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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa 1O XWMHH Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHHS COCTAaBIIEHA HAa OCHOBE
TpebOBaHUN K pe3ylbTaraM OCBOCHHS OCHOBHON 00pa3oBarelbHOW MpPOrpaMMbl OCHOBHOTO OOIIETo
obpazoBanus, npexacraBieHHbIx B PI'OC 00O, a Takxe Ha OcHOBe (perepanbHO paboueil mporpaMMel
BOCIIUTAHUSA M C YYETOM KOHIICTIIMH TMPENoAaBaHus y4eOHOro npeaMera «XuMus» B 00pa3oBaTelbHBIX
opranm3anusax Poccuiickont denepannm.

[IporpaMma mo xumuu Ja€T MpeACTaBICHUE O LIENAX, OOIIel cTpaTeruu OOydeHHUs, BOCIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCSI CPEICTBAMHU Y4eOHOro NpeaMeTa, YCTaHABIMBAeT OO0S3aTesIbHOE IMPEIMETHOE
COJEpKAHME, IPENYCMATPUBAET PACIIPENEIICHUE €T0 110 KJaccaM U CTPYKTYPUPOBAHME I10 pa3jieiaM U TeMaM
MporpaMMbl 10 XHMHH, OMPEIEISICT KOJUYECTBEHHbIE M KAu€CTBEHHBIC XapaKTEPUCTUKHU COJCP>KaHUS,
PEKOMEH/IYEMYIO MTOCIEI0BATEILHOCTh U3YUCHHUSI XUMHUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHKHU Y4eOHOTO MpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yUJaroNuXCsl, ONPEAeseT BO3MOKHOCTH
mpeaMeTa JJis peann3alui TpeOOBaHMI K pe3ylibTaraM OCBOSHUSI OCHOBHOW 00pa30BaTEIbHON MPOTPaMMBI
Ha YpOBHE OCHOBHOIO OOIIero oOpa3oBaHUs, a TakKe TpeOOBaHUU K pe3ynbTaraM OOy4eHHUsS XUMHH Ha
YpOBHE MeNell H3ydyeHUs MpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABAaTEIbHOW AESTENBbHOCTH
00y4Yaromierocs 1o 0OCBOGHUIO yUeOHOTO COAepKaHUSI.

3HaHHEe XUMHH CIY)KUT OCHOBOM JUisi (OPMHPOBAHUS MHUPOBO33pEHUSI O00y4yaromierocsi, €ero
MPEJCTAaBICHU O MaTepuaJbHOM €IUHCTBE MHUPA, BAXKHYIO pPOJb HUIpaloT (QopMHpyeMble XUMHEH
MIPEICTABJICHHS O B3aMMOIIPEBPAIICHUSAX SHEPTUU M 00 SBOJIOIMU BEIIECTB B MPUPOAEC, O MYTAX PEIICHUS
I00aBHBIX MPOOJIEM YCTOWYMBOTO PA3BHTHS YEIIOBEYECTBA — CHIPHEBOM, SHEPTETUUCCKOH, MHINECBON H
IKOJIOTUYECKOH 0€30MacHOCTH, TIPOOIIEM 3IPAaBOOXPAHEHHUS.

N3yuenne xumuu:

CHOCOOCTBYET pealln3alii BO3MOKHOCTEH I CaMOpa3BUTHS U (POPMUPOBAHUS KYJIBTYPhI IUYHOCTH,
e€ o01el U GyHKIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJl B OPMHUPOBAHKE MBIIUICHHUS U TBOPYECKUX CIIOCOOHOCTEHN 00yUYaronnxcs, HABBIKOB UX
CaMOCTOSITENIbHON  y4eOHON JAeSITeNTbHOCTH, OKCIEPUMEHTANbHBIX U HCCIEAOBaTeNbCKUX yMEHUH,
HEOOXOAMMBIX KaK B TTIOBCETHEBHOM JKU3HU, TaK U B MTPOPECCUOHATBHON NeATEIbHOCTH;

3HAKOMUT CO CHENU(PUKOW HAYYHOTO MBINIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IVIsAAa Ha
€IMHCTBO MPUPOJIBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TANOM B ((OPMHPOBAHUU €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH O0YyYaroIIHuXCsl;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAyYHBIM 3HaHUSM, K
MIPHUPOJIE, K YEJIOBEKY, BHOCHUT CBOI BKJIaJl B HKOJIOTHYECKOE 00pa3oBaHNEe 00YJArOIINXCS.

JlanHble HampaBieHUsT B OOy4EHHH XHMHH OOECIEUMBAIOTCA CHEHU(PHUKON comaep:KaHus y4eOHOTro
npeaMeTa, KOTOPBIN SIBISETCS MEeNaroruuyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOM HAayKHM XUMHUU Ha
OIPENEIIEHHOM JTare €€ pa3BUTHs.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHuUsI OPUEHTUPOBAH HA OCBOCHUE 00YJAIOIIIMMHUCS
CUCTEMBI TEPBOHAYAIBHBIX TMOHATUA XUMHH, OCHOB HEOPTaHMUYECKOW XMMHHU M HEKOTOPBIX OTICIHHBIX
3HAUUMBIX MMOHSITUI OPraHNYEeCKON XUMUU.

CrtpykTypa comepkaHusi MporpaMMbl IO XUMHUH C(hOPMHPOBAHA Ha OCHOBE CHCTEMHOTO MOX0/1a K €&
n3ydyeHuto. ConepkaHue CKIIQJbIBAETCS M3 CUCTEMbl MOHATHI O XMMHUYECKOM 3JIEMEHTE M BEIECTBE U
CUCTEMBI TIOHSITHIA O XUMHUYECKO peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPraHHM30BaHbI MO MPUHIUITY
MOCJIEI0BATENHLHOTO PA3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKUX MPECTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKY/ISIPHOTO YYEHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoanyeckoro 3akona /I. 1. MenzaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHUS O CTPOCHHH aTOMa U XUMUYECKOU CBSI3H;



— MpeJICTaBIECHUH 00 AIEKTPOIUTUYECKOHN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teoperndeckue 3HaHMS pacCMaTpUBAIOTCA HA OCHOBE HMIIMPHUYECKU IMOJYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BUBAIOTCA MMOCIEAOBATEIBHO OT OJHOTO YPOBHS K JIPYTOMY, BHIIONHSSA (YHKIUU OOBSICHEHUS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOECHHUS W BO3MOXKHOCTEH IMPAKTUYECKOIO IPUMEHEHUS M IOJIy4yeHUs
M3y4aeMbIX BELIECTB.

OcBoeHue HporpaMMbl MO XMMHHU CIIOCOOCTBYET (POPMUPOBAHMIO HPEACTABICHUS O XUMHUYECKON
COCTAaBJIAIOIIEH HAyYHOW KapTHHBI MHpaA B JIOTUKE €€ CUCTEMHOW IPUPOJBI, LIEHHOCTHOTO OTHOLICHHS K
Hay4HOMY 3HaHHUIO U METOAAM IIO3HaHMs B Hayke. M3yueHue XuMuu MpOUCXOIUT ¢ NPUBJICYCHUEM 3HAHNUN
13 paHee U3YYCHHBIX YUeOHBIX peaMeToB: «Okpyxaronuid Mupy, «buomorus. 5—7 knaccel» u «Pusnka. 7
KJIACcC».

[Ipu u3yyeHUn XUMUHU MPOUCXOAUT (OPMHUPOBAHUE 3HAHUN OCHOB XMMMYECKOH HayKu Kak 00jacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, IPAKTUYECKONW JESITEIbHOCTH YE€IOBEKA U KaK OJHOI0 M3 KOMIIOHEHTOB
MHUPOBOH KYJIBTYpHL. 3aja4a y4eOHOTro MpeaMeTa COCTOUT B (DOPMUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHHUM
— BaXHEWmMX (aKkToB, MOHATUH, 3aKOHOB M TEOPETUYECKUX IMOJOKEHUH, ITOCTYNMHBIX 0000IIeHUI
MHUPOBO33PEHYECKOTO XapakTepa, sA3blka HAyKH, B IMPHOOILEHHMH K HAay4YHbIM METOJaM IO3HAHUS IpH
M3YyYCHHUH BELIECTB U XMMUYECKHX peakiuii, B GOPMUPOBAHUU U Pa3BUTHUU I103HABATEJIbHBIX YMEHUHN U UX
IIPUMEHEHUH B y4eOHO-IIO3HABATEIbHON U yueOHO-MCCIIEe0BaTEIbCKOM AEATEIbHOCTH, OCBOCHUH IPaBUII
6e30macHOro oOpaleHHs ¢ BEIECTBAMU B TIOBCEAHEBHOM XKHU3HMU.

[Ipy u3y4eHHHn XUMHM Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl Ba)KHOE 3HAYECHUE MpHOOpenu
TaKHe LEIH, KaK:

— (QopMUpOBaHME HWHTEIUICKTyaJlbHO pa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYAHHUYECTBY, CaMOCTOSATEILHOMY MPHHATUIO PEHICHWH, CIOCOOHON ajmanTupoBarbcsi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaNpaBJIEHHOCTh 00y4Y€HHs Ha CUCTEMaTniyeckoe NpUoOILIeHne 00yyaroIuxcs K CaMOCTOSTEIbHON
[I03HABATENILHON JI€ATEIbHOCTH, HAYYHBIM METOAAM IO3HaHUsA, (POPMUPYIOIIUM MOTHBALUIO U pa3BUTHE
CIocOOHOCTEH K XUMUH;

— obecrnieyeHne yCIOBUi, CIIOCOOCTBYIOMIMX MPHUOOPETEHUIO 00YUYaIOIIUMUCS OIbITa Pa3HOOOPa3HOM
NEeSITeIbHOCTH, TIO3HAHUS M CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMI), MMEIOLIUX
YHUBEPCAIBbHOE 3HAYEHHE JUIsl pa3JIUYHBIX BUJIOB JI€ATEIbHOCTH;

— (opmupoBanue oOmieil (yHKIIMOHAIBLHOW M €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM 4YHCIIE
YMEHMH OOBSICHATH M OLICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT, HOJyYEHHBbIE TPH
U3YyYCHUH XUMHHU, IPUMEHSTh UX IPU PELIEHUN TPOOIeM B TOBCETHEBHOM KHU3HHU U TPYOBOM 1€ATEIBHOCTH;

— (opmHpoBaHHE Yy OOydYalOUIMXCS TYMaHUCTHUYECKUX OTHOIICHUH, IMOHMMaHUS LEHHOCTH
XMMHUYECKMX 3HAHUHM I BBIPAOOTKU HKOJIOTMYECKH I1eJeCO00pa3sHOro MOBEACHHsS B OBITY U TPYHAOBOM
JESATENIBHOCTH B LIEISIX COXPAHEHUsI CBOETO 3/10POBbs U OKPYKAOLLEH IIPUPOAHON CPEBI;

— pa3BUTHE MOTHUBALIMU K O0YUYEHHIO, CIIOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHMSI 00I1I€YeNIOBEUECKHIX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOQHIIS ¥ HATPABICHHOCTH
JabHENUIIEro 00yueHusl.

Oo6111ee 4nciIo 4acoB, OTBEAEHHBIX ISl U3YUYE€HUS XMMHH Ha YPOBHE OCHOBHOT'O 00I11eT0 00pa3oBaHuUsl,
coctasisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 4aca B Heneno), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COIJEP/KAHUE OBYUYEHMUAA

8 KUIIACC

IlepBoHaYaIbHBIE XUMHYECKUE OHATHS

[Ipenmer xumuu. Posib XMMHM B KW3HU 4YeNoOBeKa. XHMMHUA B CUCTEME HayK. Tena M BELIECTBa.
dusnuecKue CBOMCTBA BEUIECTB. ArperarHoe coCTosiHuE BelecTB. [loHsTHE 0 METO1aX MO3HAHUS B XUMUHU.
UucTteie BemecTBa 1 cMecu. CriocoObl pa3aeeHus: CMECEH.

ATOMBI U MOJIEKYNIbl. XUMHUYECKHE 3eMEHThl. CHMBOJIBI XMMHUYECKHX IEMEHTOB. [Ipocteie u
CJIOKHBIE BelllecTBa. ATOMHO-MOJIEKYIISIPHOE YUYEHHE.

Xumunyeckas ¢popmyna. BaJeHTHOCT, aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BemectB. OTHOcuTenbHAsE aroMHas Macca. OTHOCUTENbHash MOJEKylIsipHas Macca. MaccoBas J0Jis
XUMHUYECKOTO 3JIEMEHTA B COCAMHEHUU.

KonmnuectBo BemectBa. Monbs. MossspHass macca. B3auMOCBSI3b KOJIMYECTBa, MAacChl M 4YHCia
CTPYKTYPHBIX €IMHHUII BellecTBa. PacuéTsl mo ¢popmynamMm XMMHUYECKUX COCTUMHEHUH.

