ru/ff0d3f34
oOMeHa) " " '
M. B. JIoMOHOCOB — y4€HBIN- Butmorexa LIOK
19 DHIMIIOTICAHCT. O606erHHe 1 12.11.2024  https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAaHUI
20 KonTponsHnas padora Nel no Teme bubmmnoreka HOK
«BeecTBa 1 XUMUYECKUE PEAKIIMI 14.11.2024  https://m.edsoo.ru/ff0d4290
Bozmyx — cMmech razoB. CocTaB Bo3ayXxa. Bumorexa LIOK
21 Kuexopon = sniement u npocroe 19.11.2024  https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnvecKkue U XMMUYECKUE CBOMCTBA Bubmiorexa [IOK
22 KHCII0POJIa (PEAKIIMH OKUCIICHHS, FOPCHHE). 21.11.2024  https://m.edsoo.ru/ff0d4614
IToustre 06 oxcumax T — :
CriocoO0BbI MOTy9YeHHsI KHCIIOPO/Ia B Butmorexa LIOK
23 A1200paTopuHu 1 NPOMEBIILICHHOCTH. 26.11.2024  https://m.edsoo.ru/ff0d497a

[IpumeHeHue Kucaopoia
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TemnoBoit 3 PekT XuMUIeCKON peakIium,

bubnmoreka [IOK

24 [TOHATHE O TEPMOXHMITHCCIKOM YpaBHCHHH, 28.11.2024  https://m.eds00.ru/ff0d4790
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHIX
T )
25 | St onoustut o BrGnrorea LIOK
P Ayxa, 03.12.2024  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
11 0
2% | enrmen botompamns oenonea BuGmiorexa LIOK
y N P poaa, 05.12.2024 | https://m.edsoo.ru/ff0d4ae?
W3YYCHHE €r0 CBOMCTBY
27 Bopopoa — sneMeHT u IpocTOoe BEMIECTBO. bu6nunorexa LIOK
Haxoxenue B npupojie 10.12.2024  https://m.edsoo.ru/ff0d4dd0
28 du3nyecKre 1 XMMUYECKUEe CBOMCTRA bubmuoreka [{OK
Boziopoja. [IpuMenenue Bogopoaa 12.12.2024  https://m.edsoo.ru/ff0d4dd0
29 [ToHsTHE O KUCIOTAX U COJISIX Brbmiorexa LIOK
17.12.2024  https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy9eHus BOAOPOia B bubnnorexa [JOK
nabopaTopuu 19.12.2024  https://m.edsoo.ru/ff0d4dd0
IT 04
3| onreoe n cobpas soxopons Bumorexa LIOK
Y . ’ 24.12.2024  https://m.edsoo.ru/ff0d4f42
U3YYEHHE €r0 CBOMCTBY»
. " bubmmoteka IIOK
32 Morsaprrtit 061Em rasos. 3akon ABorazpo 26.12.2024 @ https://m.edsoo.ru/ff0d542¢
B -
o | Dot somems BuSorea 10K
- MY 09.01.2025 https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MJIH 00BEMY
B .
34 L;I;E(:Iﬁllzm 22161? 611;41/? 1';; ajc()lfog(e) 3aKOHa brbmiorexa LIOK
yp .. peaKit . 14.01.2025  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUI ra30B
35 dusnueckue U XUMUUECKHE CBOMCTBA BObI bubinorexa LLOK
16.01.2025  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [lousarue 00 bubnuoreka [{OK
WHJIUKaTOpax 21.01.2025 @ https://m.edsoo.ru/ff0d59e2
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Bopa xak pactBoputens. HacbllieHHbIE U

