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INOACHUTEJIBHASA 3ATINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO 00IIEro 00pa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIXx B PI'OC 00O, a Takxke Ha OCHOBE (herepabHOM
paboyeil mporpaMMbl BOCTIMTAHUS U C YYETOM KOHLIEMUHU MPENoJaBaHusl yueOHOro mpeamera
«Xumus» B 00pa3oBaTeNnbHbIX opranuzanuix Poccuiickoit deneparmu.

[IporpaMMa mo xXuMHUM [a€T MpeACTaBIEHHWE O LeNsIX, OOmeld cTpareruu Oo0ydeHws,
BOCTIIUTAHHUST W Pa3BUTHs OOYYAIOIIUXCS CPEACTBAMH YYeOHOrOo MpEeIMeTa, YCTaHaBIIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipellelieHue ero mo kKjaccaM U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMbl 110 XUMHUH, ONPeAeseT KOIUYeCTBEHHbIE
M KayeCTBEHHBIE XAapaKTEPUCTUKH COJACpP)KAaHUS, PEKOMEHIYEMYIO IOCIEA0BaTeIbHOCTh
U3YYEHUS XUMUHU C YU4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JOTHMKU y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcsi, OMpeaesisieT BO3MOKHOCTH MTpeaMeTa JUIs
peanu3anuu TpeOOBaHUHN K pPe3yJibTaTaM OCBOEHHUS OCHOBHOUM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO 001I1eT0 00pa3oBaHus, a TaK)Ke TPEOOBaHMI K pe3yabTaTaM 00y4eHHsI XUMHH
HAa YypOBHE LeJell W3ydeHHs NpeaMeTa W OCHOBHBIX BHJIOB Yy4eOHO-ITO3HABATEIbHOMN
JeSITeIbHOCTH 00yUaloIIerocs 10 OCBOCHUIO Y4€OHOTO CO/IepIKaHUSL.

3HaHHE XUMUU CIIY>)KUT OCHOBOH JUIsi JOPMHUPOBAHUSI MUPOBO33PEHUS 00YyUaroIIerocs, ero
MPEJICTABICHUIA O MATEPUAIIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 BOJIIOLMU BEIIECTB B MPUPOJE, O MYTSIX
pemieHus TH00aNbHBIX TPOOJIEM YCTOWYMBOTO PAa3BUTHS UYEJIOBEUECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET pealu3aliid BO3MOXKHOCTEH JJIsi caMOopa3BUTUS U (OPMHUPOBAHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011eH 1 (PyHKIIMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NeATeNhbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOIUMBIX KaK B IIOBCEAHEBHOW JKHU3HM, TaKk M B
npodhecCHOHATLHOM IS TEIILHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3TJIS1a HA €IUHCTBO MPUPOABI U YEIIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAarioM B ()OPMUPOBAHUN
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00Y4arOIINXCSl;

crocoOcTByeT (OPMUPOBAHHUIO IICHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HAHUAM, K TPUPOZAE, K UEIOBEKY, BHOCHT CBOM BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
00yJaromuxcs.

JlanHbIe HampaBieHUS B OOYyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(HUKON COmepKaHUs
yu4eOHOro TpeaMeTa, KOTOPBIA SIBISIETCS TIENarorM4eckKd aJalTHPOBAHHBIM OTPAKCHHEM
0a30BOI HAyKW XMMUU Ha ONPECIEHHOM dTare e€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILEro 00Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHUE
00y4JaroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUH, OCHOB HEOPTraHUYECKOW XUMHUH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHSITHI OPraHNYE€CKON XUMUH.

CrtpykTypa coaepkaHHs MPOrpaMMbl IO XUMHH c(hopMHpOBaHA HAa OCHOBE CHUCTEMHOIO
noaxoja K eé msydeHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYeCKOoW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl MO MPUHILMIY [OCJIEI0BATEILHOTO Pa3BUTHs 3HAHWM HA OCHOBE
TEOPETUUECKHUX MPEICTABICHUIM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHUH aToMa U XUMUYECKOU CBSI3H;



— IpeJCTaBIeHUN 00 AIIEKTPOIUTUUECKON AUCCOIMAIINH BEILIECTB B pAaCTBOPAX.

TeopeTnueckre 3HAHUS pPacCMATPUBAIOTCA HAa OCHOBE SMIIMPUYECKH MOJIYyYEHHBIX H
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJHOIO YPOBHS K JApPYromy,
BBIMOJIHAS (YHKIUN OOBSICHEHHS U MPOTHO3HPOBAHHS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U TIOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl IO XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHuA B Hayke. M3yueHune xumMuun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjaccy.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHHE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOW KyJIbTYpbl. 3a/iadya y4eOHOro MpeAMeTa COCTOUT B (OPMUPOBAHUU
CHCTEMBbl XUMHUECKUX 3HAHUH — BaXHEUIIHMX (DAaKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPHUOOIIEHNN K HAyYHBIM METO/IaM MMO3HAHUS MTPU U3yYCHUH BEIIECTB U XUMUUYECKUX PEaKIIHii, B
GbopMUPOBAaHUM U PAa3BUTHUH I[IO3HABATENbHBIX YMEHUW M UX NPUMEHEHUU B Yy4yeOHO-
MIO3HABATEIBHOM U yueOHO-MCCIIEIOBATEIBCKOM 1eATEIbHOCTH, OCBOCHUH MPABUII O€3011acHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKU3HHU.

[Ipu u3ydeHHH XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (popmHpoBaHUE MHTEIIEKTYabHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY MPHHATHUIO DPEUICHWH, CIIOCOOHOM amanTupoBaThcs K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTENbHOM  JI€ATENbHOCTH, HAyyHbIM  METOJaM  I103HAHUf,
(bOpMHUPYIOIUM MOTHUBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHMUH,

— obecreueHrne YCIOBHH, CMOCOOCTBYIOIIMX TMPUOOPETCHUIO OOYYAIOIIUMUCS OIbITAa
pa3HoOOpa3HON AESITeNbHOCTH, MO3HAHUS U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMYHbIX BUJOB JEATEIBHOCTH;

— gopmupoBanue o6mIel PYHKIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OTBIT, TOJTYYCHHBIE TPU M3IYUYEHUU XHUMHU, NPUMEHATh WX TMpPH pEIICHHH MpodiieM B
MOBCEIHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHue y 00y4aronuxcs T'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHUYECKHX 3HAHUU Ui BBIPAOOTKM SKOJOTMYECKH IIeIECOO0Pa3HOro MOBEICHHSI B OBITY H
TPYAOBOM JEATEIIBHOCTH B LENAX COXPAHEHHUSI CBOETO 30POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAaHHOMY BBIOOpY
npoduis 1 HaPaBJICHHOCTH AaJbHEUIIero 00yueHusl.

