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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O O0IIEro 00pa3oBaHUs COCTaBJIeHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelIbHOM MPOrpaMMbl OCHOBHOTO 00Iero oOpazoBanusi, npenacrasieHHbix B ®I'OC 000, a
TakkKe Ha OCHOBe (eaepalbHON pabouel MporpaMMbl BOCIHMTAHHMS U C Y4ETOM KOHUEMIMU MpenofaBaHus y4yeOHOro
npeaMera « XuMus» B 00pa3oBaTelbHbIX opranuzanusax Poccuiickoit denepanumu.

[Iporpamma mo xuMuM Ja€T TPEACTABICHHE O IEsAX, OOIed cTpaTeruu OoOy4YeHUs, BOCIUTAHUS U PAa3BUTHS
oOy4Jaronuxcs Cpe/iCTBaMH y4eOHOTO MIPEIMETa, YCTaHABIMBAET 00s3aTelIbHOE MTPEAMETHOE COJIEpPIKaHNE, PEyCMaTpUBaeT
pacnpenesieHue €ro Io KiaccaM M CTPYKTYpUpOBaHUE II0 pasfejlaM M TeMaM MPOrpaMMbl MO XWUMHH, OIPEAEIISIET
KOJIMYECTBEHHBIEC 1 KAUECTBEHHBIEC XAPAKTEPUCTUKHU COJACPIKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEIIbHOCTh U3YUYEHUSI XUMUU C
y4ETOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKHM Yy4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEU
0o0yyJaromuxcsi, OonpeaeisieT BO3MOXKHOCTH TMpeaMeTa IJisd pealu3aluu TpeOOBaHUN K pe3ysibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTenpHO MPOTpaMMbI Ha YPOBHE OCHOBHOTO OOIIETr0 00pa3oBaHus, a TakKe TPEOOBaHUM K pe3yjbTaTaM OOy4EeHHUS
XUMUU Ha YPOBHE 1IeJIeH M3y4YeHUs MPeAMETa 1 OCHOBHBIX BUJIOB yU€OHO-TI03HABATEIBHOM JACSITEIBHOCTH 00YJaIoNIerocs 1mo
OCBOECHUIO YUE€OHOTO COZIep KaHusI.

3HaHUE XHUMHUHU CIY>XUT OCHOBOM It (POPMHpPOBAHUST MHMPOBO33PEHUsS] OOYYalOIIErocs, €ro MpeaCTaBICHUN O
MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XMUMHUEH MPEACTABICHHUS O B3aUMOINPEBPAIECHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEUICHUS TJI00ATBHBIX MPOOJIEM YCTOMYNBOTO PA3BUTHS YETIOBEYECTBA
— CBIPbEBOM, YHEPTETUUCCKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOIJIeM 31paBOOXPAHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET peau3allid BO3MOXHOCTEH JJii caMOpa3BUTHS U (HOPMUPOBAHUS KYJIBTYPhl JUYHOCTH, €€ oOuIield u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCUT BKJaJ B (OPMUpPOBAaHWE MBIIIJICHUS W TBOPYECKUX CIIOCOOHOCTEH O0OyYaronuxcsi, HAaBBIKOB WX
CaMOCTOSITEJIbHOM Y4YEOHOM JIEeITeIbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MOBCEAHEBHOM KU3HU, TaK U B IPO(PECCHOHATBLHOM 1€ITeIbHOCTH;



3HAKOMUT CO CHEenu(UKON HaydHOrO MBIIUICHHUS, 3aKIa/IbIBAET OCHOBBI I[EJIOCTHOTO B3TJIsAa HA €UHCTBO MPUPOJBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAaloM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;

CrIoco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPOJIC, K YETOBEKY,
BHOCHUT CBOM BKJIaJ] B 9KOJIOTMYECKOE 00pa30BaHUE O0yUarOIINXCS.

JlanHble HampapiieHUsI B 00YYEHUU XMUMHUH O00ECIEUMBAIOTCS CIIEHM(PUKON coliepKaHUsl y4eOHOro mpeaMera, KOTOpbIi
SBJISIETCS IEIarOTUYECKH aJIalITHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKHW XMMUU Ha OMPEETIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsI OPUEHTUPOBAH HAa OCBOCHHE OOYYaIOIIUMMCS CHUCTEMBI
MEPBOHAYAJBHBIX TOHATUMA XUMHH, OCHOB HEOPTaHMYECKOM XHMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHSITUN
OPTraHUYECKON XUMHUH.

CtpykTypa cojliepKaHUsi MPOTpaMMbl 1O XUMHH C(OpMUpOBaHA HAa OCHOBE CHUCTEMHOTO MOJXO0Ja K €€ H3YUYEHHIO.
ConepxaHue CKIIAIBIBACTCS U3 CUCTEMbBI TOHATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHUN O XUMUYECKOU
peakiuu. O0Ge 3T CUCTEMBbI CTPYKTYPHO OPTraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOTO Pa3BUTHS 3HAHUM HA OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUU;

— YYEHHUSI O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— IIPEeACTABICHUM 00 IEKTPOJUTUUECKON JUCCOIMALIUM BEIIIECTB B paCTBOPAX.

TeopeTndeckue 3HAHUS paccMaTPUBAIOTCS HAa OCHOBE DJMIIUPUYECKH TIOJYYEHHBIX W OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIEOBATEIIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMM OOBSICHEHHS] M TIPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHUSI U TTOTYUYECHUS N3YYaEMbIX BEIIECTB.

OcBoeHne mporpaMMmbl O XUMHUHU CIHOCOOCTBYET (DOPMUPOBAHUIO TPEICTABICHUS O XUMHUYECKOW COCTaBIISIOIICH
HAYYHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOUW MPHUPOIbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHue XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM U3 paHee M3YUYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mup», «buonorus. 5—7 kinaccb» U «duzuka. 7 Kiaccy.

[Ipu m3ydeHNN XUMHUH MPOUCXOAUT (OPMHUPOBAHWE 3HAHWI OCHOB XMMHUYECKON HAYKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMUSI, MPAKTUYECKOM NEATENBHOCTH YEJIOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOHM KYJbTYphL. 3aaada



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbI XUMHUUYECKUX 3HAHUN — BaXKHEUIIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUU K
HAy4YHBIM METOJAM TIO3HAHUS TIPH W3YYCHWHM BEIICCTB M XUMHUYECKHX pEaKIuid, B (HOPMUPOBAHWH W PA3BUTHH
MO3HABATENbHBIX YMEHUM W HMX NPUMEHEHHH B Y4eOHO-MO3HABATEIbHOM U Y4eOHO-MCCIIENOBATENbCKOW JESITEIbHOCTH,
OCBOCHMH TMPaBUJI 6€30MaCHOTO OOpAIlIEHUS C BEIIECTBAMH B TTOBCEIHEBHOM KU3HU.

[Ipu n3yd4eHnn XMMUU Ha yPOBHE OCHOBHOT'O O0IIEr0 00pa30BaHus BaXKHOE 3HaUECHUE TPUOOPENH TaKHE 11, KaK:

— (QopMUpOBaHHE HHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIIbHOMY MPUHATUIO PEIIEHUHN, CIOCOOHOM aIaliTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

— HaAIpPaBJICHHOCTb OOYYEHHUsI HAa CHCTEMAaTUYECKOe MPHUOOIIEHNE O0YYaONINXCS K CAMOCTOSTENIbHON MO3HABATEILHOMN
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCJIOBHM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYUYaIOIIMMHUCS OIbITa Pa3HOOOpa3HOW AESTEIbLHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIOUEBBIX KOMIIETEHIIMI), MUMEIOIIMX YHUBEPCAIBHOE 3HAUCHUE IS
Pa3UYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue o0mer PyHKIIMOHAIBHOW U €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATh SBJICHUSI OKPYXKAIOIIET0 MUPA, HUCIOJb3Yysl 3HAHUS U OIbBIT, MOJYYCHHbIC MPU U3YUYCHUH XUMUH, PUMEHSTH UX
IIPH pelieHUur POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopMHupoBaHHE Y 00yYarONUXCS TYMAaHUCTUYECKUX OTHOIIECHWH, MOHUMAaHUS IEHHOCTH XMMHYECKUX 3HAHUU JUIs
BBIPAOOTKM SKOJOTUYECKU 1ETIECO00Pa3HOTO TOBEACHUS B OBITY M TPY/IOBOHM JCSITEIBHOCTH B IEJISAX COXPAHEHUSI CBOETO
310pOBbS U OKPY’KAIOLIEN IPUPOAHOMN CPEbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIHUTAaHWUIO HA OCHOBE YCBOCHUS
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOPY MpOodUiis U HAPABICHHOCTH JAIbHEHUINIETO 00yUeHUS.

OO6r1iee 4nCIIo YacoB, OTBEIEHHBIX I U3YUYEHUsS] XMMHUHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus, coctaBisier 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYUYEHUA
8 KUIIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponp XMMUM B JKU3HM 4YEJIOBEKa. XHUMHUA B CHCTEME HayK. Tena u BemecTBa. Duszndeckue CBOMCTBA
BelIECTB. ArperaTHoe cocTtosiHue BemlecTB. [loHsTHe 0 MeTonax mo3HaHus B xumMuu. Yucteie BemectBa U cMecu. CriocoObl
pa3/ielIeHHUs] CMECE.

ATOMBI U MOJIEKYJIBI. XUMHUYECKUE 3IEMEHThl. CUMBOJBI XUMUYECKUX 3JIEMEHTOB. [IpoCThie M CHOKHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas Qopmyna. BajJeHTHOCTh aTOMOB XWMHUYECKHX DJIEMEHTOB. 3aKOH TIOCTOSIHCTBA COCTaBa BEUIECTB.
OtHocutenbHass atoMHass Mmacca. OTHOCHUTENbHAas MOJIEKyJsipHas Macca. MaccoBas J0Ji1 XMMHUYECKOIO DJJEMEHTa B
COCIUHEHUU.

KomnuectBo BemectBa. Mons. MomsipHasgs Macca. B3anMOCBSI3p KOJIMYECTBA, MACChl M YHCIA CTPYKTYPHBIX €IMHMI]
BemiecTBa. Pacuérel mo dhopmysiaM XUMHUYECKUX COETUHECHUM.

@u3N4eCKue U XMMHYECKHE SBJICHUSA. XHWMHUYECKas peakuus U €€ IMpU3HAKU. 3aKOH COXPAHEHHsI MacChl BEHIECTB.
Xumnueckue ypaBHeHus. Kimaccuukannsi XMuMUYeCcKUX peakuuid (COeIMHEHUs, Pa3I0KEeHHs], 3aMEIeHHs], 0OMEHa).