bubnmoreka [IOK

37 HEHACBILICHHBIC PACTBOPEI. Maccosas 101 23.01.2025  https://m.edsoo.ru/ff0d5b40
BELIECTBA B paCTBOPE
[IpakTuueckas padora Ne 5 o reme
38 «lIpuroToBieHne pacTBOPOB C bubmmoreka [JOK
onpeieIEHHON MacCOBOM J10J1ei 28.01.2025  https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 Kontponbnas paborta Ne2 o teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» 30.01.2025 | https://m.edsoo.ru/ff0d6342
40 OKcHbl: cOCTaB, KiIacCU(PUKAIINS, bu6nunorexa LIOK
HOMEHKJIaTypa 04.02.2025  https://m.edsoo.ru/ff0d664e
[TomrydyeHue U XUMHUYECKUE CBOWCTBA
41 KI/ICJIy(')THI)IX OCHOBHBIX U aM()OTEPHBIX bubmiorexa LIOK
’ 06.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHWusI: cOCTaB, K1accudukanms, bu6nmorexa LIOK
HOMEHKJIaTypa 11.02.2025  https://m.edsoo.ru/ff0d67ca
43 [TosrydyeHne U XUMHUYECKUE CBOKCTBA Bu6mmoteka [IOK
OCHOBaHUM 13.02.2025  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6nmorexa LIOK
HOMEHKJIATypa 18.02.2025  https://m.edsoo.ru/ffOdfee2
45 ITonyyeHnue U XMUMUYECKUE CBOMCTBA bubmmnoreka HOK
KHUCIIOT 20.02.2025  https://m.edsoo.ru/ffOdfee2
16 Conu (cpennue): HOMEHKIIATypa, CIIOCOObI bubmuorexa [IOK
MOJIYYEHUsI, XUMUYECKUE CBOMCTBA 25.02.2025  https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAJBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«OCHOBHBIE KJTaCChl HEOPTAHUUECKHIX 27.02.2025  https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
48 I'eneTnyeckas cBs3b MEXKIy KlaccaMu bu6muoreka [JOK
HEOPTraHWYECKUX COCTMHEHUI 04.03.2025 | https://m.edsoo.ru/00ad9a50
N bubnmnorexa [JOK
49 O6obmerHe 1 CHCTeMATH3AIMS SHAHNHA 06.03.2025 https://m.edSO(])_.[ ru/00ad9ch2
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KonTtponsnast padora Ne3 o reme

bubnmoreka [IOK

>0 OCHOBHHeUffHaCCH HEOPTaHHHCCKHuX 11.03.2025  https://m.edsoo.ru/00ad9ela
COCTUHEHUI
I1
5L o stewenton. Tommie o BuGorexa L1OK
i 13.03.2025  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
I1 i I1
52 cnoreva xuvmiceranx saewcirron 1 . BuGorera LIOK
T 18.03.2025  https://m.edsoo.ru/00ada52c
Menpeneena
53 [Tepuompl, TpyMIIbI, MOATPYIIIIEI Bubmiorexa LIOK
’ ’ 20.03.2025  https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COoCTaB aTOMHBIX sI/IEP. bubnnorexa [JOK
H3otormbl 01.04.2025  https://m.edsoo.ru/00ada342
C 0
55 onewcnron Hepnomeckoit cicrevsi 1, 1 Buorexa L1OK
p o 03.04.2025  https://m.edsoo.ru/00adaébc
MenneneeBa
X
o | ST o it Butmorera 10K
proA 08.04.2025  https://m.edsoo.ru/00adag824
cucteme /1. 1. MenaeneeBa
3nauenue [lepuoanyeckoro 3akoHa Jist
57 pa3BUTHs Hayku U npaktuku. [, 1. bubmmnorexa LIOK
MeHieneeB — y4€HbIN, IEAArOr U 10.04.2025  https://m.edsoo.ru/00ada96e
rpaXKTaHUH
58 DIIEeKTPOOTPUIIATETLHOCTH aTOMOB bubnnorexa [JOK
XUMHYECKUX PJIEMEHTOB 15.04.2025  https://m.edsoo.ru/00adaab8
59 HonHast XuMudeckast CBsI3b Bubmiorexa LIOK
17.04.2025  https://m.edsoo.ru/00adac34
60 KoBaneHTHast mossipHasi XUMHYECKas CBS3b bubmorexa LJOK
22.04.2025  https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETIOsIpHAS XUMHYECKast bubnmnorexa [JOK
CBSI3b 24.04.2025  https://m.edsoo.ru/00adaab9
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bu6nmoreka [IOK