OO1ee yuCiIo YacoB, OTBEACHHBIX I M3yYEHUS XMMHUHU Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBaHus, coctaBisieT 136 gacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COJEP)KXAHUE OBYYEHUA

8 KIIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

IIpenmer xumun. Ponb XUMHUM B KH3HM 4Ye€lOBEeKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocTosiHue BemecTB. [lonsThe o
METOJIaX MMO3HaHUs B XUMUU. YucThie BemecTBa U cMecu. CIocoObl pa3ieleHus cMecei.

ATOMBI W MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cinoxHbIE BeulecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Monbk. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AHHHUII BenecTBa. Pacu€Tel mo Gpopmynam XuMUYECKIX COeTUHEHUH.

DuU3NYeCKue M XUMHUYECKUE SIBJICHUS. XUMHUYECKas peakuuss M €€ MpPU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Knaccudukanus XUMUYECKUX peakiuit
(coenuHeHus, pa3oKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOM MOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpaiieHus ¢ 1abOpaToOpHBIM OOOpPYIOBAaHUEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJIeHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIIKE, KUIIEHHE M KOHACHCAIUs BOJAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
MIPOKATMBAHNWE METHOUM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIIOTOM) sIBJICHUH, HAOI0IeHE
U ONHCAaHWE TMPU3HAKOB TMPOTCKAHMS XHUMHUYECKUX peakuuid (pa3iokKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMOJCicTBHE jxene3a ¢ pactBopoMm comu meaw (II), m3yuenume cmocoOoB
pasfeNneHus CMeceil: C TOMOINbI0O MarHuTa, (UIBTPOBaHUE, BBIIAPUBAHHUE, IUCTHIUISALIMS,
xpomaTtorpadusi, TMpOBENEHHWE OYMCTKA TMMOBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pe3yNbTaTOB MPOBEACHHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaccChl, CO3JaHUE
MoOJIeTIe MOJIEKYJ (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3iaeMEHT U IPOCTOE BEIIECTBO.
Haxosxnenue kucioposa B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcunel. Ilpumenenue xucnopoga. CrmocoObl TONydeHHUs KUCIOpoJda B Jaboparopuu U
npoMbIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupoje. O30H — alyIoTporiHas MOAM(PUKAIUS
KHCIIOPO/JIa.

TennoBoir >(pdeKkT XUMHUYECKOW peakluv, TEPMOXUMHYECKHE YypaBHEHHS, JK30- U
SHAOTEPMUYECKHE peaKIuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOS.

Bomopon — »smemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopoga B MPUPOJE,
buznyecknue 1 XuMHUYEeCKHe CBONCTBA, MPUMEHEHHE, CIIOCOOBI ofydeHus. KucioTsl u comnu.

MonsipHblii 00bEM ra30B. Pacu€Tsl 1o XUMHUYECKUM YPaBHEHUSIM.

®dusnueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HackimeHHble u
HEHACBIIICHHbIE PAacTBOpPbl. PacTBOpUMOCTh BeliecTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHHUs. Poyb pacTBOpPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arps3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKa
MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuit. Oxcuapl. Kimaccudukanust OKCHIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
OKcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [loiryueHue okCcuaos.



OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBaHuil. PuU3MYECKHE M XMMHUYECKHE CBOMCTBA OCHOBaHMH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kucHoT. Psan akruBHoctu metamuioB H. H. bekerosa. [lomyyenue kucior.

Comu. Homenkiarypa coneil. @u3ndeckre U XMMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COECITMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeiesIeHHue CoJepKaHusl KHCIopo/ia B BO3yXe, MOIydeHue, cooupaHue,
pacmo3HaBaHME W W3YYEHHE CBOMNCTB KHUCIOpOJa, HAOIIOJIEHHE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
oOpa3iiaMd OKCHIOB M ONUCAaHUE WX CBOWCTB, TONy4YeHHE, COOMpaHUE, pAClO3HABaHUE U
W3ydeHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meau (II)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPUANIOB), HAOIIOJEHIE 00PA3I[OB BEIIECTB KOJIMYECTBOM
1 Momb, uccaenoBaHUE OCOOECHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICKCTBHE BOJBl C MeETAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHUE OOPa3I[0OB HEOPTAaHMYECKUX BEIISCTB PA3TUYHBIX KIIACCOB,
HaOJII0/IeHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEI0Yel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTBHI, KHMCIOT C METAJUIAMHU,
peakuuii HEeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEIlIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMe «BaxkHeliue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjiementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALUKM XUMHUYECKUX dyieMeHToB. [loHsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepuonnueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtoB [J[. H.
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUoaHas ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux siemeHToB J[. M. MenneneeBa. Ilepuonsl u rpymnmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbBIX saep. W3oromsl. OnektpoHsl. CTpoeHHe
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproandeckoit CUCTEMBI
. M. MenneneeBa. XapakTepUCTHKa XMMHYECKOIO DJIEMEHTa II0 €ro IIOJO0KEHUIO B
Ilepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAs ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. VlOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KHUCIOT M IIEI0Yel, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHUsl, COeTUHEHUS).

Mesicnpeomemmuuie cea3u



Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YUCHUU XMMHUHM B 8 KJIACCE€ OCYIIECTBIISIETCS
yepe3 MHCMONb30BaHME KaK OOIIMX €CTeCTBEHHO--HAyYHBIX TMOHSITHM, TaKk U TOHSATH,
SIBJISTFOLLIUXCSL CHCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIH (akT, THIOTEe3a, TEeopHus, 3aKOH,
aHaM3,  CHUHTE3,  KIacCHU(pUKalUsi,  MEePUOJUYHOCTh,  HAONIONEHUE,  OKCIECPUMEHT,
MOJIeTUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, B3JEKTPUUECKUN 3apsiji, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHUYecKHX diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHH CBONCTB XMMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KalbLUg U HMX COEIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM AJIeMEHTOB B [leproanyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BelIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAINIMYECKOM PEIETKH U BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJacCaM HEOPraHMYECKUX COEIMHEHUH, reHeTHdyecKas
CBSI3b HEOPTraHUYECKHUX BEILIECTB.