Xumuueckuu sKxcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOW, MpaBWJIaMU pabOThl B JabopaTopuu M npuéMamu oOpalleHus ¢ J1adopaTopHbIM
000opy10BaHUEM, U3YUYCHHE M ONHUCAaHUE (PU3NUECKUX CBOMCTB 00pPa3Il0B HEOPraHMYCCKHUX BEIICCTB, HAOMIOJAEHUE (PU3MUESCKUX
(nnaBieHHE BOCKa, TasHUE JIbJla, pACTUPaHKE caxapa B CTYIKe, KUIIEHUE U KOHACHCAlUs BOAbl) 1 XUMUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHOW IPOBOJIOKH, B3aMMOJICUCTBHE MeJa C KHUCJIOTOW) SBJICHUH, HAOMIOJCHUE U OMHMCAHHE TPHU3HAKOB
NPOTEKaHUsl XUMUUECKUX peakuuil (pa3siockeHue caxapa, B3aMMOJACHCTBHE CEpHOW KHUCIOTHI C XJIOPHUIOM Oapusi, pas3iiokKeHHue
ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoICMCTBHE kele3a ¢ pactBopoM coiu Meau (I1), uzydenne cnocoO6oB pazaeneHus
CMeceil: ¢ MOMOULIbI0 MarHurta, (QWIbTPOBaHMWE, BbIMAPUBAHUE, IUCTWIUISALUSA, XpoMarorpadus, NPOBEACHHUE OYUCTKU
MOBapEHHOM COJIM, HaOII0ICHHE U OMHMCAHUE PE3YJIbTATOB MPOBEACHUS ONbITA, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl,
co3JaHue MoJieTiel MOJIEKYJ (IIapOCTEPHKHEBBIX).

Ba:xHeiimue npeacTaBuTeId HEOPraHNYECKHX BELIECTB

Bo3nyx — cmech razoB. CocrtaB Boznyxa. Kucnopon — anemMeHT u mpoctoe BemecTBo. HaxoxaeHne kucnopoaa B Ipupoe,
¢du3nueckue u xuMudyeckue cBoiicTa (peakuu ropenust). Okcuabl. [Ipumenenue kucnopoa. CrnocoObl MOIYyYEHU s KUCIOpoaa
B J1a0OpaTOpUU U MPOMBIIIEHHOCTH. KpyroBopoT kucinopoaa B npupojie. O30H — autoTponHas MOAU(PUKALINS KUCIOPOIa.

TernoBoit 3(h(PexT XUMUUECKON peakIui, TEPMOXUMUYECKUE YPABHEHUS, K30- U SHAOTEPMUYECKHUE peaKlUu. TOmiInBo:
yroJib U MeTaH. 3arpsi3HeHre BO3yXa, YCHIEHNE TapHUKOBOTO 3P QeKTa, pa3pylieHUEe 030HOBOTO CIIOA.



Bonopon — snement u mpoctoe BemiecTBo. HaxoxaeHue Bojopoaa B Mpupoae, PU3NUYECKHe M XUMHYECKHE CBOMCTBA,
MpUMEHEHNE, CIIOCOOBI TToTy4eHusi. KuciaoTel u comu.

MonsipHbIil 00BEM ra3oB. Pacu€Tel M0 XUMUYECKUM YPABHEHUSIM.

dusnueckue cBoicTBa BoAbl. Boma kak pactBoputTenb. PactBopbl. HachllleHHbIE M HEHACBIICHHBIE PAaCTBOPHI.
PactBopumocCTs BemiecTB B BoAe. MaccoBas J0Jig BEIIECTBA B pacTBOpe. XMMHUYECKUE CBOMCTBa BOIbl. OcHoBaHus. Pomnb
PacTBOpPOB B MPUPOAE U B KU3HU 4esioBeKa. KpyroBopoT BOJbI B IpUpoJie. 3arpsi3HEHUE NPUPOAHBIX BoJA. OXpaHa U OYKMCTKA
OPUPOJHBIX BOJ.

Knaccudukanus nHeopranmyeckux coenmuenuid. Oxkcunbl. Krnaccudukamus OKCHAOB: coseoOpasyroniue (OCHOBHBIE,
KHUCIIOTHBIE, aM(pOTepHbIe) U HeconeoOpasyromue. HoMenknatypa okcunoB. Ouznyeckue M XUMUYECKHE CBOIMCTBA OKCHIOB.
IlonydeHue OKCHUIOB.

OcHoBanusa. Knaccupukauuss ocHOBaHM: WIENOYM M HEpPacTBOPUMBIE OCHOBaHUS. HoMeHKkiaTypa OCHOBaHHH.
DuU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHrne ocCHOBaHUM.

Kucnorsl. Knaccudukanuss kucinor. Homenkmarypa kucioT. DPu3MYECKHME W XHUMHYECKHE CBOMCTBA KHUCIOT. Psij
aktuBHocTH MeTaiuioB H. H. bekerosa. [lonyuenune kucior.

Conu. HomeHknatypa coneil. @u3ndeckrue U XuMHYecKue cBoiicTBa coneil. [lonyyenue coneil.

['eneTnyeckas cBs3bp MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuil sxcnepumenm:

KaueCTBEHHOE OIPE/ICNICHUE COJIEp KaHMsl KHUCIOpOJia B BO3JAyXe, MOJIydeHHe, coOUpaHue, pacro3HaBaHUE U HU3yUCHUE
CBOMCTB KHCJIOpOJIa, HAOIIOJACHUE B3aMMOJICHCTBHS BEIIECTB C KHUCJIOPOJOM U YCJIOBHS BO3HMKHOBEHUS U TPEKPAICHUS
ropeHus (1mokapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHJIOB U OIMCAHHE MX CBOMCTB, MOJyUYCHHE, COOUpAaHUE, PACIIO3HABAHHUE U
M3ydeHUEe CBOWCTB BojOpoja (ropeHue), B3ammojencTtBue Bomopoga ¢ okcuaom menu (II) (Bo3MOXXKHO wHCMOIB30BaHUE
BHJICOMATEpHUANIOB), HaOJIOZeHHEe OOpa3IOB BEIIECTB KOJUYECTBOM | MOJb, HCCIEAOBAaHUE OCOOCHHOCTEM pPacTBOpEHUS
BEIIECTB C Pa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOM MAaCCOBOM JOJIEH PaCTBOPEHHOIO
BEIIIECTBA, B3aUMOJCHCTBHE BOJBl C METa/UIaMU (HAaTpUeM M KajabllieM) (BO3MOXKHO HCIIOJB30BaHUE BHUJICOMATEPUAIIOB),
UCCJIeI0BaHNE O0pa3lo0B HEOPraHMYECKUX BEUIECTB PA3IUYHBIX KJIACCOB, HAOJIOJEHHE M3MEHEHHUs OKPACKH HHIMKATOPOB B
pacTBOpax KHUCJIOT M IIesouer, u3ydenue B3aummojnenctBus okcuga menu (II) ¢ pacTBopoM cepHON KHUCIOTBI, KUCIOT C
METa/ulaMU, peakiuid HEUTpaau3alnu, MOJTyYEeHHUE HEPACTBOPHUMBIX OCHOBAHWM, BBITECHEHHE OJIHOTO METaula JIPYyTUM W3
pacTBOpa COJIM, PELIEHUE SKCIIEPUMEHTABHBIX 33/1a4 M0 TeMe «Ba)kHeWIe KiI1acChl HEOPTaHUYECKUX COCIUHEHUD.

Hepuoauyeckuii 3akon u Ilepuognueckas cucrema xumudecknx jemeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.
Xumnueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIMHU

[lepBbie MOMBITKK KiIacCU(PUKAIMN XUMUYECKUX dJeMeHTOB. [loHsATHE O Tpymnmax CXOTHBIX JJIEMEHTOB (IIEJIOYHBIE W
IEJIOYHO3EMETBHBIE METAJUIbl, TaJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMQpOTEpHBIE OKCHABI H
TUIPOKCUBI.



Ilepnogmueckunt 3axoH. llepmommueckas cucrema xumuueckux snemeHToB [[. M. MenneneeBa. KoporkonepuoaHnas u
muHHOTIepuonHas Qopmel Ilepuoanueckoit cucrembl xumuuyeckux snemeHToB J[. WM. MengeneeBa. Ilepuonbl u rpymibl.
PU3AYECKUI CMBICT MIOPAIKOBOIO HOMEPA, HOMEPOB IIEPUOAA U IPYIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX siaep. M3oronsl. DiekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J04EK aTOMOB NEpBBIX 20
xumudeckux anemeHToB Ilepmonnueckoinn cuctemsl [Jl. . MenneneeBa. XapakTepHCTHKAa XUMHUYECKOTO 3JIEMEHTA II0 €r0
nojioxkeHuto B Ileprnonnueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS Pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAIMYECKUX U HEMETAJUINYECKUX CBOMCTB 10
rpynmnaM 1 nepruojam.

3nauenue llepuoguueckoro 3akoHa u Ileproguueckoil cUCTEMBl XUMHUYECKMX JJIEMEHTOB ISl PA3BUTHA HAyKu U
npakTuky. /. 1. MenneneeB — y4€HbIN U IpaKJaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (HOJIsipHAs M HEMOJIAPHAsS) CBSI3b. DJIEKTPOOTPHULIATEIBHOCTh XUMUYECKHUX 3JIEMEHTOB.
NoHnHas cBA3b.

Crenenp oxucineHus. OKHUCIUTEIBHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipomecchl OKHCIEHHST W BOCCTAHOBIICHUS.
OKuCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuu sKcnepumenm:

U3y4yeHHEe 00pa3lioB BELIECTB METANIOB W HEMETAJUIOB, B3aUMOJAEHCTBHE TMAPOKCHIA IIMHKA C PACTBOPAMHU KHCIOT U
11eJI04ei, POBEJEHUE OIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUM (TOpEHUE, PEAKINH
Pa3II0KEHMS], COCJUHEHU).

Mesicnpeomemmuule cesazu

Peanu3zanus MeXINpeaMETHBIX CBA3€H NMPU U3yUYEeHUU XUMHUH B § KJIacCe OCYIIECTBIISIETCS Yepe3 UCI0JIb30BaHNE KaK O0IINX
€CTECTBCHHO-HAYYHBIX IIOHATHM, TaK W IIOHATHUM, SBIAIOLIMXCS CHUCTEMHBIMU [UIl OTHEJIBHBIX IPEIMETOB €CTECTBEHHO-
HAay4YHOTO LIMKJIA.

