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Pabouas mporpamMMa mo xumuu 8 - 9 KJIaccoB COCTaB/ieHa HAa OCHOBAHMM CIIEAYIOLIUX
HOPMATHUBHBIX IOKyMEHTOB:

*Denepanpubii 3akoH Poccuiickoit ®epepauuu ot 29.12.2012 roga Ne 273-®3 «O6
oOpa3zoBanuu B Poccuiickoit denepanuny;

*dI'OC ocHoBHOTO 0011eTO 0Opa3zoBanus (naiee — PI'OC OOO0), yTBEepKICHHOMY MPUKA30M
MunuctepctBa npocsenienusi Poccuiickoir @enepanuu ot 31 mag 2021 roga Ne 287, u ¢ yuetom
[TpumepHOI OCHOBHOM 00pa30BaTEILHOM MPOTPaMMBbI OCHOBHOTO 00IIero oOpa3oBanuu (0g00peHa
pemeaneM @Penepa’abHOro y4yeOHO-METOJUUECKOT0 OOBEAMHEHUS MO oO0meMy oOpa3oBaHHMIO,
npotokoi 1/22 ot 18.03.2022);

*[locranoByiieHue ['maBHOro rocyaapCTBEHHOr0 caHuTapHoro Bpaya Poccuiickoit denepanuu
or 28.09.2020 Ne 28 «OO6 yrBepxknenun canutapubeix mpasun CII 2.4.3648-20 "Canurapno-
AMUJIEMHOIOTHYECKHEe TpeOOBaHMS K OpraHU3alsM BOCHUTAHUSA W OOydYeHHs, OTAbIXa U
037I0POBJICHUS I€TEH U MOJOJCKU.

* OenepanbHble 00pa3oBaTeNbHbIe IpOrpaMMbl (puka3sl MunnpocsemieHus: Poccuu ot Ne993
ot 16.11.2022 Ne 992);

* Ycraom MBOY «Kpacnomakckas COI umenn Cokonosckoro B.I1.».

[IporpaMmma 1o XumuM [Aa8T MpeACTaBICHHE O MeNsAX, OOIIel cTpaTeruu OOydeHHs,
BOCIUTAHUS U Pa3BUTUs OOy4alONIMXCA CpPEACTBAMH Y4eOHOro TpeaMeTa, yCTaHaBIUBAET
00s3aTeNbHOE MPEIMETHOE COJIEp)KaHUe, NPEIyCMaTPUBACT pacIpelieleHle ero Mo KiaccaM u
CTPYKTYPHUPOBAHHUE IO pa3/ieiaM M TeMaM IMPOTPaMMBbI MO0 XMMHUH, OTIPEACISIET KOJTUIECTBEHHBIE U
KaueCTBEHHBIE XapAKTEPUCTUKU COJEP)KAHUS, PEKOMEHIYEeMYIO0 MOCIEI0BATEIbHOCTh H3yYEHUS
XUMHUHM C Y4ETOM MEXKIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PAacTHBIX OCOOEHHOCTEH O0YYaroIIMXCs, ONpeAesieT BO3MOKHOCTH MpEeAMeTa JUIsl peaanu3aluu
TpeOOBaHUH K pe3ylbTaTaM OCBOCHHSI OCHOBHOW 00pa30BaTeNbHOW MNpPOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, a TaKke TpeOOBaHUMN K pe3ylbTaTaM O0yueHUs: XUMHH Ha YPOBHE
neneil M3ydeHus NpeAMeTa M OCHOBHBIX BHMJIOB Y4eOHO-TIO3HABATENIbHOW JESTEIbHOCTH
00ydJaromerocs o OCBOCHUIO y4eOHOTO CONePKAHUS.

3HaHME XMMMHU CIY)KUT OCHOBOH NJIs1 (JOPMHUPOBAaHUS MHUPOBO33pEHUSI 00yyarolerocs, ero
NpeCTaBICHUH O MaTepHaIbHOM €IMHCTBE MHUPA, BAXXHYIO POJIb UIPalOT (popMUpYEMblEe XUMHUEH
NpPEeJCTaBICHNs O B3aMMOIPEBPALICHUSIX SHEPIHMM M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MyTIX
pemeHust  TI00aNBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS  YelIOBEYECTBA —  CHIPHEBOM,
HHEPTEeTUYECKOH, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alli BO3MOXHOCTEH AJIsi caMopa3BUTHS U (OPMHUPOBAHUS KYJIbTYPHI
JTUYHOCTH, €€ 001Iel U QYHKIIMOHATBEHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHpOBAaHWE MBIIIJICHUS W TBOPYECKHX CIOCOOHOCTEH OOydJarommxcs,
HaBBIKOB X CAMOCTOSITEIIbHON YUeOHOH NeSTeTbHOCTH, IKCIIEPUMEHTAIBHBIX U UCCIIEI0BATEIbCKIX
yYMEHUH, He0OOXOAMMBIX KaK B TIOBCEIHEBHON KHU3HU, TaK U B IPOPECCHOHATBHOMN NesATEIbHOCTH;

3HAaKOMHT CO CHEIH(PHUKON HAyYHOTO MBINUICHUS, 3aKJIaIbIBAET OCHOBHI I[EIOCTHOTO B3TJISIA
Ha EIMHCTBO TPUPOIBl W 4YEIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHPOBAHUHU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroInXCs;

crocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTMYECKOe 00pa3oBaHHe 00y4arOIINUXCsl.

JlanHble HampaBlieHUsT B OOy4YeHHMM XMMHHM OOECTIeUMBAIOTCS CleUU(UKON Ccoaep KaHUs
y4eOHOT0 MpeaMeTa, KOTOPBIN SIBIISIETCS MEeIarornyecky aJarnTHPOBAaHHBIM OTpaKeHHEM 0a30BOM
HAyK{ XMMUU Ha OTIpeJIeIEHHOM dTarle e€ pa3BUTHUS.
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Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEro 00pa3oBaHUS OPHUEHTUPOBAH HA OCBOCHHE
00y4JaIOIUMUCST CUCTEMBI TIEPBOHAYATBHBIX MOHATHH XHMHH, OCHOB HEOPTaHMUYECKON XUMHH U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX TOHSATUNA OPraHUYECKON XHUMUMU.

CrtpykTypa coaepkaHusi MPOTrpamMMbl MO XUMHUHU c(HOpMHpOBaHA HA OCHOBE CHCTEMHOTO
noaxoza K e€ uzydeHuro. CopeprxaHue CKIIbIBACTCA U3 CUCTEMbI IOHATHN O XUMHYECKOM 3JIEMEHTE
M BEIIECTBE U CHUCTEMbl MOHATHH O XuMuyecko peakuuu. OOGe ATH CUCTEMBI CTPYKTYPHO
OpraHu30BaHbl [0 MPUHLKIY IOCIEA0BATEIBHOIO PAa3BUTUS 3HAHWK HA OCHOBE TEOPETUYECKUX
MPEJCTaBICHUI PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUH;

— Y4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— IPECTaBIICHUH 00 AIIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTudyeckre 3HaHHS pPACCMATPUBAKOTCS HA OCHOBE OMIIMPUYECKH IIOJTYYECHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATENLHO OT OJHOTO YPOBHS K JAPYTrOMY, BBIOIHSS
(GyHKIIUM OOBSCHEHUS U MPOTHO3UPOBAHUS CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUECKOTO
MPUMEHEHUS U TIOJIYYEHUS U3Y4aeMbIX BEIIECTB.

OcBocHHE TIPOrpaMMBI IO XHMHH CIHOCOOCTBYeT (OPMHPOBAHUIO TIPEIACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEM HAay4HOM KApTHHBI MHpPAa B JIOTMKE €€ CHUCTEMHOM NPHUPOBI,
LIEHHOCTHOTO OTHOILIEHMSI K HAyYHOMY 3HAHUIO M METOJAaM INO3HaHUs B Hayke. M3yueHue xumuu
MIPOMCXOJUT C MPUBJICUCHUEM 3HAHUMN U3 paHee M3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpyKarolui
Mup», «bronorus. 5—7 knacce» n «dusuka. 7 Kiacey.

[Tpy M3ydeHNH XUMUU MPOUCXOTUT (HPOPMHUPOBAHHE 3HAHUN OCHOB XMMHYECKOW HAYKU KaK
00JacTh COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON JEITeIbHOCTH YeJIOBeKa U KaK OJHOTO U3
KOMITOHEHTOB MUPOBOI1 KyJIbTYpBI. 3a71aua yueOHOro mpeIMeTa COCTOUT B (GOPMUPOBAHUH CUCTEMBI
XUMUYECKUX 3HAHUN — BaXKHEWIMX (PaKTOB, MOHATHH, 3aKOHOB M TEOPETHUYECKUX TOJIOKEHUH,
JIOCTYITHBIX 0000IIEHU MUPOBO33PEHYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIIIEHUN K HAYYHBIM
METOJIaM MTO3HAHUS MPU U3YYCHHUH BEIIeCTB U XMMHUECKHUX Peakiuii, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATENBHBIX yYMEHUH H WX TPUMEHEHWH B y4eOHO-TIO3HABATENbHONH U  y4yeOHo-
HCCIIEI0OBATENIbCKOM JIeATeThHOCTH, OCBOSHUHU TPABHJI OE30MaCHOTO OOpallleHHs] ¢ BEUIECTBAMU B
TIOBCETHEBHOM KU3HH.