Knaccudukanus XuMUUYeCKHX peakuui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBYy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUS XHMHYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). DK30- U
SHIOTEPMUYECKHE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie 0 CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
kartanu3e. [lonstue o xumuueckoM paBHOBecuH. DaKTOpPbI, BIMSIOMIME HAa CKOPOCTH
XUMUYECKON PEaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, 3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHUE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust PAEKTPOIUTUUECKON JUCCOLMAIIUU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHHu3M JAHMCCOIMAllMM BELIECTB C pPA3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiun moHHOro 0OMeHa. YCJIOBHS MPOTEKAHUS PEaKIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KHUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMud Ha HOHBL
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTM XHMMHYECKOM peakUuu OT BO3JIECUCTBHUS PpPa3IMUHBIX
(bakTOpoB, UCCIIETOBAaHUE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoliecca AUCCOLUALUN
KHCJIOT, MIejoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs pPEaKIMii MOHHOro oOMeHa (oOpa3oBaHUeE
ocajka, BbIFCNIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUi (FOpeHue, peakiu Ppa3jIokKEHUs, COCAMHEHUS),
pacrno3HaBaHMEe HEOPraHMYECKMX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX peakUWid Ha HOHBI,
peLIeHNE IKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHUSA

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTEpHBIE
crenieHn okucieHus. CTpoeHue U (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOHCTBA Ha IMpUMEpPE XJopa (B3aUMOJECHCTBHE C METAlJaMM, HEMETallaMH,
miesnoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOKMCTBA, TOJydYCHHUE,
npuMeHeHue. [leicTBre X1opa U XJIOpOBOJOPO/1a Ha OpPraHu3M 4elloBeKa. BaxxHenmue XJopuasl
U X HaXO0XJICHHE B IPUPO/IE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/Ia M Cepbl. AJUIOTPOIHbIE MOJU(HUKAIMKA KUCIOPOJA U Cepbl. XUMHUYECKHUE CBOICTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBoMcTBAa. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TPEACTaBUTENS Kilacca KHUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInH,
JeKallde B OCHOBE MPOMBIIUICHHOTO CIoco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoit kucioTbl. Coi cepHOM KUCIOTHI, KAUeCTBEHHAs peakius Ha cyiabdaT-noH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupole. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU Ccepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JlyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO6mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIE CTENEHH OKHCICHHs. A30T, paclupoCcTpaHeHHE B IMpupoae, (U3NYECKue Hu
XUMUYECKHE CBOMCTBA. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndeckrue 1 XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3NUYecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
duznueckne W XUMHYECKHE CBOMCTBa (0OmIMe Kak TWPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHWe HUTPATOB M COJIed aMMOHMS B KadeCTBE MHHEPaJbHBIX
ynoopenuii. XuMHYECKOe 3arps3HEHUE OKPYXKAIOMIEH cpeibl COSTUHEHUSMH a30Ta (KUCIOTHBIC
JOKJIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAUPUKAIII
doctopa, puznyeckne u xummuueckue cpoiicta. Okcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKne W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHUHEPAJIbHBIX Y100pCHHIA.

OO6mas xapaktepucTuka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHU. YTIepo], alFIOTPONHbIE MOU(UKAIIMK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue 1 XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoze.
Oxcunpl yraepona, ux (GU3NUYEecKue U XMMUYECKHE CBOMCTBA, JIEHICTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TPOOIeMBbl, CBsI3aHHBIC ¢ okcuaoM yriepoaa (IV),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, MapHUKOBBIN 3¢(dekr. YrompHas kucinora u eé
coiu, UX (U3MYEeCKHMe M XHUMHUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakiust Ha  KapOoHaT-moHbl. Mcmonb3oBaHume — kapOOHaToB B OBITY, MEIHIIMHE,
MPOMBIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe TOHATUS 00 OPraHMYECKHUX BEILIECTBAX KAaK O COCAMHEHMSX YIiepoa
(MeraH, JTaH, OSTWJIEH, alETWICH, STaHOJ, IJHUIEPUH, YKCycHas kuciuota). [Ipupoansie
UCTOYHUKH YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(pTh), MPOAYKTHI HX MepepabOTKH
(OeH3uH), UX POJb B OBITY M MPOMBIIUICHHOCTH. [oHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
XKHUpax, Oeslkax, yrieBoJax — M HMX pOJM B KU3HH YelOBeKa. MarepuaabHOE E€IHMHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemuwii, ero ¢usnueckne M XHMMHUYECKHE CBOMCTBA, MOJNYyYCHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpencrtaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHEBOM kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkele300eToH. I[Ipobmemsl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCEHEBHOMN KU3HH.

Xumuueckuii Ixcnepumenm:

H3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, IPOBEACHUE
KaYeCTBCHHBIX PEAKIUi Ha XJIOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkaromue (QU3NYecKue U XMMUYECKHE CBOMCTBA TAJIOTCHOB M MX COCIMHEHHH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C 0O0pas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE ¢ oOpasmamMu cepbl U €€ COCIWHCHHSIMH (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEpHANiOB), HAOMIOJeHNEe Tpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMHUUYECKUX CBOMCTB Pa30aBICHHOW CEpPHOU
KHUCIIOTHI, TIPOBEJICHUE KA4YeCTBEHHOUN peaknuu Ha cyib(paT-HOH W HaONIOJIeHHE MpH3HAKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DM3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M MX COCTUHCHUN
(BO3MO’KHO MCITONIb30BaHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (GOCHOPHBIX YAOOpEHHIA,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W H3YyYEHHWE CBOWCTB aMMHUaka, IPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocar-uOH U U3YYCHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUCOMATEPUATIOB), M3YUEHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aACOpOIMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, cOOUpaHue, pacro3HaBaHue
Y W3y4YeHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHWE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl M W3Yy4YEHUE TMPU3HAKOB MX TMPOTEKAHMS, O3HAKOMJIEHWE C NPOIyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad Mo TeMe «Baxueiimme
HEMETaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COeTUHEHUS

OOmass xapakTepUCTHUKAa XHUMHYECKHX OJJIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux snemMeHToB 1. . MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. MeTramnueckass CBs3b M METAIMYECKas KpUCTAJUIMYeCcKas
peuéTKka. DNEKTPOXUMUYECKUN psii HaANpsOKeHW MeTtauioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTaimioB. OOmue crocoObl MoMydeHus] MeTaioB. [IoHATHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3ur. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY W MIPOMBIILIICHHOCTH.

[llenounbie MeTauibl: TTookeHUe B [lepronanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJECHHE B npupoje. PU3NUECKUe U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayust). OKCUIBI M THAPOKCHIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosnokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MenneneeBa, CTpoeHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NUECKUE U XMMHUYECKHE CBOMCTBA MarHus W Kalblus. BaxkHeime coenruHeHus
KanbIusl (OKCHUI, TUAPOKCU, cosin). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTPaHECHHUS.

AnmoMuHuii: nonoxkenue B Ilepumogmueckoil cucrteme Xumuyeckux snemeHToB [l U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXIAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenne B Ilepmomunueckoir cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. PU3nvecKue 1 XMMUYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii Ixkcnepumenm:

O03HAaKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCH/IA KAJBIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIECcCa TOPEHHsS Kele3a B



Kucimopone  (BO3MOXKHO — HCIIOJNB30BAaHWE  BUIACOMATEPHUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, aAIIOMUHUS, LIUHKa, kene3a (II) u xenesa
(IIT), memgm (II), HaGmrOIeHNE W OMKCAHKE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpUS,
KaJiusl U KaiblKs (BO3MOXHO HCIIOJNb30BaHUE BUIEOMATEPUAJIOB), UCCIeA0BaHuE aM(OTEPHBIX
CBOWCTB THJIPOKCH/Ia aTFOMUHUS ¥ THIPOKCH/IA [IMHKA, PEUICHUE YKCIIEPUMEHTATBHBIX 33724 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyxKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3omacHoe MCnoJib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip NMpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpelbl (TpeeNibHas JOMyCTUMAasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).