OOmre ecTecTBEHHO-HAyYHbIE MOHATHS: HAy4dHbId (pakT, TMIOTE3a, TEOPHs, 3aKOH, aHAJIU3, CHHTE3, KJIacCU(pUKALMS,
MEPUOIMYHOCTb, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHKE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

@®usuka: Marepusi, aroM, D3JIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIWJA, HW30TOIbl, pPaJUOAKTUBHOCTb, MOJIEKYJIA,
ANEKTPUYECKUIN 3apsij, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIECTBA, ra3, (PU3UUYECKUE BEITUUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/b1, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaJIbl, TOPHBIE OPO/IbI, OJIE3HbIE HCKOMIAEMBbIE, TOIIJIMBO, BOAHBIE PECYPCHI.

9 KUIIACC
BemecTBo M XMMHUYecKas peakus



[Tepuonuueckuii 3akoH. Ilepmoanueckas cuctemMa xumuueckux siemMeHToB [[. . MenneneeBa. CtpoeHue aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPUOJIOB, Kallus, KaJbLUI U UX COCTUHEHUI B
COOTBETCTBHHM C MOJIOKEHHUEM 3JIEMEHTOB B [leproauyeckoil CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BUIbI XUMHYECKON CBSA3U. THUIBI KPUCTALIMYECKUX PEHIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT
THIA KPUCTAJUTMYECKON PEMIETKHA U BUAA XUMUYECKOU CBSI3H.

Knaccudukanus uw HOMEHKIaTypa HEOPTaHMUYECKHX BEMIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIHMXCA K
Pa3IMYHBIM KJIaCCaM HEOPTAaHUYECKUX COCUHEHUN, TEHETUYECKAs CBSA3b HEOPTaHMYECKUX BEILECTB.

Knaccudukanus XMMHUYECKHX peaklMid MO pa3IuyHbIM TMpU3HAKaM (M0 YMCIYy M COCTaBy YYAacTBYIOUIMX B peaKlUu
BELIECTB, MO TEIIOBOMY 3(P(EKTy, MO0 M3MEHEHUIO CTENEHEH OKHCICHUS XMUMHUYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4acTHUIO KaTalin3aTopa). DK30- U SHAOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTre 0 ckopocTH XuMUUYeckoi peakuuu. [loHsTHE 00 0OpPATUMBIX U HEOOPATUMBIX XUMHUECKUX peakiusax. [lonsarue o
TOMOTE€HHBIX M TeTeporeHHbIX peakuusax. [lonstue o karanmmse. [loHsaTHE 0 XMMHYECKOM paBHOBecHU. DAKTOPHI, BIUSIONIUE HA
CKOPOCTh XMMHUUYECKOW PEAKLIMH U ITOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEAKIIUU, DJIEKTPOHHBIM OajaHC OKHUCIUTEIbHO-BOCCTAHOBUTEIHHOM pEaKIIHH.
CocraBneHue ypaBHEHH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMI C HUCIIOIb30BaHUEM METOA SJIEKTPOHHOTO OaaHca.

Teopus SJIEKTPOIUTUYECKOM JHCCOLMALMHU. OJIEKTPOIUTBI W  HEJIEKTPOIUThL. KaTuoHbI, aHHOHBL. MexaHu3M
JIUCCOIIMAIINH BEIIECTB C PA3IMYHBIMHU BUAAMHU XUMHUECKOM CBsi3u. Ctenens nuccoruainui. CHUIIbHbBIE U CIa0bIe DJIEKTPOJIUTHI.

Peaxiiuu nonHoro oomMeHa. Y clioBUs MPOTEKAHUS PEAKIM HOHHOTO 0OMEHa, MOTHbIC U COKpaIIEHHBIC MOHHBIC YPAaBHEHUS
peakimii. CBOMCTBA KUCIIOT, OCHOBAHUMN U COJIEHM B CBETE MPEICTABICHU 00 2JIEKTPOIUTUUECKON qucconuaiuu. KauecTBeHHbIe
peakunu Ha UOoHbIL. [[oHSATHE O THIPOIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJICTISIMU KPUCTATMYECKUX PEIIETOK HEOPTAaHMYECKUX BEIIECTB — METAJJIOB M HEMETAJIOB (Tpadurta u
anmMasa), CJI0KHBIX BEIIECTB (XJIOpHUIa HATPHs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW PEaKIIMU OT BO3JECHCTBUS
paznuyHbIX (AKTOPOB, UCCIEIOBAHUE IIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIlecca AUCCOLUAIMU KUCIIOT, EI04Yed U
coyieil (BO3MOXHO HCIIOJIb30BaHUE BUJIEO MATEPUAJIOB), MPOBEIACHUE OINBITOB, WUIIOCTPUPYIOMIMX MPU3HAKK MPOTCKAHUS
peakuuii noHHOro ooMena (oOpa3oBaHMe OcaJiKa, BbICIIEHHUE Ta3a, 00pa30BaHKUE BObI), ONBITOB, MILTIOCTPUPYIOIINUX MPUMEPHI
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakiuil (TOpeHre, peakiuy pa3ioKeHHs, COCIMHEHUS ), paClIO3HABAHUE HEOPTaHUUECKUX
BEIIECTB C TOMOIIBIO KAYECTBEHHBIX PEAKIMN HA MOHBI, PEIIEHNE YKCIEPUMEHTAJIbHBIX 3a1a4.

HemeTta/uibl M X COeIMHEHUS



OOmas xapakTepucTHka ragoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u
(U3UYecCKrue CBOMCTBA TPOCTHIX BEIIECTB — TaJOT€HOB. XWUMHUYECKHE CBOWCTBA Ha NpHMEpPe XJIopa (B3aUMOJCUCTBUE C
MeTaJlJIaMH, HEMeTallaMy, 1ienoyamu). Xinopoogopod. CoiisiHas KMCI0Ta, XMMHUUYECKHUE CBOIMCTBA, MOTy4Y€HHUE, TPUMEHEHNE.
JleiicTBHE XJI0pa U XJIOPOBOJOPO/Ia HA OPTaHU3M YesloBeKa. BaykHelme XJI0pyuapl U UX HaX0XAEHUE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbBIE CTENEHU OKHUCIICHHUS.
Crpoenue n (pU3HUECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCJIOPOJA U CEPhl. AJUIOTPOITHbIE MOAU(PUKALIMN KUCIOPOJa U CEPBI.
Xumuyeckue cBoiicTBa cepbl. CepoBOJOpoN, CTpoeHHe, (U3MUEeCKHe U XHUMHuYecKkhe CcBOoMCTBAa. OKCHABI cepbl Kak
IPEICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KuciaoTa, (pU3MUecKHe M XMMHUYECKHE CBOWCTBa (00IIME KakK MpEeACTaBUTENS
KJacca KMCIIOT U crequuyeckue). XuMUUYECKHe peaklny, Jie)kKalllie B OCHOBE IIPOMBIIIIEHHOIO CIIOC00a MOJIyYeHUsl CEPHON
KUCIOTHL. [Ipumenenune cepHoit kucaoTel. CoM CEpHOM KUCIOTHI, KAUeCTBEHHAs! peakiys Ha cyiab(har-uoH. Haxoxaenue cepbl
U €€ COCIMHEHHMH B Mpupoje. XHMHUYECKOE 3arpsi3HEHHE OKPYKAOLIEH Cpellbl COCAUHEHUSMH Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALLCHUS.

OOmas xapakTepucThka 351eMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTEIEHU OKHUCIICHHUS.
A30T, pacnpocTpaHeHHE B INpHUpoje, (U3NUECKHe M XUMHUYecKue cBoicTBa. KpyroBopoT asora B mpupoge. AMMHUAK, €ro
(du3nUecKue 1 XMMUYECKHUE CBOMCTBA, MOJydYeHHEe U npuMeHeHue. Conu aMMOHUS, WX (PU3UYECKUE U XUMUYECKHUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasi peakiusi Ha MOHBI aMMOHHMs. A30THas KHCIOTa, €€ IMOJydyeHue, (PU3UYECKUEe U XUMHUYECKUE
CBOMCTBa (00OIIME KaK MpEeACTaBUTENS Kiacca KUCIOT W crnenududeckue). Mcmonp3oBaHne HUTPATOB M COJE aMMOHUS B
KauecTBE MUHEPAIbHBIX yA00peHni. XMMHUECKOe 3arps3HEHHE OKPYXKaIoLIel cpeibl COEqMHEHUSIMH a30Ta (KUCIOTHBIE JOMXKAH,
3arpsi3HEHHE BO3/yXa, MOYBBI U BOJMOEMOB). Docdop, ammorpornHbie Moaudukanuu dochopa, GU3NIECKHE U XUMUUYECKUE
cBoiictBa. Okcun ochopa (V) u dochopnas kucinora, puznyeckue U XMMUUYECKUE CBOMCTBA, moyiyueHue. Mcnonab3oBaHue
¢docdaroB B kKauecTBe MUHEPATbHBIX YI00PEHUIA.

Oobmas xapakrepuctuka 31eMeHToB [VA-rpynmnbl. OCOOEHHOCTH CTPOECHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIICHHS.
VYrnepos, amioTponHble MOAM(PHUKALMHU, PACIpPOCTPAHEHUE B MpHUpOJe, (PU3NUYECKHE W XUMHUYECKHUE CBOMCTBA. AJCOpOLMS.
Kpyrosopor yraepoga B mpupone. Okcuapl yrieponaa, ux (QU3MYecKHMe U XUMHUYECKHE CBOMCTBA, JCHCTBUE Ha KUBBIC
OpraHu3Mbl, TOJY4YEHUE M MPUMEHEHHE. ODKOJOTMYecKHue NpoOsieMbl, CBsi3aHHbIE C okcujaoMm yriepona (IV), rumoresa
rJ100aJbHOTO TMOTEIUICHUsT KJIMMAaTa, MapHUKOBBIM 3(dext. YronbHas kuciaora U e€ coiu, ux (pu3nyeckue M XUMUYECKHE
CBOICTBa, MoiyueHue U npumeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uoHbl. lMcmonb3oBanume kKapOOHATOB B OBITY,
MEIULMHE, IPOMBIIIEHHOCTH U CEIbCKOM XO03MCTBE.

[lepBoHavasibHbIE TOHATHS 00 OPraHMYECKHX BEIIECTBAX KAaK O COCJUHEHUSX yriiepojaa (MeTaH, 3TaH, STHIEH, alleTUIIEH,
ATaHOJI, TJIMLEPUH, YKCYCHAas KucnoTa). [IpupoHbie ICTOYHUKH YTIIEBOJOPOJOB (YroJib, IPUPOAHBINA ra3, HEPTh), MPOAYKTHI UX



nepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIITIEHHOCTH. [ToHsTHE 0 OHONMOrMYecKr BaXKHBIX BEIIECTBAX: JKHUpaX, OeiKax,
yIIeBOJIaX — M UX POJIM B KU3HU YelloBeKa. MaTepralibHOEe €TMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTUHEHUI.

