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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XuMuM Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs COCTaBJIEHA Ha OCHOBE TpeOOBaHUM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTelibHOM MPOTrpaMMbl OCHOBHOTO 0011ero odpaszoBanus, npeactaBieHHbix B ®I'OC OO0, 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 cTpareruu OOy4YeHHs, BOCIHMTAHUS W Pa3BUTHUS
oOy4Jaronuxcs Cpe/iCTBaMH y4eOHOTO MIPEIMETa, YCTaHABIMBAET 00s3aTelIbHOE MTPEAMETHOE COJIEpPIKaHNE, PEyCMaTpUBaeT
pacnpenesieHue €ro Io KiaccaM M CTPYKTYpUpOBaHUE II0 pasfejlaM M TeMaM MPOrpaMMbl MO XWUMHH, OIPEAEIISIET
KOJIMYECTBEHHBIE U KAUECTBEHHBIEC XAPAKTEPUCTUKHU COJCPIKAHUS, PEKOMEHIYEMYIO MOCIEA0BATEILHOCTh U3YUYCHUSI XUMUU C
y4ETOM MEXIPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTUKHM Yy4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEU
00yyJaromuxcsi, ONnpeaeasieT BO3MOXKHOCTH MpeIMeTa JJisd peadu3aluu TpeOoBaHUN K pe3yJbTaTaM 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
OCBOECHHUIO YU4E€OHOTO COJIepKAHUS.

3HaHUWE XUMHUHM CIYKUT OCHOBOM sl (OPMUpPOBAHMS MHUPOBO33PEHUS OOYYarollerocsi, €ro MpeACTaBICHUM O
MaTepUaIbHOM €JIMHCTBE MHPA, BAKHYIO POJIb UTPAIOT (HOPMHUpPYEMbIE XMUMHUEH MPEACTABICHHUS O B3aUMOINPEBPAIECHUIX
SHEPTUU U 00 SBOJIOIMHU BEIIECTB B MPUPOJIE, O MYTAX PEIICHUS TJI00ATBHBIX MPOOJIEM YCTOMYHUBOTO PA3BUTHS YE€IOBEYECTBA
— CBIPbEBOM, YHEPTETUYECKOM, MUIIIEBON U IKOJIOTHIECKON 0€30MacHOCTH, MPOOJIeM 3paBOOXPaHEHUSI.

N3yuenue xumuu:

CITOCOOCTBYET peau3allid BO3MOXXHOCTEH MJii caMOpa3BUTHSA W (HOPMUPOBAHMS KYJbTYpPhl JUYHOCTH, €€ oOIIer u
(YyHKIIMOHATBEHON TPAaMOTHOCTH;

BHOCUT BKJIal B (opMuUpOBaHHE MBIIUICHUS W TBOPUYECKHX CIOCOOHOCTEH OOyYaronIMxcsi, HaBBIKOB HX
CaMOCTOSITEJIbHOM Y4YEOHOM JIEeITeIbHOCTH, SKCIIEPUMEHTAIBHBIX W HCCIEI0BATEIbCKUX YMEHUM, HEOOXOIUMBIX KakK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(PECCHOHATBLHOMN AeSTEIbHOCTH;



3HAKOMUT CO CHEU(UKON HaydHOTO MBIIUICHHUS, 3aKJIabIBAET OCHOBBI I[EJIOCTHOTO B3IJIs[a HA €IUHCTBO MPUPOJIBI U
YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM 3TAaloM B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOW IPAMOTHOCTH O0YJArOIITIXCS;

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

JlaHHble HampapiieHUsI B 00YYEHUU XMMHUHM O00ECIEUMBAIOTCS CIEMPUKON collepKaHusl Y4eOHOro mpeaMeTa, KOTOPHI
SBJISIETCS TIEIarOTMYECKH aJIalITUPOBAHHBIM OTPaKeHHEM 0a30BOI HAYKU XUMUU Ha ONPEJEIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOrO 0OIler0 OOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI
MEPBOHAYAJIBHBIX MOHATUH XUMHH, OCHOB HEOPraHMYECKOM XHMUHU W HEKOTOPBIX OTIEJIbHBIX 3HAYMMBIX ITOHATUH
OPTraHUYECKON XUMHUH.

CtpykTypa cojiepKaHUsl MPOrpaMMbl MO XUMHH C(OpMUpOBaHAa HAa OCHOBE CHUCTEMHOTO MOJXO0Ja K €€ H3YUYEHHUIO.
ConepxkaHue CKIIAIBIBACTCS U3 CUCTEMbBI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI MOHATHUN O XUMUYECKOU
peakiuu. O0Ge 3T CUCTEMBbI CTPYKTYPHO OpPraHM30BaHbl MO MPHUHIMITY IMOCIEAOBATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX MPEACTABICHUN PA3HOTO YPOBHSI:

— a@TOMHO-MOJIEKYJISIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYE€HHUSI O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— IpEeACTABICHUM 00 JIEKTPOJUTHUECKON JUCCOIMALIUM BEIIIECTB B paCTBOPAX.

TeopeTudeckue 3HAHUSI PaCCMATPUBAIOTCS HA OCHOBE SMIUPUYECKU TOJYYEHHBIX U OCMBICICHHBIX (DAKTOB,
Pa3BUBAIOTCS TIOCIEOBATENIBHO OT OJHOTO YPOBHS K JIPYroMy, BBIMOJHSS (PYHKIIMU OOBSICHEHHS M TPOTHO3WPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOKHOCTEN MPAKTUYECKOrO MPUMEHEHHUSI U TTOTYUYECHUS N3YYaEMbIX BEIIECTB.

OcBoeHne mporpaMMmbl N0 XUMHUHU CIOCOOCTBYET (DOPMUPOBAHHUIO TPEICTABICHUS O XUMHUYECKOW COCTaBIISIONIEH
HAYYHOW KApTUHBI MHpa B JIOTUKE €€ CHUCTEMHOUW MPHUPOIbI, IEHHOCTHOIO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUs B Hayke. M3ydeHHe XUMUU MPOUCXOAUT C MPUBJICYCHUEM 3HAHUM M3 paHee M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuiit Mmup», «buonorus. 5—7 kinaccb» 1 «duznka. 7 Kiaccy.

[Ipu m3ydeHUM XUMHUHM MPOUCXOAUT (OPMHUPOBAHME 3HAHMI OCHOB XMMHUYECKON HAyKH KaK OOJACTH COBPEMEHHOTO
€CTECTBO3HAHUS, NMPAKTUYECKON NEATEIBHOCTH YEJIOBEKA M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOW KYJbTYphI. 3ajada



y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUM CUCTEMbI XUMUYECKUX 3HAHUN — BOXKHEUIIUX (DAKTOB, MOHSATUHN, 3aKOHOB U
TEOPETHUECKUX TOJIOKEHUH, TOCTYIMHBIX OOOOICHUI MHPOBO33PEHUECKOTO XapakTepa, S3blKa HAYKH, B MPHOOIICHUU K
HAay4YHBIM METOJAM TO3HAHUS TIPH W3YyYCHWHM BEIIECTB M XUMUYECKHX pEakiuid, B (HOPMUPOBAHMH W PA3BUTUU
MO3HABATENbHBIX YMEHUM W HMX NPUMEHEHHH B Y4eOHO-MO3HABAaTEIbHOM U Y4EOHO-MCCIIEIOBATENbCKOU AESTENbHOCTH,
OCBOCHMH TMPaBUJI O€30MaCHOTO OOpAIlIEHUs C BEIIECTBAMH B TTOBCETHEBHOM KU3HH.

[Ipu n3ydyeHnn XMMUU Ha ypOBHE OCHOBHOT'O O0IIEro 00pa30BaHus BaXKHOE 3HaUCHUE MPUOOPETN TaKue IeNH, Kak:

— (QopMUpOBaHUE HHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CamMoOOpa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEIILHOMY MPUHATUIO PELICHUHN, CIOCOOHOM alaliTUPOBATHCS K OBICTPO MEHSIOUTUMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh O0YYEHUs HAa CHUCTEMATHYECKOEe MPUOOIIEeHNE 00yJaromuXcsl K CaMOCTOSITEIbHON MMO3HABATEIbHON
JeSITeIbHOCTH, HAYYHBIM METO/IaM MO3HaHUSs, (POPMUPYIOIIMM MOTHBAIUIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreueHue yCIIOBHM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYUYaIONIMMUCS OMBITa Pa3HOOOpPA3HOM NESITEIHHOCTH,
MO3HAHUS U CaMOIO3HAHUS, KIIFOUEBBIX HABBIKOB (KIIIOUYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHUBEPCAIbHOE 3HAUCHUE IS
Pa3UYHBIX BUJOB JICSITEIILHOCTH;

— ¢opmupoBanue o0mer PyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHUCJIE YMEHUN OOBICHATH U
OIICHUBATh SBJICHUSI OKPYIKAIOIIETO MUPA, UCTOJb3Yysl 3HAHUS U OIbIT, MOJIYYCHHbIC MPU U3yUYCHUU XUMUH, IPUMEHSATHh UX
IIPH pelieHUur POOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JCSITEIBHOCTH;

— ¢dopMHupoBaHHE Y 00YyYarOUIUXCS TYMAaHUCTUYECKUX OTHOIICHWUN, MOHUMAHUS IEHHOCTH XMMHYECKUX 3HAHUU IS
BBIPAOOTKM SKOJOTUYECKH 1ETIeCO00Pa3HOTO TOBEACHUS B OBITY M TPYIOBOM ACSITEIBHOCTU B IEISAX COXPAHEHMSI CBOETO
3I0POBBS M OKPYKAOIIEH IPUPOJHON CPENBL;

— pa3BUTHE MOTHBAIMM K OOYYECHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO M CaMOBOCIUTAHUIO HAa OCHOBE YCBOCHHSI
00II1eYeIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(HIIS U HANIPaBICHHOCTH JATbHEHIIIETO O0yUeHHUS.

OO61iee YnCiIo YacoB, OTBEIEHHBIX JJI1 U3YUYEHUs] XUMHUHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, cocTasisier 136
4yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).

COAEPXAHUE OBYUYEHUA



8 KUIIACC

IlepBoHaYa/bHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumun. Posib XUMHUM B KU3HU YeJIOBEKAa. XUMUS B cUCTEME HayK. Tena u BemecTtBa. OU3NYECKHE CBOMCTBA
BelIECTB. ArperaTHoe cocTosiHue BellecTB. [loHsiTue 0 MeTogax mo3HaHus B XxuMuu. UucTeie BemecTtBa U cmecu. CrocoOsl
pa3aeIeHus] CMECEH.

ATOMBI U MOJEKYJIbI. XUMHAYECKHAE IEMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThie M CI0XHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumuueckas ¢opmysna. BajgeHTHOCTH aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTB.
OtHocuTenbHass atoMHas wmacca. OTHOCHUTENbHAs MOJEKYJIsApHas macca. MaccoBass J0Js XMMHYECKOTO JJIEMEHTa B
COCIMHECHUM.

KommnuectBo Bemectsa. Moisb. MossipHass macca. B3auMOCBsI3p KOJNIMYECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IUHMI
BemecTBa. Pacuérel mo hopmynamM XUMHUYECKUX COSTUHEHUH.

