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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa 1no XuMmMuM Ja€T NpeACTaBICHHE O IesaX, oOmed crpareruu oOy4deHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPorpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbBIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEP)KAHUsS, PEKOMEHIYEeMYI0 IOCIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM NMporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOIO COJIEpIKaHuU.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
NPEJCTaBICHUs O B3aMMOIPEBPAILCHUAX SHEPTUU U 00 BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pemieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaKk U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHHS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3IJI511a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMHUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarorndecku aJanTHUPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00yYaromyMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHI XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUH OPTraHUYECKOW XUMUH.

CrpykTypa colepkaHHsl IPOrpaMMbl 110 XUMHHM CHOPMHPOBAHA HAa OCHOBE CHUCTEMHOIO
noaxona k e€ msydeHuro. ColepiaHMe CKIAAbIBAETCS U3 CHCTEMBbl NMOHATUH O XMMUYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYPHO OPTraHU30BaHbl IO TMPUHIMITY IOCJIEIOBATEIbHOTO PA3BUTHs 3HAHWKW HAa OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YY€HHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IpeJCTaBICHUN 00 AIIEKTPOTUTUUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

TeopeTnueckne 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCIEIOBATENBHO OT OJHOTO YPOBHS K JpYromy,
BBIMOJHSAS (YHKIUH OOBSICHEHHUS W IPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
MIPAKTUYECKOr0 MPUMEHEHHUS U MOJTYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mNpOrpamMMbl IO XHMHHU CIOCOOCTBYET (OPMHUPOBAHUIO TPEICTABICHUS O
XUMHYECKON COCTAaBJAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuu
OPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3a/lada y4eOHOro MpelMeTa COCTOUT B (POPMUPOBAHUU
CUCTEMbl XUMHUYECKHX 3HAHHM — Ba)KHEHIIHUX (DAKTOB, MOHSATHI, 3aKOHOB M TEOPETHUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
NPUOOIIEHNHN K HAyYHBIM METO/IaM MO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKHUX PEaKLUid, B
(GopMHpOBaHMM W pPa3BUTHM T[I03HABATEIbHBIX YMEHMH M MX NPUMEHEHHH B Y4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHUH XUMUHU Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHMs Ba)XXHOE 3HAUYEHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITENIBHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLTUM MOTHBALIMIO M Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecreueHrne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOMIMMUCS OIBITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, MUCHOJNb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs TyMaHUCTHYECKUX OTHOILICHUH, TOHUMaHHS [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUS CBOETO 3J0POBBS M OKPYXAIOMIEH MPUPOIHOMN
Cpenpbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/IbHbIE XMMHYECKHE TOHATHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe cocrosHue BemiecTB. llonsrue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BemecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BaneHTHOCTP AaTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBsi3b KOJIMYECTBA, MacChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMyraM XMMHUYECKHX COCTUHCHHM.

dusnueckue M XUMHUUYECKHE SIBJICHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKh. 3aKOH
COXpaHEHMsI MacChl BEIIEeCTB. XumMudeckue ypaBHeHus. Knaccuduxanus XUMUYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHU, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYJ0M, MpaBWiIaMu paboOThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abopaTopHBIM OO0OpYIOBAaHUEM, M3y4YEHHE U ONHcaHuEe (DU3HUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATIEHHE W KOHJICHCAIIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
IIPOKAJIMBaHUE MEHOM MPOBOJIOKH, B3aMMOJECICTBHE Mela ¢ KUCIOTOM) SIBIIEHUH, HaOII01eH e
W ONHCaHWe TMPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuui (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasznoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crocoOoB
pa3zieneHus CMecei: C TOMOIIbI0 MarHuTta, (UIbTpOBaHWE, BHIAPUBAHUE, AUCTHILISALINS,
xpomaTtorpadus, TpOBEIEHHWE OUUCTKH MOBAapPEHHON COJM, HaONIOJIEHHE U ONHMCAHHE
pe3ynbTaTOB MPOBEAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHHUs MAacCChl, CO3JaHuE
MojieIe MOeKy (IIapOCTePIKHEBBIX ).

Ba:xHeiiniue npeacraBuTe/ M HEOPraHMYECKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopona — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakluyd TOPEHHUS).
Oxkcunel. Ilpumenenue xucnopoga. CrocoObl TMONYYEHHS KHCIOpOJa B JlabopaTopuul U
poMbIUIeHHOCTH. KpyroBopoT kuciopona B mnpupoje. O30H — alIoTporHas MOAM(pHUKAIUS
KHCIIOpO/ia.

