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MMOSACHUTEJ/IBHASA 3AIIMCKA

[IporpaMma Mo XMMUM Ha YpPOBHE OCHOBHOIO oOHIEro 0Opa3oBaHUs COCTaBJIEHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM 0O0pa30BaTelbHON MpPOrpamMMBl
OCHOBHOTO o0miero oOpazoBanusi, npeactaBieHHbix B ®I'OC OOO, a Takke Ha OCHOBE
(denepanbpHOl pabodeil mporpaMMbl BOCIHUTAHHMS W C YYETOM KOHUEMIHMM TPETNOaBaHUs
y4ueOHOro npeamera «XuMHs» B 00pazoBaTeabHbIX opranu3anusx Poccuiickoit @enepanuu.

[Iporpamma mo XuMuM JAET TpPENCTaBIEHUE O LENAX, OOIIEeH cTpaTeruu OoO0y4yeHwus,
BOCIIUTAHUS U DPA3BUTUS OOYyYAlOIIMXCA CPEICTBAMU YYEOHOIO IpEeaMeTa, yCTAHABIMBACT
o0s13aTeNbHOE MPEAMETHOE COACpKAHKE, IPEelyCMaTPUBAET paclpeesieHue ero no Kjiaccam u
CTPYKTYpUpOBaHME IO pasziejaM W TeMaM TMporpaMMbl 10 XUMHUH, OMPEIETseT
KOJMYECTBCHHBIE M  KAUYECTBEHHBIE XApPaKTEPUCTHKU  COJIEPKaHUS, PEKOMEHIYEMYIO
MOCJIC/IOBATEILHOCTh M3YUYCHHS XMMHH C YYETOM MEXKIPEAMETHBIX M BHYTPHUITPEIMETHBIX
CBsI3€H, JIOTMKU YYEOHOT0 Mpoliecca, BO3PACTHBIX 0COOCHHOCTENH 00ydYaromIuxcsi, onpeaeseT
BO3MOXXHOCTU TpeaMeTa JJis peaju3aluu TpeOOBaHUU K pe3ysibTaTaM OCBOEHHUS OCHOBHOMU
o0pa3oBaTeNbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs, a TaKKe
TpeObOBaHUN K pe3yiabTaraM OOyuYeHUs] XUMHUU Ha YpOBHE I€JIe H3y4eHHs MpeaMeTa U
OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIbHON JESTEIBHOCTH OOY4YaloIIerocss Mo OCBOCHHIO
y4eOHOTO COIepIKaHMUSI.

3HaHMEe XUMUU CIIY)KUT OCHOBOW Ui (DOPMHPOBAHUS MUPOBO33PEHHUS 00ydarolierocs,
€ro MpeACTaBlIeHUN 0 MaTepUaTbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UIPAIOT (GOpMHUpYEMbIe
XUMHEH TMpeACTaBleHUsT O B3aUMOINPEBPALIECHUSAX SHEPrUM M 00 HSBOJIOLUMU BEIIECTB B
npuposie, O MyTAX peuieHUs T00aJbHBIX MPOOJIeM YCTOWYMBOTO PAa3BUTHS YEIOBEUYECTBA —
CBIDBEBOM, DHEPreTHYECKOM, TMHINEBOM M SKOJIOTMYecKod 0e30MacHOCTH, mpobdiieM
3/IpaBOOXPaHEHUSI.

N3yyenune xumuu:

-CIIOCOOCTBYET peah3ali BO3MOXKHOCTEH il caMOpa3BUTUS U (POPMHUPOBAHUS
KYJbTYPBI TUUYHOCTH, €€ 0011el 1 PYyHKIIMOHATLHON TPaMOTHOCTH;

-BHOCUT BKJaJ B (OpPMHUpPOBAHUE MBIIIJICHUS M TBOPYECKUX CIIOCOOHOCTEMH
00y4aronnxcsi, HaBBIKOB WX CAMOCTOSITEIbHON yueOHOU NIeATeIbHOCTH, IKCIIEPUMEHTATBHBIX
U UCCIIEIOBATEIIbCKUX YMEHUH, HEOOXOIUMBIX KaKk B IOBCEIHEBHOW KH3HU, TaK U B
npodeccruoHaIbHON AesITeIbHOCTH;

-3HAKOMUT CO CHEIU(UKONH HAYYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI IIEIOCTHOTO
B3IJIsila HA EOUHCTBO TPHUPOABI W YEJIOBEKa, SBJSETCS OTBETCTBEHHBIM JTAllOM B
(hopMUPOBaHUH €CTECTBEHHO--HAYYHOW rPaMOTHOCTH 00YYaIONINXCS;

-crioco0cTByeT (HOPMHPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--HAYyYHBIM
3HaHUSM, K TPUPOJE, K YeIOBEKY, BHOCHUT CBOHM BKJAJ B SKOJOTHYECKOe OOpa3oBaHUE
00ydJaronuxcsi.

JlanHble HampaBieHUS B OOYYEHHH XMMHH OOECIICUMBAIOTCS CIIEIM(PUKON Colep KaHUs
y4eOHOT0 TpeaMeTa, KOTOPBIH SBISETCS NEAarorndeckd aJanTHPOBAHHBIM OTPaKEHUEM
0a30BOI HAYKW XUMHH HA ONPEICIEHHOM dTare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEro o0pa3oBaHMsI OPUEHTUPOBAH HAa OCBOCHHE
00y4aromMHUCs CUCTEMbI MIEPBOHAYAILHBIX MOHSATUN XHUMHH, OCHOB HEOPTaHUYECKON XUMUU
Y HEKOTOPBIX OT/IEIHHBIX 3HAYNMBIX TIOHATUNA OPTaHUYECKOU XUMUHU.

CTpyKTypa coliep>KaHus MPOTPaMMBbI 110 XUMHUH C(POPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ mzydenuro. ColepikaHue CKIQJBIBACTCS M3 CUCTEMBI TIOHATHA O XMMHYECKOM
JJIEMEHTE M BEUIECTBE W CHCTEMBI MOHATHH O XUMHUYecKOW peakiuu. O0e 3TH CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl MO MPUHIUIY IOCIEIOBATEIILHOIO PA3BUTUS 3HAHUW HAa OCHOBE
TEOPETUUYECKUX MPEACTABICHUNA PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /I. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHHUH aTOMa U XUMUYECKOU CBSI3U;

— IPEICTABICHUI 00 3JEKTPOJUTUUECKON TUCCOLMALIUY BEILIECTB B PaCTBOpax.

TeopeTnueckre 3HAHMSI PAcCMATPUBAIOTCS HAa OCHOBE SMIMPUYECKH MOJIYYEHHBIX H
OCMBICJIEHHBIX (DaKTOB, pPa3BUBAIOTCS IOCJIEIOBATEIIBHO OT OJHOTO YPOBHA K JApyromy,
BBINOJNIHAA (DYHKIHMU OOBSCHEHUS U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U TIOJyUYEHHUS U3yYaeMbIX BEIIECTB.

OcBoeHne nporpamMmbl MO XHMHUU CHOCOOCTBYET (DOPMHPOBAHHUIO MPENCTABIEHUS O
XUMUYECKON COCTaBIJISIIOLIEH HAYYHOM KAPTHHBI MHpa B JIOTMKE €€ CHCTEMHOW NPUPOJBI,
LEHHOCTHOT'O OTHONIEHHWs K Hay4HOMY 3HAHMIO M METOoJaM IMO3HaHMs B Hayke. M3yudeHue
XUMHUH TPOUCXOAUT C IPUBJICUEHUEM 3HAHUU U3 paHee M3YUYEHHBIX YUYEOHBIX INPEAMETOB:
«Oxkpyxaromuid Mup», «buonorus. 5—7 knacced» U «Pu3uka. 7 Kiacey.

[Ipn m3ydeHHH XMMHHM TIPOUCXOIUT (POPMHUpPOBAHME 3HAHUN OCHOB XMMHYECKOW HAYKH
KaK 00JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUUECKON JEATEIbHOCTH YeJIOBEeKa U Kak
OJTHOTO M3 KOMIIOHEHTOB MHPOBOM KyJBTYphl. 3ajaya Y4eOHOro IMpeaMeTa COCTOUT B
(hOpMUPOBaHUHU CUCTEMbl XUMUYECKUX 3HAHUUA — BaKHEHIIMX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETUYECKUX TMOJIOKEHUH, JOCTYMHBIX 0000IIEHUI MUPOBO33PEHYECKOTO XapaKkTepa, s3blKa
HayKH, B MPUOOUIEHUH K HAYYHBIM METO/IaM MMO3HAHMS NPU U3yUYEHUH BEIIECTB U XUMUYECKUX
peakiuii, B (OpMHpPOBAaHMM M Pa3BUTUHM IO3HABATEIbHBIX YMEHHH M UX NPUMEHEHHH B
yueOHO-1103HaBaTEJIbHOM U y4eOHO-HCCIeI0BAaTEIbCKOM JeSITEIbHOCTH, OCBOCHUM IpaBUII
0e30nacHOro oOpaleH!sl ¢ BEECTBAMU B IOBCEITHEBHON KHU3HHU.

IIpu m3ydyeHun XUMHM Ha YpOBHE OCHOBHOI'O OOLIEro oOpa3oBaHMs Ba)KHOE 3HAUYEHUE
npruoOpesu Takue LelH, Kak:

— (hopMHpOBaHUE MHTEIIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOIM K caM000pa30BaHUIo,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPHHSATUIO pEIIeHUH, CHOCOOHOM aJanTHpoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HaIpaBJIEHHOCTh OOYyYEHHs Ha CHUCTEMaTHYecKoe MpHoOLeHrne oOydaroumxes K
CaMOCTOSITEIbHOW ~ ITO3HABATEIBHOM  JEATEIBHOCTH, HAyYHbIM  METOAAM  IIO3HAHUf,
(GOopMUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMMUU;

— obecreyeHrne YCJIOBUM, CIIOCOOCTBYIOUIMX MNPUOOPETEHUIO OOYYaroIMMUCS OIBITa
pa3zHo00pa3HON NeATENbHOCTH, MMO3HAHUS U CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIMH ), UMEIOIINX YHUBEPCAIbHOE 3HaYCHUE JJISl PA3JIMUYHbIX BUOB JESITEIbHOCTH;

— (opmupoBanue obmeil QyHKIIMOHAIBPHON M €CTECTBEHHO-HAyYHOW I'PaMOTHOCTH, B
TOM YHCJI€ YMEHHUI OOBACHATH U OLICHUBATH SIBJICHUS OKPY’KAIOIIET0 MHUpA, UCIIONb3Ys 3HAHUS
U OIBIT, MOJYYEHHbIE MPU HU3YyUYECHUH XUMHHM, MPUMEHSITh UX MpPHU pPEUIeHHH NpodieM B
MOBCEAHEBHOM )KHM3HU U TPYAOBOM AEATEILHOCTH,

— (dopMupoBaHue y oOOyYarOIIMXCS TYMaHHUCTHUYECKHMX OTHOLICHWM, TOHUMAaHUs
HEHHOCTH XMMUYECKUX 3HAHUHN JUIS BBIPAOOTKH 3KOJIOTMUYECKH L[EIeCO00pa3HOTO MOBEICHUS B
OBITY M TPYIOBOU AEATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 3/0POBBS M OKPY’KAIOLICH
MIPUPOTHOM CPENBL;

— pa3BUTHE MOTHBAallMd K OOYYEHHIO, CIIOCOOHOCTEHl K CaMOKOHTPOJIO U
CaMOBOCIIUTAHHWIO HA OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LEHHOCTEW, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOQUIIS U HANPABICHHOCTH AalbHEHIIEro 00yYeHHs.



OO1ee YrciIo 4acoB, OTBEACHHBIX JUTSI U3YYCHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpaszoBanwusi, coctabisier 170 gaco: B 8 kimacce — 102 gacon (3 gaca B Hezeno), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIO).



COJAEP/KAHUE OBYYEHUASA

8 KUIACC

IlepBoHaYabHBbIE XUMHYECKHE TOHSITHSA

[Ipenmer xumuu. Ponb XMMUM B KU3HM 4Ye€JIOBEKA. XHMHUA B CUCTEME HaykK. Temna u
BemecTBa. DU3MUECKUE CBOICTBA BEHIECTB. ArperatHoe cocTosiHue BemiecTB. llonstue o
MeToJax Mmo3HaHusi B XxuMmuu. Yucteie BeniectBa u cMecu. CriocoObl pa3iesieHus CMece.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE d3JIeMEHThl. CHMBOJIBI XUMHUYECKHX JJIEMEHTOB.
[IpocThle U citox)HbIE BeNeCTBAa. ATOMHO-MOJIEKYJIIPHOE YUYCHHE.

Xumuueckass ¢opmysa. BaneHTHOCTP aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOAHCTBA cocTaBa BemecTB. OTHoOcUTenbHass aroMHas wmacca. (OTHOCHTENbHAA
MOJIEKYJIIpHas Macca. MaccoBas 10151 XUMHYECKOTO 3JIEMEHTA B COEUHECHUMU.

KomnuectBo BemiectBa. Monbs. MonsipHass Macca. B3auMOCBSA3b KOJMYECTBA, MAcChl U
YHUClia CTPYKTYPHBIX €MHUIL BelecTBa. Pacuérel mo GpopmMynamMm XUMHUECKUX COCTUHEHUM.

Ou3NYeCKUe U XMUMHUYECKUE SIBJICHHS. XHUMHUYECKas peakuuss U e€ MpU3HAKU. 3aKOH
COXpaHEHUsI MacChl BEIIECTB. XHUMHUYecKue ypaBHeHUsa. Kiaccudukamumss XUMUYECKUX
peakiuii (CoOeTMHEHMs, Pa3IOKEHHUS, 3aMEIIeHUs, OOMEHA).

Xumuueckuit Ikcnepumenm:

-3HaKOMCTBO C XMMHYECKOH MOCYI0H, MpaBuiaamMu paboThl B J1ab0paTopuu U MpuéMaMu
oOpareHus ¢ 1abopaTOpHBIM 000PY/IOBaHHEM, M3YYCHHE M OMHCaHUE (U3UYECKUX CBONCTB
00pa3lloB HEOPraHMYECKUX BEIIECTB, HabOMo/IeHHe (U3MYECKUX (IUIABJIICHHE BOCKA, TasHHE
JbJIa, paCTHPAHKE caxapa B CTYIKE, KATIEHUE W KOHJEHCAIIUS BOJbI) U XUMUUYECKHUX (TOpeHue
CBEYM, NPOKAJIMBAHHWE MEIHOW NPOBOJIOKH, B3aUMOJEWUCTBHE MeJla C KHUCJIOTOM) SIBJICHUIA,
HaOJI0/IEHUE U ONMCaHUe MPU3HAKOB MPOTEKAaHUSI XUMUYECKUX peaKluii (pa3fokeHue caxapa,
B3aMMO/ICIICTBUE CEPHON KHUCIOTHI C XJIOPUJIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWH, B3aMMOJICHCTBHE >kele3a ¢ pactBopoMm comu Mmeau (), m3yuenume crocoOGoB
pasnenieHns cMeceil: C IMOMOIIbI0 MarHuTa, (puiIbTpoBaHHE, BbIIApUBAHHUE, AUCTUIUISIIMS,
xpomaTtorpadusi, MpPOBEICHHE OYUCTKM TOBAPEHHON COJM, HAOMIOJICHHE U ONHMCAHHE
pEe3yJabTaTOB IPOBEACHUS ONbITA, WIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHue
MoJieie MOJIeKy (IIapOCTePKHEBBIX).