Kpemuuii, ero ¢gusnyeckue v XMMHUYECKHE CBOMCTBA, MOJIyueHHE U NpuMeHeHue. CoelMHEHUs KpPEMHHUS B NPUPOJE.
Oobmue npencraBneHus o6 okcuae kpemHus (IV) m kpemHueBoil kucinore. CHUIMKaThl, WX MCIOJNb30BaHHE B OBITY, B
IPOMBILUIEHHOCTH. BaxkHeillne CTpouTenbHbIE MaTepuaibl: KEpaMmHKa, CTEKJIO, LIEMEHT, OeToH, kene300eToH. [Ipobiembl
0€301acHOT0 HCTIOIH30BAHMS CTPOUTEIBHBIX MAaTEPHAIIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepuMeHm:

U3ydyeHue oOpa3loB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSIHOW KHUCJIOTHI, MPOBEJCHUE KAUECTBEHHBIX PEAKIUI Ha
XJIOPUJ-UOHBl U HAOJIOJEHUE TPU3HAKOB HUX IPOTEKAHMs, OMNBITHL, OTpa)karouye (U3MUecKue W XUMHYECKHUE CBOMCTBA
TAJIOT€HOB M HMX COEIMHEHHH (BO3MOXKHO HCIOJIb30BAaHUE BUICOMATEPUATIOB), O3HAKOMJIEHHE C OO0pa3uaMu XJIOPHUIOB
(rajioreHuI0B), O3HAKOMJICHHE C OOpa3laMu cepbl U €€ COETUHEHHSIMU (BO3MOXXHO MCIOJIb30BAHHE BHUIEOMATEPUAIIOB),
HaOJIIoIeHUE Tpoliecca OOYIJIMBaHUS caxapa MOJ JIeWCTBHEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3yYEHUE XUMHUYECKHUX
CBOMCTB pa30aBJIEHHON CEpHOM KUCJIOTHI, MPOBEACHNE KAU€CTBEHHOM peakiuu Ha Cyiab(haT-uOH U HaOJI0JIEHUE MpHU3HaKa €€
NPOTEKaHUsl, O3HAKOMJIEHUE C (PU3NYECKUMHU CBOWCTBaMHU a30Ta, gochopa U HMX COECAUHEHUU (BO3MOYKHO HCIOIb30BaHHUE
BHJIEOMATEPHAIIOB), OOpa3laMu a30THBIX U (POCOpPHBIX yHOOpEHHI, MOITydeHUe, cOOMpaHHUe, paclio3HaBaHUE U H3yYEHHE
CBOWMCTB amMMHaKa, MPOBEACHHE KA4YECTBEHHBIX pEaklMii Ha WMOH aMMOHHUS U (ochaT-uoH W H3ydeHHE NPU3HAKOB UX
NpOTEKaHusi, B3aUMOAECHCTBHE KOHLIEHTPUPOBAHHOM  a30THOM  KHUCIOTBI C  MeAbl0  (BO3MOXHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), U3YyUEHHE MOJIENIeH KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, QpyuiepeHa, 03HaKOMIIEHUE C IPOLECCOM
azcopOLUu pacTBOPEHHBIX BEIIECTB AaKTUBMPOBAaHHBIM YIJIEM M YCTPOMCTBOM NPOTHBOrasa, MOJy4YeHHE, coOupaHue,
pacno3HaBaHWE U U3YYEHHE CBOWCTB YIJIEKHCIIOIO Ta3a, MPOBEACHUE KAUYECTBEHHBIX PeakUuii Ha KapOOHAT M CUJIMKAT-UOHBI U
M3y4YeHHE TPU3HAKOB MX TMPOTEKaHHUs, O3HAKOMJIGHWE C TPOAYKIMEH CHUJIMKATHOW TMPOMBIIUIEHHOCTH, pEIICHUE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHele HeMeTabl U UX COeIUHEHUS.

Metayibl M MX COeIMHEHUSA

OO6miast XxapakTepucTUKa XMMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUHU WX ToJjiokeHus B [lepuonnueckoit cucreme
xumudeckux annementoB J. . MenaeneeBa u crpoennsi aromoB. CTpoeHre MeTauioB. MeTaminyeckast CBs3b U MeTaJuInyecKas
KPUCTAJUINYECKAsl PEIIETKA. OJJEKTPOXUMUYECKUN PAN HaNpsDKEHUHA MeTauioB. PU3MYecKMe MW XHUMHUYECKHE CBOWCTBA
MeTtaisioB. OOmMe crnocoObl MoiydeHus MeTawioB. [IoHATHE O KOpPpO3WM METaJIOB, OCHOBHBIE CIOCOOBI 3aIUTBI UX OT
Koppo3uu. CruiaBbl (CTajb, YyTyH, JIOPATIOMUHNANA, OpOH3a) U UX IPUMEHEHHE B OBITY U MMPOMBIIIJIEHHOCTH.



[llenounsie MeTaibl: ojoxeHue B [lepuoandeckoin cucreme xumMnudeckux 3neMeHToB [. . MenaeneeBa, cTpoeHne Ux
aTOMOB, Hax0kJAeHue B npupoje. Pusndyeckre 1 XMuMUYECKHUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCHUJIBI U TUJPOKCHUIBI
HaTpus U Kanus. [[puyMeHeHne mea0YHbIX METAJIJIOB U UX COCTMHEHUI.

[IlemoyHO3EeMENBHBIE METAJIBI MATHUM U KAJIBLUUHN: TTOJ0kKEHUE B [lepronnyeckon cucreMe XuMru4yeckux 3ineMeHToB 1. U.
MenpeneeBa, CTpOCHHE HX aTOMOB, HaxXOXKJIeHUE B mpupoje. Pusnmdyeckue U XMMHUUYECKHE CBOMCTBA MarHus W KaJblIMs.
Baxueiimme coemMHEHUS KaabIus (OKCUI, TUAPOKCHT, cOoJN). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHCHHUS.

AmromuHui: nonoxkenue B llepmoamueckon cucreme xumuueckux snemeHtoB J[. M. MenpeneeBa, cTpoeHune aroma,
HaxoXXJIeHUEe B mpupoje. Pu3nudeckrue U XUMUYECKHE CBOMCTBAa alfOMUHMSA. AMQOTEpHBIE CBONCTBA OKCHUJIAa M THAPOKCHAA
AJTTIOMHHHUS.

Kenezo: momoxenne B Ilepuoamdeckoin cucreme xumuueckux diaeMmeHTOB [l M. MenaeneeBa, cTpoeHHE aroma,
HaxojaeHue B mpupojie. Ousznueckne U XMMHUUYECKUE CBOMCTBA kene3a. OKcuabl, TuaApokcuabl u conu xkene3a (II) u xenesa
(IIT), mx coctaB, CBOMCTBA U MOJTYyUYECHHE.

Xumuyeckuii IKCnHepuMeHm:

O3HaKOMJICHHE ¢ oOpa3laMi METAJNIOB W CIIAaBOB, MX (PU3WYECKUMU CBOMCTBAMH, U3yUCHHE PE3YJIbTATOB KOPPO3UHU
METAJIJIOB (BO3MOKHO MCIOJIb30BAaHHE BUACOMATEPUAIOB), OCOOCHHOCTEHN B3aUMOICUCTBUS OKCHJIA KAJIBIUSI M HATPUSI C BOJOM
(BO3BMOXKHO HCMOJIb30BAHUE BHUICOMATEPUATIOB), HCCIEAOBAHHUE CBOMCTB JKECTKOM BOJbI, Tpollecca TOPEHMs Keje3a B
KHUCI0poJie (BO3MOXKHO MCIOJIB30BAHUE BUACOMATEPHATIOB), MPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEaKIIMi HAa UOHBI: MarHUs,
Kanblus, amoMuHus, nuHka, xenesa (II) m xemeza (III), menu (II), HaOmromeHWe W OmMUCaHWE MPOLIECCOB OKpAITMBAHUS
IJIJAMCHH WOHAMU HATpUs, Kajdusd W Kajablus (BO3MOXKHO HCIIOJb30BaHHE BHIACOMATEPHAJIOB), HCCIEI0BaHHE aM(OTEpHBIX
CBOWCTB T'MJIPOKCH/IA ATFOMUHUS U TUIPOKCUJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxkHenIne MeTaibl U
UX COCIUHCHUS.

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa n MaTepralibl B TOBCEHEBHOM KU3HU YEJIOBEKA. be30ImacHoe UCoJIb30BAHUE BEIIECTB U XUMUUYECKUX PEAKIIHI
B ObITy. [IepBasi MOMOIIs TPU XUMUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYKalolle cpesnl (MpeaeabHas JonycTuMas KoHIleHTpalus Bemects, nainee — [11K). Poib
XUMUHU B PEIICHUH IKOJIOTHYECKUX MPOOIeM.

Xumuueckuii IKChepumenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJIOB, TOJIUMEPHBIE MAaTEPUATIBI).

Mesxcnpeomemmnvnie ceazu



Peanu3anus MeXNpeaMETHBIX CBA3€H NpU M3YYEHUU XMMHHM B 9 Kjacce OCYIECTBIIETCS 4YE€pe3 HMCIOJb30BaHUE Kak
OOIINX €CTeCTBEHHO-HAYYHbIX NMOHATUMN, TaK U MOHATHUH, SBISIOMIUXCS CUCTEMHBIMU JIJIS1 OTACIBHBIX MPEAMETOB €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO1Iue ecTecTBEHHO-HAay4YHbIE IMOHATHS: HAy4dHbIM (DaKkT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAJIW3, CUHTE3, KiaccUu(uUKalus,
NEPUOJANYHOCTb, HAONIOJIEHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, W3MEPEHUE, MOJENb, SBJICHHE, NAapHUKOBBIA 3D EKT,
TEXHOJIOTHsI, MATEPUAIIBI.