Pu3nuecKue U XUMUYECKHUE IBICHHS. XUMUYECKasl peaklus U €€ Mpu3HaKu. 3aKOH COXPAHEHUS] MacChl
BellecTB. XuMu4eckue ypaBHeHHs. Knaccubukanus XUMUYECKUX peakiuil (COeIWHEHUSs, Pa3IokKEeHHUS,
3aMeIIeHHS, OOMEHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XUMUYECKOW MOCYAOH, MpaBUIaMU pabOThl B TaOOpaTopuu U mpuéMamMu 0OpaIieHus ¢
nabopaTopHBIM 00OPYIOBAaHUEM, H3YUCHHE M ONMUCAHUE (U3MUECKUX CBOWCTB OOPA3I[OB HEOPTaHUYICCKUX
BEIECTB, HaOMoIeHUE Pu3nuecKuX (TUIaBlIeHUE BOCKA, TasTHUE JIbJIA, pACTUPAHKE caxapa B CTYIKE, KUTICHUE
Y KOHJICHCAIIMS BOJBI) 1 XUMUYECKHUX (TOPEHHUE CBEYH, MPOKATMBAHUE MEIHOM IMPOBOJIOKH, B3AUMOJICHCTBHE
Mela C KHUCIIOTOH) sIBIIEHUHM, HAONIONEHHE U ONMCAHME IMPU3HAKOB MPOTEKAHHUS XUMHUYECKUX peaKUui
(paznmoxkeHue caxapa, B3aUMOJICHCTBUE CEPHOM KUCTIOTHI C XJIOPUIOM Oapusi, pa3oKeHUE TUIPOKCUIA MEAH
(IT) mpu HarpeBaHuu, B3aMMOJICHCTBHE *Kele3a ¢ pacTBopoM conu meau (1), nzyuenue cnocoOoB pa3aeneHus
CMecel: ¢ MOMOIIBI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHNE, TUCTHILIAIMS, XpoMaTorpadus, mpoBeIeHue
OYHCTKH MMOBAPEHHOM COJH, HAOIIOIEHUE U OTIHCaHUE PE3YTBTAaTOB MPOBEACHHS OMBITA, MILTIOCTPUPYIOIIETO
3aKOH COXPaHEHUsI MACChI, CO3/IaHNe MOJIeTIeH MOJIEKYIT (IIapOCTEPIKHEBBIX).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYeCKUX BelECTB

Bosnyx — cmech razoB. CocraB Bo3ayxa. Kucnopoa — aneMeHT u npocToe BemecTBo. Haxoxnenue
KHCIIOpOJia B MPHUPOJIE, PU3NYECKHUE U XUMHUECKHe cBOMCTBa (peakuuu ropenus). Okcuasl. [Ipumenenne
kucnopoaa. CrocoObl MoNyueHus: KUCIOpo/a B JTa0OpaTOpPHH U MPOMBIIITIEHHOCTUH. KpyroBopoT kuciopona
B nipupose. O30H — amoTpornHas MoauduKaIus KUciaopoaa.

TemnnoBoit 3¢hekT XuMHIECKON peakuu, TEPMOXUMUYECKUE YPABHEHHUS, IK30- U DHJIOTEPMHUUECKHE
peakuuu. TormmMBo: yronb U MeTaH. 3arps3HeHHe BO3AyXa, YCUJICHHE MapHUKOBOTO A deKTa, pa3pylieHue
030HOBOTO CJIOS.

Bonopon — snemeHT u mpoctoe BemiecTBo. Haxoxaenue Bomopoaa B MpHpone, (U3HUECKHE U
XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CITIOCOOBI TToNTydeHus. KHucmoTsl u comu.

MonnsipHblii 00b€M ra3oB. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopsl. HackllieHHbIE 1 HEHACHIILICHHBIE
pacTBOpbl. PacTBOpuMOCTH BelecTB B Boje. MaccoBas 101 BEHIECTBA B PacTBOpe. XUMHUECKUE CBOMCTBA
Bozbl. OcHoBaHusA. Poib pacTBOpOB B MpHUpo/ie U B KU3HU 4enoBeka. KpyroBopoT BoIbl B HpHUPOJE.
3arpsi3HEeHUE TPUPOAHBIX Bo. OXpaHa U OYUCTKA MPUPOIHBIX BO/I.

Knaccudukanus  Heopranumyeckux  coeawHenuit.  Oxcuapl.  Knmaccudukamuss — OKCHIOB:
coneobpasyromure (OCHOBHBIC, KUCIOTHBIE, aM(pOTEpHBIE) U HecoseoOpasyromume. HomeHkmaTypa OKCHIOB.
DuU3NYECKUEe 1 XUMUYECKHE CBOMCTBA OKCUAOB. [loimydenrne okcuaos.



OcnoBanus. Knaccudukanuss ocHOBaHWMN: MMIETOYM W HEPACTBOPHMMEBIE OCHOBaHMs. HomeHknarypa
OCHOBaHMH. PU3NYECKUE U XUMUYECKHE CBOMCTBAa OCHOBaHUM. [lomydyeHre ocCHOBaHMIA.

Kucnotsl. Knaccuduxanus xucnor. Homenknarypa kucnor. @uznyeckue U XMMHUYECKHUE CBOMCTBa
kuciaot. Psa akruBroctu MmetaiuioB H. H. bekerosa. [lonyuenne Kucior.

Conu. HomeHnkiarypa coneil. @u3nueckue 1 XMMHUUECKHe CBOMCTBa coseid. [lomyuenue cosneil.

I'enernueckas cBA3b MEXKYy KllJaCCaMH HEOPTraHUYECKUX COEAMHEHUN.

Xumuueckuii Ikcnepumenm:

KaueCTBEHHOE OIpe/eicHHe COJIep)KaHUsd KHCIopoJa B BO3AyXe, IOJIydeHHe, coOupaHue,
pacrno3HaBaHHE U U3YYEHHE CBOMCTB KHUCIOPO/a, HAOIIOICHHE B3aUMOICUCTBUS BEIIECTB C KUCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHHUS M MpEKpalleHUus ropeHus (mokapa), O3HaKOMIIEHHE C 00pa3llaMud OKCHUJIOB U
OIMCaHKME MX CBOMCTB, MOJyueHHE, COOMpaHue, paclio3HaBaHUE M U3yYEHHE CBOMCTB BOJOpOAa (TOpEHHE),
B3auMozerictue Bomopoaa ¢ okcugoMm wmenu (II) (BO3MOXXKHO HCMONIB30BaHUE BUJIEOMATEPUATIOB),
HaOIr0/IeHre 00pa3LOB BEIIECTB KOJIMYECTBOM | MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHUS BEIIECTB
C pPa3iM4YHOW pPaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOW MAacCOBOM  JOJIEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJBI C MeTaulaMd (HaTpueM U Kajiblem) (BO3MOXKHO
UCIIONIb30BaHUE BUJCOMATEPUANIOB), HUCCIEIOBAaHME OOpPA3I[0B HEOPraHWYECKUX BEIIECTB Pa3IMYHbIX
KJIACCOB, HaOIIOJCHHE W3MEHEHHS OKPACKUM HHAMKATOPOB B PACTBOPAX KHUCIOT U IIENOYel, U3ydeHHe
B3aumozeiictBus okcuga menu (I) ¢ pacTBopoM cepHOM KHCIOTBL, KHCIOT C MeTaljlaMH, peakiui
HEWUTpaIu3alny, OTyYEHNE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJJHOTO METallIa IPyTUM U3 pacTBopa
COJIM, pEIlIEHNE IKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHele Ki1acchl HEOPraHM4EeCKUX COSAMHEHUIN».

Ilepuoanyeckuii 3axoH u Ilepuoguyeckas cucrema xummuieckux yaemenTos /I. U. MenaeseeBa.
Crpoenne aromoB. XuMnueckas cBsizb. OKHC/JIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

[lepBbie NOMBITKH KIacCU(PUKAIIMA XUMUIECKUX EMEHTOB. [[0HSATHE O TpyMITax CXOIHBIX JIEMEHTOB
(LIeTOYHbIE U IIEIOYHO3EMENbHBIE METAILIbI, TalOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT
amoTepHbIe OKCHUJIBI U THAPOKCH/IBI.

[lepuognueckuii 3akoH. llepumonnueckas cucrema xumuyeckux snemeHToB [[. WM. MeHnneneesa.
Kopotkonepuonnas u nnuHHONEproaHas ¢opmsl [lepuoandeckoit cucteMbl XUMUYecKux sneMmeHToB J[. U.
Menneneesa. [lepuozast u rpynmnsl. U3nuecKkuil CMBICI MOPSIKOBOTO HOMEpa, HOMEPOB NEPHUO/IAa U IPYIIIIBI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHBIX siziep. M3oTombl. DnekTponbl. CTpoeHHE JIEKTPOHHBIX 000JI0UeK
aromoB nepBbIX 20 xumuueckux sneMeHToB [lepronnueckoii cuctemsl J. 1. Menneneena. Xapaktepuctuka
XMMHMUYECKOTO JIEMEHTA I10 ero nojoxxeHuro B [lepuonnueckoii cucreme /. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMsSI paauyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB, METAUIMYECKUX |
HEMETAJUTMYECKUX CBOMCTB M0 TpyNnaM U Ieproaam.

3nayenue Ilepuonnueckoro 3akoHa u Ilepuognueckoil CUCTEMBI XHMHUYECKHUX DJIEMEHTOB JUIS
pa3BUTHS HayKu U nipakTuku. [[. 1. MeHeneeB — yu€HbIN U rpakJaHUH.

Xumudeckasi cBs3b. KoBasieHTHast (TOJsipHAsT W HEMOJSPHAs) CBSI3b. OJIEKTPOOTPUIIATEITHLHOCTH
XUMHUYECKHX dJieMeHTOB. MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBHUTENbHbIE peakuuu. llpomeccel OKuciaeHus WU
BoccTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

U3y4yeHHe OOpa3llOB BEIIECTB METAUVIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THIPOKCHAA IUHKA C
pacTBOpaMHM KHUCIOT M ILEJI0YeH, MPOBEIECHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAHOBHTEJIbHBIX PEAKLUH (TOPEHUE, PEAKIIMU PA3TIOKEHUS, COSTUHEHHS).

Mescnpeomemmoie ceasu



Peanu3anus MeXnpeIMETHBIX CBS3€d NPU M3YYEHWH XUMHUU B 8 KJIACCE OCYILECTBIISIETCS Yepe3
UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHH, TaK U MOHATHH, SIBIISIFOIIMXCS] CUCTEMHBIMU IS
OTJICJbHBIX MIPEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OOu1re ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAy4HBIH (DaKT, rUmoresa, TEOpHs, 3aKOH, aHAJIN3, CHHTE3,
KJaccu(uKanus, NEepUOJUYHOCTh, HAOIIONEHHE, SKCIEPUMEHT, MOJAEIHPOBAHUE, W3MEPEHHUE, MOJEIb,
SIBJICHUE.

®uznka: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIUJ, W30TOMbI, PaJHMOAKTUBHOCTD,
MOJIEKYJa, SJIEKTPUYECKHH 3apsjl, BEIIeCTBO, TeJl0, O0bEM, arperarHoe COCTOSHHME BELIECTBa, ras,
¢bu3nyeckre BeIUUMHBI, SAMHUIIBI U3MEPEHHUs, KOCMOC, IIIaHEeThl, 3BE3/1b1, COHIIE.

buonorus: ¢porocunTes, npixanue, buocdepa.

I'eorpadus: armocdepa, runpocdepa, MEHEpPaIBI, TOPHBIC TTOPOJIBI, TTOJIE3HBIC HCKOTIAEMEBIE, TOTLTHUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XuMu4eckasi peakius

[lepuonnueckuit 3akoH. Ilepuonnueckas cuctema xumudeckux sneMeHToB JI. M. MeHnpaeneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3BMEHEHHH CBOMCTB XUMHUUYECKHUX 3JIEMEHTOB IEPBBIX TPEX MEPUOJIOB,
KaJIns, KAJIbLIMS U UX COEUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIEMEHTOB B lleproanueckoii cucreme u
CTPOECHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbl XUMHYECKOW CBSI3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTh
CBOMCTB BEILECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKU U BUJIa XUMHYECKOU CBA3H.

Knaccudpukanus u HOMEHKJIaTypa HEOPraHMYECKHUX BEIECTB. XHUMUYECKHE CBOMCTBAa BEUIECTB,
OTHOCSIIIIUXCS K PA3IUYHBIM KJIaCCaM HEOPTaHMYECKUX COCAMHEHUH, TCHETHYECKasl CBSI3b HEOPTraHWYEeCKUX
BELIECTB.

Knaccudukanus XuMUYECKHUX pEaKIUil MO0 pa3Nu4yHbIM MpU3HAKaM ([0 YHCIy M COCTaBy
YYaCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY 3((dEeKTy, MO0 HM3MEHEHHIO CTENEeHEW OKHCICHUS
XUMHUYECKHX JIEMEHTOB, TI0 00paTUMOCTH, 110 YYACTHIO KaTaau3aropa). DK30- U IHAOTEPMHUUECKHUE PEAKIIH,
TEPMOXUMHUUYECKUE YPABHEHMUS.

[Tonsitue o ckopoctu Xxumudeckou peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peakmusax. [loHsTHE O TOMOTEHHBIX U TeTEepOoreHHbIX peakiusax. [lonstue o karaimze. [lomsTue o
XUMUYECKOM paBHOBecHU. DakTOpbl, BIUSAIONIME HA CKOPOCTh XUMHUYECKOW pEaKIMH U TIOJOXKEHUE
XUMHUYECKOTO PAaBHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu, 3JIEKTPOHHBIN OamaHc OKUCITUTEIBHO-
BOCCTAHOBHUTENbHON peakiuu. CocTaBleHHE YpaBHEHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN C
HCIONF30BAaHUEM METO/Ia DTIEKTPOHHOTO OanaHca.

Teopust >MEKTPONUTUYECKON NUCCOLMALMU. DIEKTPOJIUTHI U HEANIEKTPONUTHl. KaTHOHBI, aHMOHBI.
MexaHu3M TUCCOIMAIIMU BEIIECTB C PA3IUYHBIMH BUJIAMU XUMHUYECKOW CBsi3u. CTENeHb AMCCOLMAIIHH.
CunbHbIe U criadble AEKTPOIUTHIL.

Peakuuu nonHoro ooMeHa. YcinoBus NpoTeKaHHs peakliuii HOHHOTo 0OMeHa, MOJIHbIE U COKpaIIEHHbIE
VMOHHBbIE YypaBHEeHHs peakiuil. CBOHCTBa KHUCIOT, OCHOBaHHM U coyied B CBeTe IMpeICTaBlIeHHN 00
ANIEKTPONIUTHYECKOH nucconnanuu. KauecTBeHHble peakiiuu Ha HOHBIL. [loHATHE O ruAponu3e comneil.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJENISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIMIECTB — METAJJIOB U
HeMeTaioB (rpadura U anmmasa), CIOXKHBIX BEIIECTB (XJIOpUIA HATPHs), HCCIEAOBAHUE 3aBUCHMOCTH
CKOPDOCTH  XMMHUYECKOH  peakIuud OT  BO3JACHCTBUS  Pa3NUuyHBIX  (DaKTOpOB,  HCCIIEAOBaHUE
AIIEKTPONPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIEecca TUCCOLMALUN KUCIIOT, IIefo4Yeil U coiei (BO3MOXKHO
UCIOJIb30BaHUE BHJIE0 MaTE€pUasoB), MPOBEIECHUE OIBITOB, WIIIOCTPUPYIOIIUX MPU3HAKU TMPOTEKAHUS



peakmuii MOHHOTO OOMeHa (oOpa3oBaHHME OCaaKa, BBIJCICHHE Ta3a, OO0pa3oBaHWE BOBI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakuuil (ropeHue, peakiuu
PasJoKEHHsI, COSMHEHUS ), PACIIO3HABAHUE HEOPTaHNYECKHUX BEIIECTB C MMOMOIIBIO KaUeCTBEHHBIX PEaKLIUi
Ha MOHBI, pEIIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1au.