Mesicnpeomemmuuie ceasu

Peanuzamus MeXnpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMUMHU B 9 Kjacce OCYIIEeCTBIISETCS
4yepe3 UCIHOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATUH, Tak U TOHSTHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIC MOHSTHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaIMW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HAKCIIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MATEPUAITHI.

O®u3nka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
pPaAMOAaKTUBHOCTh, MOJICKYJa, OJIIEKTPUYECKUI 3apsl, TMPOBOJHUKH, IOITYIPOBOJIHHUKH,
JTUDIIEKTPUKH, (POTO3TIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSIHHE BEIIeCcTBa, ras,
pacTBOp, PaCTBOPUMOCTh, KPUCTAIIMYECKAs pEMmIETKA, CIUIaBbl, (U3MYECKHE BEIUYHHEI,
€AMHUILIBI U3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorusi: ¢otocunres, npixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIE YHAOOpPEHHS,
MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.



IIVTIAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0OmIero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHOM J1eATEIHbHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH U  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMU TMOBEACHUS U
CHOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHSA U COLIMATTU3AIIMH 00yJarOIIHUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPHUEHTALMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YACTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUYEHUS XUMHYECKOW HayKH B KM3HU COBPEMEHHOro OOIEecTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqOBhIX JOCTHKEHHUSIX M OTKPBITHUSIX
MHUPOBON M OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
MUpa 1 o0IIeCcTBa;

2) rpaKIaHCKOI0 BOCIIUTAHUSA:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOU JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMIICHHUS K
B3aMMOINOHMMAHHUIO M B3aUMOIIOMOINM B MpOLecCe 3TON y4yeOHOH AesTebHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TOBEICHHWE U TIOCTYNKH CBOMX TOBAPHUIIECH C MO3WIMU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMUSI ITOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY IS
NOHMMAHUA  CYHIHOCTH HAy4yHOW KapTHHBI MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHUBBI, HAIMPABJICHHBIE HA IOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMble Il OOBSCHEHUS HaONI0JaeMbIX MPOIECCOB M SBJICHUM, I103HABATEIbHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHOMN JUTEPaTypOMl, NOCTYMHBIMU TEXHUYECKUMH CpEICTBAMU
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeCc K OOyYeHHI0O M MO3HAHMIO, JI0O03HATEIHHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M UCCIIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPAaBJIEHHOCTU U YPOBHS 00y4YeHUS B JajbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTU >KM3HH, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3/0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUH W HENpPUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJEHUS aJIKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBui 0€30IacHOCTH MpHU OOpaIleHHMH C XUMHUYECKUMH BEIECTBAMU B OBITY M pealbHOM
KU3HU;

5) TpynoBOro BoCHIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO MpodeccHii U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHLHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OpPEeIMETHBIX 3HAHUW 10 XUMHUH, OCO3HAaHHBIM BBHIOOp WHIUBUAYaIbHOW TPACKTOPUU



MPOJOHKCHHUST O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIEMHON MPOPECCHOHAIBHONW NESITCIbHOCTH U
pa3BUTHSI HEOOXOIMMBIX YMEHUN, TOTOBHOCTh aIalITUPOBATHCS B TPO(ECCHOHATILHOM Ccpelie;

6) IK0JI0rM4ecKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU IIEJIeCO00pa3HOe OTHOIICHUE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXHUYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCcHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3J0POBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPHU H3YUYEHUU XUMHUH, AJIs pelICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, U1 ITOBBILICHHS YPOBHS dKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJ0B XMMUH, FKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUA
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUnoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
peaMeTax | MO3BOJISIIOT Ha OCHOBE 3HAHUH U3 ATHX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHUBEpcajbHble yueOHbIE NeHCTBUA (TIO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYJIATHUBHBIE), KOTOphIE 00OecrnedynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe e CTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHHUSI MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHSIMH), UCTIOJIH30BATh TOHATUS JUISI OOBSICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUH JUIs KiacCU(UKALUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUN, YCTaHABIMBATH IPUUYNHHO-CIEACTBEHHBIE CBI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCyXAeHUs (MHIYKTUBHbBIC, 1eTyKTUBHBIEC,
110 aHAJIOTUH), JIeJaTh BIBOJIbI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUHU, NPeoOpa30oBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xuMudeckass (GopMylia W ypaBHEHHE XUMHUYECKOW peakluu — TMPU PEIIeHUH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUM BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYa€MbIX OOBEKTOB — XUMHYECKHX BEIIESCTB U
XUMHYECKHX PEaKIUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJnLCKHue AelCTBHUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KaY€CTBE MHCTPYMEHTA IMO3HAHUS, a
Takkeé B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYK/ICHUII;

pUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHU3AIMM U MPOBEICHHUIO YYEHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJ0M MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTar, GopMmynupoBaTh 0O0OOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PabGora ¢ undopmanmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TMYHBIX BUJIOB
1 (GOpM IPECTABICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UICTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa



XMMHUYECKOTO COZIEp)KaHUs, CIpPaBOYHbIE I[OcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OILICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3aMpPOCHl MPU MOUCKE U 0TOOpe MHpOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX ISl BBITOJHEHHS YU€OHBIX U TIO3HABATEIILHBIX 3a/1a4
OTIpeNIeNIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JacCTH HCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI, OBJIAJICHHE KYJIbTYPOH aKTHBHOTO WCIIOJIB30BaHUS Pa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY THpeAcCTaBICHUS
UHPOPMALIMK M WUTFOCTPHPOBATH pElIaeMble 3a/a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