62 Crenens okucneis . 29.04.2025  https://m.edsoo.ru/00adae28
63 OKHUCIUTEbHO-BOCCTAHOBUTEIIbHBIC 1 bubnuorexa [JOK
peakiuu 06.05.2025  https://m.edsoo.ru/00adb076
64 OKHCIHTENN U BOCCTAHOBUTEIH 1 bubmiorexa LIOK
08.05.2025  https://m.edsoo.ru/00adb076
65 Kontponbnas paborta Ne4 o teme 1 bubmmoreka [JOK
«Crtpoenne atoMa. XMMHUYECKAsI CBS3bY 13.05.2025  https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O6o0meHne u 1 Bu6mmoteka [IOK
cucreMaru3anus 3HaHuil 15.05.2025 @ https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O000IICHNE 1 1 bubnnorexa [JOK
cucreMaru3anus 3HaHuil 20.05.2025 | https://m.edsoo.ru/00ad9ch2
68 PesepBusiit ypok. O6o0mieHue u 1 bubmmorexa [JOK
CHCTEeMaTH3aIrs 3HaHUI 22.05.2025  https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KoaudecTBo 9acos DIeKTPOHHBIE
Ne Tema ypoxa Konrpoar IIpakrnue /[lara nugposeie
n/n Bcero | HBIe CKHe U3yUYeHUs oOpa3oBaTejibHbIE
padoThbI padoThbI pecypchl
Ilepuonuueckuii 3akoH. [lepuoauyueckas
1 cnfTeMl; XAMUYECKHUX 3neMIe)HT§B A" 1 Bubmzorexa HOK
T 02.09.2024  https://m.edsoo.ru/00adb59e
MenpeneeBa
3aKOHOMEPHOCTH B U3MECHEHUHU CBOMC
2 XI/IMI/I‘IGCKﬁX 3JIEMEHTOB TIEPBBIX TpéxTB 1 buGnuorexa LIOK
05.09.2024  https://m.edsoo.ru/00adb6b6
TIEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bubmmoreka [JOK
HEOPraHUYECKHUX BEILECTB 09.09.2024  https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4eCKO#l CBSI3U U THUIIBI 1 bu6nmorexa LIOK
KPUCTAININYECKUX PEIIETOK 12.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel mo teme

) «IToBTOpEHUE U yrirybaeHue 3HaHUM 1 1 16.09 2024
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Knaccuukanus XuMU4ecKkux peakiui no 1 bubmmnoreka HOK
pa3IMYHBIM MPU3HAKAM 19.09.2024  https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOMN PEaAKIINH.

7 [TonsiTue o FOMI())FGHHBIX u FeTepOFSHHLIIj( 1 bubmorexa LIOK

23.09.2024  https://m.edsoo.ru/00adbe9a
peaKIusIx
[TonsiTHEe 0 XUMHUYECKOM PAaBHOBECHH.

8 @DakTopsl, BIUAIOIIKXE HA CKOPOCTh 1 bubmmnoreka HOK
XUMUYECKON PEAKIIUU U TTOJIOKEHNE 26.09.2024 @ https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIINTENBHO-BOCCTAHOBUTENIBHBIE PEAKIINH 1 buGmuorexa [IOK

30.09.2024  https://m.edsoo.ru/00adcade

10 Teopus 27EKTPOIUTUYECKON JUCCOLMALINH. 1 bu6muoreka [JOK

CunbHbIe U clladble JIEKTPOJIUTHI 03.10.2024  https://m.edsoo.ru/00adcd68
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bu6nmoreka [IOK

