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HOACHUTEJIBHASA 3AIIUCKA

[IporpaMma 10 XUMHM Ha YpPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHON MPOTPpaMMbl OCHOBHOTO OO0IIIEro oOpa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OOO, a Ttakxke Ha oOcHOBe enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIINYU MPENOaBaHusl Y4eOHOro nmpeaMera « XUMUs»
B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Aa€T MpeECTaBICHUE O IENsAX, OO0IIeil cTpareruu
oOy4yeHUs, BOCHUTAHUS W Pa3BUTUS OOYYAIOIIMXCS CPEACTBaMH Y4eOHOTO
npeaMera, YCTAaHABJIUBACT o0s13aTenbHOe IPEAMETHOE COJIepKaHue,
npeaycCMaTpUBACT PACHPEACICHHE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHUE IO
pazgenaM M TeMaM MPOrpaMMbl MO XWUMHUHU, ONPEACISAECT KOJIUYECTBEHHBIC W
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YUYECHUSI XUMHUH C  Y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTUKM  Y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolIuXxcsi, ONpeAesieT BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a Takke TpeOOBaHMI K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE LieJiel 3ydeHUs NMpeaMeTa U OCHOBHBIX
BUJIOB Yy4eOHO-TIO3HABATEIBHON JEATEILHOCTH O0O0YyYalolerocs IO OCBOEHUIO
y4eOHOT0 CoJIepKaHUsI.

3HaHWE XUMHH CIYXHUT OCHOBOM [JIi (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MpejCcTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAXKHYIO
poiib UrpatoT (GopMUPYEMbIE XUMHEH TPEACTABICHUS O B3aMMOIPEBPANICHUSX
SHEPTrur M 00 SBOJNIOIUHU BEIIECTB B MPUPOJE, O MYTAX pEHICHUS TII0OAIbHBIX
npoOJjieM yCTOMYMBOTO PA3BHTHS YEJIIOBEUYECTBA — CHIPHEBOM, IHEPTreTHUCCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIEM 3PaBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  peanm3alldd  BO3MOXKHOCTEW IS CaMOpa3BUTUS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIel 1 (QYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommXxcs, HABBIKOB WX CAMOCTOSTENBHOW Y4EOHOW JIESTEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIIbCKUX YMEHUM, HEOOXOJUMBIX Kak B
MMOBCEAHEBHOM JKU3HU, TaK U B MPO(ECCUOHATBHON IS TEIHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LEJIOCTHOTO B3I HA €AUHCTBO MIPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0YyYaIOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE
oOpa3zoBaHue 00y4arOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEYMBAIOTCS CHEIU(PUKON
COJepKaHMsl ~ y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MEJarorMuecKu
aJanTUPOBAHHBIM OTpakeHHWEeM 0a30BOM HAYKM XMMHUH Ha ONpPENeNEHHOM dTare e
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOIO 00II€r0 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIUMHCS CUCTEMBbI MEPBOHAYAIBHBIX TMOHSATUNA XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHM W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSTHM
OpraHUYeCKOM XUMUHU.

Crpyktypa coaepkaHusi MpOorpamMMbl M0 XUMHHU CPOPMHUpPOBaHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ usyueHuto. CopepkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XUMHUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHN O XUMUYECKOU
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpraHW30BaHbl [0 TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUM Ha OCHOBE TEOPETUUYECKHUX IMPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunonnueckoro 3akoHa /. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBSI3H;

— TMpeAcTaBieHUl 00 AIIEKTPOIUTHYECKOW IHCCOIMAIMKM BEUIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
TIOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENHHO OT OJJHOTO
YPOBHS K JPYromMy, BBITONHAS (QYHKIUH OOBACHEHHS W IMPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U IMOIYyYECHHS
U3Y4YaeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (OPMHUPOBAHUIO
MPEJCTABIEHUS] O XUMHUUYECKOW COCTABIIAIOIIEN HAYYHOM KapTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOIO OTHOUIEHHWS K HAayYHOMY 3HAHUIO H
MeToJaM NO3HaHMS B Hayke. M3yueHue XUMUU TPOUCXOAUT C MPUBICYEHUEM
3HAHWA W3 paHee HM3yYCHHBIX Y4YEOHBIX MpeaMeToB: «OKpyKarouuil Mup»,
«buonorus. 5-7 knacce» u «du3nka. 7 Kiacey.