HemeTtanibl U X cOeTUHEHUS

OOmast xapakrtepucTuka TrajnoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE CTETECHU
okucieHus. CtpoeHue U Gpu3nuecKkue CBOWCTBA MPOCTHIX BEIIECTB — rAJIOTCHOB. XMMHUYECKHUE CBOWCTBA HA
npuMepe XJjopa (B3auMOAEHCTBUE C MeTajulaMH, HeMeTajulaMu, Lienodamu). XiopoBogopoa. ComsHast
KHCJI0Ta, XUMUYECKHE CBOMCTBA, IT0Jy4eHue, IpuMeHeHue. JlelicTBue xjiopa 1 XJI0pOBOAOPO/Ia HAa OpPraHu3M
yejoBeKa. BakHelne XI0puIbl U UX HAXO0KIECHUE B IPUPOJIE.

OOmas xapakrtepuctrka 3eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTePHBIC
crerieHN okucieHus. CTpoeHne M (HU3UYECKHE CBOWCTBA TMPOCTHIX BEIIECTB — KHUCIOPOAAa WU CEpBHI.
AnnorpornHbie MOAX(UKAIINKE KUCIOPOa B Ccepbl. XUMHUYECKUE CBOMCcTBa ceprl. CepoBOAOPOI, CTPOCHHUE,
¢usnueckne U XxuMHUeckue cBoiicTBa. OKCHIBI cepbl KaK MPEACTABUTENIN KHCIOTHBIX OKcuIoB. CepHas
KHUCJIOTa, (U3MYECKHe U XHMHUYECKHe CBOMCTBa (OOLIMEe Kak MPeACTaBUTENs Kjacca KUCIOT H
cneuupuyeckre). XuMHUECKUE PeaKiiH, JIeKaIl1e B OCHOBE IPOMBIIIJICHHOTO CII0c00a MOIy4eHHs CepHOM
kuciaoTel. [lpumenenune cepHoii kuciaoTel. Coslu CepHOM KHCIOThI, KaUeCTBEHHAs peakiysl Ha Cynb(ar-uoH.
Haxoxnenue ceppl M e€ cOeQUHEHUH B mpupoje. XUMHUYECKOE 3arps3HEHHE OKpPYKalollel cpebl
COCAMHEHUSIMH cepbl (KUCIOTHBIE JOXKIHU, 3arpsA3HEHUE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLCHHUSL.

OO6mias xapaktepucTuka 3eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE
CTEIEeHU OKHUCIIEHUS. A30T, pacipOCTpPaHEHUE B IPUPOE, PU3NUYECKUE U XUMHUEcKHe cBolicTBa. Kpyrosopor
a3ora B Mpupoae. AMMHUAK, €ro (GU3NYEeCKHe U XUMHUYECKHE CBOWCTBA, MOyueHHe u npumenenue. Conn
aMMOHMs, MX (uU3MyYecKue M XUMHUYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHas peakius Ha HOHbBI
aMMOHMs. A30THas KHUCIOTa, €€ ToilydyeHue, (U3MYecKMe M XHUMUYECKHe CBOMCTBa (oOmue Kak
IpeJCTaBUTENS Kiacca KUCIIOT U crieruduueckue). Mcrnonb30BaHre HUTPATOB U Cojlel aMMOHHMSI B KaUeCTBE
MHUHEpaIbHBIX y100peHHi. XUMHUECKOe 3arpsa3HEHUE OKpYyXKarolled Ccpeapl COeIUHEHHUSMH a30Ta
(KUCIOTHBIE JOXKIM, 3arpsA3HEHHE BO3AyXa, Mo4YBbl U BOoAoEMOB). Docdop, amtorponHsie MOAUPUKALTUU
¢bocdopa, puznueckue u xumuueckue coiictBa. Oxcun gocdopa (V) u pochopnas kucnora, puzndyeckue
U XUMHUYECKHE CBOMCTBA, momy4yeHue. Vcnonb3oBanue ¢pocgaroB B KaueCTBE MUHEPAIBHBIX yIOOpEHUH.

O6mras xapaktepuctuka 3ieMeHToB [VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS arOMOB, XapaKTEpPHBIE
CTENIEHU OKHUCIIEHUs. YIIepo]], alJIOTPONHbIE MOAU(PHUKALINY, PACIPOCTPAaHEHHE B IPUPoAE, pusnueckue u
XUMHYeckHre cBoicTBa. AncopOuus. Kpyrosopot yriepoaa B mpuposae. OKcuabl yriepoaa, Ux (puzndeckue
U XUMHYECKHE CBOMCTBA, ACUCTBUE HA >KHUBbIE OPraHU3MBI, MOJTy4YE€HHE U IMPUMEHEHHE. DKOJOTMYEeCKHUe
po0ieMbl, CBA3aHHbIE ¢ OKcuIoM yriiepona (IV), runoresa rmo6anbHOro NOTEIUIEHUS KJIMMaTa, apHUKOBBIHI
3¢ ¢ekT. YronpHas KUCIO0Ta U €€ Coli, NX GU3NYECKUE U XUMUYECKUE CBOMCTBA, MOJIyYeHNE U IPUMEHEHHE.
KauectBennas peakuuss Ha kapOoHar-uoHbl. lcmonb3oBaHue KapOOHaToB B  OBbITY, MEIUIUHE,
MIPOMBIIITIEHHOCTH M CEITbCKOM XO3HCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COEJAMHEHUSX yrieposa (MeTaH, TaH,
STHWJIEH, alleTHIIEH, ATaHOJ, NIMLEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOYHUKH YITIEBOJOPOJOB (YToJib,
IPUPOAHBIA ra3, HEPTH), NPOAYKTHl MX MepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIICHHOCTH.
IToHATHE O OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKHUPaAX, OeJIKax, yIIeBoaX — U UX POJIU B )KU3HU YeJIOBEKa.
MarepuanabHOE €JUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUI.

Kpemuuii, ero ¢usmueckne M XUMHUECKHE CBOWCTBA, MoiydyeHHe M mNpuMeHeHue. CoenuHeHus
KpeMHus B npupone. O6mue npencrasienus 00 okcuje kpemuus (IV) u kpemuuesoii kucnore. CHUIMKATHI,
UX HCHOJb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. BaxkHeiline CTpOUTENbHbIE MarepHalibl: KepaMHuKa,



CTEKJIO, IIEMEHT, OeTOH, xeie300eToH. [IpobieMbr 6e301MacHOTO UCIIOJIB30BAHUS CTPOUTEIBLHBIX MaTEPHAIIOB
B [IOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydyeHne OoOpa3lOoB HEOPraHMYECKUX BEHIECTB, CBOWCTB COJITHOM KHCIOTBI, MPOBEICHHE
Ka4eCTBEHHBIX PEaKUii Ha XJIOPHUI-UOHBI U HAOIIOEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTPAXKAIOIIHE
¢u3nvyeckne W XHMMHUYECKHE CBOWCTBA TaJOT€HOB W HUX COCOUHEHUH (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMAaTepUasoB), O3HAKOMIIEHHE C O0Opa3lamMu XJOpPHAOB (TaJOreHHI0B), O3HAKOMIIEHHE C 0OpaslaMu
cepbl U €€ coeNMHEHUsSMU (BO3MOXKHO HCIOJIb30BaHUE BHUEOMarepualoB), HaOJIOIeHue Ipolecca
oOyrMBaHMs caxapa IOJ ACWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI, M3yUYE€HUE XUMUYECKUX
CBOMCTB pa30aBICHHON CEpHOI KHUCJIOTHL, MPOBEACHHE KAYeCTBEHHOW peakluuu Ha CyIb(}arT-uoH Hu
HaOII0/IeHNe TpU3HaKa e€ MPOTeKaHMs, O3HAKOMIICHUE ¢ (PU3MUECKUMHU CBOMCTBaMU a3oTa, Gocdopa u ux
COeMHEHUI (BO3MOXKHO HCIIONB30BAHUE BHJCOMATEPUATIOB), OOpa3llaMu a30THBIX H  (OCPOPHBIX
yIoOpeHHid, TOoIydYeHue, CcOoOMpaHUe, pPACMO3HABAaHUE W U3YyYCHHE CBOMCTB aMMHaKa, IpPOBEICHHE
Ka4eCTBCHHBIX peakIMii Ha MOH aMMOHHS U (ochar-MoOH W H3YYCHHE NPU3HAKOB HX MPOTCKAHWS,
B3aMMOJICMCTBHE KOHIECHTPUPOBAHHON A30THOM KHCIOTHI C MeIbl0 (BO3MOXKHO HCHOJIb30BAHHE
BUJICOMATEepUasoB), H3y4yeHUE MOJAETCH KpHUCTAJUIMYECKUX pemETOK anmasza, rpadura, ymiepena,
O3HAKOMJIEHHE C MPOLIECCOM aAcOpOLUU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YINIEM M YCTPOMCTBOM
MIPOTUBOra3a, MojiyueHue, COOupaHue, pacrno3HaBaHue U U3yUYeHUE CBOMCTB YITIEKUCIIOTO ra3a, IPOBEICHUE
KaueCTBEHHBIX pEaKIuil Ha KapOOHAT M CHJIMKAT-UOHBl M HW3YyYEHUE TMPU3HAKOB HX TMPOTEKAHUS,
03HaKOMJIEHHE C MPOIYKIIMEN CUIIMKAaTHON TPOMBIIIIIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«BaxHeime HeMeTauibl U UX COCTUHEHUS.

MeTtaJuibl M UX COeTMHEHUSI

OOmias XxapakTepUCTHKAa XMMHMUYECKHMX JIEMEHTOB — METAJJIOB HAa OCHOBAHMU MX IIOJIOKEHHUS B
[lepuonnueckoit cucreme xummuueckux snemMeHToB J[. M. MenpaeneeBa u crpoenus aromoB. CTpoeHue
MeTaJuIoB. MeTaminueckas CBsI3b M METAJUIMYECKass KPUCTAIUIMUECKash PEIIETKA. DIEKTPOXUMUYECKUN Pl
HanpspkeHU MetansioB. Dusznueckne U XUMHUYECKHE CBOWCTBa MeTaimmoB. OOiue crnocoObl MomydeHus
MeTaioB. [loHsTHE 0 KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOPaJTIOMUHUM, OpOH3a) U X IPUMEHEHHUE B OBITY U MPOMBIIIIEHHOCTH.

[[lenounsie Meramibl: noyiokeHue B Ilepuognueckoid cucreme xumuueckux siemeHToB [ .
MeHnneneeBa, CTpOEHHE UX aTOMOB, HaxoXJeHHE B npupojae. Ousnyeckue U XMMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus u Kausi). OKCHIBI U THAPOKCUIBI HATpUS U Kanus. [I[puMeHeHne MenouyHbIX METaioB U
UX COCOUHEHMI.

[IlenoyHO3eMENbHBIE META/NIBl MAarHui M KanblUuid: mnonoxkeHwe B Ilepuonnueckoit cucreme
xuMuyeckux 3neMeHToB JI. . MenaeneeBa, CTpO€HHE UX aTOMOB, HaxOXK/A€HUE B npupoje. Puznueckue u
XMMHYECKHE CBOMCTBA MarHus U Kanblus. BaxHeive coequHeHusT KalabIUs (OKCUI, TUAPOKCH, COJH).
JXécTtkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUS.

AmomuHnil: onoxenue B Ilepmonnueckoit cucreme xumuuyeckux anemeHtoB J[. M. Menpaeneena,
CTPOCHHE aroma, HaxoxJieHne B mpupojae. Gusndeckne u XMMUIECKUE CBOMCTBA aTtoMUHUSI. AMGBOTEpHBIS
CBOMCTBA OKCHJIa U TUJPOKCUIA aTFOMUHUSI.

Kenezo: momoxxkenue B Ilepuommueckoid cuctemMe xumudeckux snemeHToB [[. M. Menpaeneesa,
CTPOCHHME aroMa, HaxoXieHue B mnpupone. dusznuecknue M XMUMHYECKHE CBOMCTBA keie3a. OKCHbL,
ruapokcusl u conu xenesa (II) u xenesa (I1I), ux cocras, CBOICTBA U TOTYUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3llaMd METaUIOB M CIUTaBOB, MX (DM3MYECKHUMH CBOMCTBAMHU, H3y4YCHHE
pEe3YJBTAaTOB  KOPPO3WMH METAUIOB  (BO3MOXKHO HCIIOJIb30BAaHUE BHEOMATEPHATIOB), OCOOCHHOCTEH
B3aMMOJCHUCTBUSI OKCHJA KajblUsi U HATpPUsl C BOAON (BO3MOXHO MCIIOJIb30BAHHE BHIEOMATEPHUAIIOB),



UCCIIEIOBAHUE CBOMCTB >KECTKON BOJIBI, POLIECCA TOPEHHUS JKelle3a B KUCIOpoie (BO3MOXKHO UCIIOIb30BaHHE
BUJIEOMaTepUasoB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIIMii Ha MOHBI: MATHUS, KaJIbIHs, aJIFOMUHUS,
nuHka, xenesa (II) u xxenesa (I1I1), menu (II), HaGmroneHwe U oMKMCcaHKEe MPOLIECCOB OKPAIIUBAHUS TNIAMEHU
MOHAMU HaTpus, Kajluid W Kajablus (BO3MOXXHO MCIOJIb30BaHUE BUJIEOMATEPUATIOB), HCCIIEIOBAHUE
aM(pOTEpHBIX CBOMCTB TMAPOKCH/IA AIFOMUHUS M THAPOKCH]IA [IMHKA, PEIICHUE YKCTICPUMEHTAIBHBIX 33]1a4
1o TeMe «BakHenIre METaIbl U UX COCIUHEHUS.