[Ipy u3y4yeHMM XUMUU HAa YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHHs BaKHOE 3HAYCHUE
MPUOOpPETN TaKKe 1eJH, KaK:

— (opMupoBaHUE HHTEIVIEKTYaJIbHO PAa3BUTON JUYHOCTHU, TOTOBOM K CamMoOOOpa30OBaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIIbHOMY MPUHSITHIO PEIICHUM, CTOCOOHON aganTHPOBATHCS K OBICTPO
MEHSIOIIMUMCS YCIOBUAM KU3HU;

— HampaBJICHHOCTh OOy4YeHHUsI Ha CHCTeMaTH4eckoe MpUOoOIIeHHne O0OydJarmuxcs K
CaMOCTOSITENTLHOM MMO3HABATEIHHON JESTEIBHOCTH, HAYyYHBIM METO/aM IMO3HaHUs, (OPMUPYIOLITUM
MOTHUBAIIMIO M Pa3BUTHE CITIOCOOHOCTEHN K XUMUH;

— ofecrnieyeHrne YCIOBHUH, CIOCOOCTBYIOIIUX MPUOOpPETEHHI0 OOYYaIOUIUMUCS OIbITa
pa3HOOOpa3HOW MeATeIbHOCTH, TMO3HAHUS W CAMOIMO3HAHMS, KIFOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIIHH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHE JIJISl PA3JIMYHbBIX BUOB JI€ATEIbHOCTH;

— (opmupoBanue o0mel (yHKIIMOHATHLHOM M €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSICHATH U OLICHUBATH SBJICHUS OKPYXKAIOIIETO MHUPA, UCIIOJIb3Ys 3HAHUS U OTIBIT,
MOJTYYEHHBIC TPY U3YyYEHUU XUMUHU, TPUMEHSATh UX TIPH PEUICHUH TTPOOJIEM B TIOBCETHEBHON KU3HH
Y TPYIOBOM JIESITEIBHOCTH;



— (opmMupoBaHue y 0OydYaIONMIMXCS TYMAHHCTHYECKUX OTHOIICHWW, MOHUMAHHS IIEHHOCTH
XUMHYECKUX 3HAHHWW I BBIPAOOTKH HKOJIOTHYECKH IIEJIECOO0Pa3HOTO IOBEJCHUS B OBITY H
TPYZOBOM AEATEIBHOCTH B IIEIISX COXPAHEHHSI CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOITHON CPEIb;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO i CAMOBOCIIMTAaHHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NIPOGMIIS U
HAIPaBJICHHOCTH JIaIbHEHIIIEr0 O0yICHHUSI.

OOmee 4McIO 4YacoB, OTBEAEHHBIX Ui M3YyYCHHS XHMHH Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3oBanus, coctaBiser 136 gacos: B 8 kimacce — 68 "acoB (2 waca B Hezenmo), B 9 kiacce — 68
yacoB (2 yaca B HEJIEIIO).

COJAEP)KAHUE YYEBHOI'O IIPE/IMETA

8 KUIACC

IlepBoHayabHbIe XHMHYECKHE TOHATHS

[Tpeamer xumuu. Ponb xuMuu B )KM3HM YeloBeKa. XMMHUS B cUCTeMe HayK. Tena u BelecTna.
®duznyeckue CBOMCTBA BELECTB. ArperaTHoe cocTossHUE BelecTB. [loHATHE 0 MeTOAaxX MO3HAHUS B
xuMud. Yucteie BeniecTBa U cmecu. CriocoObl pa3esieHus CMeceil.

ATOMBI U MOJIEKYJIbL. XUMHUYECKHE dJIeMeHThl. CHMBOJIBI XUMUYECKUX AJIeMeHTOB. [IpocThie n
CJIO’KHBIE BEIleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas ¢popmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BelecTB. OTHOcUTEIbHAS aTOMHas Macca. OTHOcUTENbHASI MOJIEKY IsipHas Mmacca. MaccoBast
JI0J1s1 XMMMYECKOT0 3JIEMEHTa B COEIMHEHHUU.

KonnyectBo BemectBa. Moab. MomsipHas Macca. B3anMocBsI3b KoaMyecTBa, Macchl M YKcia
CTPYKTYPHBIX €IMHUI] BelecTBa. Pacy€rel o popMynaM XUMHUYECKUX COCTUHEHUH.

Ou3nueckne M XUMHUYECKUE SBICHUS. XUMHUYECKas peakuus W e€ TNpU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHHs. Kiaccupukamuss XUMHUECKUX pPeaKIuit
(coenmuHeHUs, pa3IokKeHUs, 3aMEILLeHHs], OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMMHYECKOH MOCYAOHM, MpaBwiaMu paboThl B J1aOOpaTopuu U NpUEMaMH
oOpareHusi ¢ j1abOpaTOpPHBIM OOOpPYAOBaHUEM, H3yUYE€HHE M OMUcaHue (U3UYECKUX CBOWCTB
00pa3l0B HEOPraHWYECKUX BEIIECTB, HaOdroeHue (pu3ndeckux (IUIaBJI€HUE BOCKA, TasiHUE JIbJa,
pacTupaHue caxapa B CTYIKe, KUNEHHE W KOHJAEHCAlUs BOJABI) U XMMHYECKHX (TOpEHHE CBEYH,
IPOKAJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJIEHCTBUE MeJla ¢ KUCIOTON) SIBJIEHUM, HaO/I0IeHne u
ONMCAaHNE MPHU3HAKOB MPOTEKAaHUS XUMHYECKHX DPEaKIHil (pa3joKeHue caxapa, B3aUMOJEHCTBUE
CepHON KHCJIOTHl C XJOpuaoM Oapus, pasioxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3auMo/IeiicTBHE xene3a ¢ pactBopoM cosn Menu (11), u3ydenne cnoco6oB pazzesneHus: cMeceii: ¢
MIOMOIIIFI0 MarHuTa, (UIBTPOBAHKE, BBIApUBAHHE, MUCTHILISAIMS, XpoMarorpadus, MpoBeIcHHE
OUHCTKM TIOBApEHHOM COJM, HAONIOJICHWE U ONHCaHHe pe3yJbTaTOB IPOBEIEHUS OIBITA,
WITIOCTPUPYIOILET0 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOJEIIeH MOJIEKYJ (IIapOCTEP>KHEBBIX ).

BaskHeiiue npeacTaBUTe M HEOPraHUYECKHUX BelEeCTB

Bo3nyx — cmech razoB. CoctraB Bo3zmyxa. Kuciopoa — BJI€MEHT M MPOCTOE BEIIECTBO.
HaxoxneHue kuciopoaa B mpupoje, Gpuandeckue U XUMHUYECKHE CBOMCTBA (peakiUu TOPEHHUS).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TMOJNydyeHHs KHUCIOpoJa B Jaboparopuu U
npoMbIIIeHHOCTH. KpyroBopor kucinopoja B mpupoje. O30H — auloTponHas MoAuduKanus
KHCIIOpO/Ia.
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TenmoBoli 3hdeKkT XUMHUYECKON peakIuu, TEPMOXUMHUYECKUE YpaBHEHHUS, OK30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yrosb W METaH. 3arpsi3HEHUE BO3]yXa, YCHJIEHUE
MapHUKOBOTO 3 deKTa, pa3pyluIeHre 030HOBOTO CIIOA.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxxaenue Bogopoa B mpupoze, Gpuzndeckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucmotsl u conu.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiMcTBa BOAbl. Boxa kak pactBopurens. PactBopbel. HacelmeHHblE U
HEHACBIIICHHBIE PAaCTBOPHI. PacTBOPUMOCTS BEIIECTB B BOJe. MaccoBas 01 BEIECTBA B pacTBOPE.
Xumuueckue cBoicTBa BOAbl. OcHOBaHMsA. Poib pacTBOPOB B IPUPOJE U B JKU3HHU YEIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpsa3HeHue NpupoaHbiX BoA. OXpaHa U OUYMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus Heopranmueckux coeaumHeHnid. Okcunbl. Kraccupukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIC, KHCIOTHBIE, aMpOTepHBIE) U HeconeoOpasyromme. HoMenknaTypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyyenue okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHMI: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenkmarypa ocHoBanuil. ®Du3nueckne M XHUMHYECKHE CBOMCTBa OCHOBaHuil. [losyduenue
OCHOBAaHMM.

Kucnotsl. Knaccuduxamnus kuciaor. Homenknarypa kucinor. Ousznyueckue M XHUMHUECKUE
cBoiicTBa KUCIOT. Psin aktuBHocT MetaiioB H. H. bekerosa. [lonydyenue kucnor.

Conu. Homenknatypa coseil. @u3znueckue U XuMudeckue cBoiictsa coiiei. [lonyuenue comneil.

I'enernyeckas cBSA3b MEXAY KJacCaMHU HEOPTraHUUECKUX COECTUHEHUM.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpeAeNieHuEe COJepKaHUs KUCIOpoJa B BO3JAyXe, MOJydeHue, cobupaHue,
pacrno3HaBaHME€ W H3YYEHHE CBOMCTB KHUCIOpOJa, HAOJIOJEHHWE B3aUMOACUCTBUSI BELIECTB C
KHCJIOPOJIOM M YCJIOBUSI BO3HMKHOBEHHUS U IPEKpAIlCHUs TopeHHs (Iokapa), 03HAaKOMJIEHHE C
oOpa3amMu OKCHIOB U OMHCAHHE X CBOWCTB, MMOJIy4eHHUE, COOMpaHUE, PACIIO3HABAHNE U U3yUEHUE
CBOMCTB BoJOpoAa (ropeHue), B3aumojelcTBue Bojopona ¢ okcugom wmenu () (BozmoxkHO
WCIIOIb30BaHUE BHUJICOMATEpPUAJIOB), HaOMIOJeHHE OOpa3lloB BEHIECTB KOJWYECTBOM | MOIb,
UCCleIOBaHNEe OCOOEHHOCTEW  pacTBOPEHHUS BEHIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEHEHHOW MacCOBOM JOJIE pPACTBOPEHHOIO BELIECTBA,
B3aUMOJICHICTBHE BOJAbI C MeTaljlaMd (HaTpueM U KajblMeM) (BO3MOXKHO MCIIOJIb30BaHUE
BHUJIEOMATEpPHAIIOB), HUCCIIEOBaHHE O00pa3lloB HEOPraHMYECKHX BELIECTB pPa3IMYHbIX KJIACCOB,
HaOJIt0/IeHue W3MEHEHUS OKpacCKM MHJMKATOpPOB B pPAcTBOpax KHUCIOT U WIeNOYed, H3y4deHHE
B3auMozieiicTBus okcuna Meau (1) ¢ pacTBopoM cepHOM KHUCIOTHI, KUCIOT ¢ METaJUIaMH, PeaKkui
HEUTpaIn3aluy, 0Jy4YEHNE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJIHOTO METaJljla APYTUM U3
pacTBOpa COJIM, PpEIICHHE OKCIEPUMEHTAIBHBIX 3aJad no TeMe «BaxHeWmme KIiacchl
HEOPraHUYECKUX COSAUHEHUN».