Baxueilmme npeacTaBuTe/ i HECOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — 37€MEHT M MPOCTOE BEUIECTBO.
Haxoxnenne kucimoposa B mpupoje, (PU3NYECKHE M XUMHYECKHE CBOWCTBA (peakiuu
ropenusi). Oxcuabl. Ilpumenenue kuciopona. CrnocoObl MONMy4YeHUs KHUCIOpOJa B
1abopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoa B npupoze. O30H — autoTponHas
MoaudUKaIuUs KUCIOPOIa.

TemnoBoit >PdekT XUMHUECKOW peakiuu, TEePMOXHMMHUYECKHE YpaBHEHHS, JK30- H
SHIOTEpPMHUUYECKUE peakuuu. TOIIMBO: yroib M METaH. 3arpsi3HEHUE BO3/yXa, YCHUIICHUE
MapHUKOBOTO 3 deKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonmopon — asnemeHT M mpocroe BemiecTtBo. HaxoxzaeHue Boaopoaa B IPUPOE,
bu3nUecKne U XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOObI MoTyueHusi. KuciaoTsl u comm.

Momnsipabiii 006EM Ta30B. Pacu€Thl M0 XUMHUYECKUM ypaBHEHUSM.

Odusnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HacwieHHblE 1
HEHACBHIIIEHHbIE PAacTBOpPHI. PacTBOpUMOCTH BeliecTB B BojJe. MaccoBasi J0Jid BelllecTBa B
pacTBOope. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHMsA. Poiib pacTBOpOB B NMPHUPOAE U B JKU3HU
yesnoBeka. KpyroBopoT BOJibl B MpHUpOJiE. 3arpsi3HEHUE MPUPOAHBIX BoA. OXpaHa U OUMCTKA
MPUPOJIHBIX BO/I.



Knaccudukarus Heoprannueckux coeauHeHui. Oxcuabl. Knaccudukainus OKCHAOB:
coneoOpa3ytoniue  (OCHOBHbBIE, KHCIOTHbIE, aM@oOTepHble) M  HecoJeoOpasyrolne.
Homenknarypa oxcupoB. ®Pusndyeckne M XHMHYECKHME CBOWCTBAa OKCHIOB. [lomydeHue
OKCH/JIOB.

OcHoBanus. Knaccudukainus ocHOBaHUN: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSI.
Homenkiarypa ocHoBanui. @U3HMYECKHUE M XMMHYECKHE CBOMCTBAa OCHOBaHWU. [lomyueHwue
OCHOBaHUM.

Kucnorer. Knaccudukamus xucior. Homenknarypa kucinor. usnyeckne 1 XUMHUUECKUE
cBoiicTBa KUCIOT. P aktuBHOCTH MeTamuioB H. H. bekeroBa. [lonydenune kucnor.

Comu. HomeHnknarypa coiieil. @u3M4ecKre 1 XMMHYECKHE CBOKCTBA cojied. [lomyuenne
COJIEH.

['eneTnueckas CBSI3b MEXKIY KJIACCAMU HEOPTAaHUYECKUX COCTUHECHUMN.

Xumuueckuii IKcnepumenm:

-KaYeCTBEHHOE ONPEACIICHUE COAECPKAHMS KHCIOpPOJa B BO3JAyXe, IOJy4YCHHE,
cobupaHue, pacro3HaBaHUE M U3YyUYECHHUE CBOWMCTB KUCIOpPOJA, HAOIIOJCHUE B3aUMOACHCTBUS
BEIIECTB C KHCJIOPOJOM M YCIOBHS BO3HMKHOBEHMsI M TMpEKpalleHUs TopeHus (moxkapa),
O3HAKOMJICHHE C O0Opa3llaMu OKCHUJIOB W OIHMCaHWE HUX CBOWCTB, MOJyYECHHE, COOMpaHUE,
pacro3HaBaHUME M HM3yuU€HUE CBOICTB BOAOpoAa (rOpeHHE), B3aUMOJIEHCTBHE BOAOPOJA C
okcuaoM menu (I1) (Bo3aMOXHO HMCHONIB30BaHHE BHUAEOMATEpHANIOB), HaOMIOJEHUE 00pa3loB
BEILECTB KOJMYECTBOM | MOJb, HCCIEIOBaHHE OCOOCHHOCTEH pAacTBOPEHUS BEUIECTB C
pPa3IMYHON PaCTBOPUMOCTBIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM MAaCCOBOW JOJIEN
PacTBOPEHHOTO BEIECTBA, B3aMMOJCHCTBHME BOJbl C METAUIaMH (HAaTPUEM U KaJbLUEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHUAECOMATEPHUATIOB), HCCIEI0BaHHWE OOPA3I[0B HEOPraHUYECKUX
BELIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJEHHE M3MEHEHHS] OKPAaCKH HMHIMKATOPOB B PacTBOpax
KUACJIOT W IIejoyel, u3ydeHue B3aumopencTBusi okcunpa menu (ll1) ¢ pactBopom cepHoi
KHUCJIOTBl, KHCJOT C METajulaMH, peakUui HeUTpaln3aluu, IOJIYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO MeTajyla JpYrMM W3 pPacTBOpa COJM, PEIICHUE
JKCIIEPUMEHTANIBHBIX 33/1a4 M0 TeMe «BakHelIne KJ1acchl HEOPraHUYECKUX COCTUHEHUID.

Iepuoanyecknit 3axkoH u Ilepuoauyeckasi cucrema xumMmu4eckux iemeHTos JI. U.
MenpaeneeBa. Crtpoenue aTOMOB. XumMudeckas CBSI3b. OxncauTebHO-
BOCCTAHOBHTE/IbHbIC PEAKIUH

[lepBbie MOMBITKH KIaCCU(PUKALUU XUMUYECKUX dieMeHToB. [loHstne o rpymnmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBbIE U IIEJTOYHO3EMENIbHBIE METaJUIbl, TaJOT€Hbl, WHEPTHHIE
ras3pl). DJIEMEHTBI, KOTOpbIE 00pa3yoT aM(OTEpHBIE OKCUIBI U THIPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuommueckass cucrema XuUMUYECKuX 3iemeHToB [J[. .
MenpeneeBa. KopoTkonepuoanas u umMHHOTNepuoaHas ¢Gopmbl Ilepuoaudeckoil cuCTeMbl
xumuyeckux snemeHtoB J[. U. MenpaeneeBa. Ilepuoaslt u rpynnbl. DU3NMYECKUd CMBICH
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIBI DIEMEHTA.

Crpoenue aromoB. CocraB aroMmHbIx sifep. HM3otombl. DnekTpoHbl. CTpoeHHe
NEKTPOHHBIX O000JI04eK aToMOB MepBbIX 20 XUMHUYECKHX »dieMeHTOB [lepuomuueckoit
cucremsl J[. 1. MenzaeneeBa. XapakTepucTUKa XUMUYECKOTO JIEMEHTA MO €r0 MOJIOKEHUIO B
Ilepnomnueckoint cucreme /1. 1. Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paJryca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX
Y HEMETAJJTMYECKUX CBOMCTB MO PYIIaM U IepUoam.

3nauenue Ilepuonnueckoro 3akona u Ileproanueckoil CHCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. 1. M. Mennenees — y4€HbIl U IpaklaHUH.



Xumnueckas  cBsi3b.  KoBaneHTHas  (mosispHass M HENOJSIpHAsg)  CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 31€MEHTOB. VIOHHAs CBS3b.

Crenenp okucneHusi. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Ipouecchbl
OKHCJIEHHS U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuil IKcnepumenm:

-U3yueHue oOpa3loB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJECHCTBUE T'MIPOKCHIA
LIMHKA C pacTBOpaMHU KUCJIOT U IleJIouel, MPOBEAECHUE OIBITOB, WUTIOCTPUPYIOIUX TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM (TOpEHHE, peaKLUU Pa3IoKEHUs, COETUHEHUS).

Meostcnpeomemnoie ceaszu

Peanu3anus MeXnpeIMETHBIX CBSI3€Hd IPU U3YYECHUU XMMHH B § KJIACCE OCYIIECTBISAECTCS
yepe3 MHCMOJIb30BaHUE KaK OOUIMX €CTECTBEHHO--HAYYHbIX TOHATUHA, TaK W TOHSATH,
SBJISIFOIIMXCS CUCTEMHBIMHU JUTSl OTJEJIbHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO01ire ecTecTBEHHO--HAayuYHble MOHATHS: HAay4HbI (akT, rumoresa, TEOpHUs, 3aKOH,
aHalM3, CHUHTE3, Kilaccu(uKalus, TEepUOJUYHOCTb,  HAONIOJIEHUE,  SKCIEPHUMEHT,
MOJIETUPOBAHUE, U3MEPEHUE, MO/IENb, SIBJICHHE.

®duzuka: marepus, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaZMOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsiji, BEIIEeCTBO, Tello, 00bEM, arperatHoe
COCTOSIHUE BEIIeCTBa, a3, (pu3MuecKkre BETWYUHBI, CIUHUIBI U3MEPEHUsl, KOCMOC, IJIAHETHI,
3837161, ComHILE.

buonorus: dotocunTes, apixanue, ouocdepa.

I'eorpadusa: armochepa, rtuapocdepa, MHUHEpaIbl, TOPHBICE TOPOABI, TOJIC3HBIC
UCKOMIaeMble, TOIIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHYeECKas peaKkuusi

[lepuomuueckuit 3akoH. llepuomnyeckas cucremMa Xxumuueckux syemMeHToB J[. U.
MenpeneeBa. CtpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHMHM CBOMCTB XHUMHUUYECKUX
3JIEMEHTOB TEPBBIX TPEX NEPUOIOB, Kalvs, KIbIUA U WX COCIMHEHUU B COOTBETCTBHUM C
MOJIOKEHUEM 2JIEMEHTOB B Ilepronueckoil cuctemMe u CTpOEHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUIBI KPUCTAUIMYECKUX PEUIETOK,
3aBUCUMOCTb CBOMCTB BEILIECTBA OT THUMAa KPUCTAJUIMYECKOM PEHIETKH M BUJA XUMHUYECKOU
CBSI3H.

Kiaccudukamus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XHMMHYECKHE CBOMCTBA
BENIECTB, OTHOCSIIUXCS K Pa3IUYHbIM KJacCaM HEOPraHWYECKUX COCIUHEHUN, TeHEeTHYecKas
CBSI3b HEOPTAaHUYECKUX BEIIIECTB.

Kiaccudukamus XUMHYIECKUX peaKIuil Mo pa3IMIHBIM IIPU3HaKaM (110 YHCITy U COCTaBY
YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY J((eKTy, M0 H3MEHEHHUIO CTEeNeHEH
OKHCJICHUS XUMHUYECKHUX JJIEMEHTOB, 10 OOPAaTHMOCTH, IO YYaCTHIO Karaln3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIINU, TEPMOXUMHUYECKHNE YPABHEHHS.

[Tonsitue o ckopoct xuMudecko peakiuu. [lonstre 00 0OpaTUMBIX U HEOOPATUMBIX
XAMUYECKUX peakuusx. [IoHATHE O TOMOreHHBIX M TeTEpPOTreHHBIX peakuusx. [londarue o
katanuse. [loHsaTHE O XUMHUYECKOM paBHOBeCUMU. @DaKTOpbI, BIUAKOLIME HA CKOPOCTh
XUMHYECKON PEAKLUH U TOJIOKEHUE XUMUUECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE PEAKI[UU, AJICKTPOHHBIA OanaHC OKUCIUTEIBHO-
BOCCTAHOBUTENbHOU peakiuu. CocTaBiIeHUE YPaBHEHUN OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIL30BAHUEM METO/a SJICKTPOHHOTO OaaHca.



Teopus 3MEKTPOTUTUUECKON AUCCOUMALMU. DIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHoHBI,
aHUOHBI. MeXaHM3M JUCCOLMAIMU BEIIECTB C PA3IMYHBIMU BHJIAMH XUMHUYECKOW CBS3H.
Crenens auccouuanuu. CUIbHBIC U CIa0bIe AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMena. YclioBHsI MpOTEKaHUSI Peakluii HOHHOTO 0OMEHa, MOJHBIE U
COKpaILEHHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KUCIIOT, OCHOBAaHUW MU COJIE B CBETE
MIPEICTAaBIECHUN 00 3JEKTPOJUTHYECKOW aucconuanuu. KauecTBEHHbIE peaklMM Ha HOHBI.
[TonsiTE O TUAPOTU3E CONEM.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMHU KPUCTAIIMYECKUX PEIIETOK HEOPraHMYEeCKHX BEIIECTB —
METAJJIOB M HEeMeTauioB (rpaduTa U ajiMasza), CIOXKHBIX BEHIECTB (XJOpUIa HATpHs),
HCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMYECKOM pEeakluu OT BO3JACHCTBUS Ppa3IUYHBIX
(bakTopoB, UCCIIEeI0BaHUE JIEKTPOIPOBOJAHOCTH PACTBOPOB BEIIECTB, MPOIEcca JUCCOLUALUN
KHUCIIOT, WIeJIoued U cosie (BO3MOMKHO HCIOJIb30BAaHUE BHUAECO MATEpUalOB), MPOBEACHUE
OTBITOB, WIIIOCTPUPYIOUIUX MPU3HAKU MPOTEKaHUs peakluid MOHHOro oOMeHa (oOpa3zoBaHue
ocajJika, BbIJ€JIEHHE ra3a, oOpa3oBaHHWE BObl), OINbBITOB, WLIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENbHBIX peakiuil (rOpeHHe, peakiuu pa3ioKeHUs, COeAUHEHHUS),
pacro3HaBaHUE HEOPraHMYECKHX BEIIECTB C TMOMOIIbI0 KAYeCTBEHHBIX peakluil Ha HOHBI,
pelIeHHEe SKCIIEPUMEHTAIbHBIX 3a7ay.