®uznka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIWJI, HW30TOMbI, PAJUOAKTUBHOCTH, MOJIEKYJA,
AJIEKTPUYECKUI 3apsii, TPOBOJHUKH, MOJYNPOBOJHUKH, JUDJIEKTPUKH, (POTORIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHoe
COCTOSIHME BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIMUECKAsl PEIIETKA, CIIaBbl, (PU3NYECKUE BEIMUYUHBI, €IUHHIIBI
M3MEpEHMS], KOCMUYECKOE ITPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢otocunres, apixanue, ouocdepa, IKOCUCTEMA, MUHEPAIIbHBIE YI00PEHUS, MUKPOAJIEMEHTBI, MAKPOAJIEMEHTHI,
MUTATEIbHBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPasIbl, TOPHBIE OPObL, OJIE3HbIE HCKOMIAEMBbIE, TOILJIMBO, BOJAHBIE PECYPCHI

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA NPOI'PAMMBLI 11O XUMHUU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JINHHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YIbTaThl OCBOCHHUS IMPOIPAMMBI OCHOBHOT'O 00IIEro 00pa3oBaHus JOCTUTAIOTCS B X0/1€ O0yUEHHUS XUMUU
B €IUHCTBE Y4eOHOM M BOCITUTATEIBHON IESITEILHOCTH B COOTBETCTBHH C TPAAMIIMOHHBIMH POCCUHCKUMH COLUOKYIBTYPHBIMH
U JIyXOBHO-HPABCTBEHHBIMHU IICHHOCTSMH, MPUHSATHIMH B OOINECTBE MpABUIAMH M HOPMaMH IIOBEICHHUS MU CHOCOOCTBYIOT
npoIeccaM CaMOIIO3HAHHS, CAMOPA3BUTHUS M COLMATM3AINN 00YJIarOIINXCS.

JIMYHOCTHBIE PE3YNIbTAThl OTPAKAIOT TOTOBHOCTH O0YJAIOIINXCSI PYKOBOICTBOBATHCSA CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX
OpPHEHTAIMI U PACHIMPEHHE OIbITA AEITEIBHOCTH HA €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpHOTHYECKOT0 BOCIIUTAHUSI:

[ICHHOCTHOTO OTHOIICHHS K OTEYSCTBEHHOMY KYJIBTYPHOMY, HMCTOPHYECKOMY M HAydHOMY HACIICAMIO, MMOHMMAaHUS
3HAYCHUS XUMHUYCCKOW HAayKH B JKM3HHM COBPEMEHHOrO OOIIECTBa, CIIOCOOHOCTH BIAJACTh JOCTOBEPHOH HHGpoOpMaIrmendn o
MEPEOBhIX JOCTHKEHUSAX M OTKPBITHSIX MHPOBOM M OTE€YECTBEHHON XMMHH, 3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHHUSAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:



MPEJICTaBICHUS] O COLIMATIBHBIX HOPMax W MPaBUIaX MEXKIUYHOCTHBIX OTHOIIEHWH B KOJIJIEKTUBE, KOMMYHHKAaTHBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IIOJIE3HOM, Y4eOHOHMCCIIENOBATENbCKONM, TBOPUYECKOW M JPYrMX BHUIAX JEATEIBbHOCTH,
TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOMW JIESITENIBHOCTU MPHU BBIMOJHEHUU YYEOHBIX, MMO3HABATENbHBIX 3a]1a4, BBIIIOJHEHUU
XUMHUYECKUX IKCIEPUMEHTOB, CO3JaHUHM YY€OHBIX MPOEKTOB, CTPEMIJICHHS K B3aUMOTIOHUMAHHUIO M B3aMMOTIOMOIIH B Ipoliecce
TOM y4eOHOH JN1eATeNbHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEJCHHUE M TMOCTYNKH CBOMX TOBApUILEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKUE MPEACTABICHHUS O BEIIECTBE M XUMUYECKON pEeaklUH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTABJISIONIME OCHOBY JIJII MOHUMAHUS CYIIHOCTH HAYYHOM KapTHHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS TMPHUPOJBI, B3aUMOCBS3AX YEJOBEKAa C MPUPOJHOM CPElIOH, O POJIM XWMHUU B TO3HAHUU ITHUX
3aKOHOMEPHOCTEN;

MO3HABATEIbHBIE MOTHBBI, HANPaBIICHHBIE HA TOJYYCHHE HOBBIX 3HAHUN MO XUMHUU, HEOOXOAMMBIE IJSi OOBSICHEHHS
Ha0JII0JJa€MBIX MPOLIECCOB U SBJICHUH, MIO3HABATEIbHONW, HHPOPMAILIMOHHON U YUTATENIbCKOW KYJIbTYpPbI, B TOM YHCII€ HABBIKOB
CaMOCTOSITENIbHOM paboThl ¢ yuyeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEpaTypoil, JOCTYHNHBIMU TEXHUYECKUMHU CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHII;

MHTEpEC K 00YUYEHHUIO U MO3HAHUIO, JI0003HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CAMOOOPa30BaHUIO, TPOEKTHOUN U
HCCIIEIOBATENbCKOM IEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH U YPOBHS 00yU€HUs B JalIbHEHIIEM;

4) hopMHUpoOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHUE LEHHOCTHU KM3HHU, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKM Ha 3/10pPOBbII 00pa3 KU3HMU,
OCO3HaHWE TOCJIECTBUI U HETPUSATHE BPEAHBIX MPUBHIYEK (YIOTPEOICHUS aJIKOTOJIsl, HAPKOTUKOB, KypeHHs), HEOOXOMMOCTH
coOJII0/IeHU MpaBuil 0€30MaCHOCTH MTPU OOPAILIEHUH ¢ XUMUYECKMMHU BEILIECTBAMU B OBITY U pEabHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHHUSI:

MHTEpEC K MPaKTUYECKOMY H3yUYeHUIO Mpodeccuil U Tpyaa pa3IMdHOTo poja, YBaXXEHHUE K TPYy U pe3ysbTataM TPYAOBOMH
AESTEIbHOCTH, B TOM YHWCJIE€ HAa OCHOBE NMPUMEHEHHs MPEIMETHBIX 3HAHUU MO XUMHH, OCO3HAHHBIA BHIOOP WHAMBUAYATBHON
TPAEKTOPUHM MPOJOJDKEHUS OOpa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTM K XUMHUH, OOILECTBEHHBIX
WHTEPECOB M MOTPEeOHOCTEN, yCHEeNnTHON MpoQeCcCUOHATbHON NEATEIbHOCTH W Pa3BUTHS HEOOXOIUMBIX YMEHUM, TOTOBHOCTH
a/IalTHPOBATHCA B MPO(EeCCHOHATIBHOM cperie;

6) 3K0JI0rM4eCcKOro0 BOCIIHUTAHUS

AKOJIOTUYECKU LIeNecO00pa3Hoe OTHOUIEHUE K MPUPOJIe KaK UCTOYHHUKY >KM3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUA,
MOHMMAaHUE LIEHHOCTU 3JJ0POBOTO M 0€30IacHOro 00pasa >KU3HHU, OTBETCTBEHHOE OTHOILIEHHWE K COOCTBEHHOMY (PU3NYECKOMY U



MICUXUYECKOMY 3/710POBbIO, OCO3HAHUE IIEHHOCTH COOJIOACHMS MpPaBU OE30MaCHOTO MOBEIEHUS MpHU paboTe ¢ BEUIECTBaMH, a
TaKXe B CUTYalMsIX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOJydyaeMble NPU U3YYEHUU XUMHHM, JUIS PELIEHUS 3a]ad, CBSA3aHHBIX C OKpY’Karollen
OPUPOJHON CpefoM, AJis MOBBIILIEHUS YPOBHS 3KOJIOTMYECKON KYJIbTYpPbl, OCO3HAHUS INIOOAIBHOTO XapaKTepa 3KOJOTHYECKUX
npo0JsieM U MyTel UX peuIeHHsl HOCPEACTBOM METOAOB XMMUHU, SKOJIOTHUYECKOIO MBIIUIEHUS, YMEHUSI pyKOBOJCTBOBATHCSI UM B
ITI03HABATEJIbHOM, KOMMYHUKATUBHOM W COLMAJIbHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocrtaBe MeTanpeaMETHBIX pE3yNbTaTOB BBIACISIOT 3HAYUMBIE ISl (POPMUPOBAHUS MHPOBO33PEHHUS OOIEHAYUYHBIE
HNOHATHUA (3aKOH, TEOpPHUs, MPUHIIMI, TUIOTE3a, PaKT, CUCTEMA, MPOLIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPBIE UCIIONb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETax U MO3BOJISIIOT HA OCHOBE 3HAHUM U3 3TUX MPEAMETOB (POPMUPOBATH IPE/ICTABIICHUE
O ILEJOCTHOM Hay4yHOM KapTHHE MHUpa, UM YyHUBEpCaIbHbIC Y4eOHbIe JeWCTBHs (TO3HABAaTEIbHbIE, KOMMYHHUKATHUBHBIE,
PErYJISTUBHBIE), KOTOpbIE 00€CIeYnBaAOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITEIBHOMY INIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM! JesITEIbHOCTH.

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUSA

ba3oBble Jjornueckue aeicTBUA:

YMEHHS HCIIOIb30BaTh NPUEMBI JIOTUYECKOTO MBIIUIEHUS IIPU OCBOCHWH 3HAHHUW: PACKPBIBATH CMBICI XUMHYECKUX
MOHATUH (BBIIEIATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABIIMBATh B3aUMOCBS3b C IPYTHUMH NOHATUSMH), UCIIOIb30BaTh MOHSTHS
11 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUM, BHIOMPATh OCHOBAHUS U KPUTEPHUH JJIS1 KJIACCU(PUKALMYA XUMUYECKUX BEILIECTB
U XMMHUYECKHX peakluil, yCTaHaBIMBaTh MPUUYMHHO-CIEACTBEHHBIE CBSA3M MEX]Y OOBEKTaMU HM3YUYEHHs, CTPOUThH JIOTUUECKHUE
paccyxJeHus (MHIYKTUBHBIE, I€TyKTUBHBIE, 10 aHAJIOTUN), 1€7IaTh BHIBOJIbI U 3aKIIFOUCHHS;

YMEHUE MPUMEHATh B MpOIecCe MO3HAHUS MOHATUS (TPEIMETHbIE M METanpeMETHbIE), CUMBOJMYECKHE (3HAKOBBIE)
MOJIETI, HWCIHOJIb3yeMble B XHMMHH, NPeoOpazoBbIBaTh ILIMPOKO IMPUMEHSEMblE B XHMHUU MOJIEIbHbIE NPEACTABICHUS —
XUMHUYECKUN 3HAK (CMMBOJI 3J€MEHTa), XUMHUecKas (opMysia U ypaBHEHHE XUMUYECKOM peakiuu — MpU pelieHUH y4yeOHO-
ITO3HABATEIIbHBIX 33/1a4, C YYETOM ITUX MOJEJBHBIX MPEACTABICHUN BBISBIATh U XapaKTEPHU30BaTh CYILIECTBEHHBIE NMPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHUYECKHUX BEUIECTB M XUMHYECKUX PEaKUWW, BBISBISATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3M U POTUBOPEYMS B U3y4AEMBIX MPOLIECCAX U SABICHUSX.