[Ipy wW3yueHWHM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUKH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOrO €CTECTBO3HAHUS, MPAKTUYECKON
NEATEIbHOCTU YEJIOBEKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3amaya y4eOHOTO mMpeaMeTa COCTOWT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKUX IOJI0KEHUH,
JOCTYMHBIX 0000IIEHUI MUPOBO33PEHUECKOTO XapaKkTepa, A3blka HayKH, B



OpuoOOIIEHUH K HAyYHBIM METOJaM TIO3HAHUS TMPU HW3YYCHHH BEIIECTB H
XUMHUYECKUX peakiuid, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHHA U
UX TIPUMEHEHWU B Yy4eOHO-TO3HABATEIBHOH M y4eOHO-HCCIEA0BATEIHCKOM
AESITENPHOCTH, OCBOCHHMM TIPaBUJ O€30MacHOro OOpaiieHus ¢ BEIIeCTBAMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XMMUU HAa YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHUsl BaKHOE
3Ha4YeHHE MPUOOPETH TaKUe LEJH, KaK:

— (¢opMupOBaHHE WHTEIUICKTYaJbHO pA3BUTON JHMYHOCTH, TOTOBOW K
camM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO# aanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBHUSM KH3HHU;

— HampaBlIEHHOCTh OOydYeHHs Ha CHCTEMaTHYeCKoe MpUOOIICHHE
O0yJarommMXxcs K CaMOCTOSITEIPHON IT03HABATEIHLHON JESATEIBHOCTH, HAyYHBIM
METOoZaM TIO3HAaHUA, (POPMHUPYIOIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yClIOBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYaIOIIUMHUCS
OIbITa PAa3HOOOPA3HON NEATETHbHOCTH, TO3HAHWS W CAaMOIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETEHIMI), MMEIOIIUX YHUBEPCAIBbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JESTEIHHOCTH;

— (dopmupoBanue oOmEH (QYHKIMOHATIBHOW H  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UHCJIE YMEHUM OOBICHATH M OLEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHpA, WCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYeHHbIE NPHU H3yUYECHUU
XUMHH, TPUMEHATh WX MPU PEIICeHUH Npo0JeM B TOBCEIHEBHOM >XU3HU W
TPYJOBOM J1€ATETbHOCTH;

— ¢opMupoBaHue y OOy4YalONmUXCS T'YMAaHUCTHYECKHX OTHOIICHUM,
NOHUMAHUS 1EHHOCTH XUMHUYECKUX 3HAHWM HJi1 BBIPAOOTKH DKOJOTHYECKU
IeJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JEATEIBHOCTH B IENAX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPY>KAIOIICH MPUPOTHOMN CPEIIbI;

— pa3BUTHE MOTHBALIMM K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO H
CAaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY HpO(WiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee uucaO YacoB, OTBEAEHHBIX JUIS H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B Hezelmo), B 9 kimacce — 68 yacos (2 yaca B HEJEINIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHaYanbHbIE XMMUYECKHE MOHITHUS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YEIIOBEKA. XHUMHUs B CUCTEME HayK.
Tena wm BemecTBa. ®Du3nMyeckue CBOWCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsiTHE O METO/aX MO3HAHUS B XUMUHU. UHCThIE BEIIECTBA U CMECH.
Crnioco0sI pa3eneHus cMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE JJIeMEHThl. CHUMBOJIBI XHMHUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BENIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumuueckass ¢dopmyia. BaleHTHOCT, aTOMOB XUMHYECKHUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsi AaTOMHAas Macca.
OtHocuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Mosib. Monsipaas mMacca. B3auMocCBsA3b KOJIUYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHHUI[ BemiecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COSTUHCHUM.