Hemertanibl ¥ UX coeiuHEeHUA

O6mias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIE
cTenieHH okuciieHus. CTpoeHHe W (PU3NYECKUE CBOMCTBA MPOCTHIX BEUIECTB — TaJIOTE€HOB.
XUMUYECKHEe CBOMCTBAa Ha IpHUMepe Xjopa (B3aUMOJEHCTBHME C MeTajulaMH, HeMeTallJlaMH,
menodyamu). XnopoBojopona. ConsiHas KHUCIOTa, XUMHYECKHE CBOMCTBA, MOIy4YeHHE,
npumeHeHue. JleficTBue xyiopa M XJIOpPOBOAOPOJAa Ha OpraHM3M uejoBeKa. BaxHeinmme
XJIOPUBI U UX HAXOXKJEHUE B IPUPOJE.

Obmas xapaktepuctuka 31meMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHne u (puU3MUecKre CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJia ¥ Cephl. AJTOTPONHbIE MOAUMDUKAIIUU KUCIOPOJIa U cepbl. XMMHYECKHE CBOWCTBA
cepbl. CepoBOZOpOJ, CTpoeHHe, (U3MUecKre U XUMHUYecKhe cBoucTBa. OKCHIBI CEphl Kak
NPEJICTAaBUTEIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKUE U XUMUYECKUE CBOMCTBA
(obmue kak mpeacTaBUTENS Kiacca KHUCIOT U crenuduyeckue). XUMUYECKUE PEeaKIHH,
JeKalue B OCHOBE MPOMBIIUIEHHOTO CHoco0a TMOMydYeHHUsi CEepHOM KHUCIOTHL. llpuMenenue
cepHoit kucioTel. ColM CEpHOM KHUCIOTHI, KauyeCTBEHHAs peakius Ha Cylb(dar-noH.
HaxoxnaeHnue cepbl U €€ COCIMHEHUM B MpUpoAEc. XUMHUUYECKOE 3arpsi3HEHHUE OKPYKAIOIIEH
CpeIlbl COSMHEHHUSIMU CEPBI (KUCIOTHBIEC T0K/IH, 3arPS3HEHNE BO3/IyXa M BOJIOEMOB), CIIOCOOBI
€ro MnpeAoTBPAILCHHUS.

Obmass xapakrtepuctuka 37eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHbIE CTEMEHU OKHCIeHUs. A30T, paclnpocTpaHeHHE B Mpupojae, (usmdeckue u
XUMH4Yeckre cBoiictBa. KpyroBopor aszora B mpuponme. AmMmHak, ero ¢Gusnyeckue u
XUMHYECKHE CBONCTBA, MoiydeHHWe W mnpuMeHeHue. Conu aMMOHUS, UX (PU3UYECKUE H
XUMUYECKHE CBOWCTBA, NMpuMeHeHue. KauecTBeHHas peakuusi Ha MOHBI aMMOHUsS. A30THas
KHCIIOTa, € TMoJlydeHHue, (pu3uveckrue M XMMUYECKHUe CBONCTBA (OOIIME Kak IMPEJICTaBUTEIs
KJlacca KHUCIIOT H crnenuduieckue). Vcmonp30BaHne HUTPATOB M COJIEH aMMOHHMSI B KaueCTBe
MUHEpAITbHBIX YIOOpeHnH. XHUMHUYECKOE 3arpsi3HEHHE OKpPY)KaIoIeH cpelbl COCIMHEHUSMU
a30Ta (KUCJIOTHBIC IO/, 3arpsi3HEHUE BO3/yXa, MOUBHI U BOJ0EMOB). Docdop, amutoTporHbie
momudukanmuu ¢pocdopa, dusznyueckue u xummueckue cBorctBa. Okcun docdopa (V) u



docopHass kuciaora, (U3NYECKHE M XUMHUYECKUE CBOMCTBa, MosiyueHue. lcronb3zoBaHue
(docdaToB B KaueCTBE MUHEPATIBHBIX yI00pEHUH.

Oobmas xapakrtepuctuka 31eMeHTOB |V A-rpynmbl. OcoO€HHOCTH CTPOEHHSI aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIIECHUA. YTJIEpOoa, aNIOTPONHbIe MOAU(DUKAIIMY, PACIPOCTPAHEHNE
B Ipupone, puanmyeckue U XHUMHUYECKHEe cBoiicTBa. AncopbOuus. Kpyrosopor yriepona B
npupoae. Okcuapl yriepoaa, ux (pU3MYEecKe U XUMUYECKHE CBOMCTBA, JEHCTBUE HA KUBBIC
OpraHMU3MBl, MOJIYYEHHE U MPUMEHEHHUE. DKOJIOTMYecKue MpoOIeMbl, CBSI3aHHBIE C OKCUAOM
yraepoza (1V), runoresa rio0anbHOro MOTEIIEHUS KJIMMaTa, HapHUKOBBINA 3(pPexT. YronbHas
KHCIIOTa U €€ COoNM, UX (PU3NYECKHME U XMMUYECKUE CBOWCTBA, MOJIYYEHUE U NPUMEHEHHE.
KauecTBeHHas peakuus Ha kapOoHAT-MOHBI. Vcnoiab3oBaHuEe KapOOHATOB B OBITY, MEIUIIMHE,
MPOMBIIIIJIEHHOCTH U CEJIBCKOM XO34HCTBE.

[lepBoHauaabHbIe MOHATUS 00 OpPraHMYECKUX BEIIECTBaX KaK O COEAMHEHMSIX yTiepoia
(MeraH, 9TaH, ASTWIEH, AaUETWIECH, A3TaHOJ, TJULEPUH, YKCycHas kuciorta). [Ipupoansie
WUCTOYHUKH YTJIEBOJOPOAOB (Yrojb, MPUPOAHBIN ra3, He(Th), MPOIYKTHl UX NEepepadbOTKU
(6eH3uH), WX poOJb B OBITY W MPOMBINIICHHOCTH. [loHSATHE O OMOJOTMYECKH BaXKHBIX
BEILIECTBAX: >KHUpax, OesKkaX, yrieBoJax — M UX POJU B KM3HU ueJoBeKa. MarepuanbHOe
€IMHCTBO OPTraHUYECKUX U HEOPTraHMYECKUX COCTUHEHUN.

Kpemuuii, ero Qusmueckue M XUMHYECKHE CBOWCTBA, IOJyYE€HHWE M TPUMEHEHUE.
Coenunenust kpemHust B mpupoae. OOmmue mnpenctaBieHuss o0 oxcuae kpemuus (I1V) u
KpeMHueBOM kucioTe. CHIMKAThl, HMX HCIOJIb30BaHHE B OBITY, B IMPOMBIIUIEHHOCTH.
Baxkuneiiimme crpouTenbHble MaTepHalbl: KepaMHKa, CTEKJIO, LEMEHT, OETOH, Keiae300eTOH.
ITpo6aembl 6e3011aCHOr0 NCIOJIB30BAaHUS CTPOUTENIBHBIX MaTepHalIOB B IIOBCEAHEBHOMN KU3HH.

Xumuueckuu IKcnepumenm:

-U3ydeHue o00pa3lloB HEOPraHWYECKUX BELIECTB, CBOWCTB COJITHOM  KHUCIIOTBHI,
NPOBEACHNE KAueCTBEHHBIX pPEAKUMH Ha XJIOPUI-UOHBI U HaOJIOJEHHE NPU3HAKOB MX
NPOTEKaHMsI, OIBITHI, OTpa)Kkarouie (U3NYECKHEe U XUMHUYECKUE CBOMCTBA IaJOT€HOB M MX
COEJMHEHUN (BO3MOYKHO HCIOJIb30BAaHME BUAECOMATEPHANIOB), O3HAKOMIJIEHHE C OOpa3laMu
XJIOpUAOB (TAJIOT€HUOB), O3HAKOMIIEHHE ¢ 00pa3liaMy cepbl U €€ COCTUHEHUSAMHU (BO3MOXKHO
UCIOJb30BaHUE BHUAEOMATEpUANIOB), HAOMIOAEHUE TIpolecca OOYTIMBaHMUS caxapa I0J
JEUCTBUEM KOHLEHTPUPOBAHHOW CEPHOM KHUCJIOTBHI, MH3YYEHHE XUMHUYECKHUX CBOMCTB
pa30aBIeHHON CEpHOM KHUCJIOTHI, NMPOBEIEHHE KAaYeCTBEHHOH peakuuu Ha cynb(aT-HoH U
HaOJI0ZIeHne MpHU3HaKa e€ MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYECKUMHU CBOMCTBAMHU a30Ta,
dochopa u uX coeauHeHUH (BO3MOXKHO HCIOJIB30BAaHME BHJEOMATEpUANOB), oOpa3laMu
a30THBIX U (ochOpHBIX ynoOpeHMid, MmojyyeHue, coOupaHue, paclo3HaBaHHE U H3y4EHUE
CBOMCTB aMMHaKa, IPOBeJIeHNE KaueCTBEHHBIX PEaKIMi HAa MOH aMMOHHUS U (ocdaT-uoH U
U3y4YEeHUE TMPU3HAKOB HX MPOTEKAHUS, B3aUMOACUCTBHE KOHUEHTPUPOBAHHOW a30THOM
KHCIIOTBI C MEJbI0 (BO3MOYKHO HCIOJB30BAHUE BUACOMATEPHANIOB), H3yYEHHUE MOJENIEH
KPUCTAJUIMYECKUX PEHETOK anMasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C IPOLECCOM
azicopOIMK PacTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOrasa,
noJjiyueHue, coOupanue, pacro3HaBaHUE U M3YUYEHHE CBOMCTB YIJIEKHCIOrO ras3a, MpoBeJCHHUE
KayeCTBEHHbIX peakiuii Ha KapOoOHAaT M CWJIMKAT-UOHBI W H3Y4YCHHE TMPU3HAKOB UX
IIPOTEKAHMSI, O3HAKOMJIEHHME C MPOAYKIUEH CHIMKATHOM NPOMBILUIEHHOCTH, pEIICHNUE
SKCIIEPUMEHTANIBHBIX 3a/1au 10 TeMe «Ba)kHeilre HeMeTaluIbl U UX COEIMHEHUS».

Mertaniibl ¥ UX COeIHHEHHUS

OOmast XapakTepuUCTHKAa XMMHUYECKHX DJJIEMEHTOB — METAUIOB HAa OCHOBAaHUHM HX
nonoxkenusa B Ilepumoamueckorn cucreme xumuueckux snemeHToB [[. WM. MenneneeBa u



ctpoeHuss artomoB. CrpoeHue MeTtamoB. Meraminyeckas CBS3b M MeETaUIMyYecKas
KpUCTAJTUYECKas PEeIIETKA. DIEKTPOXUMHUUECKUHN psAJl HAPSDKEHUN MeTalioB. Gusnveckue u
XUMHYECKHE CBoOiicTBa MeTaioB. OOmue crnocoObl mnoiydyeHuss MeramioB. [lonstue o
KOPpO3UU METAJIJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT KOoppo3uu. CruiaBbl (CTajib, YyTyH,
THOPATFOMUHMM, OPOH3a) U UX PUMEHEHUE B OBITY U MMPOMBIILIEHHOCTH.

[I{eouHble METAJUIBL: MOJOKEHHE B llepnonnueckoil cucreMe XMMUYECKUX JJIEMEHTOB
JI. 1. MenneneeBa, CTpOCHHE HX aTOMOB, HaxOXAcHUE B Ipupone. Duszndeckue u
XUMUYECKHE CBOMCTBa (Ha mpumepe Harpus U Kanusi). OKCUABI U THAPOKCUABI HATPUS U
kanus. [[pumeHenne menouHbIX METAIOB U UX COCTUHEHUM.

[IlenoyHO3EMENBHBIE METAJUIBI MAarHuid W KalblUW: TonokeHue B llepmoamueckoi
cucreme xumuueckux snmemeHToB [[. M. MenaeneeBa, CTpoeHME MX aTOMOB, HAaXO0XJICHUE B
npupoae. Ouznueckue U XUMHYECKAE CBOMCTBA MarHus M Kalblus. BaxkHelmume coequHEeHNs
KaJbIus (OKCU, TUIPOKCHU, cou). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHUS.

Amromunuil: nonoxenue B Ilepmoanueckoil cucreme xumudeckux anemeHTtoB I, .
MeHeneeBa, CTpoeHHE aTOMa, HAX0XKJICHHUE B Ipupoe. Pusndeckne 1 XUMUYECKHE CBOMCTBA
anmroMuHusi. AMGOTEpHBIC CBOMCTBA OKCU/IA U THAPOKCH/IA aTFOMUHUSL.

Kenezo: nonoxenue B Ilepmoanueckoil cucreme xumudeckux saemeHto /I .
MeHeneeBa, CTpoeHUE aTOMa, HaX0XKJICHHUE B ITpupojie. Pru3ndeckne U XUMUYECKUE CBOMCTBA
xeneza. Oxcuppl, ruapokcuabl u conu sxkenesa (1) u xeneza (l1l), ux cocras, cBoiicTBa U
MIOJIyYEHHE.

Xumuueckuit IKcnepumenm:

-O3HaKOMJIEHHE C O00pasllaMM META/UIOB M CIUIaBOB, UX (PU3NYECKUMHU CBOWMCTBaMH,
U3y4YeHUE PEe3yJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HMCIOJB30BAHHUE BHJIEOMATEPUATIOB),
OCOOCHHOCTEH B3aUMOACHCTBUS OKCHJA KajblUsi M HATpUs C BOAOH (BO3MOXHO
UCIIOJIb30BAHUE BUJEOMATEPUANIOB), HCCIEAOBAaHUE CBOMCTB KECTKOM BOABI, Mpoliecca
TOpEeHHsl kKeje3a B KHUCIOpoAe (BO3MOXHO MCIOJIb30BaHHWE BHUAEOMATEPHUATIOB), MPU3HAKOB
NPOTEKaHUs KAYECTBEHHBIX PEAKLNU HA MOHBI: MATrHUS, KaJdblUs, AJIFOMUHUS, IMHKA, JKelie3a
(1) u xenesza (1), meau (1), HabmroAEHHE W ONMHUCAHHME MPOIIECCOB OKPAIIMBAHHUS IIJIAMEHU
MOHAMM HATpHs, Kalldd W KaiblUs (BO3MOXXHO HCIOJB30BAHUE BHJIEOMATEPUATIOB),
uccieoBaHue aMpOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUIPOKCUAA LIMHKA, PEIlIeHUe
JKCIIEPUMEHTANIBHBIX 33/1a4 M0 TeMe «BakHelIlne MEeTAJJIbl U KX COEAMHEHUS».

XuMHS ¥ OKPYKAKIIAS cpeaa

BemecTBa 1 Marepuaibl B HOBCEAHEBHOM JKU3HU Y€IOBEKA. be3omacHoe uCnoib30BaHNe
BEIIIECTB U XUMUYECKUX peakiuii B OwbiTy. IlepBas momoms Npu XUMHYECKHX OXOTrax H
OTpPABJICHUSIX.