TemoBoit A(PekT XUMHUYECKOW peakIHH, TEePMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHAOTEPMUYECKHE peakiuu. TOIMIMBO: yrojilb M METaH. 3arps3HEHUE BO3AyXa, YCUJIIEHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxoxkaeHwe Bojgopona B MPHUPOJE,
buznyecKre 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MomnsipHblii 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoMcTBa BOABL. Boja kak pactBoputenb. PactBopbl. HackimeHHeie u
HEHACBIIICHHbIE PAcTBOpbI. PacTBOopMMOCTh BemecTB B BoAe. MaccoBas 1oyl BellecTBa B
pacTtBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHue NpUpPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUECKHe U XUMUYECKHUE CBOKMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa xucinot. @usndyeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHCIIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U MpEKpallleHus ropeHus (mmoxkapa), 03HaAKOMJICHUE C
oOpa3liaMi OKCHIOB M OINHUCAHWE HMX CBOHCTB, TOJy4YCHHE, COOMpaHUE, pacro3HaBaHUE U
U3ydeHHe CBOWCTB BOaOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPACTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIEAOBaHUE OOPA3I[0OB HEOPTaHMUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuHuii HEUTpalIu3alu, MOJYyYEHUEe HEpPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHue aToM0OB. XMMHYECKAasl CBAA3b. OKUCINTEIHLHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTHI, KOTOpble 00pa3yoT aM(OTepHbIE OKCUIBI U THUIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckass cucrema xumuueckux a3nemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. Jl. 1. Mennenees — y4€Hbll U IpayKJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucieHusi.  OKHCIUTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakLuil (TrOpeHue, peakliuu pas3jioKeHNs, COETUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAyYHBIX IOHATUH, TaKk U IOHSATHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX PEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (pakT, TUIOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, Ouocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpadbl, TOPHBIE TMOPOJbI, IOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aromMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBSA3M. THIBI KPUCTAUIMYECKMX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPHUCTAUIMYECKOW PEHMETKHM M BHJA XUMHYECKON
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTajuu3aropa). JK30- U
SHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomatne o XxumuueckoM paBHOBecHH. DakKTOpbI, BIMSIOIIME HAa CKOPOCTHb
XUMHUYECKON pEeaKIMU U NIOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIbHON peakuuu. COocCTaBlI€HHE YPABHEHMHM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaxkiuil ¢ UCIIOJIb30BAHUEM METO/1a JIEKTPOHHOI'0 OajaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHsl,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBUS MPOTEKaHMs pEaKii HMOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEJOBAHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, MpoLEecca AUCCOLUALIII
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), ONBITOB, WLIIOCTPUPYIOMIUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakluu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas —KUCIOTa, XHMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xiaopuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHble CTeneHu OKucieHus. CTpoeHue U (PU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COEIMHEHUH B MpUpoae. XHUMHUYECKOE 3arps3HEHUE OKPYKAIOLIEH Ccpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETICHH OKHUCICHHS. A30T, paclpoCTpaHeHHWE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklvsi Ha MOHBI aMMOHHS. A30THasi KUCIIOTa, €€ IMOJTy4YeHUE,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHuii. XuMHUYECKOe 3arpsi3HCHUE OKPYXKAIOMIEH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcnonb3zoBaHue QochaToB B KadecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupose.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TJI00ANILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN dPQeKT. YTOoNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TlepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEILIECTBaX KAaK O COEIUHEHMSX yriepoja
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX pOJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcujae kpemuus (V) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHelinue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakarolue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA T'aJOr€HOB U MX COECJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yUYe€HHE XUMHUECKUX CBOMCTB pa30aBIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHANIOB), M3YYEHHE MOJENIEH KPUCTAUNIMYECKUX PEIIETOK aiamasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
AKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM MPOTUBOras3a, NoJdy4eHue, COOMpaHue, pacro3HaBaHUe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJJIbl U UX COCIUHEHUSY.