XuMHUS U OKPYKAK0IIAs cpeaa

BemectBa 1 Marepuaibl B IOBCEAHEBHOM JKM3HU YeJIOBEKa. be3omacHoe MCIoNb30BaHUE BEIIECTB U
XUMHUECKHX peakiuil B ObiTy. [lepBas momols Ipu XMMHUYECKHX 0)KOraX U OTPaBJICHUSX.

XUMUYeCcKoe 3arps3HEHHE OKpYXKaroule cpenbl (mpeaenabHas A0MyCcTUMas KOHIIGHTpAIlUs BEIleCTB,
nanee — [1/IK). Ponb Xumun B pelieHUH SKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii IKcnepumenm:

M3ydeHre o0pa3IoB MaTepHUaoB (CTEKIIO, CIUIABBI METAIIJIOB, TOJIMMEPHBIEC MATECPHUATIBI).

Mesrcnpeomemmnuie ceazu

Peanu3anus MexnpeIMETHBIX CBsI3€d NMPU M3YUYEHUM XUMUU B 9 Kiacce OCYIIECTBISETCS 4depe3
UCIONIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATHI, TaK U MOHSATHH, SIBISIFOIIMXCS] CUCTEMHBIMU IS
OTJIEIbHBIX IIPEIMETOB €CTECTBEHHO-HAYUYHOI'O IIUKJIA.

OO01ue ecTecTBEHHO-HAYYHbIC MOHITHS: HAyYHBIM (aKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAIIU3, CUHTE3,
KiaccuuKanus, MepUOJUYHOCTh, HAONIOACHHUE, SKCIEPUMEHT, MOJAETUPOBAHUE, H3MEpPEHHUE, MOJIEIb,
SIBIICHUE, MTAPHUKOBBIN 3()(DEKT, TEXHOIOTHsI, MATCPUAITEI.

®dusnka: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIM], W30TOIMbI, PAJMOAKTUBHOCTD,
MOJIEKYJIa, JICKTPUUSCKHUM 3apsii, MPOBOIHUKH, TIOTYIIPOBOIHUKH, TUAICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, pACTBOPUMOCTh, KPUCTAIITUNYECKAsl PEIIETKa,
CIUIaBbI, (PU3MYECKHUE BEIUYHMHBI, CAUHUIBI U3MEPEHUs, KOCMHUUECKOE MPOCTPAHCTBO, MJIAHETHI, 3BE3MDI,
Connue.

buonorust:  ¢dotocunTes, npixanue, Ouochepa, -dKocucTeMa, MUHEpaIbHBIE  yIOOpeHUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

['eorpadus: armocdepa, ruapocdepa, MuHepabl, TOPHBIC TOPOABI, TTOJIE3HBIE UCKOTIAEMBIE, TOTUIMBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBLI 11O XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHMAA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC pE3yNbTaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO OOIIETr0 00pa3oBaHMs JOCTHTAIOTCS B
Xxofe OOy4eHUs XMMHUU B E€IMHCTBE Y4YeOHOM M BOCIUTATENbHON MAEATEIBHOCTH B COOTBETCTBHH C
TPaJULMOHHBIMU POCCUHCKUMH COLMOKYIIBTYPHBIMU U JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU, IPUHATBIMU
B 00I1I€CTBE NTpaBUJIaMH U HOPMaMHU [TOBEJCHUS U CIIOCOOCTBYIOT IPOLIECCaM CAMOIO3HAHUS, CAMOPa3BUTHS
U COLMANIN3alUK 00yJaroIuXCs.

JIMYHOCTHBIE pe3yNbTaTbl OTPAKAIOT TOTOBHOCTH OOYYAIOLIMXCS PYKOBOJACTBOBATbCS CHCTEMOM
MIO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI U pacIIMpPEHHUE OMNbITA JEATEIBHOCTU Ha €€ OCHOBE, B TOM UYHUCIIE B
4acTHu:

1) naTpuOTH4YECKOr0 BOCTIMTAHMS:

LIEHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIEIUIO,
[IOHMMAaHMs 3HAYEHHUs XUMMUYECKOH HAyKd B JKU3HU COBPEMEHHOTO OOILEeCTBa, CIIOCOOHOCTH BIAJCTh
JI0CTOBEPHOIM MH(pOpMaIel 0 NepeaoBbIX JOCTH)KEHUSAX U OTKPBITUAX MUPOBOI M OTEUECTBEHHON XUMUM,
3aWHTEPECOBAHHOCTU B HaYyYHbIX 3HAHUAX 00 yCTpoicTBE MHUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIHTAHMS:

IPEJCTABICHNUS O COLMAIBHBIX HOPMax M IMpaBHIaX MEXIMYHOCTHBIX OTHOLIEHHWH B KOJJIEKTHBE,
KOMMYHHUKaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO IOJIE3HOM, yueOHOMCCIIE10BaTENbCKON, TBOPUECKON U
JPYTUX BUJAX JESATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW AESTEIbHOCTH IIPU BBIIOJHEHUH
y4eOHBIX, TIO3HABATEIBHBIX 3314, BBHIMOJHEHHH XWMHYECKHX OSKCIEPUMEHTOB, CO3JaHUU Y4YEeOHBIX
MIPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHMMAHUIO U B3aMMOIIOMOIIH B MIPOIIECCE dTOW YUeOHOH JesTeIbHOCTH,
TOTOBHOCTH OLICHMBaTh CBOE IOBEJCHHME M IMOCTYINKUM CBOMX TOBAapHMILIEH € MO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C Y4ETOM OCO3HAHUSA MOCIEICTBUIA NOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKHUE TIPEJCTABICHUS O BEUIECTBE M XMMHYECKOM pEakLUWU, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH U COCTABJISIOLIME OCHOBY JUIsl MOHUMAHUS CYIIIHOCTH Hay4YHOM
KapTHUHBl MHUpa, TpPEACTaBICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS TPUPOMBI, B3aHMOCBS3SIX
4eJioBeKa C MPUPOIHOM Cpeiol, O POJIM XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

[103HABaTEJIbHbIE MOTUBBI, HAPABJICHHbIE HA MOTYYEHNE HOBBIX 3HAaHUH 110 XUMHUH, HEOOXOIUMBIE JIJIs
00bsCHEHHsI HaOMI0AAeMBIX MPOLECCOB U SIBICHUH, MO3HABaTeNbHOM, MH(POPMAIIMOHHON U YUTAaTEIbCKON
KyJIbTYpbl, B TOM 4YHCII€ HAaBBIKOB CAMOCTOSTEIbHONH paboThl ¢ y4eOHBIMH TEKCTaMH, CIPaBOYHOI
JUTEPaTypoH, TOCTYIHBIMA TEXHUYECKUMU CPEICTBAMH MH(OPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHUI0 U T[I03HaHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM0oOOpa30BaHUIO, TPOEKTHOM U HCCIEIOBATENbCKON JICSITEIIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIpaBJIEHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMupOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH HU3HU, OTBETCTBEHHOIO OTHOILIEHUS K CBOEMY 3/10pPOBbIO, YCTAaHOBKM Ha
30pOBBIA 00pa3 KU3HU, OCO3HAHUE IMOCIEJCTBUI W HENPUSATHE BPEAHBIX NPUBBIYEK (yMOTpeOiieHus
aJIKOTOJIsI, HAPKOTHKOB, KYpEHUs), HEOOXOIMMOCTH COOJIOICHHS MTPaBUl O€30MacHOCTH MPHU OOpaIleHUH C
XMMUYECKMMH BEIleCTBAaMH B OBITY M peallbHON KHU3HH;

5) TpyroBoro BocnuTaHus:

MHTEpEeC K MPAKTUYECKOMY M3YUYEHHIO Mpo(deccuil u Tpyaa pazIudHOro poja, yBaXKeHUE K TPyAy U
pe3ynbraraM TPYIOBOH AEITeIbHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS IPEIMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHBIN BBHIOOP HMHIUBUAYAIbHOW TPAEKTOPUHU MPOIOKEHUS O0pa3oBaHUsS C YYETOM JMUYHOCTHBIX



WHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCIEIIHON
po(eCCUOHAIBHOW JESITEeNbHOCTH U Pa3BUTUS HEOOXOJUMBIX YMEHHH, FOTOBHOCTb aJalTHPOBATHCS B
npo¢eCCHOHABHON CPEE;

6) 9K0JIOrM4eCKOTr0 BOCTIMTAHMSA:

HKOJIOTUYECKH 1eJIeCO00pa3HOe OTHOLICHHUE K MPUPOAE KaK MCTOYHUKY KHU3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBAaHHUS, IMOHMMAaHHE IIEHHOCTH 3J0pOBOTO M 0€30macHOro o0pa3za >XU3HU, OTBETCTBEHHOE
OTHOLIEHHE K COOCTBEHHOMY (DPU3UYECKOMY U IICUXUYECKOMY 3/10POBbI0, OCO3HAHUE LIEHHOCTU COOIIOICHHS
IIpaBUJI OE3011ACHOT0 MTOBEACHMSI IPU pabOTe C BELIECTBAMHU, A TAKIKE B CUTYALUAX, YIPOXKAIOIINX 310POBbIO
W >KU3HM JIIOJIEH;

CIIOCOOHOCTU TPUMEHSTh 3HAHMS, IMOIydaeMmble MPU H3yYEHUM XHMMHH, JUId DELIeHUs 3ajad,
CBSA3aHHBIX C OKPYXKAIOLIEW NPUPOAHOM CPENOM, Ui IMOBBILEHUS YPOBHSA HKOJOTMYECKOM KYIBTYpHI,
0CO3HAHMS TI00ATBHOTO XapaKTepa dKOJIOTHYECKUX MPOOIeM M MyTeH MX pelIeHus MOCPEICTBOM METOOB
XUMUHU, SKOJIOTUUECKOTO MBIIIJIEHUS, yMEHUS PYKOBOJICTBOBAThCS UM B [I03HABATEIBHON, KOMMYHUKAaTUBHOM
Y COUMAIBHOM MPAKTHUKE.

METAINIPEJMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMeTHBIX pe3y/IbTaToOB BBIICIAIOT 3HAYUMBIE U1 (POPMUPOBAHUS MUPOBO33PEHUS
oO0lleHayuHble MOHATHUSA (3aKOH, T€OpUs, MPUHIMII, TUIIOTE3a, (aKT, CHUCTEMa, MPOLECC, SKCIEPUMEHT U
ApYroe.), KOTOpbIe UCIOIb3YIOTCSA B €CTECTBEHHO-HAYUHBIX YUEOHBIX MPEIMETax M MO3BOJISIOT Ha OCHOBE
3HaHUI U3 3TUX NpeaMeTOB (GOPMUPOBATh MPEICTaBIEHHE O IIEJOCTHOM HAaydyHOM KapTHHE MHUpa, U
YHHUBEpCAJIbHbIE Y4eOHbIE ACWCTBUS (TIO3HABAaTEIbHBIC, KOMMYHUKAaTUBHBIC, PETYIATHBHBIC), KOTOPHIC
obecrieunBarOT (HOPMHUPOBAHUE TOTOBHOCTH K CAMOCTOSITENIbHOMY IUTAHHPOBAHHIO M OCYIIECTBICHHUIO
y4eOHO eI TeTbHOCTH.

Ilo3naBaresbHbIe YHHBepCcaJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBble Jlornueckue fAeiicTBus:

YMEHUS UCIIOJIb30BaTh NMPUEMBI JIOTHYECKOTO MBIIICHUS [P OCBOCHUU 3HAHUH: PACKPBIBATH CMBICI
XUMUYECKUX TMOHATUN (BBIAENATh MX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aWMOCBS3b C JPYTUMH
MOHATHUSIMH ), UCTIOJIB30BATh MOHATHUSA /1151 OOBSICHEHUS OTJCNIBbHBIX (DAKTOB U SIBIIEHUI, BBIOMpPATh OCHOBaHUS
Y KpUTEPHH JJIs KITacCU(UKALMY XUMUYECKUX BEIIECTB U XUMUUECKUX PEAKIIUil, yCTaHABIMBATh IPUYUHHO-
CIIEJICTBEHHbBIE CBA3M MEXAy OOBEKTaMU W3YYEHHsI, CTPOUTH JIOTMUECKHE PACCYXACHUS (MHIYKTHUBHBIE,
JelyKTUBHBIE, TIO aHAJIOTHH ), AENaTh BHIBOJbI U 3aKJIFOUECHMUS;

YMEHHME MpPHUMEHSTh B IIpollecce TO3HaHMWS TMOHATHS (IIpeIMETHble M METallpeIMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIC) MOJIEININ, UCTIOJIb3YEMbIE B XUMUH, TPE0OPa30BbIBaTh IIUPOKO MPUMEHSEMbIE B
XMUMUU MOJIEJIbHBIE MPEICTaBICHUs] — XUMHMUYECKUH 3HaK (CHMBOJ 3JIEMEHTa), XMMHYecKas (opmyna U
ypaBHEHHE XHMHYECKOH peakiuuu — MpH pelleHUH Y4eOHO-TIO3HABaTeJIbHBIX 3aJad, ¢ Y4ETOM HTHUX
MOJIETIbHBIX MPEICTaBICHUI BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKH M3Y4aeMbIX OObEKTOB
— XHMMHYECKHUX BEIIECTB M XUMHYECKUX pEeakUuid, BBISIBIATH OOLIUME 3aKOHOMEPHOCTH, IMPHUYUHHO-
CJIEZICTBEHHbIE CBSI3U U IPOTHBOPEYUS B U3y4aEMBIX IPOIECCaX U SBICHUSIX.