XHWMHUYECKOE  3arps3HEHUE  OKpyXarwlled cpeasl  (mpenenbHas — JAOMyCTUMAasd
KOHIeHTpanus BemiecTs, nanee — [1J[K). Ponbs xuMuu B pemeHnn 5K0JIOrHuecKux mpooieM.

Xumuueckuii Ikcnepumenm:

-u3yueHue o0pasloB MarepualioB  (CTEKIO, CIUIAaBbl METAJUIOB, IOJMMEpHEIC
MaTtepuasbl).

Mesicnpeomemmnuie céazu

Peanuzanus MmexxnpeIMeTHbIX CBSI3eU MPU U3YYEHUU XUMUHU B 9 KIlacce OCYIIECTBISACTCS
yepe3 MCIOJIb30BAHWE KaK OOUIMX €CTECTBEHHO-HAYyYHbIX TOHATHI, TaKk M TOHSTHUH,
SIBJISIFOLLIUXCSL CUCTEMHBIMHU JIJ1s1 OTACJIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEeHHO-HAY4YHbIC TOHSTHUS: HAy4YHBIM (pakT, THIOTE3a, 3aKOH, TEOpPWs,
aHaNM3, CHUHTE3, KiIaccu(UKalus, TEePUOJUYHOCTh,  HAONIOJEHUE,  JKCICPUMEHT,



MOJICIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHHE, NApPHUKOBBIA O EKT, TEXHOIOTHSA,
MaTepHabl.

dusmuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHI, H30TOIHI,
PaIMOAaKTHBHOCTh, MOJIEKYJa, OJJIEKTPUYECKUN 3apsisl, NPOBOJHHUKH, IOIYIPOBOTHUKH,
IMRJICKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJIO0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBa, Ta3,
pacTBOp, PacTBOPHUMOCTh, KpHCTANIMYECKass pemETKa, CIUIaBbl, (U3WYECKHE BEIUYHHEI,
eIMHUIIBI U3MEPEHUS, KOCMHYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, CoHIIE.

buonorus: gorocunrtes, apixanue, 6uocdepa, IKOCHUCTEMA, MUHEpAIbHbIE YI0OpEHMUS,
MHUKPOAJIEMEHTHI, MAKPOJIEMEHTHI, ITUTATEIHHBIC BEIIECTBA.

['eorpadusa: armochepa, ruapocdepa, MHUHEpaIbl, TOPHBIE TOPOABI, TOJIE3HBIC
MCKOTIaeMbI€, TOTTUBO, BOJHBIE PECYPCHI.



IIJIAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JImgHOCTHBIE PE3YyJbTATHl OCBOCHHSI IMPOTPaMMBI OCHOBHOTO OOIIET0 00pa3oBaHUS
JOCTHUTAIOTCS B X0/1€ OOYYEHHUSI XUMHUH B €IMHCTBE YU€OHON M BOCIIUTATEIILHOM IEATEIbHOCTH
B COOTBETCTBMU C TPAAUIUOHHBIMH POCCHUCKHMH COIHMOKYJIBTYPHBIMA W JyXOBHO-
HPAaBCTBEHHBIMH [IEHHOCTSIMU, MIPUHITHIME B OOIIECTBE MPaBUJIaMH U HOPMAMH MTOBEACHUS H
CTIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLMANTN3ANNN 00yYarOIIHXCSl.

JIM9HOCTHBIE PEe3yNbTaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIHUXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3WTUBHBIX IIEHHOCTHBIX OPUEHTAIMN M PACIIMPEHHE OTBITAa NEATEIFHOCTH Ha €&
OCHOBE, B TOM YHCJIC B YaCTH:

1) NaTPHOTHYECKOT0 BOCITUTAHUSI:

-IICHHOCTHOTO OTHOIIEHHWSI K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY H
HAYYHOMY HACJIEINI0, MMOHMMAaHUSl 3HAYCHHS XWMHUYECKOH HAayKH B J>KU3HH COBPEMEHHOTO
o0ImiecTBa, COCOOHOCTH BIAJIETh JOCTOBEPHON MHQOpPMAIHMEl O MepPeloBhIX JOCTIKEHUSIX U
OTKPBITUSX MHPOBOH M OTCUECTBEHHOW XWMUH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHHIX 00
yCTPOWCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHNS:

-TIPE/ICTABJICHUS O COIMAIBHBIX HOpPMax W MpPaBHJIaX MEXKIMYHOCTHBIX OTHOIICHHUU B
KOJUJICKTUBE,  KOMMYHUKATHBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIC3HOM,
y4eOHO-HCCIeI0BaTeNbCKOM, TBOPYECKOM M JPYTrMX BUAAX JAEATEIBHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW COBMECTHOM MAEATENFHOCTH NPU BBINOJHEHUHM Y4YeOHBIX, MO3HABATEIbHBIX
3a71a4, BHIIOJHEHUN XUMHUECKUX YKCTIEPUMEHTOB, CO3/IaHIH YYE€OHBIX NMPOEKTOB, CTPEMIICHHS
K B3aMMOINOHMMAHUIO M B3aUMOINOMOIIM B TIpolecce OJTOM y4yeOHOW MesATeTbHOCTH,
TOTOBHOCTH OIICHUBaTh CBOE TIOBEJACHHWE W TOCTYNKH CBOMX TOBApHIIEH C TO3UIMN
HPaBCTBEHHBIX M PABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUH MTOCTYKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS

-MHPOBO33pEHYECKHE TIPEACTABICHUSI O BEIIECTBE M XHUMHUYECKOM  peakiuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BHTHSl HAayKH U COCTABIISIONINE OCHOBY IS
MOHMUMAHUS CYIIHOCTH HAy4YHOM KapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJIBI, B3aNMOCBS35IX YEIOBEKa C MPUPOIHOMN Cpenoil, 0 poiu
XMMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

-[I03HaBaTeIbHbIE MOTHBBI, HaIpaBJICHHbIE HAa MOJYYCHHE HOBBIX 3HAHUU IO XHUMUH,
HEOOXOuMbIe Ui OOBSICHEHHUs HAOMIOZaeMbIX IPOLIECCOB W SBIICHH, IO3HABATEIHHOM,
UHQOPMAIIIOHHON M YHTATEIbCKOH KyJIbTYphl, B TOM YHCIIC HABBIKOB CaMOCTOSTEIbHOU
paboThl C y4eOHBIMH TEKCTaMM, CHPAaBOYHOM JIUTEPaTypoM, AOCTYMHBIMU TEXHUYECKHUMH
cpeacTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

-MHTEepeC K O0yUYEHUIO U MO3HAHMIO, JIF0O03HATENLHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUIO, IPOCKTHON U MCCIIEIOBATEIbCKON EATEIbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpPaBJICHHOCTH U YPOBHs 00y4eHHUs B AajbHEHIIEM;

4) popMuUpOBaHHUS KYJIbTYPbI 310POBBSI:

-OCO3HAHMWE IIEHHOCTU J>KU3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 370pOBbIM 00pa3 >KU3HU, OCO3HAHHE MOCIEACTBUNA M HENPHUITHE BPEIHBIX
NpuUBBIYEK (YymoTpeOJIeHHs alKoToJisd, HAPKOTUKOB, KYpPEeHHS), HEOOXOAUMOCTU COOIIOACHUS



MpaBmJI OE30MACHOCTH TPH OOpalIeHHH C XUMHYECKHUMH BEIIECTBAMU B OBITY W peajbHOU
JKU3HU;

5) Tpy10BOr0o BOCIIUTAHMS:

-MHTEpEC K MPAKTHIECKOMY M3yUCHHUIO podecCcruil U Tpyia pa3IudHOTO POJia, YBOXKCHUE
K TpyAy W pe3yjbTaTaM TPYIOBOW NEATEIHHOCTH, B TOM YHCJIEC HAa OCHOBE MPUMEHEHUS
MPEIMETHBIX 3HAHWK TI0 XWMHUHW, OCO3HAHHBIA BBHIOOD WHAMBUAYATHHOW TPACKTOPUU
MPOJOJDKCHHST 00pa3oBaHUsl ¢ YYETOM JIMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEN, yCIEIHON MPOPECCUOHATBHOMN NEATETbHOCTH U
pa3BHUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTD aJallTHPOBATLCS B MTPOo(ecCHOHATBHOU Cpejie;

6) 7K0JI0rHYecKOro BOCIHUTAHUS:

-3KOJIOTHYECKHU IIeiecoo0pa3Hoe OTHOIICHWE K TMPHUPOAC KaK HCTOYHUKY JKU3HHM Ha
3emiie, OCHOBE €€ CYIECTBOBaHUS, MOHUMAaHUE IIEHHOCTH 3/I0pOBOro W Oe3omacHoro obpasa
KU3HU, OTBETCTBEHHOC OTHOIICHHE K COOCTBCHHOMY (DH3MYECKOMY U TICHXUYECKOMY
3I0POBBIO, OCO3HAHUE IIEHHOCTU COOJIFOICHUS TIPaBUJI 0€30MaCHOT0 MOBEACHUS TIPH padoTe ¢
BEII[ECTBAMH, a TAK)KE B CHUTYAIUAX, YTPOXKAIOIINX 37I0POBBIO U KU3HU JIFOJICH;

-CIIOCOOHOCTH TPUMEHSTh 3HAHUSA, MOJyYacMbIe TIPH H3YyYCHUU XUMUH, JJIS PEIICHUS
3aJla4, CBS3aHHBIX C OKPY)KAMOIICH TNPUPOJHON CpPEIO, JIS TIOBBINICHUS YPOBHS
9KOJIOTUYECKOM KYJIbTYpPhl, OCO3HAHHS TJI00aIbHOTO XapakTepa SKOJOTHYECKUX MpoOiieM u
MyTeH WX PEIICHUs TOCPEJACTBOM METOJOB XHMHH, JKOJOTHYECKOTO MBIIUICHUS, YMCHUS
PYKOBOJICTBOBATHCS UM B TTO3HABATEILHOM, KOMMYHHUKATHUBHON M COIMAIBLHOM MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe meranpeaMeTHBIX pe3yJbTAaTOB BBIACISAIOT 3HAYUMBIE i1 (POPMUPOBAHMS
MHUPOBO33pEHUsI OOIICHAYYHbIE TTOHATHSA (3aKOH, TEOPHs, IPUHITUII, TUTIOTE3a, (DAKT, cucTema,
MPOILIECC, SKCIIEPUMEHT U JPYTOE. ), KOTOPBIE UCTIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUECOHBIX
peaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUM M3 3TUX MPEeAMETOB (hOPMHUPOBATH MPEICTABICHHUE
O IENOCTHOM HaydyHOM KapTHHE MHpa, U YHHUBEpPCaJbHbIE YyueOHBbIC JEHCTBHS
(mo3HaBaTeNbHbBIC, KOMMYHUKATHUBHBIE, peryJIATUBHBIC), KOTOpBIE 00eCIIeYnBaIOT
dbopMupoBaHHE TOTOBHOCTH K CaMOCTOSTECIBHOMY IIJITAHUPOBAHUIO M  OCYIIECTBICHHUIO
y4eOHOH JeATEILHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHBIE yUeOHbIe 1eCTBUSA

ba3oBble JJornueckne a1eicTBUS:

-yMEHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUW 3HAHUM:
pacKphIBaTh CMBICI XHMHYECKMX TMOHSTUH (BBIACIATh HX XapaKTEpHbIC IMPU3HAKH,
yCTaHABIIMBAaTh B3aUMOCBS3b C APYTUMU MOHSATHSIMH ), HCTIOJIB30BaTh MOHATHS ISl OOBSICHEHHS
OTIENBHBIX (PAKTOB WM SIBJICHUH, BHIOMpATh OCHOBAHUS WM KPHUTCPHH JJIs KiaccHpUKaIUH
XMMHUYECKUX BEIIECTB M XUMHYECKUX pEaKIMid, yCTAHABIMBATh NPUYUHHO-CJICICTBCHHBIC
CBSI3U MEXIy OOBEKTaMH H3yYCHHs, CTPOUTH JIOTHYECKHE PACCYXKIACHUS (MHIYKTHBHEIE,
JeTyKTUBHBIC, 10 aHAJIOTHH ), JIeJaTh BBIBOABI U 3aKJIFOUCHUSI;

-yMEHHUE MPUMEHSATHh B MPOIIECCe TTO3HAHUSA MOHATHS (IIPEAMETHBIC U METANPEIMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIIOJIb3yeMbIe B XHMHH, MPEOOPa30BLIBATH IIHPOKO
MIPUMEHSAEMbIE B XMMUHU MOJIETIbHBIE MPEICTABICHUS — XUMUYECKHUM 3HaK (CUMBOJ 3JIEMEHTA),
XuMHu4deckas (opMmyna ¥ ypaBHEHHE XHMUYECKOM pEakiuu — TpHU pPEIeHUU Yy4eOHO-
MO3HABATEIBHBIX 337a4, C YYETOM OTUX MOJCIbHBIX MPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU M3Y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U



XAMHYECKUX PEaKIUi, BBIABISATH OOIIME 3aKOHOMEPHOCTH, MPUINHHO-CIICICTBEHHBIC CBSI3U U
MIPOTUBOPEYHNS B U3y9aEMBIX MPOLIECCaX U SBJICHUSAX.

Ba3oBble ucc/ieoBaTe1bcKue 1eiCTBUSA:

-yMEHHE HCIIO0JIb30BaTh MOCTABICHHBIE BOMPOCH B KaUYECTBE MHCTPYMEHTA MO3HAHUSA, a
TaKKe B KaueCTBE OCHOBBHI /s (OPMUPOBAHUS THIOTE3bI IO IPOBEPKE IMPABMIBHOCTU
BBICKA3bIBAEMBIX CYKICHUM;

-PUOOpPETEHNE OTBITA MO MJIAHHPOBAHHUIO, OPTAHU3AIMN W MPOBEACHUIO YUCHHUECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMIOAATh 3a XOJIOM MPOIECcca, CaMOCTOSTEIbHO MPOTHO3HPOBATh
€ro pe3yNbTaT, GOPMYITHPOBATH 0OOOIICHHS M BEIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO OITBITA,
WCCIIEZIOBAHUS, COCTABIIATh OTYET O MPOEIaHHON padoTe.