Ilepuoanyeckuit 3axkoH u Ilepuoamyeckass cucremMa XumH4eckux djiemenros JI. M.
Menpeaeesa. CtpoeHue atoMoB. XHMHYeCKasi CBfA3b. OKHCIMTEJbHO-BOCCTAHOBHTEJIbHBIC
peakuumn

[lepBble MOMBITKH KJIACCU(UKALNUN XUMUYECKUX 3JeMEHTOB. [loHsATHE O rpymnmax CXOIHBIX
3JIEMEHTOB (ILIEJIOYHBIE U IIEIIOYHO3EMEIbHBIE METaJlIbl, TaJIOTeHbl, HHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTepHbIE OKCUIbI U THIPOKCHIBI.

[Tepnonnueckuii 3akoH. [lepuonnueckas cucreMa xumuieckux anemeHToB J1. . Menneneesa.
Koporkonepuoanass u jnuHHONepuonHass ¢opmbl I[lepuonnyeckoil CUCTEMBI XUMHUYECKHX
anemenToB J[. 1I. Menneneesa. Ileproasl u rpynmbl. GU3HYECKUN CMBICI MOPAIKOBOIO HOMEpA,
HOMEPOB MEPUO/IAa U TPYIIIHI JIEMEHTA.
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Ctpoenne aroMoB. CoctaB aTOMHBIX sanaep. M3oTonbl. DnekTpoHbl. CTpOeHUE 3JIEKTPOHHBIX
0005104€eK aTOMOB TepBbix 20 xuMHUUecKuX 351eMeHToB [leproanueckoit cucremsl [. . Menaeneena.
XapakTepuCcTUKa XMUMHMUYECKOr0 3JIEMEHTa 110 ero noioxkeHuro B llepuoguueckoit cucreme [l. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMS pajuyca aTOMOB XMMHMYECKHX DJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPYIIIaM U IIEPUOJAM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuonnueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB AJIs1
pa3BUTHUA HayKu U npakTuku. [[. . MenneneeB — yd€HbIN U TpaXXIaHUH.

Xumnueckas cBsa3b. KoBaneHTHast (I0JIsipHAs U HEMOJISIpHAs) CBA3b. DJIEKTPOOTPULIATEILHOCTh
XUMHUYECKHX 3JIeMeHTOB. VloHHas1 CBS3b.

Crenenb okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakluu. [Iponecchl okucaeHus u
BOCCTaHOBJIEHMsI. OKUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB BEIECTB METAJUIOB M HEMETAJIOB, B3aUMO/ICHCTBHE THIPOKCUA IIMHKA C
pacTBOpaMu KUCJIOT U IIEJI0YEH, IPOBEAECHUE ONBITOB, MUIFOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIIBHO-
BOCCTAHOBUTEJIbHBIX peaKLuil (TOpEeHUE, peaKuu pa3oKeHUs, COCTUHEHMUS).

Mesicnpeomemmuwie cea3u

Peanuszanus MeXNpeIMETHBIX CBSA3EH PU U3YYEHUH XUMHUU B 8 KJ1acCe OCYIIECTBISAETCS Yepes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX IOHSTUN, TaK W TOHATHH, SBISIOLIMXCS
CUCTEMHBIMU JIJISl OTJEJIBbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOI'0 LIUKIIA.

OO0111e ecTecTBEHHO--HAayYHble MOHATH: HAy4HbIH (AKT, TUIIOTE3a, TEOpUs, 3aKOH, aHaJIM3,
CHUHTE3, KiaccUUKaAMs, MEepUOJUYHOCTh, HAOIIOJCHHUE, SKCIEPUMEHT, MOJAEIMPOBAHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

®usnka: MaTepus, aroM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIUA, H30TOIBI,
PaluO0aKTUBHOCTb, MOJIEKYJIA, IEKTPHUUECKUI 3apsi]l, BEILIECTBO, T€N0, 00BEM, arperaTHOe COCTOSTHUE
BEIIIECTBA, r'a3, pru3nuecKre BeIMUUHbI, €UHHUIIBI H3MEPEHUs, KOCMOC, TIIaHeThI, 3BE3/1bl, CoJHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: armocdepa, runpochepa, MUHEpaIIbI, TOPHbIE MOPO/bI, MOJE3HbIE UCKOMAEMBbIE,
TOIUINBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTtBo M XUMHYeCKasi peaKus

Ilepunonnueckuii 3akoH. [lepuonnueckas cucreMa xumudeckux anemeHToB 1. M. Meneneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTU B U3MEHEHUM CBOMCTB XMMUYECKUX AJIEMEHTOB IIEPBBIX TPEX
NEPUOOB, Kalus, KaIbLUs U UX COCIUHEHUI B COOTBETCTBHUHM C IIOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoi cucreMe U CTPOCHUEM MX aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XMMHMUYECKOM CBSI3U. THIBI KPUCTAIIIMYECKUX PEHIETOK,
3aBUCHUMOCTD CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEILETKN U BU/Ia XUMUUECKOH CBSI3H.

Knaccugpukaiuss ¥ HOMEHKJIATypa HEOPraHMYECKHMX BEIIEeCTB. XHUMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIaccaM HEOPTraHMUYECKUX COEIMHEHUH, TeHeTu4YecKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccugukanuss XMMUYECKHX peakiUil MO pa3IuyHbIM NpHU3HaKaMm (M0 YUCIy M COCTaBy
YUYaCTBYIOUIMX B PEAKLUU BELIECTB, [0 TEIUIOBOMY 3(PQEKTY, 0 U3MEHEHUIO CTEIIeHEeH OKHCICHHUs
XUMHYECKHX 3JIEMEHTOB, 10 00OPaTUMOCTH, [0 YYaCTHIO KaTajau3aTopa). K30- U SHI0TEPMHUYECKHE
peaxkuu, TePMOXUMHUYECKHE YPaBHEHNUS.

[TonsTue o ckopocTH XuMudeckoil peakuuu. IToHatue o0 oOpaTMMBIX W HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [ToHsTHe 0 rOMOreHHBIX U reTepOreHHbIX peakuusax. [lonstue o katanuse.
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[TonsTre 0 xuMHU4YEeCKOM paBHOBecuU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUECKON peaklny U
10JIO)KEHNE XMMHUYECKOTO PAaBHOBECHSI.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUH, DJIEKTPOHHBI OalaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBiieHUE YpaBHEHMM OKHUCIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaxknuii ¢ UCIOIb30BAaHUEM METO/1a JIEKTPOHHOT0 OajaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALMU. DJICKTPOIMUTHI M HEINEKTpoiuThl. KaTtuousi,
aHUOHBI. MeXaHU3M JUCCOLMAIMH BEIIECTB C PAa3IMYHBIMU BUJAMHU XUMUYECKOU cBs3u. CTeneHb
nuccouuanu. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu noHHOro obmeHa. YcClIOBUS NMPOTEKaHUs peaKIUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpalllEHHbIE MOHHBIC ypaBHEHHsS peakuuil. CBOHCTBa KHCIOT, OCHOBAaHUW W COJIEM B CBETE
MIPEJICTABICHUIA 00 3JIEKTPOTUTHICCKOH Arccoruanii. KauecTBeHHbIe peakiiuy Ha HOHBL. [loHsATHE
0 TUJIPOJIU3E COJIEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIGHHE C MOJIEISIMH KPUCTANIMYECKUX PEMIETOK HEOPraHWMYECKUX BEIIEeCTB —
METaJIJIOB U HEMETAJIOB (TpaduTa U aamasa), CJI0KHBIX BELIECTB (XJIOpUAA HATPUs), UCCIEJOBaHHE
3aBUCHUMOCTH CKOPOCTH XMMHUYECKOM PEaKIMK OT BO31EHCTBUS Pa3IMYHbIX (PAKTOPOB, UCCIEA0BAHNE
ANEKTPOMPOBOJIHOCTH PACTBOPOB BEIIECTB, MpOIecca IUCCOLMUAIMU KUCIOT, LIEN0Yeid U colei
(BO3MOYKHO HCTIOIB30BaHUE BUAECO MATEPHUATIOB), POBE/IEHUE OMBITOB, MILTIOCTPUPYIOIIUX MTPU3HAKU
MIPOTEKAHUS PEAKIINA MOHHOTO 0OMeHa (00pa3oBaHMe 0CaIKa, BBIJCICHUE Ta3a, 00pa30BaHHUE BOJIBI),
OIBITOB, WUIIOCTPUPYIOLIUX IPUMEPBl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (ropeHue,
peaKiuu pasNoKeHUs, COCAMHEHHUS), PACHO3HABaHHE HEOPTaHWYECKHX BEIIECTB C IOMOIIBIO
KAaueCTBEHHBIX PEaKIIUii Ha HOHBI, PEellIeHNE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTayuibl u MX coeJHHEHUSA

OOm1ast xapakTepucTuKa ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHbIE CTEIICHH
okucienusa. CtpoeHue u (U3MUECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TallOr€HOB. XHMHUYECKUE
CBOWCTBAa Ha MpuMepe xJjopa (B3aMMOJEHCTBME C MeTaUlaMH, HEMeTaJulaMH, UIeJIoYaMHu).
XnopoBogopoa. ConsiHasi KUCIOTa, XUMHYECKHE CBOMCTBA, MOJydeHHE, puMeHeHue. [lelicTBue
XJIOpa U XJIOPOBOJOPOAA Ha OpPraHW3M 4ejoBeKa. BakHeliue XJIopuabl U MX HAXOXICHHE B
IIPUPOJIE.