Ba3zoBble ucciienoBaresibckme qeicTBUS:

YMEHHE HCII0JIb30BaTh MOCTaBJICHHbIE BOMPOCHI B KAaueCTBE WHCTPYMEHTa IMO3HAHHA, a TaKXe B
KaueCcTBE OCHOBBI JJ1s1 ((OPMUPOBAHHUS TMIIOTE3bI 110 MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUIA;

npuoOpeTeHue OombITa IO IUIAHMPOBAaHMIO, OPraHU3alMl W  TMPOBEACHUI0  YYCHHUYECKUX
HKCIIEPUMEHTOB, YMEHUE HAOMI0AATh 32 XOJIOM IIpOIecca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0 Pe3yNbTar,
¢bopmynupoBaTh 0000IIEHNS U BBIBOBI [0 PE3y/IbTaTaM MPOBEAEHHOTO OMbITA, UCCIIEOBAHUS, COCTABIISATh
OTYET O IpOJIeIaHHON paboTe.



Pa6ora c nundopmanueii:

yMEHHE BbIOMpaTh, aHAJTU3UPOBATh U MHTEPIPETUPOBATh MH(OPMAIIUIO Pa3IUYHBIX BUIOB U (GopM
MPE/ICTABICHHS], MOJIIy4aeMYyl0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJSipHAsl JIUTEparypa XUMHUYECKOTO
COZIEpKaHMs, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHEeTa), KpUTHYECKH OLEHUBATH MPOTHBOPEUUBYIO H
HE0CTOBEPHYIO HH(POPMAIIHIO;

yMEHHE MPUMEHSATh pPAa3IMYHbIE METOIbl M 3alpochl IpU TOUCKE W 0TOope WH(pOpMALUU U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JUIsl BBINOJIHEHUS YYE€OHBIX U TIO3HABATEIbHBIX 3aja4y
ONpefenEéHHOro  Tuma, MpuoOpeTeHHe OmbiTa B OOJACTH  HMCHOJB30BaHUS  MHGOPMAIOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaICHNUE KYJIbTYPOil aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX
CUCTEM, CAaMOCTOSATEILHO BBIOUPATh ONTUMAIBEHYIO (hOpMY IpeCTaBlIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH
pemiaeMple 3a/7aud  HECIOKHBIMH CXeMaMH, JuarpaMMami, JIpyruMud ¢opmamMud Tpadukd U HX
KOMOMHAILMSAMMU;

yYMEHHUE MCIOb30BaTh M aHAIM3UPOBATh B MpOLECCe YIEOHOW M MCCIEeI0BATENBCKON JEATEIbHOCTH
MHGOPMALIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEJIbCKOTO XO3MHCTBA M TPAHCIOPTa HAa COCTOSHHE
OKpY’Karollel NpupoIHON CPeIbl.

KomMyHuKaTHBHBIE YHUBEpCaJbHbIEe YUeOHbIE 1eiCTBHA:

YMEHHUS 3aJ]aBaTh BOMPOCHI (B XOJIe [uajnora u (Wiau) AUCKYCCHUH) MO CYHIECTBY OOCYXIaeMOil TeMBblI,
(bopMynHpOBaTh CBOM MPEATIOKEHUS OTHOCUTEIHHO BHITIOIHEHUS MIPEATIOKEHHOHN 3a1a4H;

YMEHHUS TMPEACTaBIATh TMOJIYYCHHbIE PEe3yJAbTaThl IO3HABATEIbHOW MACSITENbHOCTH B YCTHBIX H
MMCBMEHHBIX TEKCTaxX; JeJlaThb IPE3EHTALUIO0 PEe3YJbTaTOB BBIIOJHEHUS XUMHUYECKOIO SKCIEPUMEHTa
(J1abopaTopHOTO OMBITA, JTA0OPATOPHOU PAOOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

YMEHMSI y4e€OHOro COTPYIHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM I1O3HABaTe€IbHOU U
MCCIIEIOBATEIbCKOW JICITEIBbHOCTH TPH PEIICHHH BO3HUKAIOMIMX IMPOOJEM Ha OCHOBE Yd€Ta OOIIMX
MHTEPECOB U COTIACOBaHUS MO3ULIUN (00CYKIeHUsI, 0OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JICHCTBHIL, OMpeieNieHne KPUTEPUEB MO OI[EHKE Ka4eCTBa BBHIIOIHEHHOM paboThl U IpYTHE).

PerynsiTuBHbIC YHHMBeEpcaJIbHbIe y4eOHbIe 1eiiCTBHUS:

YMEHHE CaMOCTOSTENIBHO ONPEACNATh LENM JEATEIBHOCTH, IUIAHUPOBaTb, OCYLIECTBIISTH,
KOHTPOJIUPOBaTb U TpPU HEOOXOIMMOCTH KOPPEKTHPOBATh CBOIO JAESITENbHOCTb, BbIOMpaTh Haumbosee
3¢ dexTuBHBIE CMIOCOOBI pEelICHUs] YUYeOHBIX W TO3HABATEJIBHBIX 3a7a4, CAMOCTOSTEIBLHO COCTABIATH WIIU
KOPPEKTHPOBaTh IMPEAJIOKEHHBIA AJTOPUTM JEHCTBHM IIPU BBITOJIHEHUM 33JaHUA C Y4ETOM IOIY4EHUS
HOBBIX 3HAHUN 00 M3yyaeMbIX 00BEKTaX — BEIIECTBAX U PEaKIMsIX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO
pe3yibTara 3asBICHHOM 1€, YMEHHUE HCIOJIb30BaThb M aHAJIM3UPOBATh KOHTEKCTHI, Ipeljaracmble B
YCIIOBUH 3aaHUI.

HPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX PE3yJabTAaTOB IO OCBOCHHMIO 0053aTENBHOIO COJEpXKaHMs, YCTAaHOBJIEHHOTO
naHHOM denepanbHON pabouel MporpaMMOM, BBIACIAIOT: OCBOCHHBIE OOYYarONIUMHUCA HAay4YHbIC 3HAHMUS,
YMEHHUSI ¥ CIIOCOOBI AUCTBUM, criennduueckue ajs npeIMeTHoN o0nacTu « XUMUS», BUIbI AESITETbHOCTH O
MOJTy4YEHHUIO HOBOTO 3HAHHUS, €r0 UHTEPIIPETALNU, TPE0OPA30BAHUIO U IPUMEHEHHUIO B PA3IMUYHBIX YU€OHBIX
Y HOBBIX CUTYaIIHsIX.

K xoHmy oOyueHus B 8 kjacce mpeIMeTHBIE Pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPa)kaTh
c(OPMHUPOBAHHOCTh y OOYYAIOLIUXCS] YMEHU:

® pacKpbIBaThb CMBICI OCHOBHBIX XMMHUYECKHX IMOHSTHI: aToM, MOJIEKYyla, XUMUYECKHI 3JIEMEHT,

MIPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECh (OIHOPO/HAS U HEOIHOPOJHAs), BAJIEHTHOCTD,
OTHOCHUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBasl J0JII XHMHUYECKOrO JJIEMEHTa B COEIMHEHHM, MOJISPHBIM O0BEM, OKCHA, KHCIOTa,
OCHOBaHHUE, COJIb, DJIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHCIEHUS, XUMHUYECKass peaklus,



KJaccupuKalus peakluuid: peaklMd COEAUHEHUsS, PEaKlUU Pa3NIoKEHHs, pPeaKIHH 3aMelIeHHUs,
peakiuu 0OMeHa, 9K30- U SHJOTEPMHUUYCCKHUE PEAKITUH, TETUIOBOM A (HEKT peakiuu, sSApo aTtoMma,
ANIEKTPOHHBIN CJIOM aToma, aToMHasi OpOMTajb, paguyc aroMa, XMMUYEcKasl CBS3b, MOJIIPHAA U
HENoJIsIpHasl KOBAJIEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, aHMOH, pPacTBOp, MaccoBas J10Jis
BelllecTBa (MPOIICHTHAs! KOHIICHTPAIIKs) B paCTBOPE;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHSITUNA M MPUMEHSTH 3TH MOHSITUS NIPU
OIMCAHUU BEUIECTB U UX MPEBpAILCHUI;

UCIONIb30BaTh XMMHMYECKYI0 CHMBOJMKY JJIsi COCTaBieHHs (OpMya BeElIeCTB M YpaBHEHUU
XUMHUYECKHUX PEeaKIuii;

OTIpE/ICTISATh BAJIGHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHUSX, CTEIEHb OKHUCIICHUS
AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAAJICKHOCTh BEHIECTB K OINpEeAeIEHHOMY KIIaccy
coeuHeHMi o GopMysnam, BUJ XUMUYECKON CBSI3U (KOBAJIGHTHAs! U MOHHAs1) B HEOPTaHHMUECKHUX
COCIMHEHUSX;

packpbiBaTh cMbica [lepuonuyeckoro 3akona [[. M. MenneneeBa: 1eMOHCTpUpPOBATh MOHUMaHHE
MEePUOANYECKON 3aBHCHUMOCTH CBOMCTB XHMMHMYECKHX DJJEMEHTOB OT HX TIOJOXKEHUS B
[leproanueckoii cucteme, 3aKOHOB COXPAHEHUS MacChl BEIIECTB, OCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKY/ISIPHOTO YUEHMsI, 3aKoHa ABOraapo;

OMKCHIBAaTh M XapakTepu3oBaTh TalOnuuHyto ¢opmy Ilepuoanyeckoid CHCTEMBl XUMHYECKHX
AIIEMEHTOB: pa3NiMyaTh MOHATUS «TJIaBHas noAarpymnna (A-rpymnmna)» u «mobouynas noarpynna (b-
rpyIa)», Majble ¥ OONbIINE TePUOABI, COOTHOCHTH 0003HAUYEHUS, KOTOPhIE UMEIOTCS B TaOJIHIIe
«Ilepuonnueckass cucremMa xumuueckux oanemeHtoB JI. M. MenaeneeBa» ¢ 4YHCIOBBIMH
XapaKTePUCTUKaMU CTPOCHUS aTOMOB XUMHYECKUX HJIEMEHTOB (COCTAB | 3apsI Apa, 00IIee YHCII0
AJIEKTPOHOB U PACIIPENIETICHNUE UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIUPOBAaTh XUMHUUECKHE IJIEMEHThI, HEOPraHUUECKUE BEUIECTBA, XUMUUYECKHE pEeaKLuu
(10 YMCITy ¥ COCTaBy y4acTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEILIOBOMY 3D deKTy);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME XMMUYECKHE CBOMCTBAa BEIIECTB pa3IMYHBIX KJAcCOB,
MOATBEPKasi ONMCAHUE MPUMEPAMU MOJIEKYIISIPHBIX YPaBHEHUN COOTBETCTBYIOINX XMMHUECKHUX
peaKuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOI'O COCTABA, BOBMOKHOCTH
MPOTEKAaHUSI XUMUYECKUX MPEBPAIICHUHN B Pa3INYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSIPHYIO M MOJISIDHYEO MacChl BELECTB, MAacCOBYIO [JOJIIO
XMMHUYECKOTO »JIEMEHTa 1Mo (opMylne COEAMHEHHs, MAacCOBYIO JOJIIO BELIECTBA B PacTBOPE,
IIPOBOZIUTH PACYETHI 0 YPABHEHUIO XMMUUECKOM peaklnu;

IIPUMEHSTh OCHOBHBIE ONEPALMU MBICIUTEIBHON N€ATEIbHOCTH — QHAIU3 M CHHTE3, CPAaBHEHUE,
00o0011eHre, CUCTeMaTH3aluIo0, KIacCCU(UKALIMIO, BBISIBIEHUE TPUYMHHO-CIIE/ICTBEHHBIX CBS3EH —
JUIS W3YYEHHs CBOMCTB BELIECTB M XUMHUYECKHX pEAKLHH, €CTECTBEHHO-HAYy4YHBIE METOJbI
MO3HAHUS — HAOJIOIeHNe, U3MEPEHNE, MOIETUPOBAaHUE, SKCIIEPUMEHT (peaibHbIM U MBICTICHHBIN);
CJIeZIoBaTh MpaBUJIaM TOJIb30BAaHUS XMMHUYECKOH MOCyaoi M 1abopaTopHbIM 00OpYIOBaHUEM, a
TaKXe MpaBuUiIaM OOpalIeHUs C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMUMHUYECKUX OIBITOB IO TOJYYEHHIO U COOMpAaHHIO Ta3000pa3HBIX BEIIECTB
(Bomopoaa M KHCIOpOJa), MPUTOTOBICHHIO PAcTBOPOB C OINpEAeNEHHOW MaccoBOW osei
pPacTBOPEHHOIO BEIIECTBA, IJIAHUPOBaTb M IPOBOAUTH XHUMHUYECKHE SKCIEPUMEHTHI IO
pacrmo3HaBaHWIO PACTBOPOB IIEJOYEed H KHUCIOT C TIOMOIIBI0 HWHIUKATOPOB (JTaKMYC,
(benondTasert, METUIOPAHK U IpyTHe).