Patora ¢ undopmanmueii:

-yMeHHE BBIOMpPATh, AHAJIU3UPOBATh M HHTEPIPETHPOBATh WH(OOPMAIMIO PA3ITAYHBIX
BUJOB U (HOpPM TPECTABIICHUS, MOIYIaeMYyI0 M3 Pa3HBIX HNCTOYHUKOB (HAYYHO-TIOMYJISIpHAS
auTepaTypa XHUMHUYECKOTO COJEpKaHHs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHera),
KPUTHYECKHU OLIEHUBATH MPOTHBOPEUNBYIO U HEJTOCTOBEPHYIO HHPOPMAIIHIO;

-yMEHHE TPUMEHSTh Pa3IUIHbIE METO/BI U 3alPOCHI TIPU MOWCKE M 0TOOpe MHPOpMAIIUN
¥ COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOIMUMBIX JJISI BHIMIOJHEHUSI YYEOHBIX M TIO3HABATEIHHBIX
3aa4  ONMpPENeNEHHOTO TUMA, MPHOOpETEeHHE OmbiTa B  00JacTH  HMCIOJB30BAHUS
WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX ~ TEXHOJIOTWH, OBJAJCHHE KYJIbTYPOH aKTHBHOTO
WCTIOJIB30BaHMsI PA3JIMYHBIX MOMCKOBBIX CHCTEM, CaMOCTOSTENLHO BHIOMPATh ONTHMAILHYIO
dbopmy mpencraBieHusT WHPOPMAUK M WILTIOCTPUPOBATH pEIIaeMble 3aJadd HECIOKHBIMU
CXeMaMH, TuarpaMMamHu, ApYyruMu GopMaMu rpaduku U X KOMOWHAIUAMU;

-yMEHHE HCIIONB30BaTh W aHAJIM3MPOBATH B Ipollecce yuyeOHOW M HMCCIeq0BaTEeNbCKOM
AEATENIbHOCTH HH(GOPMALMI0 O BIUSHUU MPOMBIIUIEHHOCTH, CEIBCKOTO XO3siicTBa U
TPAHCIIOPTa Ha COCTOSIHUE OKPY>KaroIleil MPUPOJHOI Cpe/Ibl.

KoMMmyHHKaTHBHBIE yHHBepCAIbHbIe yueOHbIe 1elCTBUA:

-yMEHHUsl 3aJaBaTh BOMPOCHI (B XOA€ 1uajora M (WiIM) AMCKYCCHH) IO CYIIECTBY
o0cyxmaeMoil Tembl, (OpMYyIHpPOBATH CBOM MPEUIOKEHHUS OTHOCHTEIHHO BBITOJHEHUS
HpeAIoKEeHHON 3a1a4H;

-yMEHHUSl TPEJCTaBIATh IOJNyYCHHbIE pe3yJbTaThl IMO3HABATENLHOW MESTEIHHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaxX; JeJaTh MPE3eHTALUI0 pPEe3ylbTaTOB BBIIOIHEHUS
XMUMHYECKOTO  JKCIIEpUMEHTa  (7a0opaTOpHOTO  OMbITa, JabopaTOpHOW  paboOTHl 1O
HCCIICIOBAHUIO CBOMCTB BEUIECTB, YI€OHOTO MPOCKTA);

-yMEHHs1 y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOMH IMO3HABATEIHHON H
HCCIIeIOBATENbCKOM JEATENbHOCTH MPH PEHICHNH BO3ZHUKAIOIIUX MPOOJIEM Ha OCHOBE yuéra
OOIIMX HMHTEPECOB M COTJIACOBAHUS MO3HMIUH (00CYXIEHUS, OOMEH MHEHHSMH, «MO3TOBBIC
IITYPMbD», KOOpAMHALIMS COBMECTHBIX JCHCTBHI, oONpeaeieHHe KPUTEPHEB 110 OICHKE
KayecTBa BBHIIIOJHEHHOI paboOTHI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe yueOHbIE 1elCTBUS:

-yMEHHE  CaMOCTOSTEIbHO  ONpEeAeNsATh  Ied  JCSITeNbHOCTH,  IUIAHUPOBATh,
OCYILECTBIATh, KOHTPOJIUPOBATH U MPU HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIESITEILHOCTD,
BbIOMpaTh Hambozee d((eKTUBHBIE CIOCOOBI pemieHus] Y4eOHBIX M TMO3HABATEIbHBIX 3ajad,
CaMOCTOATEIBHO COCTABIISATh MM KOPPEKTHUPOBATH MPESIOKEHHBINA aITrOpUTM JIEHCTBHHA NpU
BBIMIOJIHEHNU 3a/IaHUil ¢ Y4E€TOM IMOJy4eHHUsT HOBBIX 3HaHMM 00 M3y4yaeMbIX OOBEKTaxX —
BEIIECTBAX M PEAKIHIX, OLIEHUBATh COOTBETCTBHUE MOIYYEHHOTO Pe3yJIbTaTa 3asiBICHHON 11y,
YMEHHE UCIOIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IpeIaracMble B yCJIOBHU 33 JaHHA.



NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpenMeTHBIX pe3yJIbTATOB IO OCBOCHHIO O0S3aTEIBHOTO COACPKAHUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOM pabodeil mnporpaMMoi, BBIAEISIOT: OCBOCHHBIC
oOyyJaronuMucs Hay4yHbIE 3HAHUS, YMEHHS M CIOCOOBI JeHCTBUH, crnenupuyeckue s
MpeAMETHON 0o0macT «XUMHS», BUABI ACSITEIBHOCTH MO TMOJYYEHHUIO HOBOTO 3HAHUS, €ro

UHTEpIpEeTaluy, NOpeoOpa3oBaHUI0 W MPUMEHEHUI0 B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYyalUsX.

K xoniy oOydenus B 8 kiacce npeaMeTHble pe3ysibTaThl HA 0A30BOM YPOBHE JOJKHBI
oTpakaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

PacKpBIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUYECKHI
AJIEMEHT, TPOCTOE BEIIECTBO, CIOXHOE BEUIECTBO, CMeCh (OAHOpPOJHAs W
HEOJIHOPOJHAsI), BaJIGHTHOCTb, OTHOCHTENIbHAsi aTOMHasi M MOJIEKyJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAas Macca, MaccoBas JOJS XUMHUYECKOIO
JJIEMEHTa B COEJIMHEHUH, MOJSIPHBIA OO0BEM, OKCHJA, KHUCIOTa, OCHOBAaHUE, COJb,
ANEKTPOOTPULIATEIBHOCTD, CTEIICHb OKHUCJICHUS, XUMHYECKAS peakuus,
KJIacCU(UKAIMS PEAKIUNA: PEaKIMH COCIUHEHUsS, PEaKIMU Pa3JIOKEHUS, PEaKIUU
3aMelleHus], peakliuu 00OMeHa, SK30- U SHAOTEPMHUYECKHUE PeaKlUu, TerIoBoi 3 ekt
peakuuu, siApo aToma, dJIEKTPOHHBIN CIION aToMa, aTOMHas OpOUTalb, paanyc aToMma,
XUMHYECKasl CBA3b, MOJISIPHASA U HEMOJISIpPHAS KOBAJICHTHAS CBsA3b, MOHHASA CBS3b, HOH,
KaTHOH, aHHUOH, PAacTBOP, MAccoBas JIOJisI BellecTBa (MPOIIEHTHAs KOHIICHTPAIMs) B
pacTtBope;

WUIFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHMUYECKUX TOHSITUH U MPUMEHSTH ITU
NOHSATHUS NPY ONMCAHNHU BEIIECTB U UX MPEBPAICHUI;

UCIIOJIb30BaTh XHMMUYECKYI0 CHUMBOJMKY JJis COCTaBjieHHs (OpMYyJ BEIIECTB H
YPaBHEHUN XUMUUYECKUX PEAKIINM;

OTpe/eNATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OMHAPHBIX COEJIWHEHHUSX, CTEIEHb
OKHUCJICHHUS D3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPHUHAIICKHOCTh BEIIECTB K
onpefeNiéHHOMY KJIacCy COeIWHEHUH 1o ¢dopMynaM, BHUJ XUMUYECKOW CBS3H
(KoBaJIeHTHAs U UOHHAs) B HEOPTaHUYECKUX COCAMHECHUSIX;

packpbiBath cMmbici [lepuoguyeckoro 3akona /. . MenneneeBa: JeMOHCTPUPOBATH
NOHUMAHUE TNEPUOINYECKON 3aBUCUMOCTU CBOMCTB XHMHMUYECKUX 3JIEMEHTOB OT HX
nosioxeHuss B llepuonnueckold cucrteMe, 3aKOHOB COXPAaHEHHS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUY€HHUs, 3aKOHa ABOTaJIpo;
ONMMCHIBATh M XapakTepu3oBarh TadnuunHyto (opmy Ilepuonudeckoit cuctembl
XUMHYECKHX 3JEMEHTOB: Pa3iMyaTh MOHSATHUS «TJaBHas moArpymmna (A-rpymnmna)» u
«moboyHass mnoarpynma (b-rpynma)», Mmanble W OOJBIINE TMEPUOJBI, COOTHOCHUTH
0003HaYeHMsI, KOTOPbIE UMEIOTCs B Tabnuie «llepuoanueckasi cucreMa XUMUYECKUX
aneMeHToB [[. . MenaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB H 3apsii siipa, oOIIee YHUCIO DIEKTPOHOB H
pacrpeelieHle UX MO AIEKTPOHHBIM CII0SIM);

KJIaCCU(PUIIUPOBATh XUMUYECKUE DIIEMEHTHI, HEOPTAHUUYECKUE BEIIECTBA, XUMUYECKHE
peakiuu (10 4YKMCIy M COCTaBy y4YacTBYIOIIMX B PEAKLUUHU BEUIECTB, MO TEMJIOBOMY
s dexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IUYHBIX
KJIACCOB, TMOATBEpXkJasi ONHMCAHHE NPUMEpPaMH  MOJEKYJSIPHBIX  YpPaBHECHHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKLIHIM;



MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MOXHOCTHU MTPOTEKAHMSI XUMUYECKUX TPEBPAIICHUI B pa3IMIHBIX YCIOBUSIX;
BBIYHCIISATh OTHOCUTEIHHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJTI0 XUMHUYECKOTO JIEMEHTa Mo (hopMyIie COeIMHEHNs, MAaCCOBYIO JIOJIIO BEIIECTBA
B PacTBOpE, IPOBOJUTH PACUETHI TI0 YPABHEHHUIO XUMUIECKOU PEAKIINU;

MPUMEHSTh OCHOBHBIC OIEPAIlUU MBICIIUTEIBLHOU JCITCILHOCTH — aHAJIu3 M CHHTE3,
CpaBHEHHE, 0000IIEHNE, CUCTEMATH3AIMIO, KIAaCCU(UKAIIMIO, BBISIBJICHUE TPUYUHHO-
-CIICJICTBEHHBIX CBSI3CH — I M3YYCHUS CBONCTB BEIIECTB M XUMHUYECCKUX PEAKITHH,
€CTECTBEHHO-HAyYHbIE  METOJABI  IO3HAHWUS —  HAOMIOJCHWE,  W3MEpEHHE,
MOJIETUPOBAHUE, FIKCIIEPUMEHT (pEaIbHbIN U MBICJICHHBIN);

CJIeIOBaTh TpaBWIaM TOJb30BAaHUS XHMHYECKOW TOCYIAOM U J1TabOpaTOPHBIM
o0Opy/IOBaHKWEM, a TaKXKe INMpaBWiIaM OOpaIEeHUS C BEIMIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMH TI0 BBIITOJIHCHUIO JIAOOPATOPHBIX XUMUYECKUX OIMBITOB 10 TOJYYCHUIO
U coOMpaHMIO Ta3000pa3HBIX BEIIECTB (BOIOPOJA M KUCIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C  ONPEAEIEHHOM MacCOBOW JIOJIEl  pAacTBOPEHHOrO  BEIIECTBA,
IUIAHUPOBATh ¥ TPOBOJUTH XHUMHYECKHE OKCIEPUMEHTBI 110 Paclo3HABAHUIO
PacTBOPOB IEJI0YEH M KHUCIOT C MOMOIIBI0 WHAMKATOPOB (JIakMyc, (heHodTalienH,
METHJIOPAHK U JAPYyTHE).

K xoniy obydenus B 9 kiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb CPOPMUPOBAHHOCTh y 00YHAIOIINXCS YMEHUI:

PacKpbIBaTh CMbBICI OCHOBHBIX XMMHUYECKHX NOHSATHUN: XUMHUYECKHI 3JIEMEHT, aToM,
MOJIEKYyJIa, HWOH, KaTHOH, aHHUOH, IHPOCTOE BEIIECTBO, CJIO0XHOE BEIIECTBO,
BAJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl peaKuusl,
XUMHYECKasi CBSI3b, TEIJIOBOM 3(PQEKT peakiyu, MOJib, MOJIAPHBIM 00BEM, pacTBOp,
AJIEKTPOJIUTHI, HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs AUCCOLMALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTanu3aTtop, XHMHUYECKOE paBHOBecHE, OOpaTUMble U HEOOpaTUMBbIE
peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIILHBIE peakiuu, OKHUCJIUTEND,
BOCCTAaHOBHUTEINb, OKHCICHHE W BOCCTAaHOBJIEHHUE, AaJJIOTPONHs, aM(pOTEPHOCTD,
XUMHUYecKasi CBsI3b (KOBaJCHTHas, HWOHHAs, MeTajuInyecKkas), KpHCTaJUIMdecKas
pemeéTKa, KOppo3usi METAIIOB, CIIABbl, CKOPOCTh XUMUYECKON pPEeaklUH, MPeaeIbHO
nomyctumas konueHntpauus [1JIK Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TOHSITUN U MPUMEHSTH ITU
MOHSTHUSA NPU ONUMCAHUHU BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BaTh XHMMUYECKYI0 CHUMBOJHKY JJIsi COCTaBJieHHsS (OpPMYJ BEIIECTB U
YPaBHCHUN XUMUUYECKUX PEAKIIUM;