®u3NUeCKUe U XUMUYECKHUE SIBJICHHUS. XUMHUYECKas peakuuss U €€ MpU3HaKh. 3aKOH COXPAHEHUS MacChl BEIIECTB.
Xumnueckue ypaBHenus. Kimaccuukaiuss XuMUYeCcKUX peakuuid (COeIMHEHUs, pa3I0KEeHUs, 3aMelIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJ0#, MpaBmiiaMu pabOThl B JTJabOpaTopuu U npuéMaMu oOpaiieHus ¢ JadbopaTopHbIM
o0opyoBaHUEM, H3y4YCHHE W ONHCaHWe (PU3HYECKUX CBOMCTB O0pa3lloB HEOPTraHWYECKHUX BEIIECTB, HAOIIOICHUE
¢bu3ndeckux (TUTaBJIeHUE BOCKA, TasHUE JIbJla, PACTUPAHUE caxapa B CTYIKE, KAIIEHUE U KOHJICHCAIIUS BOJbI) U XUMUYECKUX
(ropeHue cBeuH, MPOKaJIUBaHUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE MEJIa C KUCIIOTOM) SIBICHUM, HAOJIIOICHUE U OTUCAHUE
MIPU3HAKOB MPOTEKAHUSI XMMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJICUCTBUE CEPHOUN KUCIOTHI C XJIOPUAOM Oapus,
paznoxenue ruapokcuga meau (ll) mpu HarpeBanuu, B3ammopeiicTBue xkeneza ¢ pactBopoMm conu meau (ll), nzyuenwue
CIIOCOOOB pa3fieieHus] CMeced: C TOMOIIBI0 MarHuTa, (PUIbTpoBaHWE, BhIApUBAHUE, AUCTHILIISAIMUSA, XpoMarorpadus,
MPOBEJICHUE OYMCTKHU TMOBAPEHHOM COJIM, HAOJIOJICHUE M ONHUCAHUE PE3YJIbTaTOB MPOBEIACHUS OIbITA, WLIIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3JIaHUE MOJIeNIel MOJIEKYJ (IIIapOCTEePKHEBBIX ).

Ba:xHeiimue npeacTaBuTe I HEOPraHUYECKHX BelECTB



Bo3nyx — cmecs razos. CocrtaB Bo3ayxa. Kuciopon — snemeHT M mpocroe BemecTBo. HaxoxaeHuwe kuciopoja B
npupone, (Gu3NYECKUe U XUMHUYecKue cBoiicTBa (peakiuu ropenusi). Oxcuabl. Ilpumenenume xkucnopoma. CrocoOsl
MOJIy4eHHUsI KUCIIOpoaa B JabopaTopuu W MpombluieHHOCTH. KpyroBopot kucnopoga B mpupojae. O30H — ajioTpoIHas
MOAU(pUKALIUS KUCIOPOIA.

TeroBoit 3h(deKT XUMHUYECKOW peaklud, TEPMOXUMUYECKUE YpPaBHEHUS, 3K30- U DHAOTEPMHUUYECKUE PEaAKIUU.
TomnuBo: yronb u MeTaH. 3arpsi3HeHHE BO3AyXa, YCUIIEHUE TAPHUKOBOTO 3P ¢eKTa, pa3pylIeHUE 030HOBOTO CIIOA.

Bogopoa — anemeHT u npocTtoe BemecTBo. HaxoxaeHne Bogopoaa B npupojie, (pu3nveckue 1 XMMHYECKUE CBOICTBA,
MpUMEHEHUE, CIOCOOBI MoyYeHusl. Kuciaotsl u comnu.

Moutsipablit 00BEM ra3oB. Pacu€Thl 1o XUMUYECKUM ypaBHEHUSIM.

duznueckre CBOMCTBAa BOAbl. Boma kak pactBoputens. PacTBopsl. HachellleHHbIE M HEHACBIIICHHBIE PAacTBOPBI.
PacTtBopumocTh BemiecTB B Boje. MaccoBasi 10Jig BEHIECTBA B pACTBOpPE. XMMHUYECKUE CBOWCTBA BOAbl. OcHOBaHus. Ponb
pPacTBOPOB B IPHUPOJIE U B )KU3HU yenoBeka. KpyroBopoT BoJbl B IpHpoAe. 3arpsi3HeHrEe MPUPOAHBIX BOJ. OXpaHa U OUHCTKA
MPUPOIHBIX BOJ.

Knaccudukauus Heopranunyeckux coenuHeHuil. Oxcunpl. Knaccudukanus okxcuaoB: cosieoOpasyromue (OCHOBHBIE,
KHUCIIOTHBIE, aMmpoTepHbIe) U HecoseoOpasytouire. HomeHnkiarypa okcugoB. @U3nuecke U XMMHUYECKHE CBOMCTBA OKCHUJIOB.
[Tomy4yeHnne okcuaoB.

OcHoBanusi. Krnaccudukaiuss OCHOBaHWN: MIETOYM U HEPACTBOPUMMBIC OCHOBaHHUsS. HoMeHkIaTypa OCHOBaHMHIA.
du3nyecKkrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucnor. Homenknatypa kuciaor. Pusznyeckrue U XUMUYECKHE CBOMCTBA KHCIOT. Psin
aktuBHocTH MeTauioB H. H. bekerosa. Iloryuenune kucnor.

Comu. HomeHknatypa coneil. @u3ndeckrue u XuMH4YeCcKue cBoricTBa coneil. [lonmyuenue conei.

['eneTnueckast CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPEJEIICHNE COJIEPKaHUs KHUCIOpOAa B BO3/AyXe, MOJyueHue, COOMpaHue, paclo3HaBaHUE U U3YUCHHE
CBOMCTB KHCJIOPOJa, HAOJIOIEHUE B3aWMOJECHCTBUS BEIIECTB C KUCIOPOJOM W YCIIOBHUS BO3HMKHOBEHMS M MPEKpPAILCHUS
ropeHus (1oxapa), 03HaKOMJIEHHE ¢ 00pa3laMy OKCHUIOB U ONKMCAHUE UX CBOMCTB, MOJyYeHUE, COOMpaHue, paclio3HaBaHUE U



M3y4eHHUE CBOMCTB Bojopoja (TopeHue), B3aumojecTBue Bojaopoaa ¢ okcuaoM meau (1) (Bo3MOXKHO HCMOB30BaHUE
BHJICOMATEPHAIIOB), HAOIIOCHHE OOPAa3IOB BEIICCTB KOJIMYECTBOM | MOJIb, MCCIEAOBAHHE OCOOCHHOCTEW PacCTBOPCHHS
BEIIECTB C PA3JIWYHOW PACTBOPUMOCTBIO, MPUTOTOBICHUE PACTBOPOB C OMPEACIEHHOM MaCCOBOM JOJIEM PACTBOPEHHOTO
BEIIECTBA, B3aMMOJCIHCTBUE BOJbI C MeTaulaMH (HATpUEM W KaybleM) (BO3MOKHO HMCIOJb30BaHHE BUJIEOMATEPHUATIOB),
UCClIeIoBaHUE 00pa3IlOB HEOPTaHUYECKUX BELIECTB PAa3IMYHbIX KJIACCOB, HAOIIOACHIUE U3MEHEHUS OKPACKU MHIUKATOPOB B
pacTBOpax KHUCJIOT M IIeNoYel, u3ydeHue B3aumMojeiicTBusa okcuaa menu (ll) ¢ pacTBopoMm cepHOM KHUCIOTHI, KHUCIOT C
MeTaJlJIaMU, PeaKkIuii HeUTpaau3aluu, MOJy4YeHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHUE OJHOTO METallia APYTUM U3
pacTBoOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3aja4 Mo TeMe «BaxHelre Ki1acChl HEOPraHUYECKUX COCTUHEHUI.

Hepunonnuecknit 3akoH u Ilepumoanmyveckasi cucrema xumuuyeckux 3jiemMeHToB /. M. MenneneeBa. CtpoeHue
aTOMOB. XMMHUYeCKafA CBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU

[TepBbie MOMBITKK KIacCU(PUKALIMU XUMUUYECKUX AJIEMEHTOB. [IoHsATHE O TpymnIax CXOAHBIX JIEMEHTOB (IIEJIOYHBIEC U
IEJIOYHO3EMETbHBIE METaJUIbl, TaJOreHbl, WUHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEpHBIC OKCHUIbI U
TUIAPOKCHUJIBI.

[lepnonnueckuii 3akoH. [lepuoanueckas cucrtema xumuueckux siemeHToB 1. 1. Menneneea. KopotkonepuoaHas u
mmHHOTIepuoaHas dopmbl [lepuonanueckoii cucrembl xumudeckux asnemeHToB JI. M. MenneneeBa. Ilepuoast u rpymibl.
Du3NYECKU CMBICIT TOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOa U TPYIIIIBI AIEMEHTA.

Crtpoenue aromoB. CoctaB aToMHbIX sifiep. M3oTomnbl. DnekTpoHbl. CTpOEHUE 3IEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX
20 xumuueckux 3nmeMeHToB [lepronnueckoil cucremsl [. 1. MennaeneeBa. XapakTepucTuka XUMUYECKOTO JIEMEHTA 0 €0
nonoxeHuro B [lepuognueckon cucreme /. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS pajinyca aTOMOB XMMHUUYECKUX DJIEMEHTOB, METANIMYECKUX U HEMETAJUIMYECKUX CBOWCTB
10 TPYIIIaM U TIEPUOJIaM.

3nauenue Ilepuoguueckoro 3axkoHa u llepumoanueckoil CHCTEMbl XMUMHYECKUX SJEMEHTOB ISl Pa3BUTHS HAYKU U
npaktuku. [{. 1. MenaeneeB — yu€HbIi U TPaKIaHUH.

Xumuyeckass cBsa3b. KoBaneHTHast (TOJIIpHAsT W HEMOJISIpPHAsi) CBA3b. OJIEKTPOOTPUUATEIBHOCTh XUMHUYECKUX
aneMeHTOB. IoHHas CBs3b.



Crenenb okucieHud. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE peakiuu. lIporecchl OKHCIEHHS U BOCCTAHOBJICHHUS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEIIECTB METAJIOB M HEMETAJIOB, B3aMMOJACHCTBUE TMAPOKCH/IA IMHKA C PACTBOPAMH KUCIIOT U
IeJI0Yei, MPOBEIEHUE OIbITOB, WUIUTIOCTPUPYIOUIUX MPUMEPHl OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakIuil (ropeHue,
peaKiuy pas3oKeHUs, COSTUHEHMUS).

Mesicnpeomemmuoie cea3u

Peanuzanus MeXNpeaMeTHBIX CBA3EH MPU M3YYEHUH XUMUHU B 8 KJIacCe OCYLIECTBIISIETCS Y€pe3 MCIOJIb30BAaHUE Kak
OoOIMX €CTECTBEHHO-HAYYHBIX TOHSTHM, TaK M TOHSATUN, SBISIOMIUXCS CUCTEMHBIMU JJisi OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmre ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIM (DaKkT, TUMOTE3a, TEOPUs, 3aKOH, aHAJIU3, CUHTE3, KiIacCU(pUKaIMs,
MEPUOINYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIEITUPOBAHNE, U3MEPEHHE, MOJEIIb, SIBIICHUE.

®uzuka: Marepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHJ, HW30TOMbI, PaJUOAKTUBHOCTb, MOJEKYJA,
AIIEKTPUYECKUI 3aps]l, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSHHUE BEUIECTBA, Ia3, (U3MUYECKHE BEIMYMHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37bl, COMHIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpabl, TOPHBIE MOPOABI, MOJE3HBICE HCKOMAEMbIe, TOILJIMBO, BOJHBIC
pecypchl.