K xoHIy oOy4eHus B 9 KJiacce NMpeaMETHBIC Pe3yJbTaThl HA 0a30BOM YpOBHE IOJDKHBI OTPaXKaTh
c(hOpMHPOBAHHOCTDH Y OOYUAIOIIUXCS YMECHHI:

PacKpbIBaTh CMBICII OCHOBHBIX XUMUUYECKUX TOHIATHI: XUMAYECKHUI AIEMEHT, aTOM, MOJIEKYJIa, HOH,
KAaTUOH, aHUOH, ITPOCTOE BEILIECTBO, CJI0KHOE BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIIBHOCTD,
CTETEeHb OKUCIICHUSI, XUMHUECKasl peaKkius, XUMUYECKas CBS3b, TEIUIOBOM 3((eKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PacTBOP, ANIEKTPOIUTHI, HEAIEKTPOIUTHI, SICKTPOIUTHICCKAS JTUCCOIMAIIHS,
peakiuu MOHHOTO OOMEHa, Karaau3aTop, XUMUIECKOe paBHOBECHE, OOpaTHMbIe U HEOOpaTUMBbIC
peaKIu, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUHU, OKUCITUTENb, BOCCTAHOBUTEIb, OKUCIICHUE
U BOCCTAHOBJICHHE, QJIOTPONHUs, aM(POTEPHOCTh, XMMHYECKas CBs3b (KOBAaJICHTHAs, WOHHAs,
METAJUTMYECKast ), KpUCTALTNYECKAs PEeIIETKA, KOPPO3HUS METAILIIOB, CILIaBbl, CKOPOCTh XUMHUYECKOM
peakuuu, npeaensHo nonycrumas konuentpauus [1/IK Bemecrsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHH U MPUMEHSTh 3TU MOHSITHS MPU
OMMCAHUU BEUIECTB U UX MPEBPAILCHUN;

WCIONb30BaTh XMMHYECKYI0 CHMBOJHKY JJIsi COCTaBJICHHS (OpPMyNT BEIIECTB M YpaBHEHUU
XMMHYECKHX PEAKIIHIA;

ONpENENATh BaJEHTHOCTh W CTENEHb OKHCICHHS XMMHYECKHUX OJJIEMEHTOB B COEIUHEHUSX
pPa3IMYHOTO COCTaBa, MPHUHAIJICKHOCTh BEHIECTB K OMPENEIEHHOMY KJIacCy COCIUHEHHM 10
dbopMynaMm, BHJ XUMUYECCKON CBS3M (KOBAJICHTHAS, MOHHAS, METAJUINYCCKasi) B HEOPTaHMUECKHIX
COCIMHEHMSX, 3apsA]l MOHA 10 XUMHUYECKON ¢opMyse, XapakTep Cpelbl B BOIHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUMN, TUIl KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBarb cmbica Ilepuogmueckoro 3axkona J[. M. MenaeneeBa W JE€MOHCTPHUPOBATH €O
MOHMMaHUE: OMHUCHIBATh U XapakTepu3oBarh TaOnmuuHyto Gopmy Ilepuonuueckoit CUCTEMBI
XUMHYECKHX JJICMCHTOB: Pa3JIMyarh MOHSATHUS «IJIaBHas moarpynmna (A-rpymnma)» U «moOodHas
noarpynmna (b-rpynma)», manbie W OOJbIIME MEPHOABI, COOTHOCHUTH O0003HAu€HUs, KOTOpHIE
UMEIOTCS B MEPUOAMYECKOM TabnuIle, C YHCIOBBIMU XapaKTEPUCTHUKAMH CTPOCHHUS aTrOMOB
XUMHUYECKHX AIIEMEHTOB (COCTaB U 3apsij sijipa, 00IIee YUCIO TIEKTPOHOB U pacCIpeeieHre UX Mo
AIIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOKCTB 3JIEMEHTOB U HX
COCIMHEHHH B Mpe/erax MajbIX MEPUOI0B U TIIABHBIX MOATPYII C YYETOM CTPOCHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMHUYECKHE SJIEMEHTHI, HEOPTaHMUECKHE BEIIECTBA, XUMUUYECKUE PEAKIIHH
(Mo YKcIy U COCTaBy YYaCTBYIOIIUX B PEAKIIUH BEILIECTB, MO TEIIIOBOMY (D (DEKTy, Mo N3MEHEHUIO
CTETIeHEeW OKUCICHUSI XUMHUECKHUX AJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) 00IIME W crenuUYecKrue XUMUYECKHE CBOMCTBA MPOCTHIX U
CJIIOHBIX BEIIECTB, MOATBEPKIAs ONMKCAHUE MPUMEPAMHU MOJIEKYISPHBIX U MOHHBIX YpaBHEHUU
COOTBETCTBYIOLIMX XUMHUECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUECKON AUCCOLUMALMM KUCIOT, IIEJI0Yel U COJIeH, MOJIHbIE U
COKpalIEHHbIE ypaBHEHUsI pPEakiMii MOHHOTO OOMEHa, YpaBHEHMs PEaKIIHii, MOATBEPKIAIOIIIX
CYILECTBOBAHHME T€HETUYECKOM CBSI3M MEXK/y BEIIECTBAMU PA3IUUYHBIX KJIACCOB;

PacKpbIBaTh CYITHOCTh OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OanmaHca ITUX PeaKIInii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3SMOXXHOCTU MPOTECKAHUS
XUMHUYECKHUX MPEBPAIICHUI B Pa3IMYHbBIX YCIOBHSIX;

BBIYUCIISITH OTHOCHTEIIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMUYECKOTO dJIeMEHTa M0 (QopMyse COEIWHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKITNN;



coOmonaTh MpaBUiia MOJIH30BAHUS XMMHUYECKOW MOCYI0oW U Jab0paTopHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBuiIa OOpAIeHUs C BEIIECTBAMH B COOTBETCTBUHU C MHCTPYKIHMSMH IO BBITOJTHEHUIO
7a00paTOPHBIX XWMHYECKHX OIBITOB IO MOJNYYEHHIO M COOMPAaHHIO Ta3000pa3HBIX BEIIECTB
(aMmMmaka M yIJIeKUCioro rasa);

NPOBOAMTH  PEAaKIMH, MOATBEP)KJAIOIINE KAueCTBEHHBI COCTaB PAa3IUYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IYTEM XJIOpUA-, OpOMHI-, MOAUI-, KapOoHar-, ¢ocdar-, cummkar-,
cyabdar-, THAPOKCHI-MOHbI, KATHOHBI aMMOHHS 1 HOHBI U3yYEHHBIX METAJUIOB, IIPHCYTCTBYIOIINE
B BOJIHBIX PacTBOPAaX HEOPTaHWYECKUX BEILECTB;

MPUMEHSATh OCHOBHBIE OIEpAIlMd MBICIUTEIBHON NESTeNTbHOCTH — aHAJIM3 U CUHTE3, CPABHEHUE,
00001IeHNe, CHCTEeMaTH3alUIo, BBIBICHHE MPUYUHHO-CICACTBCHHBIX CBSI3€H — MU M3y4CHUS
CBOICTB BEHIECTB M XHMUYECKHX PEaKLHUi, €CTeCTBEHHO-HAYYHbIE METOABI IO3HAHUS —
HaOJoIeHNe, N3MEpeHHe, MOJICTIMPOBAHNE, SKCIIEPUMEHT (peaIbHbII U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHME

8 KITIACC
KosuvecTBo yacoB DJIeKTPOHHbIE
Ne (HaumeHoBaHMe pa3aeioB (undposbie)
Kontpoabhnblie |[IpakTnueckue
n/n H TeM NPOrpamMMbl Bcero o0pa3oBareJibHbIE
padoTsI padoThbI
pecypchl
Paznen 1. [leppoHayajibHbIe XMMUYECKUE TOHATHUSA
XuMuss — BakHast
11 00J1aCTh €CTECTBO3HAHUS 5 » buonuoreka IIOK
' U [IPAKTHYECKOM https://m.edso0.ru/7f41837¢c
JESATEIbHOCTH YeJIOBEKA
12 BemiectBa u 15 L bu6moreka IIOK
' XUMHYECKUE PEaKIIUU https://m.edsoo.ru/7f41837c
Hroro no pazneny 20

Paznen 2. BaxkHeiilume npeacTaBUTe I HEOPraHUYECKUX BEleCTB

51 Boznyx. Kucnopon. 6 1 bubnuorexa [IOK

' IToustue 06 okcumax https://m.edsoo.ru/7f41837c
59 Bognopon.Ilonsitue o 8 1 bubnuorexa [IOK

' KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PacTBopsl. 5 1 1 buomoreka IIOK

' ITonsATHE 00 OCHOBAHUAX https://m.edsoo.ru/7f41837c¢
24| moepmn 1 ) |  puomoreaIOK

' p . https://m.edsoo.ru/7f41837¢

COEIMHEHHI
Hroro no pa3neny 30

Pa3znen 3. llepuonnueckuii 3axon u [lepuonnueckas cucrema xummuueckux yiementon /1. U.
MenaeneeBa. CTpoeHue aToMOB. XMMH4YeCKas CBA3b. OKUCIUTEIHHO-BOCCTAHOBUTE/ILHbIE PeAKINU

YACOB I1O ITPOI'PAMME

[Iepnonnueckuii 3ak0H U
Ilepuonuueckas cucrema
3.1 XI/II\I/)II/IIIJ:CKI/IX JJIEMEHTOB 7 pubmoreka LIOK
https://m.edsoo.ru/7f41837c
. . MeHnneneena.
Crpoenue aroma
XumMmu4deckas CBI3b.

3.9 OKHUCIUTEITbHO- 8 L bru6mmoreka IIOK
BOCCTAHOBHTEIILHBIE https://m.edso00.ru/7f41837c
peakiuu

Hroro o pasaeny 15 bru6moreka IIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 pubmHorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO
68 4 6
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9 KJIACC

KoandecTBo yacoB

JiieKTpOoHHBbIE (LM poBbIE)

Ne | HammeHoBaHUe pa3/iesioB
Koutpoasusbie [[I[pakTuueckune o0pasoBaresibHbIE
n/n H TeM NPOrpamMMbl Bcero
padoThbI padoTsI pecypchl
Pa3nen 1. BemecTBO M XUMHYeCKHE PeaKIIuu
I1
. OBTO?GHHG " yrﬂy6azelznz i ) BuGnorexa LIOK
: BHBIX B
SHATHH OCHOBHRDX PasAe https://m.eds00.ru/7f41a636
Kypca 8 kiiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [IOK
" | XMMHYECKHX peaKiuii https://m.edsoo.ru/7f41a636
3 BHeKTponHTHq;CKa;{ . . ) ) BuGorexa LIOK
: . YeCKHU
AHCCOMMATITL AHMH https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Wroro no paszneny 17
Pa3nen 2. HemMeTa/uibl M X cOeIMHEHUS
0
I sl . Prmorera 10K
1 | XUMHYECKUX 3TIEMEHTOB
" https://m.edsoo.ru/7f41a636
VIIA-rpynmnsl. ['anorenst
OO61mas xapakTepucTuKa
5 | XHMHMECKHX JIEMEHTOB 6 bubmorexa [{OK
" | VIA-rpynmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO61mas xapakTepucTuKa
5 g | XMMITIECKHX IEMEHTOB . 1 bubmorexa [{OK
| VA-rpynmsr. A3zot, Gpocdop https://m.edsoo.ru/7f41a636
U X COCTUHEHUS
OO11ast XxapaKTepuCTHKA
54 XAMHYECKHUX JIEMCHTOB 8 1 1 buommoreka [JOK
| IVA-rpymmsl. Yoepon u https://m.edsoo.ru/7f41a636
KPEMHUH B UX COCAMHCHUS
Hroro no pazneny 25
Pasnen 3. MeraJuibl M X COeIMHEHUS
buommoreka [JOK
1 i
3.1 | Obuwe caofictsa meTanos 4 https://m.edso0.ru/7f41a636
3.9 Baxkueiiie MeTaibl U UX 16 1 1 buommoreka [JOK
" | coenunenust https://m.edsoo.ru/7f41a636
Hroro no pazneny 20

Pasnen 4. XuMus u okpy:xamouas cpeaa

41 BemectBa u marepuasisl B 3 butmorexa [IOK
| )Ku3HU YenoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
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Pe3epBHOE Bpems

buommoreka [JOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO
YACOB IIO [TPOI'PAMME

68
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ITIOYPOYHOE IINTAHUPOBAHHUE
8 KJIACC

KoaunyecTBO 4acoB

Ne |Tema ypoka Mara D1eKTPOHHBIE HU(PPOBBIE
Bcero | KonTposibHble Il'[paKanecmae
n/n u3yyeHusi |o0pasoBareibHbIE pecypchl
padoThbI padoThbI
1 [Ipenmer xumun. Posib XUMHUU B )KU3HU YEIOBEKA. 1 01.09.2023 buomoreka IIOK
Tena v BemiecTra https://m.edsoo.ru/ff0d210c
bu6moreka IIOK
2 |II 4.09.202
OHSTHE O METOAAX IMO3HAHUSA B XUMUU 1 04.09.2023 https://m.edsoo.ru/ffod227e
. H%aKTquCKaﬂ pa60Ta Ne (15 «IIpaBuna paboTsl B ) ) 08.09.2003 BuGorexa LIOK
#1abOPATOPHI H HIPHEMBT OOPATICHITL ¢ A https://m.edsoo.ru/ff0d23dc
1a00paTOpHBIM 000PYOBAHUEM
Yucreie BemecTBa U cMecH. CriocoObl pa3aeneHus bronuorexa LIOK
4 11.09.202
cMeceit . 09.2023 https://m.edsoo.ru/ff0d26ca
5 [TpakTrueckas pabota Ne 2 «Pa3,[[?J'IeHI/Ie cMecen 1 1 15.09.2023 bubnnorexa LIOK
(Ha mprMepe OYMCTKHU MTOBAPSHHOM COJIH )» https://m.edsoo.ru/ff0d28c8
buomroreka IIOK
0 | ATombt i MOTCKYIEI 1 18.09.2023 https://m.edsoo.ru/ff0d2a6c
7 XVMUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIBI) L 99 09.2023 bronoreka LIOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [IOK
IT 25.09.202
8 POCTBIE M CTIOXHBIC BEIICCTBA 1 5.09.2023 https://m.edsoo.ru/ffod2a6e
bu6mmoreka IIOK
A - 29.09.202
o TOMHO-MOICKYIAPHOS yaerue 1 9.09.2023 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BELLIECTB.
buomroreka IIOK
10 [Xumwnueckast popmyna. BaneHTHOCTh aTOMOB 1 02.10.2023 https://m.edsoo.ru/f0d2eae
XUMHYECKHX JJIEMEHTOB
1 OtHocuTenbHas aToMHas Macca. OTHOCUTENbHAS 1 06.10.2023 brbnrorexa [IOK