11 HonnbIe ypasrenHs peaiuii 07.10.2024  https://m.edsoo.ru/00add448
p | R oo stacr s omspe B 10K
pei ! 10.10.2024  https://m.eds0o.ru/00add5d8
ANEKTPOJIUTHICCKOM TUCCOIIUAIITT
13 | mpeneammumnt o6 amotrpomemmeeseii BuGmorexa LIOK
pedl P 14.10.2024  https://m.edsoo.ru/00add8b2
IIACCOLAAIIAN
14 [TonsiTe o runponuse conen buGnuorexa LIOK
17.10.2024  https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK
15 ObobmeHHe 1 cHCTEMATH3AINA SHAHHI 21.10.2024  https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubnuoreka [IOK
AKCIICPUMEHTAIIbHBIX 33729 24.10.2024 @ https://m.edsoo.ru/00addbfa
17 | oo moummms BuGmiorera LIOK
P JHCCOIHATLIA. 07.11.2024 https://m.edsoo.ru/00addecO
XHUMHUYECKUE pEaKliU B PACTBOPAX»
18 OO01mas xapakTeprCcTUKa raJIOTeHOB. bubmuoreka [IOK
XUMHYeCcKHe CBOMCTBA Ha MPUMEPE XJIOpa 11.11.2024  https://m.edsoo.ru/00addfe2
X .
19 | xememcoons eanliorma, nomeme BuGmorexa LIOK
’ y ’ 14.11.2024 @ https://m.edsoo.ru/00ade104
IIPUMEHEHNE
IT 6ora Ne 2
20 (ﬁgﬁ;ﬁ‘;?&?i&i{;ﬁ K;cn(r)[fHTeI/I;geyquHe eé bubmorexa LOK
. ’ 18.11.2024  https://m.edsoo.ru/00ade348
CBOCTB»
| Do BiGores 10K
PCAKLIH, a p A 21.11.2024 @ https://m.edsoo.ru/00ade488
n30BITKE
29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuotexa [JOK
TPYTIIIBI 25.11.2024  https://m.edsoo.ru/00ade64a
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AJIIOTPOITHBIE MOJAM(PHUKALINN CEPHI.

23 Haxosxnenue cepsl 1 €€ coeTMHEHUH B bubnnorexa LIOK
. 28.11.2024  https://m.edsoo.ru/00ade64a
npupoie. XUMUYECKHE CBOHCTBA CEPBI

24 CepoBonopo, ctpoeHue, (U3HIECKUe U bubnmnoreka HOK
XUMHYECKHE CBOICTBA 02.12.2024  https://m.edsoo.ru/00ade802

o5 Oxcupsl cepbl. CepHas KHCIOTa, (U3HYECKUE bubmmoreka [JOK
U XMMHUYECKUE CBOMCTBA, IPUMEHEHNE 05.12.2024  https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE

26 MIPOMBIIIIJIEHHOT'O CIIOCO0a MOIy4YeHUS bubmmoreka [JOK
CEpHOI KUCIIOThl. XUMHUYECKOE 3arps3HEHNE 09.12.2024  https://m.edsoo.ru/00adec8a
OKpYKarolllel Cpeibl COeTUHEHUSIMHU CEPhI

27 Brrunciienue MaccoBoit 1011 BbIXoAa bubmuoreka [{OK
MIPOJYKTa peakluu 12.12.2024  https://m.edsoo.ru/00adec8a
OOmmas xapakTepucTuKa 31eMeHToB VA-

28 prIILIIHBI. Ap30T IfaCHpOCTpaHeHI/Ie B IIpUpOJIE bubmorexa LIOK

’ . ’ 16.12.2024  https://m.edsoo.ru/00adeea6
bu3nuecKkrue 1 XuMUYeCKHe CBOMCTBA

29 AMMUak, ero Gu3NYECKue 1 XUMUYECKHEe bubmmoreka [JOK
CBOMCTBA, OJIy4€HUE U IPUMEHEHUE 19.12.2024  https://m.edso00.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «lPlonyquHe aleMHaKa U3Y4YECHHE ero bubmmorexa LIOK

o ’ 23.12.2024  https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas Kuciora, e€ Gpu3nIecKue u bu6nunorexa LIOK
XUMHUYECKHE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS

32 B KQ4€CTBE MUHEPAIbHBIX YIOOPEHUIA. bubmuoreka [IOK
XUMUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN 28.12.2024  https://m.edsoo.ru/00adf518
CpeIIbl COSTMHEHUSIMU a30Ta
®ocdop. Oxenn pocdopa (V) u pochopnas

33 KI/ICJ'I(I(;TI; (bmnr?e((lz)xn(eb I/IpXI/I(IVII/I)'—Ie(:II)ﬂ/Ie(I) ’ bubnmorexa LIOK

; 09.01.2025  https://m.edsoo.ru/00adf68a

CBOIZCTBE[, IOJTY4YCHHUC
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Hcnonb3oBanue GochaToB B KaUeCTBE

34 MUHEpaIbHBIX YA0OpEHUH. 3arpsi3HeHNE bubmiorexa LIOK
. i 13.01.2025  https://m.edsoo.ru/00adfc20
MIPUPOJTHON cpenbl hocdhaTamu
35 Yraepon, paclipocTpaHEHHE B IPUPOJIE, bub6nmoreka [IOK
(bU3MYeCKre U XMMUYECKHE CBOMCTBA 16.01.2025 | https://m.edsoo.ru/00adfd9c
Oxcusl yriaepojaa, ux Gpusnveckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHYCCKHIE bubmuorexa [{OK
po0JIeMBbI, CBSI3aHHBIE C OKCHJIOM YTJIepOIa 20.01.2025 | https://m.edsoo.ru/00adfebe
(V)
37 VYronbHas KUCI0Ta U €€ COTU Bubmorexa LIOK
23.01.2025  https://m.edsoo.ru/00ae006c
I1 0 04
B Moreemeymemororo BuGorexa LIOK
Y M i " 27.01.2025  https://m.edsoo.ru/00ae027e
KauecTBeHHas peakiius Ha KapOOHAT-HOH
39 [lepBoHayasbHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEILIECTBAX KAK O COSAUHEHUAX yriepoa 30.01.2025 @ https://m.edsoo.ru/00ae054e
40 Kpemuwuii u ero coequHeHus Bubmmorexa LIOK
03.02.2025  https://m.edsoo.ru/00ae080a
[Ipa eckas pabora Ne 5. Pemienue
41 3I<pcnKeTij/IquII;T:niHLDT( 3aj1a4 1o Te;: bubmiorexa LJOK
. 06.02.2025  https://m.edsoo.ru/00ae0bf2
«BakHeiIme HeMeTauIbl M KX COCIHMHCHUS
42 KonTponbnas padorta Ne3 no teme bubmuoreka [IOK
«BaxxkHel1IMe HEMETAIIIBI U UX COEIUHEHU 10.02.2025  https://m.edsoo.ru/00ae0el8
OO61mas xapakTepucTUKa XUMUYECKUX
43 3JIEMEHTOB — METAJUIOB. MeTtajuinueckas bubmuoreka [IOK
CBSI3b U METAJINYECKAsi KPUCTAININYECKAs 13.02.2025  https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOWCTBA METAJIJIOB
X i .
P PAL Hatp 17.02.2025  https://m.edso0o.ru/00ae1156
METaJIJIOB
45 OO6mue cnocoObl MOTyYeHUS] METAJLIOB. bubnuotexa [JOK
CrnnaBel. Beruncnenus no ypaBHeHUSIM 20.02.2025  https://m.edsoo.ru/00ae1156
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XHUMHUYCCKUX peaKIlPIﬁ, €CJIM OAMH U3
PEArcHTOB COACPIKUT IPUMECHU