ba3oBble ucciaenoBarejbcKue 1eHCTBUA:

YMEHHE MCIOJIb30BATh IOCTABJIEHHBIE BOIIPOCHI B KaYE€CTBE MHCTPYMEHTA ITO3HAHUSA, & TAKKE B KAa4€CTBE OCHOBBI IS
(hopMHUpPOBaHUS TUTIOTE3bI MO MTPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;



npuOOpeTEeHUEe OmNbITa MO IUTAHUPOBAHMIO, OpPraHU3alMid U MPOBEACHUIO YYCHHMYECKUX DSKCIEPUMEHTOB, YMEHHE
HaO0JII0IaTh 32 XOJIOM IPOIIecca, CAMOCTOSTEIHLHO MPOrHO3UPOBATh €ro Pe3yiabTar, (OpMyIUpoBaTh 0000IIEHUS U BHIBOJBI 110
pe3ynbTaTaMm MPOBEIEHHOTO OIbITA, UCCIIEIOBAHUS, COCTABIATh OTUET O MPOIeTIaHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U HHTEPIPETHPOBATH MHGOPMAIMIO Pa3IMYHBIX BUAOB M (HOPM MpEACTaBICHUS,
MOJIy4aeMyI0 M3 Pa3HBIX MCTOYHUKOB (HAYYHO-TIOMYJSpHAsl JUTEpaTypa XMUMHUYECKOTO COJEp)KaHHUs, CIIPAaBOUYHBIE MOCOOUS,
pecypcsl HTepHEeTa), KpUTHYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

yMEHHUE MPUMEHATh Pa3jIM4HbIe METOJbI U 3alpOChl MPHU MOUCKE U O0TOOpEe MH(OpPMAIMU U COOTBETCTBYIOIIUX JTAHHBIX,
HEOOXOIUMBIX JJISl BBIIIOJIHEHHS] YY€OHBIX M MO3HABATEIbHBIX 3a7]a4 OMPENEeIEHHOTO THUIIA, MPUOOPETEHHUE OMbITa B 00JIaCTU
WCIIONIb30BaHUsl MH(DOPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA, OBJQJCHHUE KYJIbTYPOW aKTHBHOTO HCIIOIb30BAHHUS
pa3IMYHBIX TMOMCKOBBIX CHCTEM, CaMOCTOSITENIBHO BHIOMpaTh ONTHUMANbHYIO (OpMy TMpeAcTaBleHUs WHGOPMalUU U
WUTIOCTPUPOBATh pEIlaeMble 3aJayd  HECIOKHBIMH CXEMaMH, JAharpaMMaMu, Jpyrumu GopmamMu Tpadukd ©u  UX
KOMOMHAIIUSIMU;

YMEHHE HUCIOJb30BaTh M aHAJIU3UPOBAaTh B Mpollecce y4eOHOW M MCCIEA0BATEIbCKOM AESATENbHOCTH MH(GOPMALUIO O
BIMSTHUH TMPOMBIIINIEHHOCTH, CEICKOTO X03SICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOIHOM Cpebl.

KoMMmyHuKkaTHBHBIE YHUBeEpPcadbHble yueOHbIe 1eiiCTBUA:

YMEHUS 3a/1aBaTh BOMPOCHI (B XO€ naora u (WiK) TUCKYCCHUU) TIO CYIIECTBY 00CYK/1aeMON TeMbI, JOPMYJIMPOBATH CBOU
NPEJIOAKEHUS] OTHOCUTEIBHO BBIMOJIHEHUS MTPEAJIOKEHHON 3a/1a4H;

YMEHHUsSI TPEACTABIATh IMOJIyYEHHBIE PEe3yJbTaThl MO3HABATEIBHOW JEATENBHOCTH B YCTHBIX UM IMUCBMEHHBIX TEKCTaX;
JIeNaTh NPE3EHTAIMIO PE3YIbTATOB BBIMOJIHEHUS! XMMUYECKOTO 3KCIIEpUMEHTa (J1a0OpaTOPHOTro OIbITa, JJAOOPATOPHON PabOTHI
0 MCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4EOHOIO MPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJHMYECTBA CO CBEpPCTHUKAMHU B COBMECTHOW IO3HABAaTEIbHOM M HCCIEA0BATEILCKOM
JESTeIbHOCTH TpU PEIICHWH BO3HMKAIOMIMX MpOoOJeM Ha OCHOBE yd€ra OOLIMX HHTEPECOB U COIJIACOBAaHUS IO3ULUN
(o6cyxnennsi, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMbI», KOOPIWHAIUS COBMECTHBIX JCHCTBUM, OMpEAeTICHNE KPUTEPHEB IO
OLICHKE KaueCTBA BBITOJIHEHHON PabOThI U PYTHE).

PeryjasiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE IeiicTBHUS:

YMEHHE CaMOCTOSITENIbHO OIpenessaTh LEIH JeATENbHOCTH, IUIAaHUPOBaTh, OCYIIECTBIISATh, KOHTPOJIUPOBATH U IPHU
HEOOXOJAMMOCTH KOPPEKTUPOBATH CBOIO JIEATEIHLHOCTH, BHIOMpATh HanbOosiee 3(hPEeKTUBHBIE CMOCOOBI PEIICHUs] YYEOHBIX U
MO3HABATENBHBIX 337a4, CAMOCTOSITENIBHO COCTABIATh WM KOPPEKTHPOBATh MPEIJIOKEHHBIA aNrOpUTM JEHCTBUN MIpH
BBITIOJTHEHUH 33JIlaHUi ¢ y4ETOM TOJyYeHHUs HOBBIX 3HAHWW 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUIX, OICHUBAThH



COOTBETCTBHE MOJYYEHHOIO pe3yJibTaTa 3asiBJICHHOM 11€JI1, YMEHHE UCIIO0Ib30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IIPE1JiaracMble
B YCJIOBUH 3aJaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX pe3yIbTaTOB MO OCBOCHHUIO 003aTEIBHOTO COACpPKaHWs, YCTAHOBIEHHOTO JaHHOW (erepanbHON
paboueli TpPOrpamMMmoii, BBIJCISIOT: OCBOCHHBbIE OOYYaIOIMMHCS Hay4yHble 3HAHUSA, YMEHUS W CIOCOOBI JICUCTBUIA,
cnenuduIecKue s MPeAMETHON 00J1acTh «XUMUSD», BUABI ISATEILHOCTH 110 MTOJYYCHUIO HOBOTO 3HAHMS, €70 MHTEPIIPETAIlNH,
peoOpa30BaHUIO M MPUMEHECHHIO B PA3IMYHbBIX YICOHBIX M HOBBIX CUTYAITUsX.

K xoHiy oOyuenus B 9 kjiacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JOJHKHBI OTpakaTh CHOPMHUPOBAHHOCTH Y

oOy4Jaronmxcst yMEHUM:

e PACKPBIBATH CMBICJ OCHOBHBIX XMMHUYECKHX MOHATUM: XUMHYECKUU AJIEMEHT, aTOM, MOJIEKYyJia, MOH, KaTUOH, aHUOH,
MIPOCTOE BEILECTBO, CJIOXKHOE BEIIECTBO, BAJICHTHOCTH, AJIEKTPOOTPUIIATEIIBHOCTh, CTEIIEHb OKUCICHUS, XMMUYECKas
peakius, XUMUYECKash CBSI3b, TEIJIOBOM H(PGDEKT peakuuu, MOJb, MOJSIPHBIA 00BEM, PAaCTBOP, HJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AIEKTPOIUTHUECKAs JUCCOIMAIINS, PEaKIIM HOHHOTO 0OMEHa, KaTallu3aTop, XUMHUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBIE PEAKIIMM, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMU, OKUCIHUTENb, BOCCTAHOBHUTEIb,
OKHCJICHME U BOCCTaHOBJICHWE, aJUIOTpOmnusi, aM(POTepHOCTh, XHMHUYECKass CBs3b (KOBaJCHTHas, WOHHAas,
MEeTaJJIMYecKas), KpUCTAUIMYeCKass pemerka, KOpPpo3us METalIOB, CIUIaBbl, CKOPOCTh XHWMHYECKOMW peakIuu,
npenenbHo nomnyctumas konueHnTpauus [IJIK Bemectna;

e WUIIOCTPUPOBATH B3AUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATUNA U MPUMEHSATH 3TU MOHITHUS MPU ONMUCAHUH BEIIECTB U
UX IIPEBPAILCHUN;

e HCIOJIb30BATh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBJICHUs (hOPMYJI BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIHI;

e OINpENENATh BaJEHTHOCTh M CTENEHb OKUCIICHUS XUMHUUYECKUX JJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTAaBa,
NPUHAAJICKHOCTh BEHIECTB K ONPENeNEHHOMY KJIacCy COEIMHEHUW 1o QopMyliaM, BHUJ XUMHYECKON CBS3U
(koBaJieHTHAsi, MOHHAS, METaJUIMYeCKas) B HEOPTaHMYECKUX COCJAMHEHMSX, 3apsA]l MOHA IO XUMHUYECKOH Qopmyiie,
XapakTep cpedbl B BOJHBIX PACTBOPAX HEOPTAaHMYECKUX COCAMHEHWM, THUIl KPUCTALTMYECKOW PeléTKH KOHKPETHOTO
BEILIECTRA,;

e packpeiBaTh cMmbicha Ilepuognyeckoro 3akona J[. 1. MeHneneeBa u 1€MOHCTPUPOBATh €r0 MOHUMAaHUE: ONMKUCHIBATH U
XapakTepu3oBaTh Ta0aMuHyl0 Gopmy Ilepumonnyueckoil CHCTEMBI XMMHYECKHUX OJJIEMEHTOB: pa3iuyarh MOHSATHUS
«rnaBHasg noarpymnma (A-rpynma)» u «nobounas moarpynna (b-rpymma)», mManeie u O0JbIINE TEPUOBI, COOTHOCUTD
0003Ha4YEeHUs, KOTOPbIE MMEIOTCA B TMEPUOAMYECKON TaOJMIE, ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsij siapa, OO0IIee YUCIO AJICKTPOHOB M PaCHpEACICHHUE UX MO AJIEKTPOHHBIM



CJIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUW CBOWCTB 3JIEMEHTOB U UX COCIMHCHHM B TIPEaesiaX MajbIxX
MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKHUE DJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE peaKIuu (10 YHCIy U COCTaBy
yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3G (dEKTy, MO0 M3MEHEHUIO CTENEHEH OKMUCICHUS XHUMHUYECKHX
AJIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATH) OOIMHME W CHENU(PUICCKHEC XUMHYCCKHE CBOWCTBA MPOCTHIX W CIIOKHBIX BEIIECTB,
MOATBEPIKIasl OTIMCAaHUE TIPUMEPAMU MOJICKYJIIPHBIX U HOHHBIX YPABHEHU COOTBETCTBYIONIUX XUMHUUCCKUX PEAKIINIA;
COCTABJISITh YPaBHEHUS AJIEKTPOJIUTHUYECKON TUCCOIMAIIMM KHUCJIOT, IIEeN0Yed W COJied, MOJHBIE W COKpallEHHBIC
ypaBHEHUS peakliii HOHHOTO OOMeHa, YpaBHEHHUs peaKIuil, OATBEPKAAIOUIUX CYIIECTBOBAHUE T€HETUYECKON CBSI3U
MEX/y BEIIECTBAMH PA3JIMUHBIX KJIACCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX PEAKIIUH TOCPEICTBOM COCTaBJICHHUS JJICKTPOHHOTO
OanaHca dTUX peaKIuii;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKUX
PEBPAILCHUN B PA3IUYHBIX YCIOBUSX;

BBIYHCIISITH OTHOCUTEIIBHYIO MOJIEKYISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO JOJIFO XUMHUYECKOTO JIEMEHTA TI0
dbopMyne COemWHEHHWs, MAacCOBYIO TOJIFO BEIIECTBA B PACTBOPE, IMPOBOIUTH PACUETHI MO YPABHEHUIO XUMHUYECKOMN
peakiuu;

coONo/IaTh TMpaBWia IMOJb30BaHUA XUMHUYECKOW TMOCYAOW M JIabOpaTOpHBIM OOOpYAOBaHHEM, a TakKe IpaBuiia
oOpaleHus ¢ BEIeCTBaMU B COOTBETCTBUM C MHCTPYKITUSIMU T10 BBITTOJTHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB 110
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (AMMHUAKa U YTIECKUCIIOro ras3a);

MIPOBOJIUTH PEAKIIMH, TIOTBEPKAAONINE KaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYTEM
XJIOpUa-, OpOMHUI-, MOAUI-, KapOoHaT-, Gocdar-, CHIIUKAT-, CyIb(har-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHUS ¥ MOHBI
M3YYEHHBIX METAJJIOB, TPUCYTCTBYIOIME B BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

IPUMEHSTh OCHOBHBIC OIEpaIlii MBICIIUTEILHON JACATCIBPHOCTH — aHaju3 M CHHTE3, CpaBHEHHE, 000O0IIeHue,
CUCTEMATHU3AIIMIO, BBISBICHHE MPUYMHHO-CICACTBEHHBIX CBSA3CH — 11 M3YyYCHHs] CBOWCTB BEIIECTB M XUMHYECKHX
peaKIMii, €CTECTBEHHO-HAyYHbIC METOIBI TO3HAHWUS — HAOIIOJACHUE, H3MEPCHHE, MOJACIUPOBAHUE, SKCICPUMCHT
(peayIbHBII 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
N KosaunuyecTBO 4acoB
°
Kourpoan | Ilpakruye | JJeKTponHbie (HuppoBbIe)
n/ HaumeHoBaHue pa3/iesioB U TeM NPOTrPAMMBbI
- Bcero | Hble CKHe o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
11 Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS U IPAKTUUECKOM 5 5 bubnnoreka [JOK
' JIEATENILHOCTH YETI0BEKA https://m.edso00.ru/7f41837¢c
bubmuorexa [JOK
1.2 B 15 1 1
CHIECTRA I XHMITICCKHE peaktii https://m.edso00.ru/7f41837c
Htoro no pazneny 20
Pazjen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
bubnunoreka LIOK
2.1 B .K ! 0 6
O3AYX. BHCIOPOA. LIOMATHE 00 oxcHnax https://m.edso0.ru/7f41837c
bu6anoreka LIOK
2.2 B I 8 1
OROPOA-LIOMATHE O RHCTOTax 1 COIIX https://m.edso0.ru/7f41837c
bubanoreka LIOK
2.3 Bona. P ! 0 5 1 1
0. TACTBOPRL. IOHATHE 08 OCHOBAHIIAX https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIaCChl HEOPTAHUYECKUX COEAMHEHNN 11 1 1 brbmmorexa [JOK

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

Paznen 3. llepnonnueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHue aToMOB.
Xumnueckas cBsizb. OKHCJINTENIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU

31 ITepuoanueckuii 3akoH u [leproanyeckas cUCTEMAa XUMUYECKHUX 7 but6mmorexa [IOK
' anemeHToB [[. 1. Menzneneesa. CTpoenue aroma https://m.edsoo.ru/7f41837c
bubanoreka [JOK
3.2 Xumuueckas cBs3b. OKUCINTEIEHO-BOCCTAHOBUTEILHEIE PEAKIIAN 8 1
peaKtt https://m.edsoo.ru/7f41837c
Wtoro no pazneny 15 bu6muoreka [JOK



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 5 bromorexa LIOK
P P https://m.edso0o.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 70 6
9 KIIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uu(poBbie
Ne n/n P Kontpoabneie | IlpakTuueckue (mupp )
NPOrpaMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpEeHME U yriay6ienue 3HaHUN 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubnnorexa [HOK
' peaxImit https://m.edso00.ru/7f41a636
13 DNEeKTPONUTHYECKAs TUCCOLIUAIIHS. 8 1 1 bubnmnorexa [JOK
' XHWMHMYECKHUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pasneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
91 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 1 bubnuoreka [IOK
' snemenToB VIIA-rpymimsl. ['anoress: https://m.edsoo.ru/7f41a636
OO1m1ast XxapakTepUCTHKA XUMUYECKHX
2.2 aneMmeHToB VIA-rpynmnsl. Cepa u eé€ 6 bubmmorexa LIOK
' PymisL. 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOm1ast XapaKTePUCTHKA XUMHYECKHIX Bt LOK
NOIMOTEKA
. - . 1
2.3 aseMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 https://m.edsoo.ru/7f412636
COEIMHEHUS
2.4 OO6mas xapakTeprUCTHKa XUMUYECKIX 8 1 2 bubnnorexa [JOK



https://m.edsoo.ru/7f41837c
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aneMmeHToB IVA-rpynnsl. Yriaepoa u
KPEMHUN U UX COCTUHEHUS

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

Wroro mo pazneny 25
Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
bubmuorexa [JOK
A i 4
3 Obumme croHcTBa MeTalIoR https://m.eds00.ru/7f41a636
. bubnmoreka [JOK
3.2 Baxkuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.edsoo.ru/7f412636
Utoro mo pazneny 20
Pa3znen 4. Xumus u okpyxamomas cpeaa
4.1 BermtecTBa 1 MaTepuaibl B )KM3HH YEI0BEKA 3 bubmorexa LOK
' B p https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
Pe3epBHOE Bpemst 3 bubmorera [JOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

9 KJIACC
KosnuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoasnbie | Ilpakruyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
Ilepuognueckuii 3akoH. Ilepunonnueckas
1 CHCTeMa XUMMHYECKUX djemMeHToB /. H. 1 bubmuorexa [JOK
MenpeneeBa. MucTpykTax mo 1/6 B https://m.edsoo.ru/00adb59e
KaOWHEeTEe XUMUHU.
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
2 XUMHUYECKHX 3JIEMEHTOB NEPBBIX TPEX 1 bubnuorexa LIOK
P p https://m.eds00.ru/00adb6b6
1502 () (0):
3 Krnaccudukanusa u HoMeHKIaTypa 1 bubnnorexka [JOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI 1 bubmuorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel mo reme
5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1
OCHOBHBIX pa3/ieNIoB Kypca 8 kjacca»
5 Knaccuukanus XuMU4ecKux peakiui mo 1 bubnnorexka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[TonsiTHE O CKOPOCTH XMMHYECKOU
bu6mmoreka [IOK
7 peakuuu. [IoHsATHE O TOMOTEHHBIX U 1

TeTCPOTCHHBIX PCAKIUAX

https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a

ITonsaTHE O XUMHYECKOM paBHOBCCHUMU.
@akTOpBI, BIUAIOIIKNE HA CKOPOCTh

bubmuorexa [JOK

8
XMMHYECKOHN PEaKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [IOK

10
CunpHble U cl1a0dble IEKTPOJIUTHI https://m.eds00.ru/00adcd68

11 HMonHble ypaBHEHUS peakuit bubmorexa LHOK

P peartt https://m.edsoo.ru/00add448
XHWMHYECKUE CBOMCTBA KHCIIOT U
12 OCHOBAHUH B CBETE MPEICTABICHHUI 00 bubmmorexa [JOK
. pea https://m.edsoo.ru/00add5d8
AIEKTPOJIUTHYECKON JUCCOIHAIITN
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTABICHUH 00 AIEKTPOTUTHUCCKON bubmorexa HOK
pe P https://m.edsoo.ru/00add8b2
JTUCCOITHAITUT
14 [TonsTHe 0 ruIpoIU3e conei bubmmorexa [JOK
P https://m.edsoo.ru/00add9d4
bu6nmoreka [JOK
15 O06001eHre U cucTeMaTu3aIis 3HaHU
t 1 https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubnuoreka [IOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KonTtponbHas padora Ne2 o reme

17 «DQNEeKTPOTUTHYECKAs! TUCCOIMAIINS bubmmorexa [OK

P i https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast xapaKTepuCTHKA TajJOTeHOB. bubnuorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xaoposomopoxa. ConsiHas KHCIOTA,

19 XHME‘I@CKI/IS CBOMCTBA, TIOJIYYCHHE bubmmorexa [JOK

’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
bubmuorexa [JOK
20 [IpakTuueckas pabora Ne 2 o Teme R

https://m.edsoo.ru/00ade348
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«IlomydeHue CONSTHOM KUCIIOTHI, U3yYCHHE
e€ CBOMCTB»