MeTajliibl M X COCAUHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKAs KPHUCTAIIMYECKas
peméTka. ODIEKTPOXUMHUYECKUN psJ HanpsLDKeHUH MeTawioB. PU3MUECKMEe U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCHU]IBI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblus. BaxkHedume coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJIeHUE B mpupozae. Ousnyeckne U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, cpoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOJOW (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KalbllUs, aIFOMUHUS, [IMHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THUIPOKCHU/IA LIMHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis Mpu XUMUYECKHX OXOrax H
OTPAaBJICHHSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOMICH cpeapl (MpeaenbHas JOMyCTHMas KOHIIEHTPAIHs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIUIABBI METAJIIIOB, IIOJUMEPHBIC MaTEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanus MeXIpeAMETHBIX CBSI3€d MPU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOIIUXCSI CACTEMHBIMHU JIJIs1 OT/IEIIbHBIX IPEMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.



OO1IMe ecTeCTBCHHO-HAYYHbIC TOHSITHS: HAyYHbIH (aKT, TUIOTEe3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEHTPOH, HWOH, HYKJHJI, H30TOIIB,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3NYCCKUE BCIUYUHBI,
CIMHHIIBI U3MEPEHHUS, KOCMUYIECKOE IPOCTPAHCTBO, TUIAHEThI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJEC3HBIC
HCKOIaeMbIe, TOITMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOECHUS IPOrpaMMbl OCHOBHOrO 0Omiero o0Opa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUU B €IUHCTBE YU€OHON M BOCIIUTATEIBLHON JESITEIHHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMAaMM HOBEJCHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHUS M COLIMATIM3ALMN O0YUarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMUS:

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HHM COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepefoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOH M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HaHUAX 00 YCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIe/IOBATENbCKOM, TBOPUECKOW W JPYIHX BHJIAX JEATEIFHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JIEATENBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUH XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW JesTeTbHOCTH, FOTOBHOCTU
OLICHUBATh CBOE IOBENEHHE W TIOCTYNKHA CBOWX TOBApPHUINEH C IMO3UIMH HPAaBCTBEHHBIX M
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIIE COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAyKM M COCTABISAIOLIME OCHOBY IS
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AaUMOCBS3AX YEJIOBEKAa C MPUPOIHOMN Cpemoi, o poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHbIE MOTHBBI, HalpaBJIEHHbIE Ha IOJyYeHHE HOBBIX 3HAHUM MO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJaeMbIX IPOIECCOB W SIBJICHWH, IO3HABaTEILHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIIEHOW paboThI
C y4yeOHBIMU TEKCTaMHM, CIIPABOYHOM JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBbSI:

OCO3HaHME IIEHHOCTU JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/0pPOBBIO,
YCTAHOBKM Ha 3J0pPOBBbIM 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HENpUSATHE BPEAHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojsl, HAapKOTHKOB, KypeHHs), HEOOXOAMMOCTH COOIIOICHHUS



mpaBujl 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMH BEIIECTBAMU B OBITY M pealbHOU
KU3HU;

5) TPy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K MPAKTUUECKOMY M3YyUEHUIO MpoQeccuii U Tpyaa pa3IudHOro poJia, yBaKeHHE K
TpyAy U pe3yjibTaTaM TPYIOBOM MAESITETbHOCTH, B TOM 4YHCIE€ HAa OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycnemHoi mpodeccuoHanbHON AESITENTbHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUH, TOTOBHOCTb aJallTUPOBATHCS B MPOGECCHOHATBHON CPEIE;

6) 3K0JIOrM4ecKOro BOCIIUTAHMA:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IIEHHOCTH 3JI0pPOBOr0O M 0e30MmacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TCHXHUYECKOMY 30POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TaKKC B CUTyalluAX, YTPOXKAOMINUX 3JOPOBbIO U JKU3HHU JHOIICI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, JJIS PelleHus
3aJ1a4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJAHOIN CPeIOi, /Ui MOBBIIICHUS YPOBHS AKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
MMoCpCACTBOM MCTOAOB XHUMHUH, SKOJIOTMYCCKOI'O MBINUJIICHHUA, YMCHHA PYKOBOJACTBOBATHCA WM B
MO3HABATENIbHON, KOMMYHUKATUBHOM U COLIMAIBLHON MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAIPEAMCTHBIX PE3YJIbTATOB BBIACIAIOT 3HAYMMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHs, MPUHIUN, rUNore3a, (akT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHbIE yueOHble NeNCTBUS (IIO3HABATEIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTebHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble jornyeckue neicTBUs:

YMCHHUSA HCIIOJb30BaTh HpI/IéMBI JIOTUYCCKOro MBINUICHUA TIpU OCBOCHHU 3HAHWUU:
pacKpblBaTh CMBICH XHUMHYECKUX TMOHATHA (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTJIENbHBIX (PAKTOB W SIBICHUN, BHIOMpAaTh OCHOBAaHUS M KpUTEpPUM I KIAcCCH(PUKAUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaKHHﬁ, YCTaHaBJIMBATh MPUUYMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YUEHUsI, CTPOUTH JIOTUUECKUE PACCYXKIeHUsS (MHAYKTUBHEIE, IEAYKTUBHBIE,
0 aHAJIOTHH), AeNaTh BBIBOJBI U 3aKIIOUCHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHYecKkass (GopMylna M YpaBHEHHE XHMMHYECKOH peakuuu — TpU pElIeHHH Y4eOHO-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHUX MOJEIbHBIX NPEICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE MPU3HAKH H3YyYaE€MBIX OOBEKTOB — XMMHUYECKHX BEIECTB U
XUMHNYCCKUX peaKuHﬁ, BBIABIIATH OGH.[I/IC 3aKOHOMCPHOCTHU, NMPHUYIUHHO-CJICACTBCHHLIC CBA3U U
MMPOTUBOPCUUA B U3YyHACMBIX IIPOLECCAX U SIBJICHUMAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (POPMHUPOBAHHUS THUIIOTE3Bl IO IPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0aTh 32 X0JI0M MpoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (opMyIHpoBaTh OOOOLICHHWS W BBIBOJBI IO pe3yiabTaTaM MpPOBEIAEHHOTO OIIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATH3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3TUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOMsA, pecypchl IHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHble METOJIbI U 3aIPOCHI MPHU MOUCKE U 0TOOpe UHGOpPMAIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JIsl BBITOJHEHHS Y4E€OHBIX U TIO3HABATENIFHBIX 3a/1a4
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAbHYIO (OpMY MpeCTaBlICHUs
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B Mpollecce Y4eOHON U HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMAIIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIbCKOTO X0341MCTBA M TPAHCIIOpTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUsl 3agaBaTh BOINpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM MPEJIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
W THUCBMEHHBIX TEKCTax; JeiaThb NPE3CHTALUI0 pPEe3yJbTaTOB BBITOJIHEHUS XUMHUYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OINbITa, J1a0OPaTOpHOW pPabOTHI MO MCCIEOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PEIICHUHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OOIIMX WHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYyXIeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eCTBHUSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JIE€ATEIbHOCTh, BBIOMPATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUI IpU
BBIIOJIHEHUH 33JaHUN C y4€TOM TMOJYy4YEHHMs] HOBBIX 3HAaHMH 00 H3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraeéMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX PpE3yNbTAaTOB II0 OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



00ydJaronuMucs Hay4YHbIC 3HAHUS, YMEHHs W CIIOCOOBI JCHCTBUM, crnenuduueckue s
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €TI0
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 Kiiacce mpeIMeTHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHH: aTOM, MOJEKYJa, XUMUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHUM, MOJIAPHBI OO0BEM, OKCHJ, KHUCIIOTa, OCHOBAHUE, COJlb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHNUS, pEaKLUU Pa3IoKEHUs], PEaKI[UN 3aMELICHUS, PEaKIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEIIOBOM 3((eKT peakluu, siApo aToma,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl U HEIOJIApHAasl KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJI€HHUS (OpMyNn BEIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