9 KUIIACC

BeurecTBo M xXuMHUyecKasi peakuus

[lepuonuueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux sneMeHtoB . M. Menpeneea. CtpoeHHe aToMOB.
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX MEPHOJIOB, KAINS, KAJIbIU U UX COSAUHEHUN
B COOTBETCTBHUU C MOJIO)KEHHEM 3JIEMEHTOB B [lepnonnueckoii cucteMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BelecTBa: BUbl XUMUYECKON CBSI3U. THIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMOCTb CBOWCTB BEILIECTBA OT
THUIA KPUCTAJUIMYECKON PELIETKY U BUJA XUMUYECKOU CBS3U.



Knaccudukanus v HOMEHKJIATypa HEOPraHWYECKHUX BeIIeCTB. XHUMHUYECKHME CBOWCTBA BEUIECTB, OTHOCAIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKHUX COCAUHEHUN, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIECTB.

Krnaccudukanus XUMHUECKUX PEAKIMA MO0 Pa3MYHBIM MpH3HaKaM (M0 YHCIy M COCTaBy YYacTBYIOIIHUX B PEAKIHH
BEIIECTB, MO TEIJIOBOMY 3(PdeKTy, M0 M3MEHEHUIO CTENEHEH OKUCICHUS XUMUYECKHUX SJIEMEHTOB, MO OOpaTUMOCTH, IO
YUYaCTUIO KaTaanu3aTropa). DK30- U SHIOTEPMUUYECKHUE PEAKIINHI, TEPMOXUMHUUECKUE YPABHEHUS.

[lonsiTue o ckopoctu xumuueckon peakuuu. I[ToHsTHE 00 OOpaTMMBIX M HEOOPATUMBIX XUMUYECKUX PEAKIUSIX.
IloHATHE O TOMOTEHHBIX U I€TEPOreHHbIX peakuusax. [londarue o karanuse. [IoraTHe 0 XUMUYECKOM paBHOBeCHH. DAKTOPHI,
BIIMSIIOIME HA CKOPOCTh XUMHYECKON PEAKIIMU U TOJIOKEHNE XUMUUECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBIA OallaHC OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIINU.
CocTraBieHre ypaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIMM ¢ UCTIOJIB30BAaHUEM METO/A JIEKTPOHHOrO OasaHca.

Teopust BIEKTPONUTHYECKOW NUCCOLMALMU. OJNEKTPOJMUTBI M HEINEKTponuThl. KaTmoHbl, aHmoHBl. MexaHusm
JUCCOLIMAIIMM BEIIECTB C pa3IMYHbIMU BUJAMU XUMHUYecKOW cCBsi3H. CreneHp auccounanuu. CunpHble U clia0ble
AIEKTPOJIUTHI.

Peakuuu mMoHHOTO OOMEHa. YCIOBHsS NMPOTEKAaHUs pPEaKUMid HOHHOTO OOMEHa, IMOJHBIE U COKpAalIEHHbIE HOHHbBIE
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUN U COJIEH B CBETE MPEACTABICHUIN 00 DJIEKTPOJIMTUUECKON TUCCOIMAIINU.
KauecTBeHHbIe peakiiuu Ha HOHBI. [IoHATHE O THApONM3E COoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTAINIMYECKUX PEIIETOK HEOPIraHUYECKUX BEIIECTB — METAJIJIOB U HEMETAJIOB (rpadura
U anaMmasza), CIOXKHBIX BEIIECTB (XJIOpHAa HATpHsl), HMCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTM XUMHUYECKONW peakuuud OT
BO3JCHCTBUS PAa3IUYHBIX (HAaKTOPOB, HCCIEIOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMPOLECCa IUCCOLUAINH
KHUCJIOT, LIeJoYed U coJield (BO3MOXXHO HCIOJIb30BAaHUE BHUACO MATEPHANIOB), MPOBEIACHUE OMNBITOB, WILTIOCTPUPYIOIIMX
MPU3HAKU TPOTEKAHUS peakuuid MOHHOTO oOMeHa (0Opa3oBaHUE OcaliKa, BbIAEJIEHUE raza, 0Opa3oBaHHE BOJbl), OIbBITOB,
WJUTFOCTPUPYIOLIUX TPHUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMI (TOPEHHE, PEaKIUU Pa3I0KEHUs, COCIUHEHHUS ),
pacIlio3HaBaHWE HEOPraHWYECKUX BELIECTB C MOMOIIBIO KAaYECTBEHHBIX PEAKUMH HAa MOHBI, PEIICHHUE SKCIIEPUMEHTAIBHBIX
3a1ad4.

Hemerausbl 1 X cOeIMHEHHUS



O6mas xapakrepuctuka rajgoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u
(U3UYECKHEe CBOWCTBA MPOCTHIX BEMIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
METaJuUlaMH, HEMEeTaulaMH, Iieso4amu). XyopoBoaopod. CosisiHasg KHCIIOTa, XUMUYECKHE CBOMCTBA, IOIYYEHUE,
npuMeHeHue. JlelicTBue xjopa M XJIOpPOBOJOPOJAa Ha OpPraHU3M uesoBeKka. BakHelimme XJopuapl U WX HaXO0XKICHHE B
pupoe.

Oobmas xapakrepuctuka 31eMeHToB VIA-rpynnsl. OcoOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE CTENIEHH OKHCIICHUSI.
Crpoenune u Qu3anyeckne CBOWCTBA MPOCTBIX BEUIECTB — KUCIOPOAA U CEphbl. AJUIOTPOIMHBIE MOJAU(PHUKALNUUA KUCIOPOJAa U
cepbl. XUMHUUYECKHE CBOMCTBa cepbl. CepoBOOPOA, CTPOCHHE, (PU3NYECKHE M XMMHYECKUE CBOMCTBA. OKCUABI CEpbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCoTa, GU3NYECKUE U XMMHUYECKHE CBOMICTBa (00IIME KakK MpEeACTaBUTENS
KJ1acca KUCJIOT U crienupuyeckue). XMuMUYECKUE PEeaKlny, JIEXkKaIlue B OCHOBE MIPOMBIIIJIEHHOT'O CIOC00a MOJIyYE€HUs CEPHOM
KUCIOTHL. [Ipumenenue cepHoil kucnoTsl. CoM CEpHOM KHUCIIOTHI, KAUECTBEHHAs] peakius Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B MNpUpOJE. XHMMHUYECKOE 3arpsi3HEHHE OKPYKAIOIIEH cpeAbl COENUHEHUSIMU cepbl (KHUCIOTHBIE
JOK]T1, 3arpsI3HEHNE BO3/1yXa U BOJOEMOB), CITOCOOBI €10 MPEIOTBPAILICHHUS.

OO0mas xapakrtepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHNU OKHCIICHUSI.
A30T, pacnpocTpaHeHue B npupoje, pusnueckue u XxuMmuyeckue cBoiicTBa. KpyroBopot azora B mpupoje. AMMUAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U puMeHeHne. Conu aMMOHUS, X PU3HUECKHE U XUMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHasl peakiusi Ha MOHbl aMMOHHUA. A30THAsl KUCJIOTa, €€ MOoNydeHue, (PU3HUeCKue U XUMHUYECKHE
cBOMCTBa (00IIME KaK MPEICTABUTENS Kiacca KUCIOT u cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEH aMMOHHS B
KayecTBE MUHEPAIbHBIX YAOOpeHHH. XMMHUUYECKOE 3arpsi3HEHUE OKpYXKaloulell cpellbl COeIWHEHUSIMHU a30Ta (KHUCIOTHBIE
JIOKTM, 3arps3HEHUE BO3AyXa, MOYBBI U BOA0EMOB). Dochop, ammorpomubie Momudburanuu docdopa, Guznueckue u
xumuyeckue cporictBa. Oxcun dochopa (V) u dochopnas kucinora, pu3nMuecKue U XMMUYECKHE CBOWCTBA, MOJy4YEHUE.
Hcnonb3oBanue hochaTtoB B KauecTBE MUHEPATbHBIX YA0OPEHHUIA.

O6mras xapakrepuctuka d1emMeHToB |V A-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTETICHU OKUCIICHHS.
Yrnepos, annoTponHbie MoaUu(UKALMY, PaCIpOCTpaHEHUE B MpUpoje, GU3NYECKUe U XUMUYECKHe CBOMCTBa. AncopOuusi.
Kpyrosopor yranepona B npupoge. Okcuapl yriepoaa, ux (U3HUECKMe M XMMUYECKHE CBOWCTBA, JCHCTBUE HAa >KUBBIC
OpraHu3Mbl, MOJYYEHUE U MNPUMEHEHHE. DKOJOTHYeCKHe MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriaepona (lV), rumoresa



rJ100aJIbHOTO MOTETUICHUs KJIMMAaTa, MTapHUKOBBIN 3(PdekxT. YronpHas KucaoTa U e€ colu, uX (PU3NYEeCKue U XUMHUYECKHE
CBOICTBa, MoylyueHHe U mpuMeHeHue. KauecTBeHHas peakiusi Ha kapOoHAT-WOHBI. lcmonp3oBanue kKapOOHATOB B OBITY,
MEIHUIIMHE, TPOMBIIUICHHOCTH U CEJIHCKOM XO3SHCTBE.

[lepBoHavasibHbIE TIOHATUSL 00 OPraHMYECKUX BEIIECTBAX KaK O COCAUMHEHUSX yriepoaa (MeTaH, 3TaH, STUJIEH,
aleTUJICH, TAHOJ, TTIUIEPHUH, YKCYCHas KUcloTa). [IpupoaHble HCTOYHUKHU YTIIEBOJOPOAOB (YroJib, IPUPOIHBIN a3, HeDTh),
NPOAYKTHI UX NepepaboTKu (OEH3UH), UX POJIb B OBITY U MPOMBINUIEHHOCTU. [IoHsATHE 0 OMOIOrMYECKH Ba)KHBIX BEILIECTBAX:
KHUpax, OeNKax, yriaeBojax — U MX POJM B KU3HU 4eJlOoBeKa. MarepualbHOEe €IMHCTBO OPTaHUYECKUX M HEOPTaHMYECKHUX
COCTMHEHU.