OOmas xapaktepuctuka »s1eMeHTOB VIA-rpynmbel. OcCoOEHHOCTH CTPOEHHMsS AaTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHne U (QU3NYECKHEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia U Cepbl. AJUIOTPOIIHBIE MOAU(DUKAIIMY KUCIOPOAA U cepbl. XUMUUYECKHE CBOMCTBA CEPBHI.
CepoBosiopoJi, cTpoeHue, pU3nuecKue U XuMuieckrue cBoictBa. OKCHIbI cepbl KaK MpeACTaBUTEN
KHUCJIOTHBIX OKcHJIOB. CepHas KucioTa, (U3MYeCKMe U XUMHYECKHe CBOMCTBa (00mue Kak
MIpeICTaBUTENsl KJlacca KHUCIOT U creuuduueckue). XUMUUYECKHE PEeakIuH, JeKalllie B OCHOBE
MIPOMBIIIJIEHHOTO crocoba MoyydeHus cepHol Kuciotel. Ilpumenenue cepnoil kucnotsl. Conn
CepHON KHUCIIOThI, KAUeCTBEHHAsl peakius Ha cyiab(paT-uoH. HaxoxxaeHue cepbl U €€ coeuHEeHHUH B
npupojie. XMMHUYECKOe 3arps3HeHNEe OKPYKAIOLIEH Cpe/ibl COeTMHEHUSIMU Cepbl (KUCIOTHBIE TOMK/IH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIOCOOBI €T0 TIPEIOTBPAIICHHUS.

OObmass xapaktepucTuka »3jeMeHTOB VA-rpynnbl. OcCOOEHHOCTHM CTPOEHHSI aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIIEHUS. A30T, paclpoCcTpaHeHHe B IPUpoJe, (PU3NUYECKHe U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOMCTBA,
nosiyueHue u npuMeHenue. Coau aMMOHUs, UX GU3NUEeCcKre U XMMUUYECKHE CBOMCTBA, TPUMEHEHHUE.
KauecTBeHHast peakiysi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MoiydyeHue, (U3NYecKue u
XMMUYEeCKHe CBoicTBa (00IIME Kak TMpeJICTaBUTENs Kiacca KUCIOT M CIEeHU(pHUECKHE).
Vcnonb30BaHue HUTPATOB U COJIEH aMMOHHUSI B Ka4eCTBE MMHEPAJIbHBIX yI0OpeHHN. XUMHUYeCcKoe
3arpsi3HEHNE OKpY Karolel cpeibl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKAM, 3arpsi3HEHHE BO3/1yXa,
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MOYBBI M BOJIOEMOB). Docdop, amnorponHbie Moaudukanuu Gochopa, Gpuznyeckne 1 XUMUYECKHE
cpoiictBa. Oxcun dochopa (V) u dochopnas kucinora, Gu3MUECKUe W XUMHUECKHE CBOWCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBe MUHEPAIBHBIX YI0OPEHHIA.

OO6mas xapakrtepuctuka 31eMeHTOB |VA-rpynnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEHM OKMUCIEHHA. YTJIEpOJ, auIOTPOIIHble MOAM(DUKALMYU, PACHPOCTpaHEHUE B
npupoze, pu3ndeckue U XUMHUYeckne cBoicTBa. AzncopOuus. Kpyroopor yriepoaa B mpupoe.
Oxcuzpl yrieposaa, ux (QpU3MUEcCKue M XMMHYECKHE CBOWCTBA, JIEHCTBHE HA YKMBBIE OPraHU3MBI,
MOJy4YCHHUE W TPUMEHEHHE. DKOJIOrMYecKue MpoOseMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoma (1V),
TUII0Te3a IJ100aJIbHOTO MOTENJIEHHs KJIMMaTa, TapHUKOBBINA 3(h(deKT. YTosbHas KUCIO0Ta U €€ COH,
X (U3MYECKHEe U XMMHUYECKHE CBOMCTBA, MOJIyueHHE M IpuMeHeHue. KadecTBeHHast peakuus Ha
KapOoHaT-MOoHBL. VMcrnonb30Banue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHauyanbHble MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHMSX yriepoja
(MeTaH, 3TaH, 3TUJICH, AlleTUJIECH, 3TaHOJ, INIMLEPUH, YKCyCcHas KucinoTa). IIpupoaHble HCTOYHUKH
YIJIEBOAOPOAOB (YroJib, MPUPOAHBINA Ta3, HEPTH), MPOAYKTH UX MepepabOoTKu (OCH3HMH), UX POJIb B
ObITy M mpoMbIIUIeHHOCTH. [loHATHE O OMONIOTMYECKHM BaXKHBIX BEIIECTBAaX: JKHpax, Oenkax,
yIJIEBOAAX — M MX pPOJM B JKU3HU deJoBeKa. MaTepualbHOE €JUHCTBO OPraHUMYECKUX H
HEOPraHMYeCKUX COCTUHEHUH.

KpemHuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, OJy4deHne 1 npuMeHenne. CoeTnHeHMs
KpemHHus B npupone. O6mue npencrasnenus o0 okcuae kpemuus (IV) u KpeMHUEBOW KuCIOTe.
Cunukarel, MX HCIOJNB30BaHUE B OBITY, B IPOMBIIUIEHHOCTH. BaxkHelimme cTpouTenbHbIE
MaTepualbl: KepaMHuKa, CTEeKJIO, LEMEHT, OeToH, xene300eToH. Ilpobnembl Ge3omacHOro
UCTIOJIB30BaHUS CTPOUTEIHHBIX MATEPHAIIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

u3yyeHre o0pa3l0B HEOPraHWYECKHUX BEILECTB, CBOICTB COJITHOW KHCJIOTHI, IPOBEIECHUE
Ka4eCTBEHHBIX PEAKIMA Ha XJIOPUI-MOHBI M HAOJIOJEHHE NPU3HAKOB MX HPOTEKAHUS, OIBITHI,
oTpaxkaromme (U3NYECKHe W XMMHYECKHE CBOICTBAa TaJIOTEHOB W WX COCIWHEHHH (BO3MOXHO
UCIIOJIb30BaHUE BUJEOMATEPHUATIOB), O3HAKOMJIEHHE C oOpasluaMu XJOpPUIOB (raJIor€HUOB),
O3HaKOMJIEHHE C o0pasamMu ceppl U €€ COEQUHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHHE
BUJEOMATEpHUaoB), HaOIIOAEHUWE  TMpolecca  OOyriaMBaHMA — caxapa IOJA  JieHCTBHEM
KOHIEHTPUPOBAHHON CEPHOM KHUCIOTHI, M3YYEHHE XMUMHUYECKHUX CBOMCTB pa30aBiIEHHON CEpHOM
KHCJIOTHI, MPOBEJCHNE KAaYeCTBEHHOW peakluu Ha CyabpaT-noOH W HaOIIOJeHHWE Tpu3HaKa e
NPOTEKaHMs, O3HAKOMJICHHE C (PU3MYECKHMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUH
(BO3MOYKHO HCHOJIB30BaHHE BUAEOMATEpUAIOB), oOpa3laMMu a30THBIX U (POCHOpHBIX yrHOOpEeHHUH,
NoJIydeHre, coOupaHne, paclio3HaBaHUe U U3yYeHHE CBOWCTB aMMHaKa, TIPOBEICHIE Ka9eCTBEHHBIX
peaxIuii Ha MOH aMMOHUS U GocdaT-uoH U U3ydeHHE MTPU3HAKOB UX MPOTEKAHUS, B3aHMO/ICHCTBHE
KOHIIGHTPUPOBAHHON A30THOM KUCIIOTHI C MeJlbi0 (BO3MOXHO HCIOJIB30BAHUE BUAECOMATEPHUAJIOB),
U3yueHHe MOJeNell KPHCTAIIIMUeCKUX pPEelIETOK anmMasa, rpaduta, QysiepeHa, 03HaAKOMIICHHE C
IPOIIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBHPOBAHHBIM YIIEM U YCTPOHCTBOM
NPOTHBOTa3a, TMOJy4YeHHEe, cOOMpaHue, paclio3HaBaHWE M W3YYECHUE CBOICTB YIJIEKHCIOrO Tasa,
IPOBE/ICHUE KAUEeCTBEHHBIX pEakIMii Ha KapOOHAT W CHIIMKAT-UOHBI M M3Yy4YE€HHUE MPU3HAKOB UX
OPOTEKaHMs, O3HAKOMIIGHME C TMPOAYKIMEH CHJIMKATHOW MNPOMBIIIJICHHOCTH, pELICHHE
IKCTIEpUMEHTATBHBIX 33/1a4 110 TeMe «BakHelne HeMeTaIbl M UX COSTUHEHHS.