ONPEACIATh BAJEHTHOCTh MW CTEIEHb OKHUCJIEHUS XUMHUYECKUX DJJEMEHTOB B
COEMHEHMAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTH BEIIECTB K ONPEACIEHHOMY
KJIacCy COEMUHEHHH 1o (opMysaMm, BUJ XUMUYECKOW CBSA3M (KOBaJCHTHAs, MOHHAS,
METaJUIMYeCcKasi) B HEOPraHWYECKUX COEJIMHEHHUSX, 3aps] HMOHAa MO0 XHUMHUYECKOH
(dbopmyIe, xapakTep cpelbl B BOJAHBIX pACTBOPAX HEOPTaHHMYECKHX COCJIUHECHUMU, THUTI
KPHUCTAJUIMYECKOU PEIIETKA KOHKPETHOTO BELIECTBA;

packpsiBath cMbIci llepuoanyeckoro 3akona /. . Menaeneesa u AeMOHCTPUPOBATH
€ro MOHWMaHUe: ONMCHIBATh U XapaKTepu30BaTh TaOMnuHy0 hopmy llepuoamueckoit
CHUCTEMBbl XHMMMUYECKUX 3JIEMEHTOB: pPa3iu4aTh IMOHATHS «riiaBHas noarpymnmna (A-



rpynna)» u «mnobouyHas mnoarpynna (b-rpynma)», Manbsle u OonblIME TEPUOAIDI,
COOTHOCHTH 0003HAa4YEHHUs, KOTOpbIE HMEIOTCS B IEPUOJMYECKON Tabnuie, cC
YHICJIOBBIMHU XapAaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsy s/pa, o0IIee YUCIIO MIEKTPOHOB M PAaCHpeieIeHHE X MO 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OLIME 3aKOHOMEPHOCTM B HW3MEHEHHUU CBOMCTB JJIEMEHTOB MU UX
COEJIMHEHUH B Ipejesax MajblX MEPUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJ1acCU(UUUPOBATh XUMUYECKUE IIEMEHTHI, HEOPIraHUYECKUE BEILECTBA, XUMHUUECKHE
peakuuu (IO YUCIY M COCTAaBY YYAaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIIIOBOMY
3¢ deKTy, 10 U3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX JIEMEHTOB);
XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME M crleuuuueckrue XUMHUYECKHE CBOWCTBA
MPOCTHIX U CIOXHBIX BEUIECTB, MOJATBEPKIas ONUCaHUE MPUMEpPaMHU MOJIEKYISIPHbBIX
Y MOHHBIX YPaBHEHUIN COOTBETCTBYIOIIMX XUMHUECKUX PEAKIUH;

COCTaBJISITh YPABHEHUS JICKTPOJMTUUECKON TUCCOLMALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MIOJIHbIE ¥ COKPAIEHHBIE YPaBHEHUS peakuii HOHHOTO OOMeHa, YPaBHEHHUS pEaKlInid,
MOATBEPKAAIOIIUX CYIIECTBOBAaHME T'€HETHUECKOM CBSI3M MEXJy BEIeCTBAMU
Pa3IMYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKUUN MOCPEICTBOM
COCTAaBJICHHUS 3JIEKTPOHHOTO OajaHca 3TUX PEaKIIHii;

IPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOXHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPAIICHUI B PA3TUYHbBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa 0 (hopMyJie COeMHEHUs, MAaCCOBYIO JIOJIIO0 BEIIECTBA
B PAacTBOPE, MPOBOJUTH PACUEThI IO YPABHEHHIO XUMHUECKON peaKiny;

coOyolaTh MpaBUja IOJNb30BAHUSA XUMMYECKOW MOCYAOH M J1abOpaTOpHBIM
o0OpyI0OBaHMEM, a TAKXKe IpaBWila OOpalleHHs C BEIIECTBAMH B COOTBETCTBUM C
MHCTPYKIMSIMHU T10 BBIITOJHEHUIO JIAOOPATOPHBIX XUMUUYECKUX OMNBITOB MO MOIYUYEHHIO
U cOOMpaHMIO ra3000pa3HbIX BEUIECTB (AMMHAKa U YTIIEKUCIIOrO ra3a);

IPOBOJIUTH PEAKIMH, OATBEPHKAAOLINEe KaYeCTBEHHbII COCTAaB Pa3IMYHbIX BEILECTB:
pacro3HaBaTh OMNBITHBIM IyTEM XJIOPHUI-, OpOMUA-, MOAMA-, KapOoHaT-, (ocdar-,
CWJIMKAaT-, Cyiab(aT-, TUAPOKCUI-HUOHBI, KaTHOHbl aMMOHMS M HOHBI H3yYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX pACTBOPaX HEOPraHUUECKUX BEILECTB;
NPUMEHSATh OCHOBHBIE OIEPALMU MBICIUTENBbHON NIEATEIbHOCTH — aHAJIU3 U CHHTES3,
CpaBHEHHUE, 0000IIeHNe, CUCTEMAaTU3aIUI0, BBIABICHHE HPUYMHHO-CIIEICTBEHHBIX
CBsI3el — JUIsI M3yYEHUsS! CBOMCTB BEIIECTB M XMMHUYECKHX pEaKIuil, ecCTeCTBEHHO-
Hay4YHbIE METOJAbl IO3HaHWs — HaONIoJeHHE, U3MEpEeHUe, MOJAEINPOBaHUE,
JKCIIEPUMEHT (peajbHbIN U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
No KoanyecTBo yacos DJIeKTpOHHbIE (LN (PPOBbBIE)
HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbl
n/m Bceero Konrpouabnubie | IlpakTuyeckne @ 00pa3’oBaTelbHbIe pecypcehbl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUHMHYECKHE TIOHATHS
11 XHUMHS — BaKHast 00J1aCTh €CTECTBO3HAHUS U 5 0 5 bu6mmoreka [{OK
™ | IPaKTUYECKOW JEATSIHbHOCTH YEeIOBEKA https://m.edsoo0.ru/7f41837c
bu6moteka [IOK
1.2 | BemecTBa 1 XUMHUYECKHE PEAKITUU 23 1 0 https://m.edso0.ru/7f41837¢
Hroro no pazneay | 28
Paspnen 2. BaxHeiluue npeacTaBuTe M HEOPraHMYECKUX BELECTB
bu6moreka [IOK
2.1 | Boznyx. Kuciopon. Ilonsatre 06 okcumax 7 0 1 https://m.eds00.ru/7§41837¢
bu6moreka [IOK
2.2 | Bogopon. IloHATHE O KHCIIOTaX B COJISIX 9 0 1 https://m.eds00.ru/7§41837¢
bubmmoreka [IOK
2.3 | Boga. Pactopsl. [lonsiTie 00 OCHOBaHHSX 6 1 1 https://m.edsoo.ru/7f41837¢
. bubmmoreka [IOK
2.4 | OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COCTUHECHHI 15 1 1 https://m.edsoo.ru/7f41837¢
HToro no pazaeny 37

Paznea 3.

IMepuonuyeckuii 3axoH u [lepnoauyeckasi cucremMa xuMudeckux 3jiemenToB . U. MenjaeseeBa.
CrtpoeHue aToMOB. XUMHYECKAasl CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

HepI/IOI[I/I‘-IeCKI/Iﬁ 3aKOH U HepI/IOI[I/I‘IeCKaH CHUCTCMa

bubmuoreka [JOK

3.1 | xumnueckux anemenToB /1. 1. Menneneera. CtpoeHue 12 0 0 https://m.edso0.ru/7f41837¢
aToma
32 Xumuueckas cBsizb. OKMCIUTEIBLHO- 13 1 0 bubmuoreka [JOK
" | BOCCTAaHOBHUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
roro no pasneay 25 https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
Iosmopenue u 06obuienue 12 1 https://m.edsoo.ru/7f41837¢c
OBIHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102 5 6
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9 KUIIACC

Ne KosmyecTBo yacoB DJIeKTpOHHBIE (LU} poBLIE)
HaumeHoBaHue pa3/iejioB U TeM NPOrPaMMbl
n/n Bcero | Konrpoabubie | IIpakTuyeckue oOpa3oBaTe/bHbIe PeCypChl
padoThI padoThI
Pa3nes 1. BemecTBo H XMMHYecKHe PeaKIUH
11 [ToBTOpEHue U yriydiieHne 3HaHUH OCHOBHBIX Pa3/enoB Kypca 8 5 1 bubnuorexa [JOK
KJacca https://m.edsoo.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XHMHYECKHX PEaKITHiA 4 bubmorexa LHOK
https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHIECKAs JUCCOMAIHSA. XUMUYECKHUE PEAKIIUU B 8 1 1 bubnuotexa [JOK
pacTBopax https://m.edsoo.ru/7f41a636
Htoro no pazneay | 17
Paznea 2. Hemera/uibl 1 MX COeIMHEHMSI
21 OO6mrast xapakTepucTuka XuMudeckux nemMeHToB VIIA-rpymrmsr. 4 1 bubnuorexa [JOK
["atoreHsI https://m.edsoo.ru/7f41a636
29 OO6mrast XxapakTepuUCTHKAa XUMAYECKUX eMeHTOB VIA-rpymibl. 6 bubnuorexa [JOK
Cepa u e€ coeTMHEHNUS https://m.edsoo.ru/7f41a636
23 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX AIeMEHTOB V A-TpyTIIIbI. 7 1 bubnuorexa [JOK
A30T, hochop 1 BX coeTUHCHHUS https://m.edsoo.ru/7f41a636
524 OO6mrast XxapakTepUCTHKAa XUMHUYECKUX MeMeHTOB |V A-rpymibl. 8 1 5 bubnuorexa [JOK
VYraepoa U KpeMHHI U UX COSAMHEHUS https://m.edso0.ru/7f41a636
Hroro mo pasneny | 25
Pa3gen 3. Merajiibl M HX COeIHHEHUSA
3.1 | O0mue cBoiicTBa METaJIOB 4 bubnuoreka [JOK
3.2 | Baxueiiue MeTauibl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f41a636
Hroro no pazneny | 20
Pa3pnen 4. Xumus n okpyskawumas cpeaa
4.1 | BemlecTBa U MaTepuabl B )KU3HH Y€IOBEKa 3 Eubmiorexa OK
https://m.edsoo.ru/7f41a636
Hroro no pazneny | 3
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB 110 TIPOT'PAMME 68 4 7
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IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
No KoauyecTBo yacos Nara D/1eKTPOHHbIE
] Tema ypoka KonTpoabubie IIpakTnueckue uudposbie
n/n Bcero HM3y4eHH s
padoThbI padoThbI o0pa3oBaTejibHbIE
pecypchbl
IIpeamer xumuu. Pojib XMMUU B ’KU3HU Ye€JIOBEKA.
1 pea 1 02.09.2024 BI/I6J'I.I/IOTeKa LIOK
Tena u BemecTna. https://m.edsoo.ru/ff0d210c
bubaunoreka [JOK
2 IlonaTtue o MeToax MO3HAHUS B XUMHUU 1 05.09.2024 https://m.edsoo.ru/ffod227e
Ilpakmuueckaa padoma «IIpaBuna padoTsl B
3 6 e 6 6 1 1 06.09.2024 bubaunoreka [JOK
J1adopaTopuu U MPUEMBI 00paNieHHsI ¢ J1a00paTOPHBIM .09. https://m.edsoo.ru/ff0d23de
odopynoBanuem». Ilpasuna Th.
Uuctele BemecTBa u cMecH. CriocoOBI pa3iesieHust
4 ! 101 pa3na 1 09.09.2024 BI/I6J'I.I/IOTeKa IHOK
cMecen https://m.edsoo.ru/ff0d26ca
Ilpaxkmuueckasn paboma «Pa3nenenue cmeceii (Ha bubnmoteka LIOK
) . 1 1 12.09.2024 _
npuMepe O4YMCTKH NoBapeHHo# conm)». Ilpasuna Th. https://m.edsoo.ru/ff0d28c8
bubanoreka [JOK
6 ATOMBI U MOJIEKYJIBI. 1 13.09.2024 https://m.edsoo.ru/ffod2a6e
7.8 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 5 16.09.2024 Bu6mmoreka [IOK
XUMUYECKUX DJIEMEHTOB 19.09.2024 https://m.edsoo.ru/ff0d2be8
bubanoreka [JOK
9 [IpocThie U cnoXHBIE BEUIECTBA 1 20.09.2024 https://m.edsoo.ru/ff0d2a6e
bubamnoreka [JOK
10 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 23.09.2024 https://m.edsoo.ru/f0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. X UMHUYECKAs
11 H 1 26.00.2024 | Dromioreia HOK
dbopmyna. https://m.edsoo.ru/ff0d2eae
12 BaneHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 1 27.09.2024 EH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0d2eae
OtHocuTtenbHas atToMHas Macca. OTHOCUTEIbHAS
13 1 30.00.2024 | Duomoreka LIOK
MOJICKYJIsIpHas Macca https://m.edsoo.ru/ff0d323c
MaccoBas 10J1s1 XHMA4YECKOTO 3JIEMEHTA B
14 A 1 03.10.2024 | Duommorexa LIOK

COCAMHCHUU.

https://m.edsoo.ru/ff0d350c
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Bubaunorexa [JOK

15 KomnuectBo Bemectsa. Mois. MoisipHas Mmacca 04.10.2024 https://m.edsoo.ru/f0d5230
Pemienue 3a1a4 ¢ MCNOJIL30BAaHUEM MOHATHH

16 | «KOJIMYECTBO BEUIECTBAY», «KMOJIIPHBIA 00BEMY, 07.10.2024

«MOJISIPHASI MACCay, «IUCIIO ABOTAIPO».

DOU3NYECKUE U XMMUYECKHE SIBJICHUS. XUMHUYECKast

17 10.10.2024 Bn6n.1/10TeKa HOK
peaxmus https://m.edsoo.ru/ff0d37fa
IIpu3Haku U ycaoBUs NPOTEKAHUSI XMMHUYECKUX

18 p ! Y p 11.10.2024 Bubmuoreka [IOK
peaxkmun https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MaCChl BEIIECTB. X UMUUICCKHE

19 p 111 14.10.2024 Bn6n.1/10TeKa HOK
YpaBHEHMUS https://m.edsoo.ru/ff0d3b88

bubmuotexa IIOK

20 XHWMHWYECKUE YPABHEHHS. 17.10.2024 https://m.edsoo.ru/ff0d3bes

21- BrrunciaeHus KonmuecTBa, MacChl BEMISCTBA 110 18.10.2024 Bubnnoreka [IOK

22 YPaBHEHUSIM XUMHUYECKHUX PEaKIIni 21.10.2024 | https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui (CoequHeHus, Bu6mnuorexa [JOK

23 24.10.2024 _
pasloKeHus1, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
Knaccudukanus XxuMuueckux peakiui (CoeaquHeHus, Bu6mnuorexa [JOK

24 25.10.2024 _
pasloKeHus1, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
Knaccudukanus XuMuueckux peakiui (CoeaquHeHus, Bu6imoteka LIOK

25 07.11.2024 _
paslioKEeHUs, 3aMEICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
Knaccudukanus XuMuueckux peakiui (CoequHeHus, BuGmuioreka [IOK

26 08.11.2024 _
paslioKeHUs, 3aMEIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
M. B. JIoMOHOCOB — y4€HBIN-PHIMKIIONEIUCT. Bu6inorexa [IOK

27 . 11.11.2024 _
O0o001Ienre U cucTeMaTH3alys 3HAaHUH https://m.edsoo.ru/ff0d40c4

28 Koumponvnasa paboma no meme «Bemecrsa u 14.11.2024 BI/I6JI.I/IOTeKa IHOK
XUMHYeCKHe PeaKkinm» https://m.edsoo.ru/ff0d4290
Amnanns KouTpoJibHOM padoTsl. [Toaroroska x BIIP,

29 P P 8 15.11.2024
oro.
Bosgyx — cMmech razos. CocraB Bo3ayxa. Kuciaopon

bubaunorexa [JOK
30 — 3JIEMEHT U MPOoCcToe BemecTBo. O30H. 18.11.2024

https://m.edsoo.ru/ff0d448e
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dusnueckue 1 XMMUUECKHE CBOMCTBA KHCIIOPOa

Bubanorexa [JOK

31 21.11.2024
(peakuuu oxucnenus, ropeane). [lonstue 06 okcumax https://m.edsoo.ru/ff0d4614
CriocoObI MmoTydeHust KUCI0po/ia B 1abopaTopuu U Bubnuoreka [JOK

32 22.11.2024 _
npomsliuIeHHOCTH. ITpumenenue kucnopona https:/m.edsoo.ru/ff0d497a
TemmoBoii 3((hekT XUMHUECKON peaKIuu, TOHITHE O

33 TEPMOXUMHUUYECKOM YPABHEHUU, DK30- U 25.11.2024 bubmoreia [IOK

p yp ’ o https://m.edsoo.ru/ff0d4790
SHAOTEPMHUYECKUX PEAKITUAX
TonnuBo (HedTh, Yroiab U MeTaH). 3arps3HeHne Bubnnorexa [JOK

34 28.11.2024 _

BO3/IyXa, CIIOCOOBI €ro NMPeI0TBPALIECHUS https://m.edsoo.ru/ff0d4c4a
Ilpakmuyeckaa paooma «Ilosyuenue u cooupanue bubaunoreka [JOK

35 . 29.11.2024 _

KHUCJI0POJa, U3yueHue ero ceoiicr». Ilpasuna Th. https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u mpocToe BEMIECTBO.