MOIJICKYJIApHAas Macca

https://m.edsoo.ru/ff0d323c
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MaccoBas 1011 XUMHAYECKOT0 dJIEMEHTA B bu6moreka IIOK
12 .10.202
COCTMHEHHN 09.10.2023 https://m.edsoo.ru/ff0d350c
buomoreka IIOK
13 |KonuvecTBo BemecTBa. Moib. MossipHas Macca 13.10.2023 https://m.eds0o.ru/ffod5230
dusnvecKrue 1 XMMUYECKUE SBICHHS. buomoreka IIOK
14 XuMuuecKas peakius 16.10.2023 https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycioBus NPOTEKaHUS XUMUYECKHUX bubimorexa LIOK
15 20.10.2023
peaxiuii https://m.edsoo.ru/ff0d3a16
3aKOH COXpaHEHHUs MACChl BEIIECTB. XUMHUUECKUE brbnrorexa [IOK
16 23.10.2023
ypaBHCHHS https://m.edsoo.ru/ff0d3b88
17 Boruncnenus koinuuecTBa, Macchl BellecTBa Mo 97 10.2023 bubnnorexa LIOK
YPaBHEHHSIM XUMUYECKHX PEaKIui o https://m.edsoo.ru/ff0d5708
18 Kiaccudukanmst XuMHUECKUX peakIui 10.11.2023 brubnnorexa LIOK
(coeTMHEHUsI, PA3JIOKEHUS, 3aMEIIIeHHUs, OOMEHA) o https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIN-3HIIUKIIONIEIUCT. 13.11.2023 bubnuorexa [IOK
O060011IeHNE U CUCTEMATU3aLUs 3HAHUI o https://m.edsoo.ru/ff0d40c4
20 Kontponbhas padora Nel o teme «Bemectsa u 17.11.2023 bronoreka LIOK
XUMHYECKUE PEAKIIUN https://m.edsoo0.ru/ff0d4290
91 Boznyx — cmecs razos. CocTtaB Bo3ayXxa. 90.11.2023 butimorexa LIOK
Kuciopon — sieMeHT U pocToe Bemmectso. O30H o https://m.edsoo.ru/ff0d448e
2 [ s e s sz P ok
PCAITHITH ORUCICHIA, TOPEHHE). HO ©0 o https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoObl Moy4eHus KUCIOpo/ia B JIaDOpaTopuu u brubnrorexa [IOK
23 27.11.2023
IPOMBIIIIEHHOCTH. [IpuMenenune kucnopoaa https://m.edsoo.ru/ff0d497a
24 Te?ifﬁiﬁfei );dw::; stfnpeimni’ e 01122023  pHomorexa LIOK
© TEpMO CCIOM YPABHEHHH, 9150 o https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEaAKIIHSIX
o5 TornuBo (HedTh, yronb U MeTaH). 3arpsi3HeHue 04.12.2023 bronoreka LIOK

BO3JlyXa, CIOCOOBI €ro Mpe10TBpaIeHHs

https://m.edsoo.ru/ff0d4c4a
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[Tpaktrueckast padora Ne 3 o teme «llomydenne

bu6moreka IIOK

26 08.12.2023
U coOMpaHue KUCIOPO/ia, U3yYCHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4ae2
97 Bonopoa — anemMeHT u npocToe BEIIECTRO. 11.12.2023 buomoreka IIOK
Haxoxaenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 ®uU3NYECKUe U XUMUYECKHE CBOMCTBA BOJIOPOIA. 15.12.2023 buomoreka IIOK
[TpumeHeHre BOAOPOIa https://m.edsoo.ru/ff0d4dd0
bu6moreka IIOK
29 |IToHsATHE O KHCIIOTAX U COJISAX 18.12.2023 https://m.edsoo.ru/ffod50d2
bu6moreka IIOK
22.12.202
30 |CriocoOsI oTydeHust BOIOPO/Ia B JIA0OpaTOpHH 023 https://m.edsoo.ru/ff0d4ddo
[TpakTrueckas pabota Ne 4 o teme «llonydenue bubnnorexa LIOK
31 . 25.12.2023
U coOMpaHue BOAOPO/IA, U3YUECHHUE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
. N butnuoreka [IIOK
32 |MonspHslii 006EM razoB. 3akoH ABOTaipo 29.12.2023 https://m.edsoo.ru/f0d542e
Beruncnenus 00béMa, KOIMYecTBa BENISCTBA ra3a
33 12.01.2024 brbanoreka IIOK
o GE.FO M3BECTHOMY KOJIMYECTBY BEIIECTBA WU .01. https.//m.edsoo.ru/ffod55a0
00bEMY
Berurcnenus 00bEMOB Ta30B 110 YPaBHCHHIO
bu6mmoreka IIOK
4 é 15.01.2024
34 |peakuuu Hil OCHOBE 3aKOHA 00BEMHBIX 5.01.20 https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
bu6mmoreka [IOK
o i 19.01.2024
35 W3UYECKUE U XUMHUYECKUE CBOMCTBA BOJIBI 9.01.20 https://m.edsoo.ru/ffod587a
bu6mmoreka IIOK
i, I1 22.01.2024
36 |CocrtaB ocHoBanmii. [ToHsTHE 00 HHIUKATOPAX 01.20 https://m.edso0.ru/f0d59e2
g [ e ooy T
CHACKITICHHBIC PACTBOPHL. VatCoBdt 10 o https://m.edsoo.ru/ff0d5b40
BEIIECTBA B pacCTBOPE
[IpakTuyeckas padora Ne 5 o reme
b K
38 |«IIpuroroBneHue pacTBOPOB C ONMpPEAEIEHHON 29.01.2024 HGmoreta 1O

MacCOBOH JoJieit paCTBopéHHOPO BC€IICCTBa»

https://m.edsoo.ru/ff0d5eba
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KontponsHas padorta Ne2 o teme «Kucmopog.

bu6moreka IIOK

39 02.02.2024
Bonopon. Boma» https://m.edso0.ru/ff0d6342
buomoreka IIOK
40 [Oxcuppl: cocTaB, kiaccupuKalus, HOMEHKIIATypa 05.02.2024 https://m.edsoo.ru/ffoda64e
41 [TonyueHne u XMMHUYECKHE CBOMCTBA KUCIOTHBIX, 09.02.2024 butmuorexa [IIOK
OCHOBHBIX M aM(OTEPHBIX OKCHIOB A https://m.edsoo.ru/ff0d664e
42 OcHoBaHHus: cOCTaB, K1accuukarms, 12.02.2024 bu6moreka IIOK
HOMCHKJIaTypa https://m.edsoo.ru/ff0d67ca
bu6moreka IIOK
43 |11 i i 16.02.2024
3 |llomydeHnue u XMMUYECKHE CBOMCTBA OCHOBAHUI 6.02.20 https://m.edsoo.ru/ffod67ca
44 KucnoTsl: cocraB, Kimaccudukanms, 10.02.2024 buomroreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
. buomroreka IIOK
45 |(ITomyuyeHne U XMMHYECKHE CBONCTBA KUCIOT 26.02.2024 https://m.edsoo.ru/ff0dfee?
46 Conu (cpeanue): HOMGHKJIaTy})a, CrocoObI 01.03.2024 bubnuorexa [IOK
NOJTYYCHUS, XAMHUECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
IT 6. P
47 |5 iaimei Ka: pa60T1:r a6 j mee HePI iOc OBHBIC 04.032024  prommoreta LIOK
KCIIEPUMEHTAITLHBIX 9 110 TEM HOBHBI .03.
p a s . https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKHUX COCAMHCHHID)
48 ['enetnueckas cBA3b MEXKIY KunaccaMH 11.03.2024 bronuoreka LIOK
HEOPraHUYECKUX COCANHCHU I https://m.edsoo.ru/00ad9a50
buomoreka [IOK
49 i 15.03.2024
O00011IeHNE U CUCTEMATU3ALUS 3HAHUI https://m.eds0o.ru/00ad9ch?
Kontponbshas pabota Ne3 o Teme "OcHOBHBIE butimorexa LIOK
50 . 18.03.2024
KJIACChl HEOPTAHUYECKUX COSAMHEHMIA" https://m.edsoo.ru/00ad9ela
o [TepBoie HOH;[ITKI/I KJTACCU(UKAITUU XUMHYIECKUX N BuGmorexa LIOK
aneMeHToB. [ToHSATHE O TPyIax CXOMAHBIX .03. https://m.edsoo.ru/00ad9ffa
AIIEMEHTOB
59 [Tepunonmuecknii 3akoH u [lepnonnueckas cucrema 01.04.2024 bronoreka LIOK

xumuueckux anmemMenToB . . Menneneena

https://m.edsoo.ru/00ada52c
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bu6moreka IIOK

53 |[lepuonsl, rpynimsl, MOATPYIIIBI 05.04.2024 https://m.edsoo.ru/00adas2c
Ctpoenue atromoB. CocTaB aTOMHBIX SAJIEP. buomuoreka [IOK
>4 U3oToms 08.04.2024 https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0UEK aTOMOB
. buomoreka IIOK
55 |anementoB [lepunonnueckoit cucremsr /1. U. 12.04.2024 https://m.edsoo.ru/00adabbe
Meuneneesa
e XapaKTepI/IchHa XI/IMI/I‘ICCKOI‘? 3neMeHTaI[ H(;I ero - buGmorexa LIOK
nonoxenuto B [lepuonnueckoii cucreme /1. 1. .04. https://m.eds0o.ru/00adag24
MenneneeBa
3navyenue [leproanyueckoro 3akoHa JUIsl Pa3BUTHS
. bu6moreka [IOK
57 |nayku u npaktuku. J[. 1. MenneneeB — yuéHblid, 19.04.2024 https://m.edsoo.ru/00adag6e
MeIaror U rpakKIaHuH
DNEeKTPOOTPULIATEIHHOCTh ATOMOB XUMHUECKUX bubnuorexa [IOK
>8 3JIEMEHTOB 22.04.2024 https://m.edsoo.ru/00adaab8
buonuoreka [IIOK
59 |MoHHas XuMHYeCKas CBS3b 26.04.2024 https://m.edsoo.ru/00adac34
buomroreka IIOK
60 |KoBaneHTHas moysipHas XMMUYECKas CBA3b 03.05.2024 httos://m.edso0.ru/00adaab8
buomoreka [IOK
61 |KoBaneHTHas HEMOJISAPHAS XUMHUYECKas CBSI3b 06.05.2024 https://m.edso0.ru/00adaah9
bu6mmoreka IIOK
2 13.05.2024
62 |Creneus oucaers 3.05.20 https://m.edsoo.ru/00adae28
bu6mmoreka IIOK
- 17.05.2024
63 |OKuCIHTETHPHO-BOCCTAHOBUTEIBHBIC PEAKITUT 05.20 https://m.eds00.ru/00adb076
buomroreka IIOK
64 20.05.2024
ORHCTHTEN H BOCCTAROBHTE I https://m.edso00.ru/00adb076
65 KontponbHas pabota Ned o teme «Ctpoenue 94.05.2024 butimorexa LIOK

aroMa. XMMHYECKas CBSA3b»

https://m.edsoo.ru/00adb486
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66 PesepBHbIil ypok. O000IICHNE B CHCTeMaTH3aITUs 1 bu6moreka IIOK

3HaHHI https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O000IICHNE B CHCTeMaTH3aIUs 1 buomoreka IIOK

3HAHUI https://m.edso00.ru/00ad9cb?2
68 PesepBHbIil ypok. O000IICHNE B CHCTeMaTH3aIUs L buomoreka IIOK

3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68
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9 KJIACC

Ne KoaunyecTBo yacoB
Tema ypoka Mara DJlIeKTpoHHbIe Hu(pPoBbIE
n/ KoutpoabHbie h’[paRTuqecKne
Beero U3ydeHust odpa3oBare/ibHbIE PeCypChl
n padoThI padoThI
1 [lepuoanyeckuii 3akoH. [lepuonuueckas cucreMma 1 01.09.2023 buomoreka IIOK
XMMHUUecKux sneMenTos /1. . Menneneesa o https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB buomoreka IIOK
2 N 1 04.09.2023
XUMHYECKUX DJIEMEHTOB MIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa 1 08.09.2023 brubnrorexa [IOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bunnl xummnueckon CBSI?,f/I Y TUIIEI 1 11.09.2023 brbanoreka IIOK
KPHUCTAJUTMYECKUX PELIETOK https://m.edsoo.ru/00adbact
KontponsHas pabora Nel no teme «I[loBropenue u
5 | ynryOsieHue 3HaHHI OCHOBHBIX Pa3ZIelioB Kypca 8 1 1 15.09.2023
Kjaccay
IT % .
y [ o et [ ovzezs P ok
P R https://m.edsoo.ru/00adbe9a
peaKnusx
7 Knaccudukanus XuMHUYECKUX peakIHii Mo 1 99 09.2023 buomroreka [IOK
pa3IMYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
IT . D
y [l e e o [ oz [ X
m P bearh R https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
bu6 OK
9 |OxucCIUTETHFHO-BOCCTAHOBUTEIBHBIC PEAKITUN 1 29.09.2023 hI/tItanI:/I/(/)rTne.I(:ZSL;O.ru 100adcade
10 Teopust >IEKTPOTUTUUECKON AUCCOIUALIHH. L 02.10.2023 bu6moreka IIOK
CuiibHbBIE U ClTa0bIe 3TEKTPOIUTHI https://m.edsoo.ru/00adcd68
br6 OK
11 |HMouHbIe ypaBHEHUS pEaKITHit 1 06.10.2023 nomHotexa Ll

https://m.edsoo.ru/00add448



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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XMUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUH B

bu6. OK
12 | cBere mpencTaBieHUI 00 ANEKTPOTUTHUECKON 09.10.2023 hI/tIthI:/I/(/)rTne.I(ZZS];)IO.ru 100add5ds
JTUCCOLIMAIIUT
13 XHZH: anier C]iofg ZBae;OHzﬁ oo 13102023 [ rommoreia HOK
i§ TaBJICHHUM TPOITUTUY i 10.
peAcTast HICKIPOI https://m.edsoo.ru/00add8b2
JMCCOIIMALINT
bu6moreka IIOK
14 |11 i 16.10.202
OEITHE O THIAPOTHEE COreH 6.10.2023 https://m.edsoo.ru/00add9d4
. buomoreka IIOK
15 |O06o001enne U cucTeMaTu3anus 3HaHUH 20.10.2023 https://m.edsoo.ru/00addd12
16 [IpakTruueckas padora Ne 1. «Pemenue 93.10.2023 bubnnorexa LIOK
9KCIIEPUMEHTAJIBHBIX 33729 https://m.edsoo.ru/00addbfa
K 02
17 09HTpOJH)Ha$I pabota Ne2 o teme 17 102093 buGmorexa LIOK
«ONEeKTPONUTHUYECKAs TUCCOLINALINS. 10. https://m.edsoo.ru/00addecO
XUMUYECKHE PEaKIMU B PACTBOPAX»
OO6m1as XxapakTepuCTUKA rajJoreHOB. XUMUYECKHE bubnuorexa [IOK
18 . 10.11.2023
CBOICTBa Ha MPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoonopoa. CossiHast KHCI0Ta, XUMUYECKUE bubnuorexa [IOK
19 . 13.11.2023
CBOICTBA, MOJy4YEHHE, MPHMEHCHUE https://m.edsoo.ru/00ade104
[Tpaktuueckas padora Ne 2 o teme «Ilonyuenue butimorexa LIOK
20 y R 17.11.2023
COJISTHOM KHCIIOTBI, U3y4YEeHHE €€ CBOWCTBY https://m.edsoo.ru/00ade348
Boruncnenus mo ypaBHEHUSIM XUMHUYECKHUX brubnrorexa [IOK
21 . 20.11.2023
peaxiuii, eclii OJJMH U3 PEareHTOB J1aH B U30BITKE https://m.edsoo.ru/00ade488
bu6moreka IIOK
22 |OO6mas xapakTepucTHKa 31eMeHTOB VIA-rpymnisl 24.11.2023 https://m.edsoo.ru/00ade64a
[ e o e B
138 WHEHUH B TIpU . XUMUYECKH A1,
pu 8 PHPOA https://m.edsoo.ru/00ade64a
CBOWCTBA CepbI
24 CepoBonopos, crpoenune, Gu3nIecKue u 01.12.2023 butnorexa [IOK