MeTasjibl M HX COeTMHEHHUs

OO011ast XapakTepUCTHKA XUMHUECKUX AJIEMEHTOB — METAJUIOB HA OCHOBAHUU MX TIOJ0XKEHUS B
[Tepuonuueckoii cucreme xumuueckux 3aemenToB . 1. MenneneeBa u ctpoerus aroMmoB. CTpoeHHe
METaUIOB. ~ MeTajyimueckass  CBs3b M METajUTM4ecKas  KpUCTaJUIM4YecKas  peméTka.
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DJIEKTPOXUMUYECKUH P HAIPSHKEHUN METaI0B. PU3NYECKUE U XMMUYECKUE CBOKMCTBA METAJIJIOB.
OOmue crnocoObl MONIydeHHUs MeTauioB. [loHSITHE O KOpPpO3WU METAIIOB, OCHOBHBIE CIOCOOBI
3aIUThI UX 0T KOppo3un. CIiaBsl (CTalb, 9yT'yH, TIOPATIOMUHIN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIIUICHHOCTH.

[Ilenounbie MeTauibl: noJioxkeHue B [lepuoanueckon cucteMe Xumuyeckux sinementon /l. M.
MenzeneeBa, CTpOCHHE UX aTOMOB, HaAXOKJeHHE B pupoae. Pu3nyeckue U XMMHUYECKHE CBONCTBA
(na mpumepe HaTpus U Kayusi). OKCUABI U TUIPOKCUABI HATpUsS U Kanus. [I[puMeHeHue meaouHbIX
METAJUIOB U UX COCIMHEHUH.

[IlenouHO3eMENBHBIE METAIBl MAarHUM U KaJIbLMK: moJjioxkeHue B [leproandeckoil cucreme
xumuueckux snemeHtoB J[. M. MenaeneeBa, cTpoeHHE HMX aTOMOB, HAXOXJCHHUE B IPUPOJE.
du3nYecKre U XMMUYECKUE CBOMCTBA MarHus 1 Kajablins. BaxkHelie coe TMHEeHUsI KabIns (OKCH/I,
THIIPOKCU, cOH). JKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmoMuHMi: monokenre B llepumoamdeckoid cucreme xumuueckux snemeHto . .
MenzeneeBa, CTpoeHUE aToMa, HaxokJaeHue B mpuponae. Dusznueckue U XMMHUYECKHE CBOWCTBA
amroMuHMS. AM(OTEpHBIE CBOMCTBA OKCHJIA ¥ TUPOKCH/IA ATFOMHHHS.

Keneszo: nonoxenue B [lepuoanueckoit cucreme xummuieckux 3neMeHToB 1. 1. Menneneena,
CTpOCHHE aToMa, HaxOoXAeHue B npupozae. Gusnueckue U XMUMUYECKUE CBOMCTBA xkene3a. OKCUIbL,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKcnepumeHm:

O3HAKOMJICHHE C 00pa3liaMyd METaIOB U CIUIABOB, UX (DU3WYECKUMH CBOMCTBAMH, U3yUEHUE
PE3yNbTaTOB KOPPO3HH METAIIOB (BO3MOXKHO HCIOJIB30BAaHUE BHUAEOMATEpUAOB), 0COOEHHOCTEH
B3aMMO/ICHCTBUS OKCUAA KAIBIIHS U HATPUS C BOJIOH (BO3MOXKHO UCTIOIb30BaHUE BUICOMATEPHUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpoOIlEcca TOPEHHS jKejie3a B KHUCIOPoJe (BO3MOXKHO
WCIIOJIb30BaHUE BUACOMATEPHUAIIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMi HA HOHBI:
MarHus, Kajablus, aTFOMUHUS, IIMHKA, XKene3a (1) u xxenesa (1), menu (1), HabnroneHne u onucanue
MIPOLIECCOB OKPAIlIMBAaHUS TUIAMEHU MOHAMU HATpUsl, KaIHs U KaiblHsl (BO3MOKHO HMCIIOJNb30BAHHE
BHJICOMATEPHAIIOB), MUCCIeAOBaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA AIIOMUHHUS U TUIPOKCHAA
IIMHKA, pelIeHUe IKCIIEPUMEHTATBHBIX 33/1a4 10 TeMe «BakHeile MeTaibl U UX COSTUHEHUS.

XuMus M OKpyKaouas cpeia

BemectBa u marepuanbl B NOBCEAHEBHOM >KM3HU 4YelOBEKa. be3omacHoe HCIob30BaHUE
BEIIIECTB M XUMHUYECKUX peakiuii B ObITy. [lepBasi mOMOIIb TPU XUMHUYECKUX 0KOTAX U OTPABICHUSX.

XUMHUYECKOE 3arpsi3sHEHUE OKpYKarolieh cpenbl (mpeaenbHas JOMyCTUMash KOHIIEHTpaIus
Beniects, qanee — [1JIK). Ponb Xxumuu B penieHnn 3K0I0OTUYECKUX MPOOIeM.

Xumuueckuii 3xcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, MIOJTUMEPHBIE MaTEPUAIBI).

Meoswcnpeomemmnwie ceasu

Peanuzarust MeXnpeIMETHBIX CBSI3€M TPU M3YUEHUU XUMUU B 9 KJlacce OCYIIECTBIISIETCS Yepe3
UCIONIb30BaHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK W TOHITHHA, SBISIOUIUXCS
CUCTEMHBIMU JJIS OTACIIBHBIX TPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TOHSATHS: HAYYHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIHU3,
CHUHTE3, Kiaccu(ukamnus, TMEepPHOJUYHOCTh, HAONIOJEHUE, JKCIEPUMEHT, MOJCIUPOBAHHUE,
HU3MEpEeHUe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN 3(DPEeKT, TEXHOTOTHS, MaTepPHAIIBI.

dusmka: wMaTepus, aroM, OJEKTPOH, TMPOTOH, HEHUTPOH, WOH, HYKIHUI, HN30TOIbI,
PaINOaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKHH 3apsi/l, TPOBOIHUKH, TOJTYITPOBOTHUKH, JUIICKTPUKH,
(OTORIEMEHT, BEMIeCTBO, TeNo, OOBEM, arperaTHOe COCTOSHUE BEIIeCTBa, Ta3, pacTBOp,
PacTBOPUMOCTD, KpUCTAITNYECKas PeIIETKA, CIIIaBbl, PU3NIECKUE BETMUHUHBI, €IMHULIBI U3MEPEHHS,
KOCMHYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJTHIIE.
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buonorus: ¢orocunTes, apixanue, Owocdepa, IKOCUCTEMA, MHUHEPAIbHBIC YyI0OpEHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: atmocdepa, rugpocdepa, MUHEPaANIbI, TOPHBIE TTOPOABI, MOJIE3HBIE UCKOTIAEMbIE,
TOILUIMBO, BOAHBIE PECYPCHL.

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA

JInuHOCTHBIE pe3yJIbTaThI

JIMuHOCTHBIE pE3yJbTaThl OCBOGHMS IPOrpaMMbl OCHOBHOIO o00IIero oOpa3oBaHUs
JIOCTUTAIOTCS B X0Jl¢ 00y4yeHHs] XMMUU B €IUHCTBE Y4€OHON M BOCHHMTATEJIbHOM JIEATEIILHOCTU B
COOTBETCTBUU C TPAJAULUOHHBIMU POCCUHCKUMU COLMOKYJIBTYPHBIMU U yXOBHO-HPaBCTBEHHBIMU
[EHHOCTSIMU, TPUHATHIMH B OOIIECTBE NpaBUJIAaMH W HOPMAaMU MOBEJCHHUS U CIOCOOCTBYIOT
poleccaM caMOIO3HaHMsl, CAMOPA3BUTHA U COLIMATIU3ALMH 00yUYarOIIHUXCSl.

JInyHOCTHBIE pe3yibTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIUN U pAaCIIMPEHUE OTIbITA AEATEIbHOCTU Ha €€ OCHOBE,
B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMSI:

LIEHHOCTHOTO OTHOLICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPHYECKOMY M HAy4YHOMY
HACIIEINIO, TIOHMMAHUS 3HAYCHHWs XWMHUYECKOH HAyKu B JKU3HH COBPEMEHHOTO OOIIecTBa,
CHOCOOHOCTH BJAJETh JOCTOBEPHOW HH(OpMAIMEe O MepeqoOBBIX TOCTHKEHUSX M OTKPBITHIX
MHUPOBOW U OTEYECTBEHHON XMMHUH, 3aMHTEPECOBAHHOCTH B HAy4YHBIX 3HAHUAX 00 YCTpOWCTBE MHpa
1 00IIEeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEJCTaBICHUS] O COLMAJIbHBIX HOPMax M IMpaBWIax MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUIEKTUBE, KOMMYHHUKaTHUBHOU KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOH,
y4eOHO-UCCIIEIOBATENIbCKOM, TBOPYECKOW W JpPYrUX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOM JAESTEIbHOCTH MPH BBIOJHEHUU Y4eOHBIX, IO3HABATENIbHBIX 3ajad,
BBIMIOJTHEHUM XHUMHUYECKHUX D3KCIIEPUMEHTOB, CO3/IaHUM Y4YEOHBIX IIPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOW Yy4eOHON JesTeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TMOBEJECHUE U NTOCTYIIKH CBOMX TOBApHUILEH C IMO3ULUN HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4E€TOM OCO3HaHUs MOCIEACTBHUI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUPOBO33PEHYECKHUE MPEACTABIECHUS O BEUIECTBE U XUMUYECKON PEAKIMH, COOTBETCTBYIOILINE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKM W COCTABJISIOIIME OCHOBY JJII IIOHMMAaHUS CYIIHOCTH
HaY4YHOH KapTHHBI MHUpa, MPEACTaBIECHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHUS NPHUPOJIBL,
B3aUMOCBS35IX YEJIOBEKA C IPUPOJHOMN CPEIOi, O POJIM XMMHUH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHBBI, HANpaBICHHbIE Ha TOJY4YEHHE HOBBIX 3HAHMW IO XHMMHH,
HeoOXoauMble i OOBSICHEHUS HaOIIOaeMbIX IPOLIECCOB M SBICHHM, IO3HABATEIbHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOW PabOTHI C
yu4eOHBIMU TEKCTaMHM, CIPAaBOYHOM JIUTEpaTypod, JOCTYIIHBIMH TEXHUYECKUMHU CpeICTBaMU
MH(OPMALIMOHHBIX TEXHOJIOTHII;