36 nopon p 111 02.12.2024 Bu6mmoteka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ffod4ddo
OU3NYECKNE U XUMUYECKUE CBOMCTBA BOJIOPO/IA.

37 HOPOJ 05.12.2024 bubmuotexa IIOK
[Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bubaunoreka [JOK

38 [ToHsiTHE O KUCIIOTAX U COJISIX 06.12.2024 https://m.edsoo.ru/f0d50d2

bubanoreka [JOK

39 Crioco0pl oTy4eHHs BOAOPO/1a B TA00OpaTOpUn 09.12.2024 https://m.edsoo.ru/ffodAddo
Ilpakmuueckasa paboma «Ilojsydenue u codupaHue bubanoreka [JOK

40 . 12.12.2024 _

BOJ0POJa, H3y4eHue ero cpoiicre». Ilpasuna Th. https://m.edsoo.ru/ff0d4f42
. " bubanoreka [JOK

41 Monspabiii 00b€M ra3oB. 3akoH ABOTaapo 13.12.2024 https://m.edsoo.ru/ffod542e
Brruucnenus o00b€Ma, KOJMYEeCTBa BEIISCTBA T'a3a 110 Bu6moreka [[OK

42 .. 16.12.2024 _
€ro U3BECTHOMY KOJMUYECTBY BEILIECTBA UIH 00BEMY https://m.edsoo.ru/ff0d55a0

43- Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO PEAKIIUU 19.12.2024 Bubnmoreka [IOK

44 Ha OCHOBE 3aKOHA 00OBbEMHBIX OTHOIIECHUH Ta30B 20.12.2024 https://m.edsoo.ru/ff0d5708

o bubamorexa [JOK
45 DOu3nvecKkrue U XMMUYECKUE CBOMCTBA BOIbI 23.12.2024 https://m.edsoo.ru/ff0d587a
o bubamorexa [JOK

46 CocraB ocHoBanuii. [TonsTHE 00 MHAMKATOpax 26.12.2024 https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackiliieHHbIE U

47 A p p I 97 12.2024 bub6mmoreka LIOK

HCHACBIIICHHBIC pACTBOPLI.

https://m.edsoo.ru/ffod5b40
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Bubaunorexa [JOK

48 MaccoBas 10715 BEILIECTBA B pacTBOPE 09.01.2025 https://m.edsoo.ru/ffod5b40
Ilpakmuueckas padoma no meme «IIpuroroBieHne
49 e . . . 10.01.2025 Bubmoreka [TOK
pacTBop?B C ompeieJIEHHOI MaccoOBOi T01ei .01. https://m.edsoo.ru/ffod5eba
pacTBopéHHoro Bemecrsa». Ilpasuna Th.
50 Konmponvuasn paboma no meme «Kuciaopoa. Bogopon. 13.01.2025 EI/I6J‘I.I/IOTeKa [IOK
Bona» https://m.edsoo.ru/ff0d6342
Amnanus xouTpoJibHoH padoTsl. [loaroroska k BIIP,
51 P P 8 16.01.2025
oroa.
) bubaunoreka [JOK
52 Oxkcunpl: cocTas, KiaccuuKkaIus, HOMEHKIaTypa 17.01.2025 https.//m.edsoo.ru/ff0d664e
[Tony4yeHne u XUMUYECKUE CBOMCTBA KUCIOTHBIX, Bu6inoreka [JOK
53 20.01.2025 _
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
) bubmuoteka IIOK
54 OcHoBaHusI: cOCTaB, KiIaccu(UKalns, HOMEHKIaTypa 23.01.2025 https://m.edsoo.ru/ffod67ca
o . bubmuoreka [IOK
55 [Tonydyenune u XuMHUYECKUE CBOMCTBA OCHOBAHUI 24.01.2025 https://m.edsoo.ru/ffode7ca
. bubmmoreka LIOK
56 Kucnoter: cocras, knaccudukamms, HOMEHKIaTypa 27.01.2025 https://m.edsoo.ru/ffodfee2
. bubanoreka [JOK
57 [Tonydenne u XuMHUYECKUE CBOMCTBA KUCTOT 30.01.2025 https://m.edsoo.ru/ffdfee?
58- Conu (cpemnue): HOMEHKIATypa, COCOOBI MOTyYSHUS, 31.01.2025 Bu6motexa [JOK
59 XUMHUYECKHE CBOMCTBA 03.02.2025 https://m.edso0.ru/00ad9474
Ilpaxkmuueckasn paboma. PenieHne 3KCrePUMEHTAIbHBIX
60 o 06.02.2025 bubanoreka [JOK
3agav 1mo Te“Me «UCHOBHBIEC KJIACChI HCOPraHNIC€CKUX Uz, https://m.edsoo.ru/OOad9b7c
coequHenuin». Ilpasuna Th.
61- ['enernueckas cBsA3p MEXKY KllacCaMHu 07.02.2025 Bubmroreka LIOK
62 HEOPraHMYECKHX COCAMHEHUIN 10.02.2025 https://m.eds00.ru/00ad9a50
O0o001IeHNEe B CHCTEMAaTH3allusl 3HAHUH 10 TeMe Bubmmorexa 1JOK
63 N 13.02.2025 _
«OCHOBHBIE KJIACCHI HEOPTraHUYECKUX COENHEHHI» https:/m.edsoo.ru/00ad9cb?2
Koumponvnasa paboma no meme ""OCHOBHBIE KJIACCHI bubmmoreka ITOK
64 o 14.02.2025 _
HEOPraHM4YeCcKUuX coeJuHeHuni' https://m.edsoo.ru/00ad9ela
Ananu3 x/p "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX
65 P P 17.02.2025

coenunenuii". [loaroroska k BIIP, OI'3.
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HepBHe IIOIIBITKH KJIaCCI/I(l)I/IKaLII/II/I XUMHNYCCKHUX

Bubanorexa [JOK

66 20.02.2025
251eMeHTOB. [IoHsATHE O Ipymax cXOAHBIX JJIEMEHTOB https://m.edsoo.ru/00ad9ffa
67- Ilepnoanueckuit 3akoH u [lepuoanueckas cucrema 21.02.2025 Bu6mnorexa [OK
68 xumuueckux 3nemenTos /1. 1. Menneneesa 24.02.2025 https://m.edsoo.ru/00ada52¢
Bbubaunoreka [JOK
69 [Iepuoasl, rpynmsl, HOATPYIIIIEI 27.02.2025 https://m.edsoo.ru/00ada52¢
70- c c U 28.02.2025 BuGmuroreka [IOK
7 TpoeHune atoMoB. CocTaB aTOMHBIX siaep. M30Tonbl 03.03.2025 https://m.edsoo.ru/00ada342
72- CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 06.03.2025 | Bubanorexka [IOK
73 [Tepuomuueckoii cuctemsl J[. 1. Menneneena 07.03.2025 https://m.edsoo.ru/00ada6bc
XapakTepuCTUKA XUMHAYECKOTO 3JIEMEHTA IO €r0
74- - . R 10.03.2025 BuGmuioreka [IOK
75 noJjiocxxeHuto B [lepuoanueckoit cucreme /1. U. 13.03.2025 https.//m.edsoo.ru/00adag24
MenneneeBa
3navenue [lepronnyueckoro 3aKoHa Jjisl pa3BUTHS Bt LOK
. o NOJIMOTCKA
76 Hayku u npaktuku. /. U. MenneneeB — y4é€HbIi, 14.03.2025 https.//m.edsoo.ru/00adag6e
MeJaror U rpaKJaHuH
DIEeKTPOOTPULIATEILHOCTh AaTOMOB XUMHUYECKHUX
77 p pui 17.03.2025 BI/I6J'I.I/IOTeKa LHOK
3IEMEHTOB. https://m.edsoo.ru/00adaab8
bubanoreka [JOK
78 HNoHnHas xumuyeckas CBs3b. 20.03.2025 https://m.edsoo.ru/00adac34
79- K 21.03.2025 Bubimnoreka [IOK
80 OBAJICHTHAs MOJISIPHAS. XUMUYECKas CBS3b. 03.04.2025 https://m.edsoo.ru/00adaab8
81- K 04.04.2025 Bu6nuorexa [JOK
g2 OBAJICHTHAs HEMOJISIPHASI XUMUYECKas CBS3b. 07.04.2025 https://m.edsoo.ru/00adaab
83 Meranueckas XMuMUYECKasi CBA3b. 10.04.2025
Tunel KPUCTAIIIMYECKUX PELIETOK. 3aBUCUMOCTh
84 (bM3UYECKHUX CBOMCTB BEIIECTB OT THIIA 11.04.2025
KPUCTAJUIMYECKON PELIETKHU.
85- c 14.04.2025 Bubinoreka [IOK
86 TETICHb OKUCIICHUS. 17.04.2025 https://m.edsoo.ru/00adae28
OKHCIIUTENBbHO-BOCCTAHOBUTENIBHBIEC PEAKLIUH.
87- 18.04.2025 Bubnmorexa [IOK
88 21.04.2025 | https:/m.eds0o.ru/00adb076
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Bubaunorexa [JOK

. 24.04.202
89 OxucnauTenu ¥ BOCCTAaHOBUTEITU 04.2025 https://m.edsoo.ru/00adb076
90 Konmponvnas paboma no meme 25 04.2025 BI/I6J'I.I/IOT€Ka LIOK
«CTtpoenne aTtoma. XUMHYECKAsA CBA3bY https://m.edsoo.ru/00adb486
AHanu3 KOHTPOJIBHOM paboThHI "'cTpoeHUE aToMa.
01 POJIRHON P P 28.04.2025
Xumnueckas cBsi3b' . [loaroroska x BIIP, OI'D.
9 O06o0011IeHre U CHCTEMAaTH3alUsd 3HAaHUH 110 XUMUH 110 Bu6motexa [JOK
TeMme «KomuecTBo BelecTBay (peIleHue 3a/1a4) 02.05.2025 | https://m.edsoo.ru/00adb33c
O06o01enre U cucTeMaTu3als 3HaHUH 110 XUMUU 10
93 TeMe «XHMMHUYECKUE ypaBHEHU» (pelIeHue 3a1a4 1o Bubmiorexa LIOK
P P s 05.05.2025 https://m.edsoo.ru/00adb33c
XUMHYECKUM YPaBHEHUSIM)
04 O06o00meHre B CUCTEMAaTH3aIKS 3HAHUH 110 XUMHUH TI0 Bu6nunorexa [JOK
TeMe «OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUN 08.05.2025 | https://m.edsoo.ru/00adb33c
O06o01menre U cucTeMaTu3alys 3HaHUH 110 XUMUU 10
95 TeMe «OCHOBHBIE KJIaCChl HEOPTraHUYECKUX bubmnorexa LIOK
o P 12.05.2025 https://m.edsoo.ru/00adb33c
COCTMHCHUI
O06001IeHNe U cUCTEMATU3AaLMs 3HAHUHN 110 XUMHHU 110 Bt HOK
HNOJIMOTCKA
96 TEME «OCH(iBHBIG KJIACChl HEOPTaHUYECKUX 15.05.2025 https://m.edsoo.ru/00adb33c
COCTMHCHUI
OO6o0menre U cucTeMaTu3alys 3HaHUH 110 XUMUH 110 Bt HoK
HNOJINOTEKA
97 TeMe «I'eHeTHYecKas CBA3b Muemz[y KJIacCaMH 16.05.2025 https://m.edsoo.ru/00adb33c
HEOPraHUYECKUX COCTMHCHHIN
08 OO6o01IeHre U cucTeMaTu3als 3HaHUH 110 XUMUH 110 Bu6motexa [JOK
Teme «CTpoeHue aTomay 19.05.2025 https://m.edso00.ru/00adb33c
OO6o01IeHre U cucTeMaTu3alys 3HaHUH 110 XUMUH 110 Bu6motexa [JOK
99 22.05.2025
TeMe «XUMUYECKasI CBSI3b https://m.edsoo.ru/00adb33c
[IpomexyTouHas aTTecTarusi. - HOK
HNOJINOTECKA
100 | HtoroBas KOHTpOJbHAs paboTa 3a Kypc XUMHUH & 23.05.2025 https://m.edsoo.ru/00adach?
KJace (ecau ne nucanu BITP no xumuu 8 knacc)
101- | OOGoOrieHre U cUCTeMaTHU3aIHsI 3SHAHUA. 26.05.2025 Bu6motexa [JOK
102 | Benukue pycckue U 3apyOexHble YUeHbIe-XUMUKH. 29.05.2025 https://m.edsoo.ru/ff0d61c6
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OBHIEE KOJIMYECTBO YACOB 110 IPOT'PAMME
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9 KUIIACC