yYMEHHE HCIONb30BaTh W aHAIM3UPOBATH B Ipollecce YU4eOHOH M HMCCIeN0oBaTEIhCKOU
NeSITeIbHOCTH UH(OPMAIIHMIO O BIMSIHUHU MPOMBIIUIEHHOCTH, CETILCKOTO X0341WCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBbIE YHHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUs 3aJlaBaTh BOMPOCHl (B XOJe Auaiora W (WJIH) JIUCKYCCHU) TIO CYIIECTBY
oOcyxnaeMoll TeMbl, (OPMYyIUPOBATH CBOM IMPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS TPEACTABIATH OJyYCHHbIE Pe3yIbTaThl T03HABATEIBHOMN ESTENIbHOCTH B YCTHBIX
U THChMEHHBIX TEKCTaxX; JIeNaTh TPE3CHTANNIO0 PE3YJIbTaTOB BBIMOJHEHUS XUMHYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO OmbITa, J1a0OpPaTOpHOM pPabOTHI MO HMCCIEIOBAaHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABAaTEIbHON U
UCCIICIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHUH BO3HUKAIONIMX IMPOOJIEM Ha OCHOBE y4Era
Oo0IIMX WHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHM, ONpeesieHHEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJIbHbIe yUeOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OMPEACTATh eI IeSTeIbHOCTH, MJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBHIOMPAThH
HanOonee HS(QeKkTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBINH aJrOpUTM ICHCTBUI IpH
BBIIOJIHEHUH 33JaHUN C y4€TOM IMOJyuyeHHs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUAX, OIICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTaTa 3asBJICHHON IIEJH,
YMEHHUE MCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpe/yiaraéMble B yCIOBUHU 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3YNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOM paboyell TpOorpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMucs HaydHbIE 3HAHUS, YMEHHS M CIOCOOBI JelcTBUM, crenuduueckue s
NPeIMETHOW 00JIacTH «XWUMUS», BHIBI NEATCIBHOCTH IO TOJIYYCHUIO HOBOTO 3HAHHS, €T0
UHTEpIpEeTaLNH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeMeTHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

® DPACKpBIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHATHH: aTOM, MOJIEKYJa, XHMHYCCKHMA

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMech (OJHOPOAHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHAas M MOJEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsT Macca, MaccoBas JOJII XUMHYECKOTO
3JIEMEHTAa B COCIMHEHHM, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XHMUYECKas PEaKIusl, KITaCCHPUKAIIHS
peaKIuii: peakiuy COSAMHEHUS, PEAKLIUU PA3JIOKEHU, PEaKIIUN 3aMeIeHUs, PeaKLIuu
00MeHa, 3K30- U YHJIOTEPMHUYECCKHE PEAKINH, TEIIOBOM 3P (EKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYECKas CBS3b,



MOJISIpPHAsE ¥ HENOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAsA CBs3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBas A0 BellecTBa (IPOLEHTHAs! KOHILIEHTpAalKsl) B pacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHSTHH M NPUMEHSTH 3TH
MOHATUS MTPU ONMCAHUM BEIIECTB U UX NPEBPALICHUN;

UCIIONIb30BAaTh XMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJICHHS (OpPMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIaccy COCOUHEHHH 1o ¢opMmynaM, BHA XUMHYECKOH CBSI3H
(xoBaJIeHTHas! M MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenneneeBa: 1eEMOHCTPUPOBATH
MOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nosoxkenuss B Ilepmonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHUs1, 3aK0OHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuoguueckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpynmna (A-rpynma)» u
«moboynas moarpynmna (b-rpymma)», maneie u  OONbIIME TEPUOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopbsle UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacrpezesieHle Ux Mo 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOIIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIACCOB, NOATBEpP)KJAas ONUCAaHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTAaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTA M0 (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATH OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATEIBbHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTHU3AINIO, KIAcCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEZICTBEHHBIX CBA3€H — Il U3YYEHUsI CBOWCTB BEIIECTB U XUMHUUYECKUX PEaAKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOAbl  TO3HaHUS  —  HaOmIOJaeHWe,  U3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHbIA U MBICIICHHBIN );

cleoBaTh IMpaBWJIaM TIOJb30BaHUS XHMMHUYECKOW TOCylAOHM U J1abopaTOpPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBWiIaM OOpalleHusi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB 1O TOTyYEHUIO
U coOupaHui0 Ta3000pa3HBIX BEIMIECTB (BOAOpOJA M KHCIOPOJA), MPUTOTOBIECHUIO
pPacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJNUTHh XMMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCTIOT C TIOMOIIBIO HHINKATOPOB (JIakMycC, peHoITaIenH, METHIIOPAHXK U JPyTHe).

K xoHmy oOyuenus B 9 KJiacce IpeIMETHBIC Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y 00OYJAIOLTHXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX TMOHATHI: XMMHUYECKHI 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IMPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHWCJIICHHA, XUMHWYCCKAAd PpCaKLUA, XUMHUYCCKAA
CBSI3b, TEIUIOBON (PEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,



HEBJICKTPOJIUTHI, JJIEKTPOJIUTHYECKAs JUCCOLMAIMS, pPEaKUUd HOHHOr0 OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIlIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE ~ pPEAKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEID,
OKHCJICHHE ¥ BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHAsi, HOHHAs, METAUTMYECKas), KPUCTAIMYECKas peméTka, KOoppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHo J0omycTuMas
koHuentpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPALCHUH;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJISi COCTaBJCHHS (QOpMYJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUK;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, NPUHAMJIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COENMHEHUN Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3apsj] HOHAa MO0 XHUMHYECKOM
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaxX HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON PEeIETKA KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMmbich Ilepuoguueckoro 3akoHa J[. M. MenaeneeBa u 1€eMOHCTPUPOBATH
€ro NMOHMMaHME: ONHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3nuyaTh MNOHATUS «TJIaBHas noarpynna (A-
rpymmna)» u «mobounas mnoxarpynma (b-rpymma)», Mameie W OOJBIINE TIEPUOJIBI,
COOTHOCHTH 0003HAUEHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKONW Tabiume, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsj sizpa, o01ee YUCiIo IEKTPOHOB U paclipeieieHue UX 10 IEKTPOHHBIM CII0SM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U HX
COCIMHEHUH B MpeEJeax MajbIX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKIE BEIEeCTBA, XMMHUECKUE
peakiuu (MO YHCIYy M COCTaBY YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCICHHS XUMUUECKUX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M CcHenH(HUUECKHe XUMHYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPK/IAsl ONMKMCAHUE MPUMEPAMHU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON TUCCOUMALMU KUCIIOT, IEI0YEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUil MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN MOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PeaKluii;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUS XUMHUECKUX MPEBPAIICHU B Pa3INYHBIX YCIOBUAX;

BBIUNCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOT0 3JIeMEHTa 1o (popMyiie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPABHEHUIO XUMHUECKOH peaklny;

coONrofaTh mMpaBuja TMOJH30BAHUS XHMHUYECKOM TOCYyIO U J1abopaTOpHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBWjia OOpAIICHUS C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKUHUSMHU MO BBIMOJHEHHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ cOOMpaHMIO Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);

MPOBOAMUTH PEAKIMH, MOATBEPKIAIOIINE Ka4YeCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMua-, UoAuia-, kKapOoHaT-, (ocdar-,



CWIHKAT-, Ccynb(dar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HU3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIECTB;
MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENBHOCTA — AHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNEe, CHUCTEMATH3aIlMI0, BBISBJICHUE TNPUYUHHO-CIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHUS CBOMCTB BELIECTB M XMUMHYECKUX PEAKLMM, €CTECTBEHHO-
Hay4YHbIE METOABl TIO3HAHWS — HAONIOJIEHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
HKCIEPUMEHT (peasIbHbI M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC
K