46 [TonsATHE O KOPPO3UM METAJIIOB Bubmiorexa LOK
24.02.2025  https://m.edsoo.ru/00ael278
bub6numoreka [IOK
47 Wlenotinpie MeTam bl 27.02.2025  https://m.edsoo.ru/00ael4b2
48 Oxcupl U TUIPOKCHIBI HATPUS U Kallus buGmuorexa LIOK
03.03.2025  https://m.edsoo.ru/00ael4b2
49 [llenrounO3eMeNbHBIE METAILIIBI — KAJBLIUNA U bubmmoreka [JOK
MarHum 07.03.2025  https://m.edsoo.ru/00ael5e8
50 Baxneiime coeITMHEHUS KalbLIUs Bubmiorexa LIOK
10.03.2025  https://m.edsoo.ru/00ael5e8
51 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 13.03.2025
52 JXKécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmnorexa [IOK
17.03.2025  https://m.edsoo.ru/00ae1886
53 [IpakTuueckas padora Ne 6 o Teme bubmmoreka [JOK
"YKécTkocTh BOJBI U METO/IbI €€ yCcTpaHeHus" 20.03.2025  https://m.edsoo.ru/00aelae8
. bu6mmoteka IIOK
>4 ATOMHHHH 03.04.2025  https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOMCTBA OKCHUIA M TUIPOKCHAA Bubmiorexa LIOK
07.04.2025  https://m.edsoo.ru/00aelc64
bu6mmoteka IIOK
56 Keneso 10.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxcunpl, Tupokcu sl U conu xkenesa (1) u bubnnorexa [JOK
xenesa (1) 14.04.2025  https://m.edsoo.ru/00ae35e6
58 O060011IeHrEe U CUCTEMAaTH3aI|sl 3HAHHUHA 17.04.2025
I1 6ota Ne 7. P
59 31(2?1?1?2232}1&13}21@% 1'[(? T:;ZI ) bubmorexa LIOK
P 21.04.2025  https://m.edsoo.ru/00ae3de8

«Baxuenme MeTayuIbl U UX COSTUHEHUS
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Brruucnenust mo ypaBHEHUSIM XUMUYECKHUX
peaKkIuii, eclii OJIMH U3 PEarcHTOB JaH B

bubnunoreka LIOK

60 gi?:géfeiﬁi ;(;iig );:I; ;g;r}izioﬂa . 24.04.2025  https://m.edsoo.ru/00ael1750
MPOJYKTa peaKiuu
61 O06o01IeHre U CHCTeMaTU3alus 3HAHUN 1 28.04.2025
62 Kontponbnas padota Ne4 o teme 1
«BakHelIme MeTauIbl M UX COSIMHCHHSD) 05.05.2025
63 BemectBa 1 Matepuanbl B OBCEIHEBHOM 1 bubnnorexa [JOK
JKU3HH YEJIOBEKa 08.05.2025  https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3HEHUE OKPYKarolen 1 bubnnorexa [JOK
Cpelbl 12.05.2025  https://m.edsoo.ru/00ae4270
65 Ponb xumMum B perieHnn dKOJIOTHYECKUX 1 bubmmoreka [JOK
poosieM 15.05.2025 @ https://m.edsoo.ru/00ae4270
66 PesepBHeIil ypok. O600ICHHE 1 1 bubnnorexa [JOK
CUCTEMAaTH3alNs 3HAHUN 19.05.2025 | https://m.edsoo0.ru/00ae0d0a
67 PezepBHblit ypok. O6001IeHNE U 1 bu6mmoteka [IOK
CUCTEMATH3AINI SHAHUN 22.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011eHue u 1 bubmuoreka [IOK
CUCTEMATH3aIHs 3HAHUHN 26.05.2025 | https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA3OBATEJBHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 9 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A. AKIIMOHEPHOE 0OIIECTBO
«3narenscTBo «IIpocsemenue»