ONpeeNsiATh BAJIEHTHOCTb aTOMOB 3JIEMEHTOB B OWHApHBIX COECIUHEHUSX, CTEIEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmblca llepnoanueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBATH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTapo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuyHyro Qopmy Ilepuoanueckoit cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIMEe MEPHOABI, COOTHOCHUTH
0003Ha4YeHus1, KOTopble UMeroTcs B Tabnuue «lleprognueckas cucteMa XUMHUYECKUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sapa, oOIlee YHCIO 3JIEKTPOHOB U
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMUYECKHE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKLU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3IMYHbIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JIEMEHTa 10 (hopMylie COeTUHEHUS, MACCOBYIO JOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3AlNI0, KJIACCU(UKAIINIO, BBIIBICHHE MPUYUHHO-
-CJICICTBEHHBIX CBSI3€H — JUJIl M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX PEAKIUM,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIMPOBAHUE, IKCIIEPUMEHT (pEaJIbHbIN U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
0o0opyI0OBaHHEM, a TAaKXe TMpaBWIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJA), MPHUTOTOBICHHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEW pacTBOPEHHOrO BEILIECTBA, IJIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHUCTIOT C TIOMOIIIbIO MHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUN:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHMOH, IIPOCTOE BELLECTBO, CI0XKHOE BELIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENBHOCTh, CTENEHb OKHUCIICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAIMS, pEaKIuh HOHHOIO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pEIETKa, KOpPPO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
koHueHTpauus [T/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJi€HHUS (OpMyn BeEIIecTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJCHTHOCTh M CTENEHb OKUCICHMS XUMUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca llepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTpUPOBATH
€ro MOHUMAaHME: ONMCHIBATH U XapaKTepu3oBaTh Tabmuunyo Gopmy Ilepnonnueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpblE HUMEIOTCS B IEpUOAMYECKON Talnuie, C
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTM B HW3MEHEHHU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONHUCBHIBaTh) OOLIME U cHeuu(UUecCKue XUMHUYECKHE CBOMCTBa
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX pEaKLUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS pPEeaKUUil HOHHOTO OOMEHA, YpaBHEHHS PEaKIIHid,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcCChI BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 0 (hOpMyJie COEUHEHMSI, MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyOBaHUEM, a Tak)Ke IpaBHUia OOpaIlEeHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OINBITOB IO MOJTY4YEHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAaUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMuI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKaT-, cylnb(dar-, TUJIPOKCHI-UOHBI, KATUOHbBI AMMOHHS M HOHBI HM3YyUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3allUI0, BBIBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMsS] CBOWMCTB BELIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3iesioB u dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU ESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



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
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bceero H3yYeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
[Ipeamer xumun. Ponb XUMUU B KU3HA 1 bu6mmoreka [IOK
yesioBeka. Tena u BelecTna 04.09.2023  https://m.edsoo.ru/ff0d210c
IToHsATHE O METOAX MO3HAHUS B 1 bubnuorexa [JOK
XUMHHU 06.09.2023  https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUu U IPUEMBI 1 1 bubnuorexa [JOK
oOparteHus ¢ 1a00paTOpHBIM 11.09.2023 @ https://m.edsoo.ru/ff0d23dc
000py/I0BaHUEMY
YucTteie BemecTBa U cMecH. CrocoObl 1 bu6mmoreka [JOK
paszeneHus cMecei 13.09.2023  https://m.edsoo.ru/ff0d26ca
[TpakTryeckas padora Ne 2
«Pa3nenenue cmeceii (Ha mpumepe 1 1 bubmorexa HOK
a . PHMEP 18.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKH TOBApEHHOM COJIN)»
ATOMBI U MOJIEKYJIBI 1 bubmorexa HOK
Y 20.09.2023  https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHUX JIEMEHTOB 25.09.2023  https://m.edsoo.ru/ff0d2be8
[IpocTbie 1 clnoXKHbBIE BELIECTBA 1 bubmorexa HOK
P B 27.09.2023  https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [OK
YPIPHO® ¥4 02.10.2023  https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2d50

3aKO0H IIOCTOSHCTBA COCTaBa BECILIECTB.

bubmuoreka [JOK

10 Xumiriecicas popmysta. Baneuthocts 04.10.2023  https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OtHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsi Macca 09.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBast 10151 XUMHAYECKOr O bubmuorexa [JOK
3JIEMEHTAa B COCAMHECHUN 11.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. MoJib. bu6mmorexa [IOK
Monspras macca 16.10.2023  https://m.edsoo.ru/ff0d5230
14 DU3NYECKUe U XUMUYECKUE SBICHHUS. bubmuorexa [JOK
XuMHYecKasi peaKius 18.10.2023  https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U yciioBHUS IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX peaKIui 23.10.2023 | https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bu6mmoreka [IOK
XUMHUECKUE YPAaBHEHHS 25.10.2023  https://m.edsoo.ru/ff0d3b88
BrIunciaeHuss KOJIUYECTBA, MACChI
17 BEIIECTBA M0 YPABHEHUSIM XUMHYECKUX bubmotexa [JOK
HHecTRa [0 Yp 08.11.2023 https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUECKUX peakinui
18 (coemuHEeHNs, pa3TIOKECHUS bubmmorexa [TOK
! P ’ 13.11.2023 https://m.edsoo.ru/ff0d3f34
3aMelleHus, ooMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa LHOK
B AneT: Hvl 15.11.2023  https://m.edsoo.ru/ff0d40c4
cUCTEeMaTH3aIus 3HAaHUI
20 Kontponbnas pabota Nel o teme bubnnoreka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 20.11.2023  https://m.edsoo.ru/ff0d4290
91 Boznyx — cmecs rasos. Cocras bubmmnorexa LIOK
Bo3nyxa. Kucnopon — snemeHT u 22.11.2023  https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
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https://m.edsoo.ru/ff0d448e