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

bu6mmoreka [IOK

21 €aKIMii, eClIi OJINH U3 PearcHTOB JaH B
peak A p A https://m.edso00.ru/00ade488
n30BITKE
99 OO6mras XxapakTeprucTrUKa 3J1eMeHTOB VIA- bubnnoreka [HOK
IpyIIIbI https://m.edsoo.ru/00ade64a
AnnorponHsle MOAU(UKALIUYU CEPBI.
23 Haxomr;eHHe cephbl I/I(beé coez[I/IHeI})H/H?I B buGnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHE CBOMCTBA cepbl
24 CepoBonopoi, cTpocHHE, (U3HUECKUC U bubnuorexa [JOK
XUMHUYECKHUE CBOKCTBA https://m.edso00.ru/00ade802
Oxcuppl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IpUMEHEHHE
XUMHUECKUE PEaKIMH, JISXKALINE B OCHOBE
IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUs
26 CEpHOI KUCIOThl. XUMHYECKOE bubmmorexa LIOK
P ' . https://m.edsoo.ru/00adec8a
3arpsi3HEHNE OKpY KaroLeil cpeabl
COCIMHEHUSIMH CEPbI
97 Brruncrienne MaccoBoi 1071 BbIXO/a bubmuorexa [JOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO1m1ast xapakTepuUCTHKA 3IeMEHTOB VA-
08 rpynmnsl. A30T, pacipoCTpaHEHHE B bubnuoreka [IOK
npupoje, Gu3ndeckue 1 XUMUYECKHe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero Gpu3nYeckue 1 XUMHYECKUEe bubnnorexka [JOK
CBOMCTBA, IIOJIy4YCHUE U IIPUMEHEHUE https://m.edso00.ru/00adf004
[IpakTuueckas pad6ora Ne 3 o Teme
bu6mmoreka [IOK
30 «[TomyueHne amMmmuaka, U3ydeHHe ero

CBOWCTB»

https://m.edsoo.ru/00adf180
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31

AJMHHHCTpaTUBHAsE KOHTPOJIbHAs paboTa

A30THAas KUCOTa, €€ hru3ndeckue u

bu6mmoreka [IOK

2
3 XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00adf306
Hcnonb3oBaHnue HUTPATOB U COJIEH
33 aMMOHHMS B KAYECTBE MUHEPAIbHbBIX bubnnoreka [HOK
ynobpeHuii. XuMuueckoe 3arps3HeHue https://m.edsoo.ru/00adf518
OKpYKaroIel Cpebl COeTMHEHUSIMHU a30Ta
docdop. Oxcun pochopa (V) u
bubnmoreka [JOK
34 dbochopnas kucnoTa, PU3NIECKHUE U htI;IpSJT/I;ImTe dsocL)Iru 100adf68a
XMMHYECKUE CBOMCTBA, IOIYUYECHHE T '
Hcnons3oBanue hocdaToB B KaueCTBE Eu6 OK
. oTeka
35 MUHEPAIBHBIX YIOOpeHHid. 3arps3HeHue " Jm reka L
HPHPOJHOI Cpes! (ocharani https://m.edso00.ru/00adfc20
36 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnoreka [JOK
(du3nyYecKre U XUMUICCKIE CBOHCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux pusndeckue u
37 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuorexa [JOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
N bu6 OK
38 YronpHas KUCIIOTa U €€ COMH nommoreka L{
https://m.edso0.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme Bu6 OK
39 "TTosrydeHne yriIeKUCIIoro Trasa. h;IDSJ_I;I;T:;(;?m 10060276
KauecTBeHHast peakis Ha KapOOHAT-HOH" T '
[TepBoHayanbHbBIE MOHATHUS 00 Bu6 OK
40 OpraHUYEeCKUX BEUIECTBAX KaK O nommoreka L{
https://m.edsoo.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
. bu6 OK
41 Kpemuuii u ero coequuenust nbmorexa L
https://m.edsoo.ru/00ae080a
ITpakTuyeckas padora Ne 5. Pemenue Bu6 OK
42 IKCIIEPUMEHTATBHBIX 3a7a4 10 TeMe nommoreka L

«Baxuelnme HeMeTayUIbI U UX

https://m.edso0.ru/00ae0bf2
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COCONHCHUA»

Kontponbnas padota Ne3 mo teme

bu6mmoreka [IOK

43 «Baxxueiiune HeMeTaIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHHUS
OO6m1ast XxapaKTepruCcTUKa XUMHYECKHIX

m 3JIEMEHTOB — METaJlJIOB. MeTaimdeckas bubmuorexa [JOK
CBA3b U METAJUINYECKAs] KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJLIOB
XUMHYEeCKHEe CBOMCTBA METAJJIOB. BuG OK

. . HOIMoTEKA
45 DNEeKTPOXUMHUYECKUI Pl HAPSDKCHUIA 1
https://m.edsoo0.ru/00ae1156
METAILIOB
O61ue cnocoObl MOTyYeHHUS] METAJLIOB.

46 CrnnaBel. Berunciaenus no ypaBHEHUAM bubnnorexa [HOK
XUMHYECKUX PEaKIUi, €CIu OJUH U3 https://m.edsoo.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH

bubnuoreka IHOK

47 [ToHsATHE O KOPPO3UM METAJLIOB 1
https://m.edsoo0.ru/00ae1278
bu6nmoreka [JOK

48 €JIOYHBIE METAJLIbI
i https://m.edsoo.ru/00ae14b2

bubnuoreka IIOK

49 Oxcupl U TUIPOKCHIBI HATPUS U Kallust 1

https://m.edsoo.ru/00ae14b2

50 [llenouHoO3eMeTbHBIC METAIUTBI — KAJTBITHI 1 bubmuorexa [JOK
Mar"aum https://m.edsoo.ru/00ae15e8

. bubnuoreka IIOK

51 Baxuelinme coeqMHEHNS KaJIbIIH a

https://m.edso0.ru/00ael15e8

52 O000111eHIE U CUCTEMATH3AIU 3HAHUI

53 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme Bu6 110K

. .. noOIMoTEKA

54 "XKEcTKOCThL BOABLI 1 METOMBI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8
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bubmuoreka [JOK

5 Amomnmii https://m.edsoo.ru/00aelc64
AmMdoTepHbIe CBOMCTBA OKCHIA U bubnmoreka [JOK
56
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
57 K
eneso https://m.edso0.ru/00ae1d86
58 Oxkcupl, TuIpoKcu bl U conu xkenesa (1) u bubnmoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
59 O000111eHrEe U CHCTEMATH3aLUs 3HAHUI
[IpakTuueckas pabora Ne 7. Pemenue
60 DKCIIEPUMEHTAIBHBIX 3a1a4 [10 TEME bubmorexa LIOK
p . a https://m.edsoo.ru/00ae3de8
«Ba)kHe1me MeTaIIbl U KX COEIUHEHUS
Brruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKLMii, eClIM OMH U3 peareHToB JaH B
61 §36LIHTK6 HJIH CO I[e )KI/ITII'I HMeCH ’ bubmorexa HOK
AeP . p ' https://m.eds00.ru/00ae1750
Brruncienus MaccoBoii 10U BEIXOa
MIPOYKTA PEaKIuu
62 O000111eHEe U CUCTEMATH3aIMs 3SHAHUH
63 WroroBas koHTpoJibHas paboTa
64 BemiectBa u Marepuansl B NOBCEIHEBHOM bu6nmoreka [JOK
’KHU3HH YeI0oBeKa https://m.edsoo0.ru/00ae3f50
65 XHUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuoteka [JOK
cpeasl https://m.edso0.ru/00ae4270
66 Ponb xumuu B perieHny sK0JI0rHYECKUX bubnuoreka [IOK
npobem https://m.edso00.ru/00ae4270
bubmuorexa [JOK
67 00600 i
ODIICHHEC I CHCTCMATH3ATIA SHAHIH https://m.edsoo.ru/00ae0d0a
bu6mmorexa [IOK
68 O000111IeH1E U CHCTEMATH3a 3HAHUM
HHICHIC H CHCTEMATHSAMI SHARHH https://m.edsoo.ru/00adb33c
bu6mmoreka [IOK

https://m.edsoo.ru/00ad9cbh2
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OBIIEE KOJIMYECTBO YACOB I1O

I[TPOTPAMME 08 > !

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

Xumus. 9 knacc. Yuebnuk — Kysunenosa H. E., Turosa U.M., T'apa H.H.
3agayHuk 1o xuMud. 8, 9 kinaccel. ABTopbl: Ky3nenosa H.E., Jleskun A.H.

METOANYECKHUE MATEPHAJIbBI JIJISA YYUTEJIA
https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-posobie0611/

Xumus : 9 knace : meroguueckoe mocobue / M. A. Axme- toB, H. H. I'apa. — M. : Bentana-I'pad, 2021. — 125, [3] c.

chem.msu.su - HeOobIION 3IeKTPOHHBIN yueOHHK "TpyaHbIe TeMbI HIKOJIBLHOr0 Kypca xumuu' B.B. 3aropckuii. (B

HIEPBYIO OUYEPE/Ib ISl YUUTEIICH XUMUH )
maratakm.narod.ru - "BupTyajabHas XaMu4eckast mKoJia'

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

info@futuredyou.ru

repetitor.1c.ru "1C: MyasTuMenua' - penerutop on-line.



https://rosuchebnik.ru/material/khimiya-9-klass-metodicheskoe-posobie0611/
http://www.chem.msu.su/rus/teaching/Zagorskii/welcome.html
http://maratakm.narod.ru/
mailto:info@future4you.ru
http://www.repetitor.1c.ru/online/disp.asp?10;3

https://infourok.ru
http://himiya-video.com/
https://interneturok.ru/chemistry/ -

http://school-collection.edu.ru

Sdamgia.ru — oGpa3oBaTeNbHBINA TOPTAT IS TOJATOTOBKH K SK3aMEHAM:
https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

«Enunas xoytekius 1udpoBeIx 00pa3oBaTeabHBIX pecypcoBy - http://school-collektion.edu/ru

«®DenepalibHBI HHCTUTYT MEIArornIecKux u3mMepeHuin» - hitp://www.fipi.ru

«DenepanbHBIN EHTP HHPOPMAITMOHHBIX 00pa30BaTEIbHBIX pecypcoBy - Nitp://fcior.edu.ru

https://proshkolu.info —«3nexTpoHHOE MEPHOANUECKOE U3TAHHE)

college.ru - pazaen "OTkpbITOro Ko/uteaxa' mo xumun. On-line TectupoBanue (HEOOX0IMMA PETUCTPAITHS).
school-sector.relarn.ru - CaiiT cogep>kuT TeKCTOBbIC U rpadudeckre MaTepuaisl ( school-sector.relarn.ru ). Bee atu
MaTepHUallbl pa3MeIeHbl 1 1Mo aapecy -informika.ru

chem.msu.su - "IkcnepuMeHTATBbHBIH Y4eOHUK XuMHH 1151 8-10 1 9-r0 Ki1accoB' XKykos C.T. u ero npojomkeHue

chem.msu.su -



https://infourok.ru/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://school-collektion.edu/ru
http://www.fipi.ru/
https://proshkolu.info/
http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.informika.ru/text/database/chemy/START.html
http://www.chem.msu.su/rus/school/zhukov1/welcome.html
http://www.chem.msu.su/rus/school/zhukov/welcome.html