XUMHUYECKHE CBOUCTBA

https://m.edso0.ru/00ade802
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Oxcunpl cepol. CepHast KMCI0Ta, (PU3NYECKUE U

buomoreka IIOK

25 04.12.2023
XUMHUYECKHE CBONCTBA, IPUMEHEHHE https://m.edso0.ru/00adea28
XVMHUYECKUE PEAKIUH, JIEKALTUE B OCHOBE
IPOMBIIIIJICHHOTO CII0c00a MOIy4eHUs] CEPHOI bu6imorexa LIOK
26 08.12.2023
KUCIIOThI. XUMHUECKOE 3arpsi3HCHNE https://m.edsoo.ru/00adec8a
OKPYKAIOLIEH Cpelibl COEAMHEHUSIMU CEPBI
97 Bpluncnenue MacCoBOM JT0JIM BBIXOZA IPOIYKTA 11.12.2023 bubimorexa LIOK
peaxIuu https://m.edsoo.ru/00adec8a
06 VA- .
26 | Ao, pactpocpascne » ppose, guamsccie 15122008  [Omonene LIOK
> PACTIPOCTPAIE PHPOIE, o https://m.edsoo.ru/00adeeat
U XUMHYECKHE CBOHCTBA
29 AMI\/f’I/IaK, ero pu3nYecKue 1 XUMUIECKUE 18.12.2023 bubnnorexa LIOK
CBOWCTBA, OJYYCHUE W IPUMCHEHHE https://m.edsoo.ru/00adf004
[TpaxkTrueckas pabora Ne 3 no teme «[lonydyenue buomroreka IIOK
30 . 22.12.2023
aMMHaKa, H3y4CHUE €r0 CBOHCTBY https://m.edsoo.ru/00adf180
31 A30’£Haﬂ KHCJIOTa, € pu3nuecKne u XUMHYECKUEe 95 12 2023 bronuorexa LIOK
CBOMCTBa https://m.edso0.ru/00adf306
Hcnonp3oBanue HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIbHBIX y10OpeHuil. XuMHUECKoe bronoreka LIOK
32 Ny 29.12.2023
3arps3HEHNE OKPYKAOIICH CPeJibl COSTNHCHUSIMHU https://m.edso0.ru/00adf518
azora
o .0 \Y%
33 KZEJ?;I; @I;Ziig:i;%?ingzlfei?;? . 12012024 ~ |Omorexa HOK
’ ’ o https://m.edsoo.ru/00adf68a
NOJTy4yeHue
n
34 | mepams oGpemt, Snpmimen 15002000 [OMOreR LIOK
P B YA p - S4P o https://m.edsoo.ru/00adfc20
npupoaHon cpeapl hocharamu
35 VYrnepon, paclipoCTpaHEHHUE B IIPUPOJIE, 19.01.2024 butimorexa LIOK

duznyeckre U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c
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Oxcunel yraepoaa, ux Gpusnyeckue u XUMHYECKHUe

b K
36 | cBoiicTBa. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIC 22.01.2024 nommorexa LIO
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriepona (IV)
bu6moreka IIOK
7 & 26.01.2024
37 |Vroenas kuciora u ¢€ cotn 6.01.20 https://m.edsoo.ru/00ae006¢
I1 oota Ne 4 "1
38 | yraexncroro rasa, Kesecrsenian peakuunn ma 20012004  PrOmOTeRa LIOK
ot . peardl . https://m.edso0o.ru/00ae027e
KapOOHaT-NOH
[TepBoHaYaIbHBIC MOHATHS 00 OPraHUYECKUX buomuoreka [IOK
39 02.02.2024
BEIIIECTBAX KaK O COCMHCHUSX yIepoaa https://m.edsoo.ru/00ae054e
. buomroreka IIOK
40 |KpemHuii u €ro CoeTMHECHUS 05.02.2024 https://m.eds0o.ru/00ae080a
41 Pemenue skcriepyMeHTaNbHBIX 3a/1a4 110 TEME 09.02.2024 bronuoreka LIOK
«Baxknelmuye HeMeTauIbl U UX COEIUHEHUS o https://m.edsoo.ru/00ae0bf2
KonTponsnas padbora Ne3 o teme «Baxneitime brbanoreka IIOK
42 12.02.2024
HEMETAILIBI K UX COCIUHCHUS https://m.edso00.ru/00ae0el8
OO1m1ast XapaKTepUCTHKA XMMUYECKHX 3JIECMEHTOB
3| METaJlJIOB. MeTalindeckas CBs3b U ) 16.02.2024 bu6mmoreka [IOK
MeTaJTHuecKasi KPUCTATMYESCKas PeIIETKa. https://m.edsoo.ru/00ae103e
dusnvecKre CBONCTBA METAIIJIOB
44 XuUMHYECKHe CBOI/IClea METaJIJIOB. ) 10.02.2024 bubnuorexa [IOK
DIEKTPOXUMUYECCKHI PSiT HAPSHKEHUI METaJIJIOB https://m.edso00.ru/00ae1156
O6mue crnoco6b! noay4yeHus: MmetaioB. CIiiaBbl.
45 BBIHI/ICJ'{CHI/I}I 10 YPaBHEHUSM XUMHUYECKHUX 26.02.2024 brororexa [IOK
PEaKIHii, €CIIM OJWH U3 PEareHTOB COAEPIKUT https://m.edso00.ru/00ae1156
pUMECH
buomroreka IIOK
46 |IT 01.03.2024
OHFTHE O KOPPOSHH METAILIOR https://m.edsoo.ru/00ae1278
b K
47 |1llenovyHbie METAILIBI 04.03.2024 momorexa LO

https://m.edsoo.ru/00ael14b2
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buomoreka IIOK

48 |Okcuabl ¥ TUIPOKCUIBI HATPUS U KAJTUS 11.03.2024 https://m.eds0o.ru/00ae14b2
[IlenouHo3eMeNbHBIE METAIBI — KAJIBIUHA U buonuoreka IIOK
4 15.03.2024
o Maraui 5.03.20 https://m.edso0.ru/00ae15e8
. buomoreka IIOK
50 [(Baxueiimue coeqnHeHUs KaablUs 18.03.2024 https://m.eds0o.ru/00ae15e8
51 [O06o00menue u cucreMaru3anus 3HaHUI 22.03.2024
bu6moreka IIOK
2 [0Ke S 1.04.2024
5 €CTKOCTB BOJIBI U CIIOCOOBI €€ YCTpaHCHHUS 01.04.20 https://m.eds00.ru/00ae1886
53 [IpakTnueckas pa('S.OTa Ne 5 o reme "XKéctkocTb 05.04.2024 bronuorexa LIOK
BOJIbI U METOJIBI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. buomroreka LIOK
o4 |AmomHHnii 08.04.2024 https://m.edsoo.ru/00aelc64
. buomroreka IIOK
55 |AMmdoTtepHbIe CBOMCTBA OKCHIA U THAPOKCHIA 12.04.2024 https://m.edsoo.ru/00ae1c64
brbanoreka IIOK
K 15.04.2024
56 eeso 5.04.20 https://m.edsoo.ru/00ae1d86
Oxkcunpl, TUIPOKCHIBI U comu xxenesa (1) u bubnuorexa [IOK
57 19.04.2024
xenesa (I10) https://m.edsoo.ru/00ae35e6
58 |O000mEenHNe U cucTEMAaTH3AIMs 3SHAHUH 22.04.2024
Pemenue skcriepMeHTaNbHBIX 337124 110 TEME buomoreka [IOK
59 N 26.04.2024
«Baxxnennne MeTalIbl U UX COEIUHEHUS https://m.edsoo.ru/00ae3de8
Berurcnenus o ypaBHEHUSIM XHMHYECKHX
peaxIuii, eclii OJJUH U3 PEareHTOB JIaH B U30BITKE buomroreka IIOK
60 . 03.05.2024
WIN COZICP’KUT NMPUMeECH. Brruncienus maccoBoi https://m.edso0.ru/00ae1750
JIOTIU BBIXO/Ia TIPOAYKTA PEaKIIHH
61 |O0o00UEHNe U cucTeMaTyu3ams 3HaHU! 06.05.2024
62 KontponsHas pabora Ne4 no teme «Baxneiimue 13.05.2024

METAJJIBI U UX COCAUHCHUA»
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BeliecTBa 1 Marepuaibl B MOBCEITHEBHOM KU3HU buonuoreka IIOK
63 ‘-IGIJJI-IOBeKa ’ ) ! 17.05.2024 https://m.ed;;)Io.ru/Oan3f50
64 |Xumudeckoe 3arpsi3HEHNUE OKPYKAIOIIEH Cpebl 1 20.05.2024 BhI:t?)ZH/(/)rTneI;ZS];)IgﬁI 100364270
65 |Posib XuMUHM B pEIICHUH DKOJIOTHUYECKHUX MTPOOIeM 1 24.05.2024 1?11;1'2) nsl:/I/(/)rTr]e.Ie(Zs];)[g).Iri 100884270
66 PesepBHbIil ypok. O000IICHNE B CHCTEMaTH3aIUs 1 buomoreka IIOK

3HAHU https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O000IIEHNE U CUCTEMAaTH3aLUs L bubimorexa LIOK

3HaHHH https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O60011€HNE U CUCTEMAaTH3aLUs L bronuorexa LIOK

3HAHUH https://m.edso0.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1151 YYEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AKIMOHEPHOE OOIIECTBO
«M3narensctBo «lIpocBemieHue»

» Xumus, 9 kinacc/ I'abpuensa O.C., Octpoymon WU.T., CnaakoB C.A., AKIIMOHEPHOE 0OIIECTBO
«M3narensctBo «lIpocBemieHue»

Xumus. 8 kiacc: yueb. ais obmeoopazoBarenbHbix yapexaenuit / O.C. [abpuensH. - 3-e uzn.,
crpeorutl. - M.: JIpoda, 2020. - 286 c.

Xumus. 9 knace: yae0. 1 oomeoopazoBarenbHbIX yupexaenuii / O.C. ['abpuensH. - 3-e us.,
crpeorutl. - M.: JIpoda, 2020. - 288 c.

METOJANYECKHUE MATEPHUAJIBI VIS YUUTEJISA

1. I'abpuensn O. C., BockoOoitnukosa H. I1., fmrykoBa A. B. HactonbHast kKHUTa yuuTens.
Xumus. 8 ki1.: Metoaudeckoe nmocooue. - M.: IIpoda, 2021.

2. I'abpuensn O. C., SAAmrykoBa A. B. Terpanp asst 1a00paTOPHBIX OMBITOB U MPAKTUIECKUX
pa6ort. 8 xi1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiacc». M.: Jlpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueOHuky O. C. ['abpuensna «Xumus». 8 Kiacc
/ O. C. I'abpuensa. — M. : [Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronunueckoe nocobue k yueonuky O. C. ['abpuensna «Xumus». 9 knacc
/ O. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHojorudeckue kaptel K yueOHuky O. C. ['abpuensna «Xumus. 8 Kjacey :
meToamueckoe mocodbue / JI. M. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TexHojorudeckue kaptel Kk yueOHuky O. C. ['abpuensna «Xumus. 9 kimacey :
Metonuueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KoHTponbHbIe U mpoBepouHble paboThl k yueOHuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. YmaxkoBa u ap. - M.: lpoda, 2022.

HUP®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.chemnet.ru I'azeta «Xumus» u caiiT 1y yuutens «5 uay Ha ypoK XUMHH»
2. http://him.1september.ru Enunas xomutekuus LIOP: IIpeameTHast KoyuteKus «XuMHUsI»
3. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHBIC
skcriepuMenThl: xumusi. Komtekiust Poccutickoro o6mieo0pa3zoBaTesibHOTO MopTasia
4. http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anuk6epooit
http://www alhimik.ru Bcepoccuiickas onumnuana mkoIbHUKOB 10 XUMHU

o

6. http://chem.rusolymp.ru Opranuyeckasi XUMHs: SJIEKTPOHHBIN YUeOHHK JUTS CpeqHEH
IIIKOJTBI
7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUU: 3JEKTPOHHBIA YIEOHUK

©o

http://www hemi.nsu.ru OTKpBITBINA KOJUIEK: XUMHUS

9. http://www.chemistry.ru JlucTaHITMOHHAS OJIMMITHAIA TTO XUMUU:
TEJIEKOMMYHUKALMOHHBINA 00Pa30BaTEIbHBIN MPOEKT

10. http://resh.edu.ru/

11. https://m.edsoo.ru/
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