Ne HaumeHoBaHue pa3iesioB U OAMIECTBO qa;zm n daekTpoHHbIe (UU(pPOBHIE)

n/n TeM MPOrpaMMbl Bcero p;ﬁHOTTI::m’HHe p:f) 62:)1;1:;[‘[6(31(“6 o0pa3oBaTe/ibHbIE PecypChl

Paznes 1. [leppoHavyaabHble XUMHYECKHE NOHATHS

XuMHS — BaKHast 00J1acTh

1.1 €CTECTBO3HAHUS U 5 ) but6mmoreka [IOK

' NPaKTUYECKOH 1eATeTbHOCTH https://m.edsoo.ru/7f41837¢

YyeloBeKa

12 BemecTtBa 1 xuMuyeckue 15 1 bu6mmoreka [IOK

' peaxiuu https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 20

Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
71 Boznyx. Kucnopoa. Ilonsitue 6 1 Bu6muotexa [JOK

’ 00 oxcugax https://m.edsoo.ru/7f41837¢
25 Bonopoa.Ilonstue o kucnorax ] 1 Bu6muotexa [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

) OCHOBaHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCcChI 1 1 1 bubmuoreka [{OK

’ HEOPTaHWYECKUX COCTMHCHHI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuognyeckas cucrema xumnueckux 3jeMeHToB /I. U. MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKHCJINTENTbHO-BOCCTAHOBUTEIbHbIE PeAKIIHT

3.1

[lepronnueckuii 3aK0H U
[lepuoauueckas cucrema
XUMHUYECKHX 3JieMeHTOB [[. 1.
Mengene-eBa. CtpoeHue

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢



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

aroMa

XUMHYECKas CBA3E.

bu6mmoreka [IOK

3.2 Boolipécrgﬁziilii;mle peaki 8 https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK
Hroro no paseny 15 https://m.edsg).ru/7f418370
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KoanuectBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne n/m NporpaMMEl Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATETLHBIE
padoTsI padoThI pecypesl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIUuU
11 [ToBTOpEHME 1 yriTyOJIeHHE 3HAHUT 5 1 bubmuorexa [JOK
) OCHOBHBIX pa3/esioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peakiui https://m.edsoo.ru/7f41a636
13 DINIEKTPOIUTHYECKAS AUCCOIALIMSL. ] 1 1 bu6mmoreka [IOK
' XUMHUECKUE PEaKIH B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nen 2. HemeTa/uibl M UX COeIMHEHUS
71 OO01mas xapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
) anemeHToB VIIA-rpymmel. ["amorens: https://m.edsoo.ru/7t41a636
o | g e ; BuGorera 10K
’ PYHIBL L-€p https://m.edsoo.ru/7t41a636
COCTMHEHUS
OO01mast xapakTepuCTHKa XUMUIECKIX
Bbu6nuoreka [JOK
2.3 anemMeHToB VA-rpynnsl. A3zot, hochop u ux 7 1 https://m.edsoo.ru/741a636
COCTMHEHUS
2o | S apmepmeres e 8 1 , Do 0K
’ . PYIIBL. PO https://m.edsoo.ru/7f41a636
KPEMHUH 1 UX COCAMHCHUS
Uroro no pazgeny 25
Pa3nen 3. MeTasuibl M HX COeIMHEHUS
3.1 OO01Ie CBOMCTBA METAILIOB 4 Bubmiorexa LJOK

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



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

bu6mmoreka [IOK

3.2 Bakueiinme MeTaisl 1 X COEIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pa3nes 4. Xumus u okpy:kapmasi cpeaa

41 B x < 3 bubmuorexa [JOK
. €IeCTBA U MaTEpHAaJIbl B KU3HU YEIOBEKa https://m.edsoo.ru/7f412636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmiorexa LIOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmnuecTBo yacos Hara Hdara DJIEKTPOHHBIC HH(POBbIE
n/ Tema ypoka Bcer Kourpoabusl  Ilpakrnyecku TPOBEAEHH  NMPOBEICHU oOpa3oBaTe/ibHbIE
n o e paGoThI e paGoThI f 10 IIaHY s M0 GAaKTy  pecypcbl
[Ipenmer xumuu. Ponp
1 XAMHUHU B KHU3HU 1 bu6mmorexa [IOK
genoBeka. Tena u https://m.edsoo.ru/ff0d210c
BEIIECTBA
) ITousatue o MeTomax 1 bu6mmoreka [IOK
ITO3HAHMS B XHMHH https://m.edsoo.ru/ff0d227¢
[TpakTuyeckas pabora Ne
1 «IIpaBuna paboTsI B
3 nabopaTopuu U MPUEMBI 1 1 bubmmoreka [IOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM
000opyI0OBaHUEM)
y | mmesemeemx | BuGorera 10K
) . https://m.edsoo.ru/ff0d26ca
pa3JenieHus cMecei
[TpakTuueckas paborta No
5 2 «Pa3pnenenne cMmecei 1 1 bu6mmorexa [IOK
(Ha mpUMepe OYMCTKH https://m.edsoo.ru/ff0d28c8
TTOBAPEHHOM COJIN )»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
;| e | Bumorera 0K
https://m.edsoo.ru/ff0d2be8
XUMHYECKHX JJIEMEHTOB
] IIpocTeie U Ci10XKHbBIE 1 bubmmoreka [IOK

BEIECTBA

https://m.edsoo.ru/ff0d2a6¢



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

ATOMHO-MOJIEKYJISIPHOE

bu6mmoreka [IOK

XUMHYECKUX PEaKIUi

9 https://m.edsoo.ru/ff0d2d5
y4eHue 0
3aKOH ITOCTOSHCTBA
10 ;;;izle:zi[e(;z)ﬁyna bubmorexa [IOK
’ https://m.edsoo.ru/ff0d2eae
BanenTHOCTh aTOMOB
XAMUYECKHX DJIEMECHTOB
11 | acon, Oremrensnn Bunorexa LIOK
) https://m.edsoo.ru/ff0d323¢c
MOJICKYJISIpHAs Macca
12 XMH?\;:;zg?zoﬂr(z)njneMeHTa B buGnnorexa LIOK
https://m.edsoo.ru/ff0d350c
COEIMHEHUN
KonuuectBo BeriecTBa bubmorexa LIOK
13 ’ https://m.edsoo.ru/ff0d523
Monb. Monsipaas macca 0
14 )?I/IH;;:ZEII((E: :BneHHﬂ buGnnorexa LIOK
) https://m.edsoo.ru/ff0d37fa
XuMHUECKast peaKkLust
15 E[I))(I)JTS;;I;HHE )}(II?IJ;/I(;/I%IHG;:)KI/IX bubmorexa [IOK
o https://m.edsoo.ru/ff0d3al6
peaxkuui
3aKOH COXpaHEHUs bubmmoreka [JOK
16 MAaccChI BEIECTB. https://m.edsoo.ru/ff0d3bg
XHUMHUYECKUE YPAaBHEHUS 8
Breraucnenus
KOJIMYEeCTBa, MacChl bu6mmoreka [IOK
17 BEIIIECTBA I10 https://m.edsoo.ru/ff0d570
YpPaBHEHUAM 8
XUMHYECKUX PEaKIui
18 Knaccudukanus bubmmoreka [IOK

https://m.edsoo.ru/ff0d3{34



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

(coenuueHus,
pa3noKeHUsl, 3aMEIICHHUS,
oOMeHa)