KpeMmuuii, ero ¢usnuyeckue 1 XMMUYECKUE CBOMCTBA, MOJlyueHUE U NpuMeHeHue. CoequHEeHUsI KPEMHUS B IIPHUPOJIE.
Oobmue npencraBieHus o6 okcune kpemHus (1V) m kpemHueBoil kucinore. CWIMKaThl, UX HCIOJb30BaHUE B OBITY, B
MPOMBIIUIEHHOCTU. BakHeilme cTpouTenbHbIE MaTepUalibl: KEpaMUKa, CTEKII0, LIEMEHT, OETOH, kene300eToH. [IpobiieMbl
0€301MacHOTO MCTIOIH30BAHMS CTPOUTEIHHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydyeHue o0pa3lloB HEOPraHWYECKUX BELIECTB, CBOMCTB COJISIHOM KHCJIOTHI, IPOBEACHUE KaUECTBEHHBIX PEaKIUil Ha
XJIOPUJ-UOHBI U HaOJIOACHHE MPU3HAKOB MX MPOTEKAHMS, OMNBITHI, OTpaarolue (U3NYECKUe M XUMHUYECKHE CBOICTBa
TaJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCIOJb30BaHHE BHIEOMATEpPUAOB), O3HAKOMJIEHHE C 0OpaslamMu XJOPHUIOB
(rajioreHuI0B), O3HAKOMJIGHHE C OOpa3laMu cepbl U €€ COeIUHEHMUSIMU (BO3MOKHO HCIIOJIB30BaHUE BHUEOMATEpUAIIOB),
Ha0JII0/IeHue Tpolecca O0yriIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yYeHHE XUMUYECKUX
CBOMCTB pa30aBJIICHHON CEPHOI KHCIIOTHI, MPOBEJEHNE KAaUECTBEHHOM peakiuu Ha Cylb(aT-uoH 1 HAOIIOICHHE TTpU3HaKa e€
NPOTEKaHUs, O3HAKOMJIEHUE C (PU3MUECKUMHU CBOMCTBaMH a30oTa, gochopa M MX cCoeaAuHEHHH (BO3ZMOXKHO HCMOJIb30BaHHUE
BHJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (pocopHBIX yaoOpeHui, noaydyeHue, coOupaHue, pacro3HaBaHHEe M U3y4YeHUE
CBOWMCTB amMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peakluuid Ha WOH aMMOHHUA W ¢oc]aT-mOH W W3YYCHHE MPU3HAKOB HX
NPOTEKaHUsl, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOM a30THOM KHUCIOTBI € MeIbl0 (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), U3YyUYE€HHE MOJIEeJe KPUCTAIIMUYECKUX pEIETOK anmasza, rpadura, ¢yiiepeHa, O03HaKOMJICHHE C
MPOIECCOM aACOPOLIMK PAaCTBOPEHHBIX BEIIECTB AKTUBHPOBAHHBIM YIIEM M YCTPOWCTBOM MPOTHUBOTa3a, IMOJIyYCHUE,
coOupaHue, paclio3HaBaHUE U MU3YUYEHUE CBOMCTB YIJIEKHCIIOrO ra3a, MpOBEJEHHWE KayeCTBEHHBIX peakluil Ha KapOoHAT U



CUJIMKAT-UOHBl M W3YYCHHUE IMPU3HAKOB MX MPOTEKaHHUs, O3HAKOMJICHHE C MPOAYKIHUEH CHUIMKATHOW MHPOMBIIUIEHHOCTH,
pEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe « BaKHENIIne HEMETAIUIbI U KX COCTMHEHUS.

MeTajuibl 4 UX COCAMHEHMS

OO611ast XxapakTepUCTUKA XUMUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBAaHUM UX MOJ0KeHus B [lepuoandeckoil cucreme
xumuueckux snemeHTtoB J[. M. MenneneeBa u crTpoeHuss aroMoB. CTpoeHue wmeTtamioB. Meramndeckas CBsI3b U
METAIINYECKAsT KPUCTAIUIMYECKAS PEHIETKA. DJIEKTPOXUMHUUECKUN Pl HAIPSKEHU MeTAIUIOB. PU3NYECKUE U XUMHUYECKHE
cBoiicTBa MeTayuioB. O0muMe crnocoObl NoaydyeHuss MeTayioB. [IoHATHE 0O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3AIIUTHI
uX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, TIOPATIOMUHHMN, OpOH3a) U UX NPUMEHEHHUE B OBITY U MPOMBILIIEHHOCTH.

[Ilenounsle MeTaiuibl: noJiokeHue B Ilepronnueckon cucreMe xumuueckux 3ieMeHToB 1. M. MenneneeBa, ctpoeHue
WX aTOMOB, HaxoxjeHue B mpupojae. dusmyeckne U XMMHUYECKUE CBOWCTBA (Ha mpumepe HaTpus M Kanus). OKCuabl H
TUIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIVIOB U UX COCTUHEHUN.

[[lenoyHO3eMENBHBIE METAIIIIBI MATHUM U KAJBLUN: MOJOXKEHUE B [leprnoindeckoil cucTeMe XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HAXOXKJICHUE B mpupoac. PU3NYECKUe U XUMUYECKUE CBOWCTBA MArHusl U KajblLHs.
Baknetinme coequHeHus Kaablinsl (OKCHI, THIPOKCUI, CONH). JKECTKOCTH BOJIBI M CITOCOOBI €€ yCTpaHEHHS.

AnroMuHuN: nonoxxkeHue B Ilepuoanueckoit cucreme xumuueckux snemeHtoB JI. M. MenpaeneeBa, cTpoeHHe aToma,
HaxoXJeHue B npupoje. Ou3ndyeckrue U XMMHUUYECKUEe CBOMCTBA amoMuHUsI. AM(OTEepHbIE CBOMCTBAa OKCUIA U THIAPOKCHIA
AJTFOMUHUSL.

Kenezo: momoxenue B lleproamueckor cucreme xumuueckux sneMeHToB JI. M. MenpaeneeBa, ctpoeHue aroma,
HaxoXJeHue B npupoje. Guznueckrue 1 XMMUYECKHe CBOMCTBA xene3a. OKcuibl, THIPOKCUIBI U conn xenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJIyYCHHUE.

Xumuyeckuii IKCHepuMeHm

03HaKOMJIEHHE C o0pasllaMu METaJUIOB M CIUIAaBOB, MX (DU3WUYECKUMHU CBOWMCTBAMHU, M3YYEHUE PE3YJIbTATOB KOPPO3UU
METaJuIoB (BO3MOYKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KaJbLUS W HATPHUS C
BOJIOM (BO3MOXHO HMCMOJIb30BAHUE BUICOMATEPHUAIIOB), UCCIEIOBAHUE CBOMCTB KECTKON BOJbI, MTPOILIECCA TOPEHUS KEIE3a B
KUcjopoAe (BO3MOXXHO HCIIOJIb30BaHUE BHUIACOMATEPHATIOB), MPU3HAKOB IMPOTEKAHMUS KAYECTBEHHBIX PEAKIMA HA HOHBIL:
MarHusi, Kajublius, anroMuHus, nuHka, keneza (1) u xemeza (lll), memu (ll), HaGmromeHHe W omMcaHHWE MPOLIECCOB



OKpAalIMBaHUs IUIAMEHM MOHAMU HATpHUs, KaJlusi U KalblMs (BO3MOXHO MCIIOJNb30BAHUE BUAEOMATEPUAJIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB THAPOKCHAA AIOMUHHUSA W THIPOKCHIA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
«BakHenmme MeTauibl U UX COCTUHEHUSD.

XUMHA U OKPYKaAKINafA cpeaa

BemectBa 1 Marepuansl B ITOBCEJHEBHOM >KM3HM 4YeJIOBEKAa. be3omacHoe HCIIONb30BAaHUE BEIIECTB M XMMHYECKHUX
peakuuii B ObITy. [lepBas momolps Npyu XUMHUYECKUX 0XKOTaxX U OTPaBJICHUSX.

XVMMHUYECKOE 3arps3HEHUE OKpYyXkarolleld cpeabl (mpenenbHas JOMyCTUMas KOHUEHTpauus Bemlect, gainee — [1JIK).
Ponb XuMHM B pelIEHUN SKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnEpuMeHm:

u3ydeHne o0pa3oB MaTepHalIOB (CTEKIIO, CIIaBbl METAIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmnoie céa3u

Peanmm3zanust MeXIpeIMETHBIX CBS3€U NMPU M3YYEHHH XMMHH B 9 KIIaCC€ OCYLIECTBIIAETCS YEpPE3 MCHOJIB30BAHUE KaK
OoOLIMX €CTECTBEHHO-HAYYHbIX TOHATHM, TaK M TMOHATUN, SBISIOMIMUXCA CUCTEMHBIMU JJisi OTHAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO11ue ecTecCTBEHHO-HAy4YHbIE MOHATUSA: HAY4YHbIM (DAaKT, TUIIOTE3a, 3aKOH, TEOpUs, aHAIM3, CUHTE3, Kiaccu(uKalus,
MEePUOJIMYHOCTh, HAOJIOJEHUE, 3KCIEPUMEHT, MOJECIUPOBAHHE, H3MEPEHHE, MOJENb, SIBICHUE, MAPHUKOBBIA 3(DPEKT,
TEXHOJIOTHsl, MATEPHUAIIBI.

®usuka: marepus, aToOM, DJEKTPOH, IPOTOH, HEWUTPOH, HWOH, HYKIWZ, H30TOIbI, PAaJIHOAKTUBHOCTb, MOJIEKYJIa,
AIIEKTPUYECKUI 3aps, MPOBOAHUKH, MOJYIPOBOIHUKH, JAUIICKTPUKH, (POTOIIEMEHT, BELIECTBO, TENI0, 00BEM, arperaTHoe
COCTOSIHME BEIIEeCTBa, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs pelIéTKa, CIUIaBbl, (PU3NYECKUE BETUYUHBI, €IUHULIBI
MU3MEPEHNSA, KOCMUYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, CONHIIE.

buonorusa: ¢otocunTe3, aAbixaHue, Ouocdepa, SKOCHUCTEMA, MHUHEPAIbHbIE YIOOPEHMS, MHUKPOIIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIIbHBIE BELIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MHUHEpabl, TOPHbIE MOPOJAbI, IOJIE3HBIE HCKOMAEMbIE, TOIUIMBO, BOJHBIC

pPECypCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 110 XUMHWHN HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS IMPOrPaMMBI OCHOBHOI'O OOINEro OOpa30BaHMs AOCTUIAIOTCS B XOJA€ OOydYCHHS
XUMHH B €IUHCTBE Y4YCOHOH M BOCIHTATCIIBHON JEATEIBPHOCTH B COOTBETCTBHH C TPAJUIMOHHBIMH POCCHHCKUMHU
COLIMOKYJIETYPHBIMH U JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSMH, IPUHIATHIMU B OOIICCTBE MIPABHIIAMH M HOPMaMH ITOBEIACHHS
1 CITIOCOOCTBYIOT IIPOIIECCAaM CaAMOIIO3HAHHMSI, CAMOPA3BUTHS M COIMATU3AIMH 00YJaIOIINUX CSl.