npoctoe BeuiecTBo. O30H

dusnyeckue U XUMUYECKHAE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [JOK
poAa peaich : 27.11.2023 https://m.eds00.ru/ff0d4614
ropenue). [lorstue 06 okcumax
Cr1oco0BI OMYYEHHS KUCIOPOa B
23 J1adopaTopuu Zlqn OMLILHJIerHci‘TI/I bubnmnorexa [IOK
patop P ’ 29.11.2023  https://m.edsoo.ru/ff0d497a
[TpuMeHeHne Kucaopoa
TennoBoii 3G PeKT XMMUIECKOI
24 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMHYECKOM ypaBHEHUH, IK30- U 04.12.2023  https://m.edsoo.ru/ff0d4790
SHJOTEPMHUCCKHUX PEAKIIHIX
TormmBo (HedTh, Yroiab 1 METAH).
25 3ar }ISHGI-EI/ICq];OS ¢ a, CII0COOBI z:ro bubmmorexa [TOK
P R, 06.12.2023  https://m.edsoo.ru/ff0d4c4a
PEIOTBPAIIICHHS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITomyuenne u coOnpanme KUCIOPOIa bubmorexa LHOK
i oHp poAd, 11.12.2023  https://m.edsoo.ru/ff0d4ae?
U3YYCHUE €T0 CBOWCTBY
97 Bonopon — anemeHT u npocroe bubnuoreka [IOK
BemecTBo. Haxoxxnenue B mpupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0
28 dusnyeckue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bogopoaa. [IpumMenenne Boopoaa 18.12.2023  https://m.edsoo.ru/ff0d4ddo
29 ITousTHe 0 KHCIIOTaX U COJISIX bubmmorexa [TOK
20.12.2023 = https://m.edsoo.ru/ff0d50d2
30 CriocoObI MoTy4eHus BOAOPOia B bubnmoreka [JOK
nabopaTopun 25.12.2023  https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padbora Ne 4 o Teme
31 «Hpon eHUE U EO6H aHue BOJOpOJIa bubmorexa HOK
ya P AOPOAd, 27.12.2023  https://m.edsoo.ru/ff0d4f42