M. B. JJomoHOCOB —

19 Y4EHBIM-IHIUKIIONEIUCT. bubmmoreka [IOK
O06001IeHne 1 https://m.edsoo.ru/ff0d40c4
cHCTeMaTHu3alus 3HaHu!

Konrponsnas padora Nel bubmmoreka [IOK

20 o teMe «BemecrBa u https://m.edsoo.ru/ff0d429
XUMHYECKHE PEAKLIUNY 0
Bo3nyx — cmecsh ra3os.

11 CocraB Bo3ayxa. bu6mmorexa [IOK
Kucnopox — snemeHt u https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnveckue u
XHUMHUYECKHE CBOMCTBA Bbu6nmuoreka [JOK

22 KHCJIopoJia (peakiuu https://m.edsoo.ru/ff0d461
OKHUCJICHUS1, TOPEHUE). 4
[TousiTHe 00 OKCHIax
CriocoObI mosryueHust

| Smome B LOK

https://m.edsoo.ru/ff0d497a
MIPOMBIIIIICHHOCTH.
IIpuMeHeHne Kucnopoaa
TennoBoii 3¢ ekt
XMMHYECKOHN peaKkiuu,
IIOHSATHE O Bbu6nmuoreka [JOK

24 TEPMOXHUMHUIECKOM https://m.edsoo.ru/ff0d479
YpPaBHEHUH, IK30- U 0
SHJO0TEPMHUUYECKHUX
peaKnusx

75 TormnuBo (He(pTh, yrois u bubmmoreka [IOK

MeTaH). 3arpsi3HeHHE

https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

BO3JIyXa, CIIOCOOBI €ro
MIPEIOTBPALICHUS

[TpakTuyeckas pabora Ne
3 no teme «llonyuenne n

bu6mmoreka [IOK

26 coOupaHHe KUCIOPO/a, https://m.edsoo.ru/ff0d4ae2
W3y4YEHHUE €r0 CBOMCTBY
Bomopon — anemeHT u bu6mmoreka [IOK

27 IIPOCTOE BEIECTBO. https://m.edsoo.ru/ff0d4dd
Haxoxnenue B mpupose 0
Dusmeckue n . bubmuorexa [JOK

g | XMMITHCCKHC CBOMCTBA https://m_edsoo.ru/ff0d4dd
Bojiopoaa. [Ilpumenenne 0
BOJIOpOJA -
[lonsTHe o kUCHOTAX U bubmorexa LIOK

29 https://m.edsoo.ru/ff0d50d
COJIAX 5
CriocoOsI ToTydeHust bubmaorexa LIOK

30 https://m.edsoo.ru/ff0d4dd
BOJIOPOJIa B TaOOpaTopuu 0
[TpakTrueckas pabota Ne

31 4 no teme «llomyuenue u bubmmoreka [IOK
coOupaHue BOJ0po/a, https://m.edsoo.ru/ff0d4{42
H3YyYEHHUE ETO CBOMCTB»

3 MossipHbIi 00BEM T'a30B. bubmmoreka [IOK
3akoH ABorajapo https://m.edsoo.ru/ff0d542¢
Brruucnenust o0béma,

jy | e Bumorera LOK

https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA
U 00bEMY
Broraucnenns 006EM0B bu6mmoreka [IOK

34 ra3oB [0 YPaBHEHUIO https://m.edsoo.ru/ff0d570

PCaKy Ha OCHOBEC

8



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

3aKOHA 00BEMHBIX
OTHOIIIEHNH ra30B

duznueckue n

35 XMMHYECKHE CBOMCTBA bubmorexa [IOK
https://m.edsoo.ru/ff0d587a
BOJIbI
36 gggzigcolgomlmﬂ' bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2
WHKATOpax
Boga xak pactBopuTens.
Haceimennsie u Bubmuotexa LIOK
37 HCHACBITICHHLIC https://m.edsoo.ru/ff0d5b4
pactBopbl. MaccoBas 0
JI0JISI BEILIECTBA B -
pacTBope
[TpakTrueckas padota Ne
5 1o Teme
33 ;?CI; zl;;TO(;BJCIeHHe bubmuorexa [JOK
.. . https://m.edsoo.ru/ff0d5Seba
onpeneaéHHON MacCOBOM
JI0JIEN paCTBOPEHHOTO
BEILIECTBAY
KonrtponsHast pabora Ne2 bubmmoreka [IOK
39 o Teme «Kucmopo. https://m.edsoo.ru/ff0d634
Bonopoa. Boga» 2
0 omconbmonm, BuGmorerca LIOK
’ https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
ITonyuyenue u
41 XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
KHCJIOTHBIX, OCHOBHBIX U https://m.edsoo.ru/ff0d664¢
aM(pOTEPHBIX OKCUJIOB
42 OcCHOBaHUS: COCTaB, bu6mmoreka [IOK

KJ1acCuUKAIIHS,

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

HOMEHKJIaTypa

[Tonyuenue u

bu6mmoreka [IOK

4 N
3 XHMH%CK? ¢ conctsa https://m.edsoo.ru/ff0d67ca
OCHOBaHUI1
| e e B LOK
A, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
45 xnljlig::f::;encmﬁcma Bubmorexa LIOK
https://m.edsoo.ru/ff0dfee2
KHACIOT
Comnu (cpemanue):
HOMEHKJIATypa, CIIOCOObI bubmorexa LHOK
46 i https://m.edsoo.ru/00ad947
TOJTYYCHUS, XHMAYCCKUE 4
CBOIICTBa -
[TpakTrueckas padota Ne
6. Pemenue
AKCIEPUMEHTATbHBIX bubmuorexa [JOK
47 3a/1a4 110 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI C
HEOPTaHUYECKUX
COCTUHEHUN)
EZ;eTHEiZEZZ;Eﬂ% bu6mmoreka [IOK
48 Y https://m.edsoo.ru/00ad9as
HEOPTaHHYECKUX 0
COCTMHECHUN =
Bbu6nmuoreka [JOK
49 Obo6menue 1 . https://m.edsoo.ru/00ad9cb
CHCTEMAaTH3aIis 3HaHUH 5
Koo s B LOK
50 https://m.edsoo.ru/00ad9el
KJIACChI HEOPTAHUYECKUX .
coenuHeHuin" =
51 [TepBbie MONBITKN bubmmoreka [JOK