JIMIHOCTHBIC PpE3yJbTAaThl OTPAXKalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCSA CHCTEMOH ITO3HTHBHBIX
IIEHHOCTHBIX OPUEHTAIIMIA U PACIIUPECHUE OIBITA JICATEIPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS

IIEHHOCTHOTO OTHOIIEHUS K OTCUCCTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY HACICIHIO, MOHUMAaHUS
3HAYCHHUS XMMHYECKOM HAyKW B KU3HH COBPEMCHHOrO OOIIECTBA, CIIOCOOHOCTH BJAJETh JOCTOBEPHOM HHGOpMAIUCH O
MEPEAOBBIX JOCTIKCHUSX M OTKPBITUSAX MHUPOBOM M OTCUYECTBCHHON XWUMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHHIX 00
YCTPOMCTBE MHpa U OOIIIECTBA;

2) TPa’kIAHCKOT0 BOCTIMTAHMSA:

IPEJICTABIICHHUS O COLMAJIbHBIX HOPMax W IMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHH B KOJIJICKTHBE, KOMMYHHKATHBHOU
KOMIIETCHTHOCTH B OOIIECTBCHHO IIOJIC3HOM, y4eOHOMCCIIEIOBATEIBLCKONH, TBOPYECKOM W JAPYrHX BHUAAX ACATCIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JCSITCIIBHOCTH MPHU BBITIOJIHCHUH YUCOHBIX, IT03HABATEIbHBIX 3a71a4, BHIITOJTHCHUH
XUMHUYECKHUX SKCIICPUMEHTOB, CO3JaHMHM YYEOHBIX IMPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHHIO W B3aUMOIIOMOIIU B
MPOIIECCEe ITOM yueOHOU JeaTeIbHOCTH, TOTOBHOCTH OLICHWBATh CBOE MOBEICHUE M MOCTYIIKA CBOMX TOBAPHILIEH C MO3UIUH
HPABCTBCHHBIX M MTPABOBBIX HOPM C YUETOM OCO3HAHHMSI ITOCIICICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33pEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMUYCCKOW PEakI[ii, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKHM M COCTABIIAIOIIME OCHOBY JUIS IMOHUMAaHHs CYIIHOCTH HAy4YHOH KapTHHBI MHpa, IMPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NMPUPOBI, B3aUMOCBA35X UEIOBEKA C IPUPOJHON CPEeoH, O POJIM XUMUU B IO3HAHUU
ATHUX 3aKOHOMEPHOCTEW;

MO3HABATENIbHBIE MOTHBBI, HApaBICHHBIC HA IMOJyY€HHWE HOBBIX 3HAHWUW MO XWMHUHU, HEOOXOAUMBIE Ui OOBSICHEHUS
HaOJI0JaEMBbIX MPOLIECCOB U SIBJICHUMN, IO3HABATEIbHOW, MH()OPMALIMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Y4EOHBIMH TEKCTaMH, CIIPABOYHON JHUTEpaTypod, AOCTYNHBIMU TEXHUYECKUMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

HMHTEpeC K 00YUYEHUIO U NMO3HAHUIO, JII0003HATEIbHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K CAaMOOOPa30BaHUIO, TPOCKTHOU U
MCCJIEI0BATENbCKON NeATETbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBJIECHHOCTH U YPOBHS O0yUY€HHUS B JlaJbHEHIIEM;

4) hopMuUpOBaHUS KYJbTYPHI 3/10POBbA;

OCO3HaHUE LEHHOCTH KU3HHU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3710POBbIO, YCTAHOBKHU Ha 3[J0POBBIN 00pa3 *U3HHU,
OCO3HAaHWE TIOCIEJICTBUH W HENPUATHE BPEAHBIX TPHUBBIUEK (YMOTPEOJCHHUS aJNKOTOJsA, HAPKOTHKOB, KYpEHHS),
HEO0OXOJAMMOCTH COOJIIOICHHS MPAaBHJI 0€30MAaCHOCTH MpPU OOpAlIEHWH C XMMHUYECKUMHU BEIIECTBAMH B OBITY M peaabHOU
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K MPAKTUYECKOMY H3y4YeHHUIO0 NpodeccHil W Tpyaa pa3IuyHOro pojia, YBaXEHHE K TPyAy M pe3ylibTaTaM
TPYJAOBOW JESATENBHOCTH, B TOM YHCIE Ha OCHOBE NMPHUMEHEHHWsS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOD
WHAVBUAYAIBHON TPAaCKTOPHH TPOJOJDKEHHUS 00pa3oBaHUs C Y4E€TOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHoN MpodeccnoHalbHON AESITENTbHOCTH MU Pa3BUTHUS HEOOXOAMMBIX
YMEHHM, TOTOBHOCTb aJallTHPOBATHCA B MPO(ecCHOHAIBHOM cperie;

6) IKOJIOrHYECKOr0 BOCTIMTAHUSA:

AKOJIOTHUYECKH I[eeco00pa3Hoe OTHOLICHUE K MPUPOJIEe KaK MCTOYHHMKY XKU3HU Ha 3emiie, OCHOBE €€ CYIECTBOBAHMSI,
MOHMMAaHKE [IEHHOCTH 3JI0POBOTO U 0€30MacHOr0 00pasa KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (pU3MdecKoMy
U TICUXUYECKOMY 3/I0pPOBbIO, OCO3HAHHUE LIEHHOCTU COOJIIOICHHSI MTPaBUiI 0€30M1aCHOTO MOBEACHUS MpU padoTe ¢ BEIECTBAMU,
a TaK)Ke B CUTYaLIUAX, YTPOXKAIOIINX 37I0POBbIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TTOJydaeMble TIPU U3YYCHUN XUMUH, JIJIsl pEeIIeHHs 3aa4, CBA3aHHBIX C OKPY KaIOIIEH
MIPUPOTHON CpeAoH, ISl IOBBIIICHHS YPOBHS SKOJIOTHUECKOH KyJIbTyphl, OCO3HAHMS TIIO0ABHOTO XapaKTepa SKOJIOTHUECKUX



npo0JieM U MyTeN X pelIeHUs MOCPEICTBOM METO0B XUMUHU, SIKOJIOTMUECKOTO MBIIIJIEHUS, YMEHUSI PyKOBOJCTBOBATHCS UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMAJIBHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranpeIMETHBIX pe3yJIbTaTOB BBIACISIOT 3HAUMMBbIE U (DOPMHUPOBAHUS MHUPOBO33PEHUS OOILEHAYUYHBIE
HOHATHUSA (3aKOH, TEOpHUs, IPUHIIUI, TUIIOTE3a, (PAKT, CUCTEMA, POILIECC, IKCIIEPUMEHT U APYTOE.), KOTOPbIE UCIOIB3YIOTCS B
€CTECTBEHHO-HAYUYHBIX Y4YEOHBIX @peIMeTax M IMO3BOJIIIOT Ha OCHOBE 3HAHUM U3 3TUX MpeaMeToB (HOpMHPOBAThH
MPEACTABICHUE O LEJIOCTHOM HAyYHOM KapTUHE MHpa, M YyHHBEpCAJIbHbIE YydeOHbIE JEHCTBUSA (IIO3HABATENIbHBIE,
KOMMYHUKAaTUBHBIE, PpEryJSATUBHBIE), KOTOpble OO€CneunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOSITEIBHOMY
IUTAHUPOBAHMIO U OCYLIECTBIICHUIO YU€OHOU JESTEIbHOCTH.

Ilo3HaBaTeabHBIC YHUBEPCATbHBIC YUeOHbIE AeHCTBUA

ba3oBble jjornueckue aeicTBUA:

YMEHHSI MCIOJIb30BATh NMPUEMBI JIOTUYECKOTO MBIIUICHHUS NPU OCBOCHHWM 3HAHWUW: PACKPBIBATH CMBICH XUMHYECKUX
MOHATUN (BBIACISATh UX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATh B3aMMOCBS3b C JAPYTMMHU TOHATHUSAMH), HCHOJIB30BATh
MNOHATUSL A1 OOBSCHEHUS OTHAEIbHBIX (PAKTOB W SBJICHUM, BHIOMpaThb OCHOBAaHUS U KPUTEpUU JUI KiacCHU(PHUKAIUH
XUMHUYECKUX BEIIECTB M XMMHUYECKUX pEaKUui, YCTaHaBIMBAThb NPUYMHHO-CIEJICTBEHHBIC CBS3M MEXAY OOBEKTaMU
M3Y4YEHUsl, CTPOUTH JIOTUYECKUE paCCYKAEHUS (MHAYKTHUBHBIE, NEAYKTUBHBIE, 10 aHAJIOTUH), 1€71aTh BHIBOJbI U 3aKIIFOUECHHS;

YMEHUE NPUMEHSTh B MPOLECCe MO3HAHUS MOHATHS (IIPEAMETHBIE U METANpPEIMETHBIE), CHMBOJIMYECKUE (3HAKOBBIC)
MOJIETI, UCHOJb3yeMble B XHMHUH, MPEOOpa30BbIBATh WIMPOKO MPUMEHSEMbIE B XHMHUHU MOJEIIbHbIE MPEICTaBICHUS —
XUMHUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYecKas (popmyra U ypaBHEHHE XUMHUECKON peakluu — IpU pelieHuH yueOHO-
ITI03HABATEJIbHBIX 33/1a4, C YYETOM 3TUX MOJEIBHBIX MPEACTABICHUN BBISIBIATD U XapaKTEPU30BaTh CYIIECTBEHHBIE IPU3HAKU
U3Y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XUMHUYECKUX PEAKIMM, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-
CJIIECTBEHHBIE CBSI3M U POTUBOPEYMS B U3y4AEMBIX MPOLIECCAX U SABICHUSX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHE UCIOJIb30BaTh MOCTABJIEHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA ITO3HAHUSA, & TAKXKE B KAUECTBE OCHOBBI IS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUM;



OpUOOpPETEHUE OMbITa IO IUIAHUPOBAHUIO, OPraHU3allid U IPOBEICHUI0 YYEHHUYECKHX SKCIIEPUMEHTOB, YMEHHE
HAOJII0/IaTh 32 XOJOM IMPOLIECCa, CAMOCTOATEIBHO MPOTHO3UPOBATh €r0 pe3ynibTar, (OpMyIUpOBaTh 0O0OIIEHUS U BBIBOIBI
MO pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIEIOBAHMs, COCTABIIATh OTYET O POAETIaHHON padoTe.

Pabora ¢ unpopmaumeii:

YMEHHE BBIOMpATh, aHAJIM3UPOBATh U MHTEPIPETUPOBATH MHPOPMALMIO PA3NUYHBIX BUAOB U (POPM IMpeAcTaBlICHUS,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJISIpHAs JUTEpaTypa XUMUYECKOTO COZIEpXaHUs, CIIPaBOYHbIE MOcoOus,
pecypcbl IHTepHEeTa), KpUTUYECKU OLIEHUBATh TPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMALIHIO;

YMEHUE MPUMEHSTh Pa3IuYHbIe METOJIbI U 3aIIPOCHI NPU MOUCKE U 0TOOpe MHPOPMALIMK U COOTBETCTBYIOIIUX JAHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YYEOHBIX U MMO3HABATENbHBIX 3314 ONpPEAeIEHHOrO TUIA, MPUOOPETEHNE ONbITa B 00JACTH
HCIOJIb30BaHUsl MH(OPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHM, OBJAJE€HUE KYJbTYpOH aKTUBHOTO HCIOJb30BaHUS
pPa3IUYHBIX IOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BbIOMpATh ONTUMaIbHYIO (OpPMY MpeACTaBICHUS HH(pOpMaUuu U
WUTIOCTPUPOBATh pEUIaeMble 3aJayd HECJIOKHBIMH CXE€MaMH, JuarpaMmamu, ApyrumMu (opmamu rpaduku U UX
KOMOMHAIIUSIMU;

YMEHHE UCIOJb30BaTh U aHAIM3UPOBATh B MpoOLEcCe YUeOHOW M HCCIIeN0BATENbCKON AEATEIbHOCTH MH(OPMALUIO O
BIIMSIHUH [TPOMBILUIEHHOCTH, CENBCKOT0 X035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIENH TPUPOJHON CpEBI.

KoMMyHuKaTHBHBIC YHHMBEpPCAIbHbIC Y4eOHbIE JeHCTBUSA:

YMEHUS 3a/1aBaTh BOMPOCHI (B X0j€ nuajora u (Win) JUCKYCCUU) MO CYIIECTBY 00CYX)IaeMoOil TeMbl, (hOpMYIUPOBaTh
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4n;

YMEHUS NPENCTABIIATH IMOJIYYEHHBIE PE3YyJIbTaThl IMO3HABATEIBHOW NEATEIBHOCTH B YCTHBIX W IHCBMEHHBIX TEKCTaX;
JeNaTh MPEe3EHTALMI0 PEe3yIbTaTOB BBIMOJHEHUS XMMHYECKOTO JKCIEpUMEHTa (J1abopaTOpHOTO OmbITa, J1a00paToOpHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO MIPOEKTA);

YMEHUS Y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMM B COBMECTHOW IIO3HABATENBbHONM M HCCIEAOBATEIbCKOM
JESITeIbHOCTH TNPU PEIICHWH BO3HUKAIOMIMX MpoOJieM Ha OCHOBE yuyéTa OOUIMX HMHTEPECOB M COIJIACOBAHUS MO3ULIUN
(obcyxnenusi, 0OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMbI», KOOPIUHAIINS COBMECTHBIX JCHCTBHM, ONpeaeeHue KpUTEPUEB MO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U JIPYTHUE).