HU3YUCHHUC €TO CBOICTBY
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MomnsipHblii 00bEM ra30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo 10.01.2024  https://m.edsoo.ru/ff0d542e
Brruncienus o0b€Ma, KOJIHYECTBA
33 BEIIIECTBA ra3a Mo ero U3BECTHOM bubmmorexa [JOK
. Y 15.01.2024  https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Brruncnenust 006EMOB ra3oB 1o
34 ABHECHMIO PEAKIIMM Ha OCHOBE 3aKOHA bubmorexa HOK
yDADHEHITIO peaiin 1 17.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 ®du3nueckue U1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIbI 22.01.2024  https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTue 06 bubnuorexa [JOK
WHIUKATOpax 24.01.2024  https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennbie
37 u HI;HacmpeHHmE aCTBOPBI B bubmmorexa [JOK
HICHIHBIE pacTBOPAL 29.01.2024  hitps://m.edsoo.ru/ff0d5b40
MaccoBas 105151 BEIIECTBA B PaCTBOPE
[TpakTuyeckas pabora Ne 5 o teme
38 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
onpeeEHHON MacCOBOM J10yIe 31.01.2024  https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 Konrtponsnas padora Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bonopoxn. Boga» 05.02.2024 | https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIacCuUKaIus, bubnuotexa [JOK
HOMEHKJIaTypa 07.02.2024  https://m.edsoo.ru/ff0d664e
[Tomydyenue 1 XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX bubmmorexa [JOK
’ P 12.02.2024  https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHusI: cOCTaB, Ki1accuduxams, bubnmuotexa [JOK
HOMEHKJIAaTypa 14.02.2024  https://m.edsoo.ru/ff0d67ca
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[TomydyeHue 1 XMMHYECKHUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHHUI 19.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarmus, bu6mmoreka [IOK
HOMEHKJIaTypa 21.02.2024  https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
KHUCJIOT 26.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMCHKIIATYypa,
46 cnoco((iLII) rﬁm )CHI/I}I XHMHI{ZSKI/IC bubnmorexa LOK
N Y 28.02.2024  https://m.eds00.ru/00ad9474
CBOIiCcTBa
[IpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 04.03.2024  https://m.edsoo.ru/00ad9b7c
COEIUHEHUI))
48 I'enernueckas CBsA3b MEXKIY KiIacCaMu bubnnoreka [JOK
HEOPTraHUYECKUX COCTUHECHUI 06.03.2024 | https://m.edsoo.ru/00ad9a50
49 O06o011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHWI 11.03.2024 @ https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX bubmorexa [IOK
on P 13.03.2024  https://m.edsoo.ru/00ad9ela
COeIMHEHHU I
[TepBbIe TOMBITKA KIIACCH(PUKAITIU
51 XUMHYECKHX djIeMeHTOoB. IloHsaTHE O bubmmorexa [IOK
) 18.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJIHBIX dJICMCHTOB
Ilepronnueckuii 3aKOH U
52 [Mepuognueckas cucreMa XUMAYECKUX bubnnorexa [IOK
P 20.03.2024 @ https://m.edsoo.ru/00ada52c
anemenToB 1. . Menaeneena
53 Tlepronasl, TPyNIIbI, TOATPYITIEI bubmmorexa LIOK
PHOZEL, TPYIHEL, HOATPY 01.04.2024 https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 sep. M3oTombl 03.04.2024 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000T0YCK
55 aToMOB 3JieMeHTOB [lepuoanueckoii bubmmorexa [JOK
08.04.2024  https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTeprucTuKa XMMHUECKOTO
56 3JIEMEHTA I10 €TI0 MOJI0KEHUIO B bubmuorexa [JOK
[Tepunoanueckoii cucreme /1. U. 10.04.2024  https://m.edsoo.ru/00ada824
Menpeneena
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUIS pa3BUTHs HAyKU U npakTuku. . W. bubnnoreka [JOK
MenneneeB — y4€HbIi, IEAAror u 15.04.2024  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMUYECKHUX AJIEMEHTOB 17.04.2024  https://m.edsoo.ru/00adaab8
59 HonHas xuMuueckast CBsi3b bubmorexa HOK
22.04.2024  https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMHU4ecKas bubnuoreka [IOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysspHas XUMUYeCcKas bubnnorexka [JOK
CBSI3b 29.04.2024  https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 (CTereHb OKHCIeHILA 06.05.2024  https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnuorexa [IOK
peakiuu 08.05.2024 | https://m.edsoo.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIHN bubmmorexa [OK
13.05.2024  https://m.edso0.ru/00adb076
65 Kontponbnas padota No4 o teme bubnmuotexa [JOK
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«CrtpoeHue atoma. XMMUYECKast 15.05.2024  https://m.eds00.ru/00adb486
CBSI3b»
66 PesepBublit ypok. O6o0mIeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI 20.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBHblii ypok. O6006111eH1E 1 1 bubnmoreka [JOK
crucTeMaTu3alys 3HaHUI 22.05.2024  https://m.edsoo.ru/00ad9cb2
68 PesepBublit ypok. O6o0mIeHNE 1 1 bubmumoreka [IOK
cucreMaru3anus 3HaHui 22.05.2024 | https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 8 knacc/ 'abpuensna O.C., OctpoymoB W.I'., Cnankos C.A.,
AxrmmonepHoe o01miecTBo «M3marenbeTBo «JIpodar
2. Xumwus, 9 xnacc/ I'abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,
AxknuonepHoe obmiectBo «M3narensctBo «Jpodar
METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
1. Xumusi. 8 KI1acc:TeXHOJIOTUYECKHE KapThl ypoKoB 1o yueouuky O.C.
["abpuenana / aBT.-coct.M.B.KoHctantunosa. - U3a. 2-e, Henp. - Bonrorpan:
Meroaknaura, 2018.-281 c.
2. Xumusl. 8 KJIacC:TEXHOJIOTMYECKHUE KapThl YpOoKOB 1o yueOnuky O.C.

["abpuenana / aBT.-coct. H.B.liBanoBa - Bonrorpan: Yuurens, 2020.-364 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://m.edsoo.ru
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