» Xumus: 8-i kiacc: 6a30BbIH YPOBEHbB: YUCOHUK; 5-¢ U3/IaHue, nepepaboTannoe, 8 kiacc/
I"a6puensa O.C., Octpoymos WN.I'., Cnaakos C.A. Aknuoneproe o0miectBo «M31areascTBo
«IIpocsemenne»

» Xumus: 9-i kiacc: 6a30BbIH YPOBCHbB: YUCOHUK; 5-¢ U3/1aHue, nepepadborannoe, 9 kiacce/
[Ma6puensu O.C., OctpoymoB N.I'., CnagkoB C.A. AxunonepHoe o6mectBo «M3narenscTBo

«IIpocsemenne»

METOANYECKHUE MATEPHUAJIBI JJI51 YUUTEJISA

1. I'abpuensu O. C., Bockob6oiinukosa H. I1., Aurykosa A. B. HactonbHast KHUTa yunTesns.
Xumus. 8 ki1.: Meroauueckoe rmocodue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., Amykosa A. B. Terpaap ans 1a00paTOPHBIX ONBITOB U MPAKTHUECKUX
pabor. 8 k. K yue6nuky O. C. 'abpuensna «Xumus. 8 knacey». M.: Ipoda, 2022.

3. lNabpuensu, O. C. Meroauueckoe nocodue k yueouuky O. C. 'abpuensaa « Xumusi». 8
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 1009.

4. Tabpuensn, O. C. Meroandeckoe mocooue k yueonuky O. C. ['abpuensna «Xumus». 9
kiacc / O. C. I'abpuensa. — M. : JIpoda, 2021. — 108.

5. Xumus : rexHonorudeckue kaptol k yueOHuky O. C. I'abpuensna « Xumus. 8 kiaace» :
Meroandeckoe mocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorndeckue kaptol kK yaueOHuky O. C. ['abpuensna « Xumusi. 9 Kiacey :
Meroandeckoe mocoodwue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTponbHbIe 1 ipoBepouHbIe padboThl Kk yueOHuky O. C. ['abpuensna



«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: lIpoda, 2022.

JaHHbIE

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru I"azera « Xumus» u caiit as yautens «5 uay Ha ypoKk XUMHK»
http://him.1september.ru Eaunas xomtekuus LIOP: TIpenmeTHas Kommekius « XUMHUSD)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC SKCTIEPUMEHTBI:
xumus. Komnekuus Poccuiickoro o0mieo0pa3oBareibHOT0 opraia

http://experiment.edu.ru AJIXMUMUK: caiit JI.}O. AnukdepoBoii

http://www alhimik.ru Beepoccuiickas oquMiuaia NKOJIbHUKOB MO XUMHH
http://chem.rusolymp.ru Oprannyeckast XUMHsL: JJIEKTPOHHBINA YICOHUK JIJISI CPETHEH [IKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JICKTPOHHBIH y4eOHHK

http://www hemi.nsu.ru OTKpbIThIi KOJUTSIK: XUMHUS

http://www.chemistry.ru JlucraniinonHas oJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHUKAITHOHHBIN

00pa30BaTeNbHbII POEKT

Moanucaro upoBoit nognmceio: MYHULIMMAIBHOE
KA3EHHOE OBLEOBPA30OBATE/IbHOE YYPEXAEHWE
"YKOBCKAA CPE[JHAA OBLLEOBPA3OBATE/IbHAA
WKONA"

DN: c=RU, st=MpkyTcKan obnacTs, street=YJl. 40 JIET
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MYHULINMAJIbHOE
KA3EHHOE

OBLLEOBPA3OBATEI Siicssmmsommrenioe verexesme o

bHOE YYPEXOEHNE
"YKOBCKAA CPEOHAA
OBLEOBPA3OBATEJ
bHASA LLUKOJIA"
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KA3EHHOE OBLLEOBPA3OBATE/IbHOE YUYPEXXAEHWE
"YKOBCKAA CPE[JHAA OBLLEOBPA3OBATE/IbHAA
WKONA"
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