PeryisiTuBHBIE YHHBepCcAJbHbIe y4eOHbIe 1eHCTBUS:



YMEHHUE CAMOCTOSITEJIbHO OIpPENENATh LENU JEATEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATb, KOHTPOJUPOBATH U IpPHU
HEOOXOUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3(P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEeOHBIX U
MO3HABATENBHBIX 3a]lad, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTUPOBATH MPEAJIOKEHHBIM ajIrOpuT™M ACHCTBHM MpH
BBINIOJIHEHUN 33JJaHUI ¢ y4ETOM IOJIyYE€HUS HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BELIECTBAX U PEaKLMsIX, OLIEHUBAThH
COOTBETCTBUE IIOJYYEHHOTO pe3yjbTaTa 3asBJICHHOM I€JIM, YMEHHE UCIOJIb30BaTh U AaHAIU3UPOBATh KOHTEKCTHI,
npejyiaraéMble B yCJIOBUH 3aJaHUM.
MNPEIMETHBIE PE3YJIBTATHI
B coctaBe mnpenMETHBIX pE3ylbTaTOB [0 OCBOCHHUIO O0S3aTELHOIO COJEp)KaHUs, YCTAHOBJIEHHOIO JaHHOU
¢denepanbHOi paboueld NMPOrpaMMOM, BBIIESAIOT: OCBOECHHBIE OOYYAalOUIMMHCS HAay4YHbIE 3HAHUSA, YMEHHUSI M CIIOCOOBI
AeicTBUi, criennduyeckue Juisk NpeIMETHON 00JacTH «XUMHUS», BUABI IE€ATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETAINN, TPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IUYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K xoH1y oOyuenus B 8 kiacce npeiMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpakaTh C(HOPMUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX MOHSATUH: aTOM, MOJIEKYJIa, XMMUUECKUN 3JIEMEHT, IIPOCTOE BELIECTBO,
CJIOKHOE BEIECTBO, CMECh (OITHOPO/IHASA U HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASL aTOMHAsI U MOJIEKYJIIpHast
Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsh Macca, mMaccoBas JOJS XMMHYECKOrO 3J€MEHTa B COCJUHEHUH,
MOJIApHBIA 00BEM, OKCHI, KUCIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATETHHOCTh, CTEIIEHb OKUCIICHUS, XUMHUYECKast
peakuusi, KjlacCU(PUKAIUSA peaKklMii: peakluu COCAUHEHMs], PEaKlUU Pa3JIoKEHHUs, PeaKIMH 3aMeIleHus, peakluu
oOMeHa, 3K30- U SHJOTEPMHUUECKHE peakluu, TemIoBoi 3(h(PeKT peakuuu, sapo aToMa, IEKTPOHHBIN CIION aToMa,
aTOMHasl OpOUTalb, paiuyCc aToMa, XUMUYECKasl CBS3b, MOJISIPHAs U HETMOJIApHAs KOBAJICHTHAs CBsI3b, MIOHHAS CBS3b,
MOH, KaTHOH, aHUOH, PaCTBOP, MAaCCOBasl I0JIA BEIIECTBA (MIPOLIEHTHAsI KOHIICHTPAIUs) B PACTBOPE;
e WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUECKUX TIOHATUN W MIPUMEHSITh 3TH MOHSITHSI PU OTIMCAHUN BEIIECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTAaBIEHUS (POPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUH;



ONpEAEIATh BAJIEHTHOCTh aTOMOB 3JEMEHTOB B OWHApHBIX COEJUHEHMSIX, CTENEHb OKHUCIEHHUS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHMSX, MPHUHAJJICKHOCTh BEIIECTB K ONPEACIEHHOMY KJacCy COEAMHEHUH Mo (opmyiiaMm, BUJ
XUMHUYECKOM CBSA3M (KOBAJIEHTHASI U HOHHAS) B HEOPTaHUYECKNUX COECIUHEHUSAX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa: neMOHCTpUpPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBHCHMOCTH CBOMCTB XMMHMUYECKHX AJIEMEHTOB OT UX MOJ0XeHUs B [lepuonnueckoil cucreme, 3aKOHOB COXpaHEHUS
MAaccChl BEIIECTB, [IOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHUS, 3aKOHa ABOraapo;

ONKCHIBATh M XapaKTepHU30BaTh TaOIMUHYIO (popMmy lleproanyeckoil cucTeMbl XUMUYECKUX AJIEMEHTOB: Pa3INyaTh
MOHATUSL «rJaBHasg noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpynma)», manbie U OonblIMe MEPUOJIBI,
COOTHOCUTH 0003HaUEHHUs, KOTOpble uMeroTcsl B Tabnuue «llepuoauueckas cucreMa XuMuueckux snemeHtos 1. U.
MeHnzeneeBa» C YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHMSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTAaB M 3apsl sJpa,
o011ee YuCIIo 3JIEKTPOHOB U PACIIPEACIIEHNE UX MO0 AIEKTPOHHBIM CIOSM);

KJIACCU(PUIIMPOBATH XUMUYECKHUE 3JIEMEHTHI, HEOPIraHUYECKUE BEIIECTBA, XUMUYECKUE PEAKIINHU (110 YHCIIY U COCTaBy
YYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEINIOBOMY 3P HEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIINE XMMHUUECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPXK/as ONMMCAHNE
OPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALICHUIN B Pa3JIMYHbBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIFO XUMUYECKOTO JIEMEHTA
1o ¢popMyJie COeIMHEHHUS, MAaCCOBYIO JOJIO BEIIECTBA B PaCTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOM
peakuuy;

OPUMEHSTh OCHOBHBIE ONEpPAllMd MBICIUTENIbHON JESITENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMaTHU3ALIMIO, KITACCU(UKAIUIO, BHIABICHHE PUUYNHHO-CIIEICTBEHHBIX CBSI3€M — JIJIs1 M3YYEHUs] CBOMCTB BEILIECTB
U XMMHYECKUX PEaKIMi, eCTECTBEHHO-HAyYHbIE€ METOMbI MO3HAHMS — HAOJNI0JIEHUE, U3MEPEHHEe, MOJIEIUPOBaHUE,
AKCIEPUMEHT (PeanbHbII U MBICIICHHBIN);

CJIeIOBaTh IMpaBUJaM MOJIb30BAaHUS XMMHUYECKON MOCYyA0W M JabOpaTOpHBIM O00OPYJOBAaHUEM, a TaKXKe MpaBUIIAM
oOpalieHus ¢ BeUECTBAMU B COOTBETCTBUU C UHCTPYKUHUSAMHU IO BBITOJHEHHUIO JTJAOOPATOPHBIX XUMUYECKUX OMBITOB



[0 TOJYYEHUIO M COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (BOJOPOAA U KHUCIOPOAA), MPUTOTOBIEHUIO PACTBOPOB C
ONpPENEIEHHON MAacCOBOW JI0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMUYECKHE IKCIIEPUMEHTHI
M0 pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCITIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (heHo(TaaernH, METHIOPAHK
U Jpyrue).

K koHIy 00ydeHus B 9 kjacce npeIMeTHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaronmxcst yMEHUM:

PACKpBIBATh CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYyJla, HOH, KATUOH, aHHUOH,
MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAICHTHOCTb, AJIEKTPOOTPUIIATEIIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakius, XUMHYecKasi CBs3b, TEIIOBOM A((EeKT peakiuu, MoJib, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEAJIEKTPOJUTHI, JJIEKTPOJMTUYECKAsT JIUCCOIMAIMS, PEaKIMM HMOHHOTO OO0MEHa, KaTalu3arop, XUMHUYECKOe
paBHOBecue, OOpaTUMble U HEOOpPATUMBbIC PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAHOBUTEJb, OKUCJICHUE M BOCCTAaHOBJIEHHUE, ajUIOTpomnus, am(pOTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAas,
WOHHAsl, MeTaJUIMYecKasi), KpUCTAIMYECKass pemeTka, KOpPpO3us METaUioB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakiuu, npeaesbHo gonycruMas konuentpanusa [1/IK Bemectsa;

WJUTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHSATUNA U TPUMEHSTH 3TU MOHATHS MIPU ONMMCAHUY BEILIECTB
U UX IIPEBPALCHUN;

HCIIOJB30BaTh XUMHUUYECKYH0 CUMBOJIMKY JIJISI COCTaBJICHUST (DOPMYJT BEIIECTB U YPAaBHEHUN XUMUYECKUX PEAKIUM;
ONpPENEIIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMUYECKUX SJIEMEHTOB B COEAMHEHUSIX Pa3JIMYHOrO COCTABa,
NPUHAIJICKHOCTh BEIHIECTB K OMPEACNEHHOMY KiacCy COEAMHEHWH 1o QopMyliaM, BHJ XWMUYECKOW CBSI3U
(koBaneHTHAs, UOHHAS, METAJTMYECKAsA) B HEOPTAHUUECKUX COCIMHEHUSX, 3apsj] UOHA M0 XUMHUYECKOU (opmyIie,
XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAaHUUYECKUX COCAUHECHUH, THUIT KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO
BEIIIECTBA;

packpbIiBaTh cMbICi [leprnoanueckoro 3akona /. . MenaeneeBa u 1€eMOHCTPUPOBATh €ro MOHUMAHKE: ONUCHIBATH U
XapakTepu3oBaTh TabmuuHyro ¢dopmy Ilepmoamueckold CHUCTEMBl XMMHYECKUX SJIEMEHTOB: pa3iuvaTh MOHSTUS
«rnaBHas noarpynna (A-rpynmna)» u «mnododnas noarpyinmna (b-rpynmna)y, Majnbsie U 00JbIIMe TEPUOIbl, COOTHOCUTD
0003HaYEHUs, KOTOPbIE UMEIOTCS B MEPUOANMYECKON TabJIMIIe, C YUCITOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsij siapa, oOIee YUCIO AJIEKTPOHOB U pacHpe/iefieHue UX IO SJIECKTPOHHBIM
CJIOSIM), OOBSICHATH 00IIIE 3aKOHOMEPHOCTH B M3MEHEHHUHY CBOWMCTB 3JIEMEHTOB M MIX COSAMHEHUI B MpEJeiax MaJlbIxX
MEPUOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOCHUS MX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE FJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA, XMMUUECKUE Peakiuu (10 YUCITY U COCTABY
YYaCTBYIOIIUX B PEAKIIMU BEILIECTB, MO TEIUIOBOMY 3G (EKTy, MO0 M3MEHEHUIO CTEIECHEW OKUCICHHS XMMHYECKUX
AJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHENU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
MOATBEPKIAs OMHCAaHUE TIPUMEpPAMHU MOJICKYJISAPHBIX W HWOHHBIX YpPaBHEHUH COOTBETCTBYIONMINX XHMHYECKHX
pEeaKLHnii;