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

KJIacCU(PUKAITIHI
XUMHUYCCKUX DJICMCHTOB.
[TousiTue o rpynmnax
CXOJIHBIX 3JICMCHTOB

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

[Tepuonnueckuii 3aKOH U
[Tepuonuueckas cucrema

Bbu6nuoreka [JOK

52 https://m.edsoo.ru/00ada52
XUMHYECKUX 3JICMEHTOB
. . MenneneeBa £
TTepHobL, rpyms! bu6mmoreka [IOK
53 ’ ’ https://m.edsoo.ru/00ada52
MTOATPYTIIIBI .
CtpoeHue aTOMOB. bubmuorexa [JOK
54 CocTaB aTOMHBIX si7IEp. https://m.edsoo.ru/00ada34
H3zoTtomnst 2
CtpoeHue 3IeKTPOHHBIX
000110Y€K aTOMOB Bubmorexa [IOK
55 JICMCHTOR . https://m.edsoo.ru/00ada6b
[Tepuonnueckon o
cuctemsl /1. H. =
Menpeneena
XapaKkTepucTuKa
XHUMHYECKOI0 dJIEMEHTa Bbu6nmuoreka [JOK
56 I10 €ro MOJIOYKEHHIO B https://m.edsoo.ru/00ada82
[Mepuoauueckoii cucreme 4
. . MenneneeBa
3HadeHune
[Tepuoanueckoro 3akoHa BuGmuorexa LJOK
57 JUIA PASBITHA HAyKH 1 https://m.edsoo.ru/00ada96
npaktuku. J[. K.
MenpeneeB — y4EHBIN, S
MeJaror U TpakIaHuH
58 DNEeKTPOOTPULIATETEHOCT bubmmoreka [JOK

b aTOMOB XUMHNYCCKHUX

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8

9JICMCHTOB

8

HMonnas xumnyeckas

bu6mmorexa [IOK

59 https://m.edsoo.ru/00adac3
CBSI3b 4
KoBanenTHast nomnsipHas bubmorexa LHOK

60 https://m.edsoo.ru/00adaab
XUMHYECKasI CBA3b 2
KoBanenTHas bu6mmoreka [IOK

61 HETOJISIpHAs XUMHYECKast https://m.edsoo.ru/00adaab
CBS3b 9

bu6mmoreka [IOK
62 CreneHb OKUCICHUS https://m.edsoo.ru/00adae2
8

OKucCIUTENbHO- bubmuorexa [JOK

63 BOCCTAHOBHUTEJILHBIE https://m.edsoo.ru/00adb07
peakuuu 6
OKUCIHTEIH I bubmuorexa [JOK

64 https://m.edsoo.ru/00adb07
BOCCTaHOBUTEIN 5
KonrtponsHast padora Ne4 Bubnorexa [IOK

65 o reme «Lrpoekue https://m.edsoo.ru/00adb48
aroMa. XUMHYECKas 6
CBSI3b» =
PesepBHBIit ypoK. bubmuorexa [JOK

66 O06o061ieHue U https://m.edsoo.ru/00adb33
cucTeMaTH3allus 3HaHUH C
PesepBHBIit ypoK. bubmuorexa [JOK

67 O6o061ieHue U https://m.edsoo.ru/00ad9cb
cUucTeMaTH3allus 3HaHUI 2
Pe3epBHEBIil YPOK.

63 0 60gI_HCHI/IeyE Bbu6nmuoreka [JOK

cucCTeMaTH3anus 3HaHUU

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME
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YYEBHO-METOAUYECKOE OBECIHEYEHUE OBPA3OBATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYUEHUKA

* Xumus, 8 knacc/ 'abpuensa O.C., Octpoymos U.I"., Cnaakos C.A., AKITHOHEpHOE OOIIECTBO
«M3marenscTBO «lIpocBemenune»

» Xumus, 9 knacc/ 'abpuensa O.C., OctpoymoB WU.I'., CnaakoB C.A., AKIIMOHEpHOE
obmmecTBo «M3narenscTBO «IIpocBerieHne»

[Tepuonnueckas cuctema XumMuieckux 3meMenToB J1. 1. Menneneena, Tabimia
pPacTBOPUMOCTH, DIEKTPOXUMUUYECKUM psAJT HATPSHKEHUST METAJNIOB

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

1. Xumus. 8 ki.: KonTponbsHbIe 1 mpoBepouHble padoThl kK yueonuky O. C. 'abpuernsna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: JIpoda, 2007.
2.Xumus. 9 xi1.: KouTponbHblie u mpoBepouHbie paboTs! kK yueOHuky O. C. ['abpuensna
«Xumus. 9» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: JIpoda, 2010.
3.I'abpuensn O. C., Bockoboitnukosa H. I1., flmrykoBa A. B. HactonpHas KHUTa yauTesns.
Xumus. 8 ki1.: Meroauueckoe rocobue. - M.: JIpoda, 2011.

4. I'abpuensn O. C., OctpoymoB U. I'. HacronpHast kHura yaurtens. Xumus. 9 Ki.:
Metoanueckoe rocodbue. - M.: JIpoda, 2007.

5.I'abpuensn O. C., SmykoBa A. B. Pabouas terpazs. 8 ki1. K yuebnuxy O. C. 'abpuensna
«Xumus. 8.» - M.: [lpoda, 2008.

6.I'abpuensn O. C., SfmykoBa A. B. Pabouas terpazns. 9 k. K yuebnuxy O. C. 'abpuensna
«Xumus. 9». — M.: Jlpoda, 2008.

7.I'abpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. ['abpuensna «Xumus». 8
kiacc / O. C. I'abpuensa. — M. : Jlpoda, 2018. — 109.https://drofa-
ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/

8.I'abpuensu, O. C. Metonuueckoe mocodue k yueonuky O. C. ['abpuensaa «Xumusi». 9
knacc / O. C. I'abpuensia. — M. : JIpoda, 2018. — 108.https://drofa-
ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-gabrielyan/

9.I'abpuensn, O. C. Meronuueckoe nocooue Xumus §-9 kiacc
https://drofa-ventana.ru/material/himiya-8-9-klassy-metodicheskoe-posobie1461/
10.I'abpuensiH, O. C. Xumus 8-11 kimacc. Meroandyeckne peKOMEHIAIMH U pabodast
nporpamma
https://drofa-ventana.ru/material/himiya-8-11-klassy-metodicheskie-rekomendacii-i-
rabochaya-programma/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

http://school-collection.edu.ru/catalog/
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