UHTEepeC K OOy4YeHHI0O U TO3HAHMIO, JII0003HATEIBHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, MPOSKTHOM W MCCIEOBATENbCKON JesITeIbHOCTH, K OCO3HAaHHOMY BBIOODY
HAIpPAaBJIEHHOCTU U YPOBHs 00y4YeHHUs B lajbHeHIeM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHUE LICHHOCTH U3HHU, OTBETCTBEHHOI'O OTHOILLIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha
3/I0pOBBIN 00pa3 )KU3HU, 0CO3HAHHUE MOCIEICTBUIA U HEMIPUATUE BPEIHBIX MPUBBIYEK (YIOTpeOIeHUs
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QJIKOTOJIs, HApPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOJIOCHUS TMpaBUil OE30MacCHOCTH TpH
o0palleHuu ¢ XUMUIECKIMHE BEIIECTBAMH B OBITY U pealbHOU KHU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

WHTEPEC K MPAaKTHYECKOMY H3y4eHHUI0 Mpodeccuil u Tpyaa pa3iMyHOro poja, YBAKCHHE K
TPYIy U pe3yibTaTaM TPYIAOBOH /I€ATEIbHOCTH, B TOM YHCJIE HA OCHOBE IMPUMEHEHUS MPEAMETHBIX
3HAHUU M0 XUMUHU, OCO3HAHHBIN BBIOOP MH/IMBUYaTbHOM TPAEKTOPHUH MPOIOJIKEHHS 00pa30BaHus C
y46TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB H
MOTPEOHOCTEH, YCHEIHON TPOodeCCHOHATBHONW NEATSILHOCTH U PAa3BUTUS HEOOXOIUMBIX YMCHHIA,
TOTOBHOCTB aJalTUPOBAThCS B MPO(eccroHaAbHOI cpee;

6) 9K0JIOrHYECKOT0 BOCTIUTAHMUSI:

9KOJIOTUYECKH 11€JIECO00pa3HOE OTHOIICHUE K MPUPOJAEC KaK MCTOUYHHMKY KM3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAaHHMS, TOHMMAaHWE I[IEHHOCTH 3J0OPOBOTO M OE€30MacHOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3[J0POBBIO, OCO3HAHUE
LIEHHOCTU COOJIOZCHMS MpaBui O€30MacHOr0 MOBEACHHUs MPH paboTe C BEIIECTBAMH, a TaKXKe B
CUTYaIHIX, YTPOXKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHWS, TOJydaeMble MPU M3yYECHUW XUMUU, IS PEIICHUS 3ajad,
CBSI3aHHBIX C OKPY)KAIOIIel MPUPOTHON CPeOH, sl MOBBILICHUS YPOBHS SKOJIOTHYECKON KYIbTYPHI,
OCO3HaHUs TII00AILHOTO XapaKTepa 3KOJOTHYECKUX MpoOJIeM M MyTel MX pelleHHs MOCPEICTBOM
METO/IOB XUMHH, IKOJIOTHUYECKOTO MBIIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B TI03HABATEILHOM,
KOMMYHUKATUBHOM U COIIMAJIbHOMN MPAKTHUKE.

MertanpeamMeTHble pe3yJibTAThI

B cocraBe MerampeaMETHBIX pe3yNbTAaTOB BBIACIAIOT 3HAYUMBIE A  (HOPMUPOBAHHUS
MHUPOBO33pEHUsI OOIIEHAyYHbIC TOHSTHS (3aKOH, TEOpWs, MPUHIUI, TUMoTe3a, (PakT, cucrema,
MIPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOPhIC HCIIOJIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYCOHBIX
mpeIMeTax M MO3BOJISIOT Ha OCHOBE 3HAHWI U3 3TUX MpPeAMETOB (POPMHUPOBATH MPEICTABICHUE O
[[EJIOCTHOW HAay4YHOW KapTWHE MHpa, U YHHBEpcajbHble ydeOHble AecTBHs (TIO3HABATENbHBIE,
KOMMYHUKATUBHBIE, PETYISTHUBHBIE), KOTOphIe OO0ecrneynBaoT (HOPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOATEIILHOMY TUTAHHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3HaBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE NelCTBUS

basoBble Jlornyeckue 1eMcTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJIOTUYECKOTO MBIIIUICHHS TPH OCBOCHUH 3HAHUMN: pACKpPHIBAThH
CMBICIT XUMUYECKHUX TIOHATUHN (BBIICIATh UX XapaKTepHbIC MIPU3HAKY, YCTAHABIINBATH B3aUMOCBSI3b C
JIPYTUMHU TOHSATHSAMH), UCIOIB30BATh MOHITUS TSI OOBSICHEHHUS OTAETbHBIX (DAaKTOB U SIBJICHHIA,
BBIOMpATh OCHOBAaHUS W KPUTEPUU ISl KiacCU(PUKAIMM XUMHUYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIUBaTh MPUYMHHO-CIIEACTBEHHBIE CBSI3U MEXIY OOBEKTaMU U3YYCHHS, CTPOUTH
JIOTUYECKHE pacCyXJAeHUs (MHIAYKTHUBHBIE, IEIyKTUBHBIC, IO AaHAJIOTHHU), NENaTh BBIBOIALI H
3aKJTFOUCHUS;

yMEHHE TPUMEHSATH B MpPOLIECCe IMO3HAHUS MOHATHS (NMPEeIMETHbIE M METaNpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIEIHN, HCIOJb3yeMble B XHMHHU, MPEoOpa3oBHIBATH IHPOKO
MPUMEHSEMbIE B XHMHH MOJICIbHBIC TPEICTABICHUS — XWMHWYECKH 3HaK (CHMMBOJI SJIEMEHTA),
XuMHUeckas GopMyiia U ypaBHEHHE XUMHUECKON PEaKkIuu — P PEIIeHUH yueOHO-TT03HABATEIbHBIX
3a/a4, ¢ y4€TOM ITHX MOJIENBHBIX MPEICTABICHUN BBISABIATH M XapaKTEPU30BATh CYIIECTBEHHBIC
MIPU3HAKA U3Y9aeMbIX 00BEKTOB — XUMHUYCCKUX BEIIECTB H XUMUYECCKHX PEAKITHiA, BRISABIISATEH OOIIHE
3aKOHOMEPHOCTH, MPUUYUHHO-CIICJICTBEHHBIE CBSI3M W TPOTHBOPEYMS] B M3YYaeMBIX MPOIECCaX H
SIBIICHUSIX.
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Ba3oBrble ucciaenoBareJLCKue AeiCTBHSA.

YMEHME UCIOJIb30BaTh [IOCTABIECHHBIE BOIIPOCHl B KAUECTBE MHCTPYMEHTA IIO3HAHMSI, a TAKXKE
B KaueCTBE OCHOBBI JUIsI (POPMUPOBAHMS THIIOTE3bI MO MPOBEPKE MPABMIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OIbITa IO IUIAHUPOBAHMIO, OPraHU3allMd W MPOBEICHHUIO YUYEHUYECKHX
9KCIIEPUMEHTOB, yMEHHE HaOMI0aTh 32 XOAOM IIpOIEecca, CaMOCTOSTENIbHO MPOrHO3UPOBATh €ro
pe3yibTar, (GopMmynupoBaTh 0000OLICHHS W BBIBOJIBI O pE3yJlbTaTaM IPOBEAEHHOTO OIIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BbIOUpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH UHGOPMAIUIO PA3IUYHBIX BHIOB U
dopM mpencTaBieHUs, MOJNy4yaeMyl0 U3 Pa3HBIX MCTOYHHUKOB (HAyYHO-TIOMYIISIpHAS JHTEparypa
XUMHUYECKOTO COJIEpKaHMsI, CIIPaBOYHbIE TOCOOus, pecypchl VHTepHeTa), KpUTUYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE NPUMEHATH Pa3InyHble METOABl U 3allPOChl MPH MOKMCKE U O0TOOpe MHMOpMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJISl BHIMIOJHEHUS] YUEOHBIX M IO3HABATEIbHBIX 3a7ad
OTIpEeNeIEHHOTO THUMa, NPUOOpEeTeHHe OombiTa B O0JACTH WCIONB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJIOTH, OBJIAJEHUE KYJIbTYpOM AKTUBHOI'O MCIIOJIb30BAHMS PA3IUYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BEIOUPATh ONTUMAIbHYIO OPMY MpeACTaBIeHUS HH(DOpMALIUN
U WUTIOCTPUPOBATH pPellaeMble 33a4l HECIOKHBIMH CXEMaMH, IuarpaMMaMu, JpyruMu opMamu
rpaduKu 1 UX KOMOWHAIUSMU;

YMEHHE HCIIOJIb30BaTh M aHAJIM3UPOBaTh B Ipolecce Y4eOHONM M HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UH(POPMAIIMIO O BIUSHUH MPOMBIIIIEHHOCTH, CEIbCKOTO X035ICTBa U TPAHCIIOPTA Ha
COCTOSIHME OKPYKaroLEe! IPUPOJHOU CpEebl.

KoMMmyHukaTnBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

yMEHHUs 337]aBaTh BOMPOCHI (B XO€ Iuanora u (M) JUCKYCCUM) MO CYIIECTBY 0O0CYyKIaeMon
TeMBI, (OPMYJIPOBATH CBOM NMPEI0KEHNSI OTHOCUTENILHO BBIMOJIHEHUS MTPETI0KEHHON 3a/1auu;

YMEHHMSI IIPE/ICTaBIATh MOJIyU€HHbIE PE3YyJIbTaThl I03HABATEIbHON IE€ATEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNaTh IPE3EHTAINIO PE3YJIbTAaTOB BbIMOIHEHHSI XUMUYECKOT0 SKCIIEPUMEHTA
(;1TabopaTOpPHOTO OIBITA, JIAOOPATOPHONW PabOTHI MO HCCIEIOBAHMUIO CBOICTB BEILIECTB, Y4E€OHOTO
IPOEKTA);

YMEHMsI y4eOHOIro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABaTENbHOU H
MCCJIEIOBATEIbCKOM AESITEIbHOCTH MPU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE yUETa OOIINX
MHTEPECOB U COIJIaCOBaHUS MO3ULUH (00CyXAeHHs, OOMEH MHEHHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIMsI COBMECTHBIX NEHCTBHI, ONIPENEIEHUE KPUTEPHUEB 110 OLICHKE KaYeCTBa BBIIIOJIHEHHON
paboTHl U ApyTHE).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CAMOCTOSITEJILHO OINPEAEIATh LENN AEATEIbHOCTH, IIAaHUPOBAaTh, OCYLIECTBIISTH,
KOHTPOJIMPOBAThH U MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JAESATEIbHOCTD, BRIOUPATh Hanboiee
s pexTUBHBIE CITOCOOBI PEIIeHHs YYeOHBIX U MO3HABATEIBHBIX 3a71a4, CAMOCTOSITEIFHO COCTABIIATH
WM KOPPEKTUPOBATh MPEIOKEHHBIM AITOPUTM JEUCTBUN IPHU BBINOJHEHUN 3aJaHUM C Y4ETOM
MOJyYeHUs HOBBIX 3HAaHMA 00 M3ydyaeMbIX OOBEKTaxX — BEIIECTBAX W PEAKIMAX, OLEHHUBAThH
COOTBETCTBUE MOJIYYEHHOIO Pe3yJIbTaTa 3asBJICHHOMN €)M, YMEHNE UCIIOIb30BaTh U aHAJIM3UPOBATh
KOHTEKCTBI, IIpeJijlaraéMble B YCIOBUH 3aJaHUA.

IIpenmeTHble pe3yJibTaThl

B cocraBe mpeaMeTHBIX pe3yJIbTaTOB 10 OCBOEHHUIO O0S3aTENBHOIO COJEpIKAHUS,
YCTQHOBJICHHOTO  JITaHHOM  (enepanbHOl  paboueil  mporpamMMoil, BBIJENSIOT: OCBOCHHBIE
0o0y4aroluMucs HayyHble 3HAHUSI, yMEHUS U CIIOCOOBI AEMCTBUM, crieupuieckue il IpeaAMEeTHON
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obnactu «XUMHS», BUIBl NEATEIBHOCTH MO IOJIYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIIpeTaluu,
peoOpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CHUTYAIIHIX.

K kxoHmy oOydenuss B 8 kjacce mpeIMeTHbIC pe3ylbTaThl HA 0Aa30BOM YPOBHE JOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OO YyUAIOIIUXCSI YMCHHIA:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHATHUI: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMECh (OJHOPOAHAs U HEOAHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTEJIbHAsA aTOMHAsi U MOJIEKYJIIpHAsl Macca, KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsl Macca,
MaccoBas JIOJS XMMHUYECKOTO 3JIEMEHTAa B COCJAMHEHUH, MOJISIPHBIA OO0BEM, OKCHJI, KHUCIIOTAa,
OCHOBaHHE, COJb, OJJIEKTPOOTPULIATEIBHOCTb, CTEIEHb OKHUCJIEHUSA, XUMHYECKas peakius,
KJaccupUKalUg peaKlMil: peakuy COEIWHEHHUS, PEaKlUU PpasJIOoKEHUs, peakluu 3aMeIleHus,
peakuuu oOMeHa, HK30- M IHAOTEPMHUUYECKUE PEaKIMU, TeIIOBOW A(peKT peakuuu, SApo aroma,
JNIEKTPOHHBIA CIIOW aroma, aTOMHasi opOWTanb, paglyc aromMa, XMMHUYECKas CBs3b, MOJISIpHAS U
HENOJIAPHAsT KOBAJICHTHAsl CBS3b, MOHHAsl CBS3b, MOH, KaTUOH, AaHWMOH, PacTBOp, MaccoBas IOJs
BellecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PaCTBOPE;
® WJUIFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHATUNA U NPUMEHSTh 3TH NOHATHUS [IPU
ONMCAaHUU BEUIECTB U UX MPEBPALICHU;
® JCMOJb30BaTh XHMMHUYECKYID CHMBOJHMKY JUIsl COCTaBieHHs] (POpMyJd BEIIECTB U ypaBHEHUI
XUMHUYECKUX PEAKIUH;
® OIpeAeNsaTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIWHEHUSX, CTEHECHb OKHCICHUS
AJIEMEHTOB B OWHAPHBIX COCIUHEHMSX, MPUHAUICKHOCTh BELIECTB K ONpEACNEHHOMY Kiaccy
COCIMHEHHH 10 (popMyaM, BUJ XUMHUYSCKON CBS3M (KOBAJICHTHAS W MOHHAS) B HEOPTAHHMUYECKUX
COEMHECHHUSIX;
e packpsiBaTh cMmbIci [lepuoguueckoro 3akona Jl. 1. MenaeneeBa: 1eMOHCTPUPOBATh TOHUMAHUE
MEPUOINYECKOMN 3aBUCUMOCTH CBOMCTB XMMUYECKHUX 3JIEMEHTOB OT MX MOJIOkEHHUS B [lepnoanyeckoi
CUCTEME, 3aKOHOB COXPAHEHMS MACChl BELIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOIO
YU€HHs], 3aKOHa ABOTaIpo;
® OMNHUCHIBATH M XapakTEepH30BaTh TabmuuHyio ¢opmy lleprogudeckoit CHUCTEMBI XUMUYECKUX
AJIEMEHTOB: pazNUyaTh MOHITUS «TJIaBHas moArpymnmna (A-rpynmna)» u «mobounas moarpymnmna (b-
TpyIIa)», Majible U OOJBIINE MEPUOJIbI, COOTHOCUTh 0003HAYECHHS, KOTOPhIE UMEIOTCSl B TaOJIUIIE
«IIepuoanyeckass cucrema xumudyeckux odiaeMmeHToB JI. M. MengeneeBa» ¢ 4YHCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUECKUX AJIEMEHTOB (COCTaB U 3apsij siapa, o0IIee Yucio
ANEKTPOHOB U paclpepeNieHHe UX TI0 AIEKTPOHHBIM CIIOSM);
e KJacCU(PHUITUPOBATh XUMHUECKUE AIEMEHThI, HEOPTAaHMUECKHE BEIIECTBA, XUMUUYECKHE PEAKIIUU
(0 YMCTy ¥ COCTaBY YYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (PeKTy);
® XapakTepHu30BaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MOJTBEPK/Iasi ONMHUCAHUE MPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIMX XHUMHYECKHX
peakuuii;
® IIPOrHO3UPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KQUECTBEHHOI'0 COCTABa, BO3MOKHOCTH
MPOTEKaHUS XUMUYECKHUX MPEBPAIICHUIN B Pa3IMYHBIX YCIOBHUSAX;
® BBIUUCIATH OTHOCUTEIBHYI0 MOJIEKYJSIPHYIO U MOJISIPHYIO MAcChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO DJJIEMEHTa M0 (opMysie COEAMHEHHUS, MAacCOBYIO JOJIF0 BEIIECTBA B PacTBOPE,
MPOBOJUTDH PACUETHI IO YPABHEHUIO XUMHUUECKON PEAKIINY;
® IIPUMEHATH OCHOBHBIE OINEPALIMU MBICIUTEIBHON JEATEIBHOCTA — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000111eHIe, CHCTeMAaTH3alNI0, KITacCU(DUKAIINIO, BBISIBICHUE MPUYMHHO--CIEACTBEHHBIX CBSI3CH —
JUISl U3YYEHUS CBOMCTB BELIECTB U XUMUUYECKUX PEAKIIMM, ECTECTBEHHO-HAYYHBIE METO/IbI ITI03HAHUS
— HAOJIIOICHUE, M3MEPEHHUE, MOJICTTUPOBAHHUE, SKCIIEPUMEHT (peabHbIN U MBICJICHHBIH ),
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e CJIeI0BaTh MpaBUJIaM IOJIb30BAHMSI XUMUYECKON MOCYA0M U JIabopaTOpHBIM 000py/AOBaHUEM, a
TaK)Ke MpaBujiaM OOpalleHHs C BEIIeCTBAMU B COOTBETCTBHM C MHCTPYKIMSIMH IO BBIITOJIHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OIBITOB MO TMOJYyYEHUI0 M COOMPAHUIO Ta3000pa3HBIX BELIECTB
(BomopoJla M KHCIOpOAa), MPUTOTOBICHUIO PACTBOPOB C OMNPENEIEHHON MAacCOBOM J10Jei
pacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M HPOBOAMTH XMMHMUYECKHE SKCIEPUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB LIEI0YEH U KUCIIOT C MOMOIIBI0 HHINKATOPOB (1akmyc, (heHondranens,
METHJIOPAHXK U IPYTHE).