COCTABJISITh YPAaBHEHUS DJIEKTPOJUTUYECKON JTUCCOIMAIMN KHUCIIOT, IIEJIOYe M COJICH, MOJHBIE U COKpaIIEHHBIC
YpaBHEHUS PpeaKIii MOHHOTO OOMEHa, YpaBHCHHsI PEAKIWi, MOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETHYCCKOM
CBSI3U MEXK/TY BEIIECTBAMH PA3INIHBIX KIJIACCOB,;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHLHO-BOCCTAHOBHUTEIBHBIX PEAKIMK TOCPEACTBOM COCTABJICHHS JJICKTPOHHOTO
OanaHca dTUX PEaKIINA;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHUS, BO3MOXKHOCTH MPOTEKAHUS XWMHUUYECKHX
MIPEBPAIICHUN B PA3JIMYHBIX YCIIOBHSIX;

BBIYUCIISATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJIF0 XUMUYECKOTO AJIEMEHTa
1o ¢hopmyse CoeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUECKOU
peakiuu;

coOI0/IaTh TpaBUjia TOJB30BAaHUS XMUMHUYECKOW IMOCYNO0W W J1abOpaTOpHBIM OOOpYJAOBaHHEM, a TAKXKE TMpaBHIIA
oOpareHus ¢ BEIIECTBAMHA B COOTBETCTBUU C MHCTPYKIIUSMH TT0 BBIITOJTHCHHIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB
0 TIOJIYYEHHUIO U COOMPaHHUIO Ta3000pa3HbIX BEIIECTB (AaMMHAKa U YTJIEKUCIIOTO ra3a);

MPOBOJIUTh PEAKIIMH, TOITBEPKAAIONINE KAYSCTBEHHBIM COCTaB PAa3jIMYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM
myTéM XJIOpUI-, OpOMHUIT-, HOTUA-, KapOoHaT-, hocdaT-, CUITUKAT-, Cyab(}aT-, TUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS
Y MOHBI U3YYCHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;



e TIPUMCHSITh OCHOBHBIC OINEPAlMU MBICTUTEIHLHOW JEATEIBHOCTH — aHalW3 W CHHTE3, CpaBHEHHE, 000OIIeHHE,
CHUCTEMAaTHU3AIIHIO, BBISIBICHUE MPUYUHHO-CIICICTBCHHBIX CBSA3€H — ISl M3YUYCHUSI CBOWMCTB BEIIECTB M XMMHYECKUX
peaKIuii, eCTeCTBEHHO-HAYYHBIC METOMABl MO3HAHWUS — HAOJIOJEHHE, W3MEpPEHHEe, MOJACIUPOBAHUE, IKCIICPUMEHT
(peayIbHBIN W MBICIICHHBIN ).

TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 4acoB
Ne HaumeHnoBaHue pa3ieiioB u DJIeKTpOHHbIe (LM (POBbIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMbIl Beero o0pa3oBaTejibHbIE PEeCYpPChI
padoThI padoThI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BakHas 00J1acThb
11 €CTECTBO3HAHUS U 5 5 bubnuoreka [{OK
' MPAKTUYECKOU €SI TETbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BertecTBa 1 XUMHU4eCKHe 15 1 bu6nmorexa [IOK
' peaKuuu https://m.eds00.ru/7f41837c
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 bu6muoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
Bonopon.Ilonsitue o kucnorax bubnuoreka [IOK
2.2 8 1
7 COJIIX https://m.edsoo0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBAHHUAX https://m.edso00.ru/7f41837c
2.4 OCHOBHBIC KIIACCHI 11 1 1 bu6nunorexa LIOK



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

https://m.edsoo.ru/7f41837¢c

Wroro no pazueny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN

Ileproanueckuii 3aKOH U
31 IIepnoanueckas cucrema 7 bubnuoreka [JOK
XUMH4YECKHX 31eMeHToB /l. 1. https://m.edso00.ru/7f41837c
MenneneeBa. CtpoeHue atroma
XUMHUYECKast CBS3b. BuGmiorexa LIOK
32 OKHCIHTEIEHO- 8 L https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIUU
Hroro mo pasaery 1 ﬁfﬁ%ﬁ;gﬁﬁfmsgn
PeszepBHOE BpeMms 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
[MPOI'PAMME
9 KUIIACC
KonuyecTBo yacos DJIEKTPOHHBIE
No 1/ HaumenoBaHue pa3ieioB U TeM Korrpoapmeie  Tpakruseckue (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThl pecypesI
Pasnen 1. BemecTBO 1 XMMH4YeCKHe peaKIuM
11 [ToBTOpenue u yriy0OiaeHue 3HaHUH 5 1 bu6muoreka [JOK
OCHOBHBIX Pa3ZeioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bu6muoreka [JOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636

peaKuuit

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

:‘)J'ICKTpOJ'II/ITI/ILICCKaH Jucconuanus.

bub6nmoreka [IOK

1.3 8
XHUMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pazueny 17
Pa3nen 2. HemeTa/uibl ¥ UX cOeIMHEHUS
51 OO61mas xapakTepuCTHKa XUMUYECKUX 4 bubmmoreka [JOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTHKA XUMUYECKUX
2.2 antemeHToB VIA-rpynmel. Cepa u eé 6 bubmorexa OK
' PYHIEL -€P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO61as xapakTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-Tpymmsl. A30T, pochop u ux 7 bubmorexa HOK
' PYHIBL- ’ P https://m.edso0.ru/7f41a636
COCITUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 anemeHToB |VA-rpynmsl. Yraepoa u 8 bubmorexa [JOK
' . PYHIBL PO https://m.eds00.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25
Pa3nen 3. MeTasuibl 1 UX COeIMHEHHUS
bu6nunorexa LIOK
3.1 i 4
Obmye ceoficTsa MeTAIIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
3.2 B i 16
QKHEUIITNEe METaJUTBl M UX COCTUHEHUS htts://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paszpnen 4. XumMus u okpyxamwomas cpeaa
4.1 BemectBa 1 MmaTepuansl B KU3HU YEJIOBEKA 3 Bubmiorexa IOK

https://m.edsoo.ru/7f41a636
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Hroro no pazneny

PesepBHOC Bpems 3 bubmorexa LOK
P P https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7
IMOYPOYHOE IINTAHUPOBAHUE
8 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoka Konrpoabnbsie IIpakruyeckue
n/n Bceero u3ydyeHusi  o0pa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
[Ipeamer xumun. Ponp XuMuu B KU3HU 1 bu6mmoreka [JOK
geJjioBeKa. Teja U BemecTna https://m.edsoo.ru/ff0d210c
[TonsTHE O METOAAX TTO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
ITpakTryeckas pabora Ne 1 «IIpaBuna
paloThI B 1a00paTOPUU U PUEMBI 1 bubnuoreka [IOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmorexa [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
s N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubnnorexa [JOK



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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https://m.edsoo.ru/ff0d2a6¢c

3aMeIIeHHs, OOMeHa)

7 XUMHUYECKHE 3JIEMEHTBI. 3HAKU bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOXKHBIC BEIICCTBA bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmmorexa LIOK
YIRPHEOS I1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumuueckas popmyia. BameHTHOCTB bubnuorexa LIOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX DJIECMECHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOIO bubmuorexa [JOK
3JIEMEHTA B COEAUHEHUHU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 Ou3nYecKre U XUMAYECKUE SBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBHs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOoH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo0.ru/ff0d3b88
BrruncieHus: KoJau4yecTBa, MacChl
17 BEIIECTBA [0 YPABHCHUSIM XUMHYECKHX bubmmorexa [JOK
HI N P https://m.edsoo.ru/ff0d5708
peakmuit
Kiaccudukanusi XuMHUECKUX PEaKIIHi
fuxau peart bubnmnoreka [JOK
18 (coenMHEHHUSI, PA3TOKCHHISI,

https://m.edsoo.ru/ff0d3f34
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M. B. JIoMOHOCOB — y4€HBIN-

bubmuoreka [JOK
19 . 0600
PHIMICIONCATCT. LIDODIICHIE H https://m.eds00.ru/ff0d40c4
CUCTEMaTH3aIs 3HAHUH
20 KontponsHas padora Nel mo teme bubnuoreka [IOK
«BellecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cMech razos. Coctan
21 Bo3ayxa. Kucinopom — snemMeHT u bubmorexa HOK
Ayxa. poA https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnyeckre 1 XMMUUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa LHOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstTue 06 okcumgax
CriocoOpl MostydeHus: KMUCI0poia B
23 J1a00paTOPHUH M IMPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoii 3¢ ekt xumuueckomn
24 peaKkIu, MOHATHE O bu6mmoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
TommuBo (HeTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI iro bubmmorexa [TOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
ITpakTuyeckas padora Ne 3 o Teme
26 «[TonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — aneMeHT u npocroe bubnnoreka [JOK
BelecTso. HaxoxaeHnue B mpupoje https://m.edsoo.ru/ff0d4ddo
28 dusnvecKknue 1 XUMUYECKHE CBOMCTBA bu6mmoreka [IOK

Bosopoza. [IpuMeHeHue Boiopoaa

https://m.edsoo.ru/ff0d4dd0
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bubmuorexa [JOK

29 IT
OPITHE O KHCTIOTAX 1 COJLAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsl nostydeHus BOAOPOa B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
[TpakTtuyeckas padora Ne 4 o Teme
31 «[TonydeHnue u coOMpaHKe BOIOPOIA bubmoreia OK
i onp posa, https://m.edso0.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
32 Monsipabiii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruuciaenus o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 110 €ro U3BeCTHOM bubmorera [JOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenus 00bEMOB ra30B 110
34 ABHCHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P n Peait . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
35 du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [TonsTue 06 bubmuorexa [JOK
WHJUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiennsie
37 u HI;HaCBI peHHLIE aCTBOPBI MH;CCOBaSI bubmorexa HOK
m pacTRope. https://m.eds00.ru/ff0d5b40
JIOJISl BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnmuotexa [JOK
ONpeACIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bub6nuorexa [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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Oxcupl: cocTaB, KaccupUKaIs,

bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa [JOK
. P https://m.edsoo.ru/ff0d664e
OKCHUJIOB
42 OcHoBaHuU: cOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losnydyeHne u XUMHYECKUE CBOWCTBA bubnnorexa [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnorsr: cocras, kinaccudukanms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XuMHUYECKUE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenuue): HOMEHKIATypa,
46 CHOCOéBI;) o )CHI/IH XI/IMI/I‘IZSKI/IC bubmorexa LHOK
N i ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoteka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 ['eneTnyeckas cBsI3b MEXKIy KiIaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/00ad9a50
bubmuorexa [JOK
49 O06o0muIeHre 1 cUCTeMaTH3aIHsI 3HAHUH
HHICHHE 1 CHETEMATHIALI SHATIH https://m.edso00.ru/00ad9ch2
KonrtponsHast padota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTAaHUYECKUX bubmoreia HOK
o P https://m.edsoo.ru/00ad9ela
COCTMHECHU I
51 IlepBble MOMBITKYU KJIACCH(PHUKAILIUN bub6nuorexa [IOK
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XUMHYECKHUX 3IeMEHTOB. [IoHsaTHE O
rpymmnax CXOJHbIX 3JIEMCHTOB

https://m.edsoo.ru/00ad9ffa

[Tepuoanueckuii 3aKOH U

bu6mmoreka [IOK

52 [lepuonnueckas cucrema ecK
prow 1 CHETENM XHMITECKRHIR https://m.edsoo.ru/00ada52c
anemeHToB /1. 1. Menaeneena
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmorexa LHOK
PHOIEL, TPYHIIHL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [leproandeckoit bubmorexa LHOK
pHoL https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUs HayKu U npaktuku. J. 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEJArOT U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
58
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Nonna ecKas CBsI3
HHQT XHMITICCRQT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XUMUYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenosspHas XuMu4eckas bubnnorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab9
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bubmuorexa [JOK

62 Creneib OKHCICHHA L https://m.edsoo.ru/00adae28
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE 1 bubnmoreka [JOK

peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK

64 OxucauTenu 1 BOCCTAaHOBUTENU 1 https://m.eds00.ru/00adb076

65 KonrtponsHas padora Ne4 o reme 1 1 bubmmorexa [IOK

«CtpoeHue aroma. XUMHUYECKasI CBS3b https://m.edsoo.ru/00adb486

66 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PezepBHblit ypok. O6o011eHuE U 1 bubnnorexa [JOK

cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/00ad9cb?2

68 PezepBHblit ypok. O6001eHNE 1 1 bubnnorexa [HOK

CUCTEMATH3alMs 3HAHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 68 4 4
[MPOTPAMME
9 KIIACC
KoanuectBo yacos JJIeKTPOHHbIE
Ne Hara uugposeie
n/n Tewa ypoka Bcero Konrpobhbie  Ipakririeckie u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Ilepnonnueckuil 3aK0H.