Ne KoauuecTBo yacos Hara JyeKTpoHHbIEe HU(POBBHIE
Tema ypoka
n/m Bcero | Kontpoabubie | IlpakTHueckue H3y4eHUHA o0pa3oBare/bHbIe
padoThbI padoThbI pecypcbl
[Tepuonnueckuii 3akoH. [leprnoanueckas cucrema bubmmoteka [JOK
1 1 03.09.2024 ]
xumuueckux 3nemeHToB /1. 1. Menneneesa https://m.edso0.ru/00adb59
3aKOHOMEPHOCTH B U3BMEHEHUH CBOMCTB XUMHYECKHX Bub6 OK
2 P " 1 04.09.2024 | Promroreia Il
DJIEMEHTOB IEPBBIX TPEX IIEPUOIOB https://m.edsoo.ru/00adh6b6
Knaccudukarms n HOMEHKIIaTypa HEOPTraHMISCKUX bu6 OK
3 (uxar MY P 1 10.09.2024 u J'I.I/IOTeKa 11
BEIECTB https://m.edsoo.ru/00adb7e2
Bunpl xuMHu4ueckoil CBA3U U TUILI KPUCTANIMUECKUX bu6 OK
4 o P 1 11.09.2024 | Dromoreka Il
pemeToK https://m.edsoo.ru/00adbac6
K'oumpom;uaﬂ pa6oma no meme
5 «IToBTOpeHHE U YIiIyO/IeHHEe 3HAHHIT OCHOBHBIX 1 1 17.09.2024
pa3aeaoB Kypca 8 Kiacca»
Knaccudukamms XuMHIecKUX peaKIui M0 pa3IndHbIM Bub OK
6 (buxar peakn P 1 18.09.2024 u J'I-I/IOTEKa 11
[PU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTue o ckopocTu XumMu4deckoi peakuuu. [Tonstue Bubinoreka [IOK
7 1 25.09.2024 i
0 T'OMOT€HHBIX U I'€TEPOI€HHBIX PEeaKIUIX https://m.edsoo.ru/00adbe9a
[TonsiTue 0 XMMUYECKOM paBHOBECHU. DAKTOPHI,
8 BJIUSIOIIHAE Ha CKOPOCTH XUMUUYECKOI pPEeaKIUU U 1 26.09.2024 buGamorexa [IOK
m p peaxi T https://m.edsoo.ru/00adc28c
MOJIO)KEHNE XUMHYECKOTO PaBHOBECHSI
bubanorexka [JOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH. 1 01.10.2024 https://m.edsoo.ru/00adcade
Teopus snekTpoUTUUECKON nuccoruanui. CHIIbHEIC Bub6 OK
10 P P Areeotat 1 02.10.2024 | Dromrorexa Il
U cl1aobIe ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. Bbubmnoreka [JOK
11 HoHHble ypaBHEHUS pPEaKIIUM. 1 08.10.2024 https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUM B CBETE Bubanorexa [IOK
12 N . 1 09.10.2024 ]
MIPEJICTaBICHUI 00 IEKTPOTUTUYECKON TUCCOLIUAIITT https://m.edsoo.ru/00add5d8
XUMHUUECKHE CBOMCTBA COJICH B CBETE MPEICTABICHUM b K
13 pen 1 15.10.2024 | Dromoreia HO

00 SHCKTpOHHTHqCCKOﬁ JUCCoMaln

https://m.edsoo.ru/00add8b2
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Bubaunoreka [JOK

14 [Tonsartue o runmponuse comueit 16.10.2024 https://m.edsoo.ru/00addod4
o Bubmoreka [TOK
15 O000111eHIE U cUCTEMATHU3aIUs 3HAHUN 22.10.2024 https://m.edsoo.ru/00addd12
11 b K
16 pakmuueckas paboma 23.10.2024 I/I6J'I.I/IOTeKa oo
«Pemenue 3KcnepuMeHTaNbHbIX 3a1a4». Ilpasuna Th. https://m.edsoo.ru/00addbfa
Konmponvuaa paboma no meme «JIeKTPOJUTHYECKAS bu6nmorexa [TOK
17 05.11.2024 _
auccouranns. XuMu4ecKne peakuid B pacTBoOpax» https://m.edsoo.ru/00addecO
OO6mast xapakTepUCTHKA TaJIOT€HOB. XUMUUYECKHE b K
18 Hul p p 06.11.2024 I/I6J'I.I/IOTeKa 11O
CBOMCTBA Ha IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnoposojiopoa. CossiHast KUCIIOTa, XUMUYECKUE bubmmoreka LIOK
19 . 12.11.2024 _
CBOMCTBA, MIOJIy4YE€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
Ilpaxkmuueckasn paboma no meme «Ilonydenue coJstHOM Bbubmnoreka [JOK
20 P 13.11.2024 _
KHCJIOTBI, u3y4eHue e¢ ceoiicre». Ilpasuna Th. https://m.edsoo.ru/00ade348
Brrunciienust no ypaBHEHHSIM XUMHUYECKUX PEaKIIHil, bubmuoreka [IOK
21 19.11.2024 _
€CJIM OJINH U3 PEareHTOB JIaH B U30bITKE https://m.edso0.ru/00ade488
bubanoreka [JOK
22 OO6mrast XxapakTepucTuka 31eMeHTOB VIA-rpynibl 26.11.2024 https://m.edsoo.ru/00ade64a
AmnorponHbie MoAMUKaMK cepbl. HaxoxaeHne
23 cepbl U €€ COeIMHEHU B pUpoae. XUMUYECKHE 27.11.2024 Bubmuorexa LIOK
p . a PHpOJIC. T https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
CepoBo10po, CTpOCHHE, PUZNIECKUE U XUMUYECKHUE Bu6 OK
24 p\, nopon, CTp ¢ 03.12.2024 ul JI.I/IOTeKa]_[
CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCI0Ta, (U3NYECKUE U Bub6 OK
o5 A\ p up ¢ 04.12.2024 u JI.I/IOTeKa Ji(
XUMUYECKHUE CBOMCTBA, IPUMECHEHHE https:/m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JICKAIIUE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHus: CEpHON Butmoreka [[OK
26 . 10.12.2024 _
KHCJIOTHI. XUMUYECKOE 3arpsi3HEHNE OKpYXKaroei https:/m.edsoo.ru/00adec8a
Cpebl COEIMHEHUSIMU CEPBI
Brrunciienne MaccoBoi A0JIM BBIXOJA IPOJLYKTA
CaKIINU. bu6 OK
27 | P 11.12.2024 | Promorera Il

https://m.edsoo.ru/00adec8a
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OOm1ast XxapakKTepUCTHUKA IIEMEHTOB V A-TPyIIIbI.

Bubaunorexa [JOK

28 Asor, paCHp0CTpi1HeHI/Ie B IIpUpoje, PU3NUECKUE U 17.12.2024 https://m.edsoo.ru/00adeead
XUMHYECKUE CBOMCTBA

29 AmMuak, ero (pu3nveckrue 1 XMMHYECKHE CBOICTRA, 18.12.2024 bubnuorexa [JOK
HOJIyYEHUE U IPUMEHEHNE o https://m.eds00.ru/00adf004

30 IIpakmuueckas paboma «Iloyyenne aMmmuaka, 24.12.2024 bubmoreka [IOK
usy4enue ero coiicre». Ilpasuna Th. o https://m.edso0.ru/00adf180

31 A3OUTHa51 KHCTIO0TA, €€ (PU3NUecKre U XUMUYECKUE 25 12.2024 bubnuorexa [JOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH aMMOHWS B

32 KayecTBE MUHEPaIbHBIX yA00peHui. XUMU4ECKoe 08.01.2025 bubnuorexa [JOK
3arps3HEHHE OKPYKAIOIIEH CPe/Ibl COETMHEHUSIMH o https://m.edso0.ru/00adf518
a3oTa.

33 ®docdop. Oxcua pochopa (V) u pocdopnas kucioTa, 14.01.2025 bubmuorexa [JOK
(Gu3NYECKUE U XUMUYECKUE CBOWUCTBA, TTOJyYeHHE o https://m.edso0.ru/00adf68a
Hcnonws3oBanne GocdaToB B Ka4eCTBE MUHEPATBHBIX

34 oOpeHwuil. 3arps3HeHne MPUPOTHON cpeIbl 15.01.2025 Bubmmorexa [JOK
YHOOP - Jarp PUpOA pea o https://m.edso0.ru/00adfc20
dhocdharamu
VYriepon, pacnpocTpaHeHue B IPUPoJie, GU3HIESCKUE 1 bubnnoreka [JOK

35 . 21.01.2025
XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u XuMHYECKre

. bu6mmoreka [JOK
36 CBOMCTBA. DKOJIOTMYECKUE TTPOOIEMBI, CBSI3aHHBIE C 22.01.2025
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (1V)
37 VYroJibHas KUCHOTA U €€ CONn 28.01.2025 bubmmorexa [JOK
https://m.edsoo.ru/00ae006¢
Ilpakmuueckas paboma
b K
38 "IMosyueHue yriaekucaoro raza. Kauecrsennas 29.01.2025 nomorexa LO
https://m.edsoo.ru/00ae027e
peakuus Ha kapOoHaT-uon". Ilpasuna Th.

39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX 04.02.2025 bubnuorexa [IOK
BEIIECTBAX KaK O COCAUHECHUAX YIJIepoia R https://m.edsoo.ru/00ae054e

40 Kpemnuuii u ero coenunenus 05.02.2025 buGmnorexa [IOK

https://m.edso0.ru/00ae080a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a

Ilpakmuueckaa padoma. Penmienne 3KCriepuMeHTAIBHBIX

., Bubmorexa [TOK
41 3a71a4 o TeMe «BakHelilne HeMeTALIbI U UX 11.02.2025 https://m.edsoo.ru/00ae0bf2
coennHenus». Ilpasuna Th
42 Koumponvuasa paboma no meme «Baxxueiimue 12.02.2025 BI/I6J'I.I/IOT€Ka LIOK
HEMEeTAJJILI MU UX COeMHEHU D https://m.edsoo.ru/00ae0e18
OO0mas XxapakTepuCTHKa XUMUYIECKHX JIEMEHTOB —
MeTaIoB. MeTaindecKkas CBSI3b M METaJNIMISCKast Bubmoreka [IOK
43 .. N 18.02.2025 _
KpUCTaJIIMuecKas pemérka. Guznyeckue cBoicTBa https://m.edso0.ru/00ae103e
METAJUIOB.
XUMHYeCKHe CBOMCTBA METAJIOB. b K
44 ! . 19.02.2025 | Puomoreia O
DNEKTPOXUMHUYECKUN Psil HAIPSLDKEHUH METalJIoB https://m.eds00.ru/00ae1156
O6mwme cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.
45 Brraucienus mo ypaBHEHHUIM XUMUYECKUX PEAKIIUHA 25.02.2025 bubmorexa LIOK
M PeaKLIIH, T https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT MIPUMECH
bubmuoteka IIOK
46 [TonsaTHe 0 KOPPO3UU METAIIIOB 26.02.2025 https://m.edsoo.ru/00ae1278
bubanoreka [JOK
47 [enounnie merane! 04.03.2025 https://m.edsoo.ru/00ae14b2
bubanoreka [JOK
48 OKcubl ¥ THAPOKCUIBI HATPUS U KAJTUS 05.03.2025 https://m.edsoo.ru/00ae14b2
. . bubanoreka [JOK
49 [llerouHO3eMeEIbHBIC METAILIBI — KAIbLHN M MarHui 11.03.2025 https://m.edsoo.ru/00ae15¢e8
. bubanoreka [JOK
50 Baxueime coequHEHNS KaJIbLIUs 12.03.2025 https://m.edsoo.ru/00ae15¢e8
51 O00011eHre U cucTeMaTU3alus 3HAHUN 18.03.2025
. . bubanorexa [JOK
52 XKécTkoCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUS 19.03.2025 https://m.edsoo.ru/00ae1886
Ilpakmuueckasa paboma " KécTkocTh BOAbI H METOIbI €€ Bubnnoreka IIOK
53 01.04.2025 _
ycrpanenus'. Ilpasuna Th. https://m.edsoo.ru/00aelae8
. Bbubmnoreka [JOK
>4 AmoMHHUiH 02.04.2025 https://m.edsoo.ru/00aelc64
AntomuHuil. AMQoTepHbIe CBOMCTBA OKCHIA U B oK
55 TUAPOKCHUAA. 08.04.2025 Homoteka 11

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

Bubaunoreka [JOK

%6 | Hemeso ! 09.04.2025 | 06:/im.edsoo.ru/00ae1d8

57 Oxkcunpl, ruapokcusl u conu xkenesa (1) u xenesa 1 15.04.2025 Bubnnoreka [JOK
(rm o https:/m.edsoo.ru/00ae35e6

58 O0o01IeHre U cCHCTeMaTH3alus 3HaHU ! 1 16.04.2025
Ilpakmuueckaa padoma. Penmienne 3xciepuMeHTAIBHBIX

59 B . 1 22 04.2025 Bbubaunoreka [JOK
3ajgav 1o TeMeI«I 3H€HCI/I?BI/IC MeETAJJIbI U UX . . https://m.edsoo.ru/Oan3de8
coequnenus». Ilpasuna Th.

Brruucnenus mo ypaBHEHUAM XUMUUYECKUX PEAKIUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B U30BITKE HJIN 1 23.04.2025 bubnuoteka LIOK
COJIEP’KUT IpUMecH. Brruncnenust MmaccoBoi 10U o https://m.eds00.ru/00ae1750
BBIXO/Ia TTPOJIYKTA PEAKIIHH.

61 O06001enre 1 cucTeMaTru3aIus 3HaHUH 1 29.04.2025
K

62 0Hmp0.ileaﬂ pa6oma no meme 1 30042025
«BaxxHelne MeTalJIbI H UX COCIUHCHUN»

63 BemectBa u maTepuainbl B HOBCEAHEBHOM KU3HU 1 06.05.2025 Bubnunoreka IJOK
YeII0BEKa o https://m.edso0.ru/00ae3f50

. bubanoreka [JOK

64 XHUMHYECKOE 3arpsi3HEHNE OKPYXKAIOMIEH CpeIbl 1 07.05.2025 https://m.edsoo.ru/00ae4270

bubanoreka [JOK

65 Pons xumuu B pemieHnn SKOJOTHYECKUX TTPOoOIemM 1 13.05.2025 https://m.edsoo.ru/00ae4270

66 PesepBubIit ypok. O6001IEHNE U CHCTEMaTH3aIIHs 1 14.05.2025 Bubmunoreka 1JOK
3HAHWII T https://m.edsoo.ru/00ae0d0a

67 PesepBHblit ypok. O600I1IeHNHE U CHCTEMAaTU3alUs 1 20.05.2025 Bu6motexa [JOK
3HAHUMI T https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. OG00IIEHNE U CHCTEMAaTHU3aIIHS 1 91.05.2025 Bu6motexa [JOK
3HAHUMI T https://m.edsoo.ru/00ad9ch2

OBLIEE KOJIMYECTBO YACOB 11O NIPOTPAMME 68
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YUYEBHO-METOJMYECKOE OBECIEYEHME OGPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI JUISI YYAEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB N.I'., CnankoB C.A., AKIIMOHEPHOE
obmectBo «M3marenscTBO «IIpocBemnienue
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., CnagkoB C.A., AKIIMOHEPHOE

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

MeTtoanyeckue mocoous

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

bu6mnorexa IIOK