K koHiy oOydyenus B 9 KJjacce HpeAMETHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:
® pacKphIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATUN: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTUOH, AaHWOH, IPOCTOE  BEUIECTBO,  CJIOKHOE  BEUIECTBO,  BaJIEHTHOCTD,
3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUSI, XUMUYECKas pEaKILIMsl, XUMUYECKasl CBSA3b, TEIJIOBOU
ahdexT peakuuu, MOJIb, MOJSAPHBIAE O0BEM, pacTBOp, OJICKTPOIUTHI, HEIIEKTPOJHUTHI,
DIIEKTPOJIUTHYECKAsT UCCOIMANNSA, PEAKIHH HMOHHOTO OOMEeHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, 0OpaTHMbIe M HEOOpaTHMbIE PEaKIUH, OKACIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUH,
OKHUCJIUTEIb, BOCCTAHOBHUTENb, OKHCICHHE U BOCCTAHOBJICHHE, aJUIOTpONusi, amM(pOTEepHOCTb,
XUMHUYECKast CBsA3b (KOBAJCHTHAs, HOHHAS, METAININYECKasl), KpUCTAIIIMYECKasl PeléTKa, KOPpPO3Hus
METaJUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOW PEaKLMM, IIPEAEIBHO AonycTuMas KoHueHrpauus [1/IK
BEILECTBA;
® WJUIKOCTPUPOBATH B3AUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHIATHI U IPUMEHSATh 3TU MOHATUSA NIPU
OINMCAHUU BEIECTB U UX MPEBPALLEHUI;
® UCMOJb30BaTh XHMUYECKYID CHMBOJHUKY [UJIsl COCTaBJieHHs (OpMYJ BEIIECTB M ypaBHEHUM
XUMHYECKUX PEAKIIUN;
® ONpeleNsATh BaJCHTHOCTb W CTENEHb OKHUCICHHUS XUMHUYECKHUX 3JIEMEHTOB B COEIUHEHHUSX
pa3IMYHOTO COCTaBa, NPHHAIEKHOCTh BELIECTB K ONPEACIEHHOMY KiacCy COEAMHEHHH II0
dbopMynaM, BUJ XMUMHUYECKOH CBSI3U (KOBaJCHTHAas, MOHHAs, METaJNIMYecKas) B HEOPraHMUECKUX
COEIMHEHUX, 3apsii MOHA 0 XUMHUYECKOW (opMmysie, XapakTep Cpelbl B BOJHBIX PACTBOPAX
HEOPraHUYECKUX COEAMHEHUMN, TUIl KPUCTAINTIMYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;
e packpbiBaTh cMbici llepuognueckoro 3akona /[. M. MenneneeBa M JE€MOHCTPUPOBATH €r0
NOHMMAHUE: OIHChIBATh U XapakTepu3oBaTh TabmuuHyto ¢GopMy Ilepuoaudeckoil cUCTEMBbI
XUMHYECKHX JJIEMEHTOB: pa3NuyaTh MOHATUS «rjiaBHas moarpymma (A-rpynma)» u «mo0ovHas
noarpynmna (b-rpymmna)y, mansie 1 60JbIIIe TEPUOABI, COOTHOCUTH 0003HAUYEHH I, KOTOPbIE UMEIOTCS
B IEpUOJNYECKON TaOJMIle, C YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB XHMHUYECKHUX
AJIEMEHTOB (COCTaB M 3apsij sjipa, 001Iee YUCIIO0 3IEKTPOHOB U pacHpeIeIeHUE UX M0 AIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M MX COEJUHEHUH B
npezesiax MajiblX IEPUOOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
e KJacCUPHUIMPOBATh XMMUYECKUE AJIEMEHThI, HEOPraHNYECKHE BEIeCTBA, XMMUUECKUE PEaKIuu
(10 YMCIy U COCTaBY YYAaCTBYIOIIUX B PEAKIIMU BELIECTB, MO TEIUIOBOMY 3((}EKTy, M0 U3MEHEHHUIO
CTeNeHEeW OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
® XapakTepu30BaTh (OMHCHIBATH) OOIMME W CHenu(PUUIECKHe XUMHYECKHE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MOATBEPKIasi ONMHCAHHWE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX ypaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;
® COCTaBJIATh YPABHEHUS NIEKTPOJIUTUYECKON TUCCOLMALUNN KUCIIOT, IIEJI0Uel U COJIeH, IOJIHbIE U
COKpaIEHHBIE YPaBHEHUS PEaKIHii HOHHOTO OOMEHa, YpaBHEHHS pPEaKIuil, MOATBEPKIAFOIINX
CYILIECTBOBaHHE FEHETUUECKOM CBSI3U MEX]y BEILIECTBAMU PA3JINYHBIX KJI1ACCOB;
® DPaCKphIBaTh CYIIHOCTb OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OallaHCca ITUX PeaKIINi;
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® IIPOTHO3HMPOBATH CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3SMOXKHOCTH TPOTEKAHUS
XMMHUYECKHX MPEBPALICHUHN B Pa3IUYHBIX YCIOBHSIX;

® BBHIYHUCIATH OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XMMHYECKOTO JJIEMEHTa 10 (OpMyJie COSIMHEHHS, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
IPOBOANTH PAcUYETHI IO YPAaBHEHHUIO XUMHUYECKOH peaklny;

e coOmroAaTh MpaBuia MOJIH30BAHUS XMMUYECKON MOCYOH M 1abOpaTOpHBIM 000pyIOBaHHEM, a
TaKKe MpaBWiia OOpAaIlEHHs C BEMIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMH I10 BBIIOJTHEHHIO
7a00paTOPHBIX XMMUYECKUX OIBITOB IO TOJYYCHUIO M COOMpaHHIO Tra3000pa3HBIX BEIIECTB
(aMMMaKa U yriaeKucioro rasa);

® [POBOJWTH PEAKIUH, MOJTBEP)KAAIOMINE KAYeCTBEHHBIH COCTaB PpA3NUYHBIX BEIIECTB!
pacmo3HaBaTh ONBITHBIM ITyTEM XJIOpUA-, OpOMHUI-, HOAWA-, KapOoHar-, Qocdar-, cuimkar-,
cynb(aT-, THIPOKCH/I-MOHBI, KATHOHBI aMMOHHMS 1 MOHBI H3y4E€HHBIX METAJIOB, IPUCYTCTBYIOIIHE B
BOAHBIX paCTBOpAX HCOPraHUYCCKHUX BCUICCTB,

¢ JIPUMCHATH OCHOBHBLIC OIICpallvn MBICJIMTEIbHOMN ACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPABHCHUC,
O606HI€HI/IG, CUCTCMATHU3alUI0, BBIABJICHUC IMMPUYMHHO-CIICACTBCHHBIX CBSI3EH — AJi1 U3YUCHUA
CBOMCTB BEIICCTB U XUMHNYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYUYHBIC MCTO/IbI ITIO3HAHUA — Ha6JHOI[eHI/Ie,
U3MEpEeHNE, MOJICITMPOBAHUE, IKCIIEPUMEHT (PEabHBIN U MBICICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC

Ne
n/n

HaunmenoBanue
pa3iesioB U TeM

[TepBoHavasibHBIE
XUMUYECKUE
TIOHSITHS

Baxueimue
MpeACTaBUTEIHN
HEOPTraHUYECKUX
BCIIECTB

Yyeounie
4achbl

20

30

Konrpoabubie IIpakrunuyeckue

padoThI

1

padoThI

2

0P/IIOP

bu6mmoreka [IOK
https://m.edsoo.ru
[7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru
[741837c¢

Oo6uree

[Tepuoanueckuii
3aKOH u
[Iepnonnueckas
cucrema
XUMHYECKUX
anementor . .
Menpeneena.
Crpoenue
aTOMOB.
XuMu4ecKas
CBSI3b.
OkucnauTenbHo-
BOCCTAHOBHUTEIJIbH
bI€ PEaKIuu

KOJIHYECTBO

YacoB Mo MporpaMmme

18

68

bubmuorexa [JOK
https://m.edso0.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
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TEMATHYECKOE INTAHUPOBAHHUE

9 KJIACC
Ne HammeHoBanme Y4deOHbIe KoHnTpoabHbie IIpakTH4eckue 30P/LIOP
n/m  pasaesioB U TeM 4achbl padoThI padoThI
1 BemectBo u but6mmoreka [IOK
XHUMHYCCKUEC 17 2 1 https://m.edsoo.ru/7f
peaKIuu 41a636
2 Hemeramne! u ux but6mmoreka [IOK
COCMHEHUS 25 1 4 https://m.edsoo.ru/7f
412636
3 Meraiibl U HX but6mmoreka [IOK
COCAMHEHUS 20 1 2 https://m.edsoo.ru/7f
412636
4 Xumus u bubnuorexa [IOK
OKpYXaromias 6 https://m.edsoo.ru/7f
cpena 41a636
OO0mee  KOJIMYECTBO 68 4 7

YacoB M0 MporpaMmme

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA

OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 8 kmacc/ I'abpuensu O.C., OctpoymoB W.I'., CnaakoB C.A., AKuHOHEpHOE OOIIECTBO
«M3narenbcTBO «lIpocBemenune»
» Xumus, 9 xnacc/ I'abpuensn O.C., OctpoymoB N.I'.,, Cnaako C.A., AKuuoHepHoe 0OIIECTBO
«M3narenbcTBO «lIpocBemenne»

METOJIUYECKHUE MATEPUAJIBI JIJ1S1 YYUTEJISA
Xumus, 8 kmacc/ Pymutuc I'.E., ®@enpaman @.I'., Axumonepnoe obmectBo «M3marenbcTBo
«IIpocBenieHne»
Xumus, 9 xmacc/ Pymutuc I'.E., ®@enpaman @.I'., AkmuonepHoe oOmiectBo «l31aTenbcTBO
«IIpocBenieHne

INUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/subject/29/



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://resh.edu.ru/subject/29/