1 [Tepuoaunueckas cucrema 1 bubnuoreka [IOK
XUMHUYECKHX deMeHToB /1. U. https://m.edsoo.ru/00adb59
Menneneena

5 3aKOHOMEPHOCTH B U3MEHEHHUH 1 bub6nuorexa [IOK

CBOMCTB XUMHYECKHUX DIIEMEHTOB

https://m.edso0.ru/00adb6b6
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IIEPBBIX TPEX IEPUOOB

3 Knaccudukanust 1 HOMEHKIIaTypa bubmuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buabsl XUMHUYECKON CBSI3H U THIIBI bubmuoreka [JOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsnast padora Nel o treme

3) «[loBTOpEHUE U yriayOieHue 3HaHui
OCHOBHBIX pa3/ieNioB Kypca 8 Kiacca»

6 Kiaccupukanus XuMHIecKux bubnnoreka [JOK
PEAKLHI MO Pa3JIMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMHYECKOM

7 eaknuu. [IoHITHE 0 TOMOTCHHBIX U bubmorexa HOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIHIX
[TonaTHe 0 XMMUYECKOM PaBHOBECHH.

3 DakTOpPBI, BIUAIOIIKNE HA CKOPOCTH bubnnorexka [JOK
XUMHUYECKON PEAKLIUU U MTOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCITUTEITbHO-BOCCTAaHOBUTEIIHHBIC bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 2NEKTPOITUTHYECKON

10 ncconnanuu. CuiabHbBIE U cla0bie bubmorexa HOK
A ' https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI

11 Honnble ypaBHEHHS peaKuit bubmorexa HOK

P peaxtl https://m.edsoo0.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHMH B CBETE IPEACTABICHHUI bubmoreia HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOITHAIIIHI
13 XuMHYECKHE CBOMCTBA COJICH B CBETE bu6mmoreka [JOK
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npecTaBiIeHu 00
AIEKTPOIUTUICCKON TUCCOLMAIIU

https://m.edsoo.ru/00add8b2

14 IlousTie o runpoause coien bubnnorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O06o001IeHre U CUCTEMaTH3alus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.
16 «Pemenue sxkcnepuMeHTAIBHBIX Bubmaorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1au»
Kontponbnas pabota Ne2 o reme
17 «DNEKTPOIIUTHYECKAS] TUCCOLUALIUI bubnmorexa LOK
p g HHATIA. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUN B PACTBOPAX)»
OO0m1as XxapakTepucTHKa rajJoreHoOB.
18 XHUMHUYECKHE CBOMCTBA HA IIPUMEPE bubnmorexa LHOK
p P https://m.edsoo.ru/00addfe2
xJjopa
XmopoBogopoa. CosisiHast KHCIIOTA,
19 XUMHUYECKHE CBOICTBA, IMOJIYUECHNE bubmmorexa LHOK
’ ¥ i https://m.edsoo.ru/00ade104
MIPUMCHCHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[ToryueHue COJITHON KUCIIOTHI bubmorexa [IOK
yi N . ’ https://m.edsoo.ru/00ade348
U3y4eHUE e€ CBOWCTBY
Brruncnenus mo ypaBHEHUSAM
21 XUMHUYECKHUX PEAKIUN, €CIU OQUH U3 bubmmorexa [IOK
PEAKIITH, 8 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO01mas XxapakTepuCTHKa dJIEMEHTOB bubnuotexa [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
93 AmnoTponHble MOIU(UKALIUY CEPBHI. bub6nuorexa [IOK

Haxoxnenne ceprl u €€ coeqnHEHUH

https://m.edsoo.ru/00ade64a
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B IIpUpOJIe. XMMUYECKHUE CBOWCTBA
cepsl

CepoBoaopo1, CTpOEHHUE,

bu6mmoreka [IOK

24
¢du3nveckre 1 XUMUYECKHE CBOWCTBA https://m.edso00.ru/00ade802
Oxcunpl cepol. CepHas KUCIIOTA,
25 bU3HYEeCKHe U XUMHUYECKUE CBOMCTBA bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XYUMUYECKUE peaKkilui, JexKaliue B
OCHOBE IIPOMBIIIIEHHOTO CrIocoba
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnnorexa [HOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKAaroIIel Cpeibl COeAMHEHUSIMHU
cepbl
97 Brruucnenue maccoBoil 1011 BbIX0OAa bubnuorexa [JOK
IIPOJIYKTa PEaKLIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapakTepucTHUKa JIEMEHTOB
28 V A-rpymisl. A30T, paclipOCTpaHEHHE bubnuoteka [JOK
B IIpUPOJE, HU3HUECKHE U https://m.edsoo.ru/00adeeat
XUMHYECKHE CBOMCTBA
AMMHuak, ero puznueckKue u
29 XUMUYECKHUE CBOWMCTBA, MOTyYEHUE U bubmorexa HOK
’ v https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[TomyueHne amMmmuaka, U3ydeHHe ero bubmmorexa LIOK
. v > 13YH https://m.edsoo.ru/00adf180
CBOICTB»
31 A3oTHas KUCIOTa, e€ pusnueckue u bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
32 Hcnonp30BaHne HUTPATOB U coJieit bubnnorexa [JOK



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

aMMOHHUS B KAU€CTBE MUHEPAIbHBIX
ynoopeHuit. XuMu4yeckoe
3arpsi3HEHNE OKPY KaIoLIEeH cpebl
COEIMHEHUSIMU a30Ta

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

®dochop. Okcun dhocdopa (V) u

bubmuoreka [JOK

33 ochopHas KUciaoTa, GU3NYECKUE U
ocpop . ¢ https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJIYICHHE
Hcnons3oBanue pochatos B
34 KaueCTBE MHUHEPAIbHBIX YA0OPEHUH. bubnnoreka [JOK
3arpsi3HEHUE TPUPOAHON CPEIbI https://m.edsoo.ru/00adfc20
dbocharamu
VYraepon, pacpocTpaHeHHE B
35 npu f) e E)H3HII)I€CK1;)JG U XUMHYECKHUE bubmmorexa LIOK
p P AC https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxkcupsl yraepoaa, ux Gpusndeckue u
36 XHUMUYECKHE CBOMCTBA. bu6mmoreka [JOK
Dkonorudyeckue npoOIemsl, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHIOM yriiepoaa (1V)
37 VYronpHas KACIIOTa U €€ COIIN bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckas pabota Ne 4 o reme
38 "ITosrydeHne yrieKucioro rasa. bubnuoreka [IOK
KauectBenHast peakuus Ha KapOoHaT- https://m.edso0o.ru/00ae027e
non"
[TepBoHauanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIICCTBAX KakK O bubmotexa [JOK
P https://m.edso0.ru/00ae054e
COEIMHEHUSIX YTIepoaa
N bu6mmoreka [IOK
40 Kpemnuii u ero coennuenus 1

https://m.edso0.ru/00ae080a
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[IpakTuyeckas pabora Ne 5. Pemenue
9KCIIEPUMEHTAIBHBIX 33124 10 TeME

bubmuoreka [JOK

41
«Baxuenime HeMeTaUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonTtponsnast padora Ne3 o reme

42 «Baxknelnire HeMeTaIbl U UX Eubmorexa ITOK

https://m.edsoo.ru/00ae0el18
COEIUHEHUS
OO0m1as xapakTepucTUKa XUMHUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Metamm4eckas CBs3b U bu6mmoreka [IOK
METAJINYECKask KPUCTAIIIMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Pu3nM4ecKre CBOMCTBa
METAJLIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIIEKTPOXUMUUECKUI P bubmorexa LJOK

P . p https://m.edso0.ru/00ael1156
HANPSDKEHUH METAJIOB
O6111e crocoObl MOTy4yeHUs
MeraioB. CriaBel. Beruncienus mo

45 aBHEHUAM XUMHYECKUX PEAKIIUU Bubmorexa ITOK
P peaiiiui, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
IPUMECH

46 [ToHsATHE O KOPPO3UH METAIIOB bubmmorexa LHOK

PP https://m.edso0.ru/00ael1278
bu6mmorexa [IOK

47 €JI0YHBIE METAJUIEI
= https://m.edsoo.ru/00ael14b2

48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnuotexa [JOK
KaJIns https://m.edsoo.ru/00ael14b2

49 [IlenouHoO3eMenbHBIE METAILIBI — bubmuorexa [JOK

KaJIBIIMA 1 MarHui

https://m.edsoo.ru/00ael15e8
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bubmuorexa [JOK

50 BaxHeiimme coeTMHEHUS Kb
A t https://m.edsoo.ru/00ae15e8
51 O00011eHrEe U cCUCTEMATU3ALIIS
3HaAHUU
JKEcTKoCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
52
YCTpaHEHHUs https://m.eds00.ru/00ae1886
[TpakTrueckas padora Ne 6 o Teme
53 "YKECTKOCTh BOJIBI M METOIBI €€ bubmorexa LHOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bubmuorexa [JOK
54 AmroMuHUT
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIM JKEeJe3a bubnuoteka [JOK
(1) u xene3a (1) https://m.edso0.ru/00ae35e6
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUM
[Tpaktuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME bubnunoreka [JOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brrurcnenus o ypaBHEHUAM
XUMHUYECKHUX PEAKIIHiA, €CJIU OJIUH U3
bubmuorexa [JOK
60 pPEareHTOoB JIaH B U30BITKE WU

COAEPKUT IpuUMecH. Beruncnenus
MacCOBOM 10U BbIXOJA MPOAYKTa

https://m.edso0.ru/00ael1750
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVISA YYEHUKA

peakiuu
61 O00011eHrEe U cCUCTEMATU3 AL 1
3HAHUH
Kontponbnas padora Ne4 o teme
62 «Baxxueime MeTaibl 1 UX 1
COETUHEHUS
63 BemectBa u matepuansl B 1 bubnmoreka [JOK
[IOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edsoo0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE 1 bubnnoreka [JOK
OKpYKaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Posib xumuu B perieHnu 1 bubnuorexa [JOK
9KOJIOTUYECKHX MTPOo0IeM https://m.edso0.ru/00ae4270
Pesepsublit ypok. O60011ieHNE 1 bubnnorexa [HOK
66 . 1
cucTeMaru3anus 3HaHUM https://m.edso0o.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?
OBUIEE KOJIMYECTBO YACOB I10 68
[MPOTPAMME
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METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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