du3nuecKne U XUMHUUYECKHE SBJICHUS. XUMHUECKasl peakius U e€¢ Mpu3HaKH.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XMMHUUYecKHe ypaBHeHus. Kiaccudukaius
XUMHYECKUX PEaKIi (COeAMHEHMS, Pa3JIOKEeHHs, 3aMEIlIeHUs, OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpamieHus: ¢ J1abopaTOpHbIM 00OPY/IOBaHUEM, U3yUYEHHUE M OIHMCAHHE
bU3MYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJCHUE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJa, pAacTUpaHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlWs BOJbI) U XUMHUYECKUX (TOPEHUE CBEYM, MPOKAJIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mella ¢ KHCJIOTOMN) SIBICHUM, HAOII0IeHUE U
ONMCaHWE NPHU3HAKOB IMPOTEKAHUS XUMHYECKHX peakUui (pas3iioKEeHHE caxapa,
B3aMMOJICCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THUIAPOKCHIIA
menu (II) mpu HarpeBaHuu, B3auMoAeHCTBHUE kele3a ¢ pacTBopoM conu meau (II),
M3y4eHHE CIOCOOOB pa3JeieHUs] CMecel: C MOMOIIbI0 MarHuTa, (GUILTPOBAaHUE,
BbITIApUBAHUE, AUCTHIIAIMS, XpoMaTorpadusi, MpOBEJCHUE OUYNCTKH TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONUCAaHHWE  Pe3yJIbTAaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUsT MACChl, CO3JAaHUE MOJENIEH MOJIEKYII
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBUTEe M HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenusi). Okcunbl. [Ipumenenue kucnopoaa. CriocoObl



MOJIyYeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiinieHHOCTH. Kpyrosopot
KHCJIopoa B ipupojie. O30H — aIoTponHas MOJIU(PUKAIIIS KUCIOPOa.

TeroBolt >P(GeKT XMMHUYECKOW peakUuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pPEaKUUU. TOIUIMBO: yrojdb M METaH. 3arpsA3HCHHE
BO3/1yXa, yCWJICHHE TapHUKOBOTro 3¢ (deKra, pa3pylieHue 030HOBOTO CIIOs.

Bogopon — »memeHT M mpoctroe BemecTBO. Haxoxaenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

Momnsipabiil 005EM ra30B. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

Odusznyeckue CBOWMCTBA BOAbl. Boma kak pactBoputenb. PacTBOpSL.
HaceblllieHHBIE M HEHACHIIIEHHBIE PACTBOPHI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BellleCTBa B pacTBOpE. XUMHUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Ponb pacTBOpoB B mpuUpojie U B KU3HU YeoBeKa. KpyroBopot BOAbl B MPUPOJE.
3arpsiz3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus nHeopranmdeckux coenuHeHuid. Oxcuabl. Knaccudukarus
OKCHUJIOB:  cosieoOpasyroiue  (OCHOBHBIE, KHUCIOTHBIE, aMQpOTEpHBIE) U
HecosneoOpasyrmue. Homenknatypa oxcuaoB. Dusnyueckue u XUMHYECKHE
cBOMCTBa OKCUJIOB. [loyueHne okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomeHknaTypa ocHoBaHuil. PU3MYECKHE U XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [losrydeHne OCHOBaHUI.

Kucnotsl. Knaccuduxanus xkucnor. Homenkiarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psan aktuBHoctm MmeramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosieil. @uzndeckrue U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue coieit.

I'eneTnyeckas cBA3b MEXKIY KJIacCaMH HEOPTraHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPENECICHUE COAEPKAHUS KUCIOPOJa B BO3AYyXE, MOJIyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HaOIo/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C 0Opa3llaMHd OKCHJIOB U
OMMCaHWE HUX CBOWCTB, MOJydeHUE, COOUpaHUE, pPAcClO3HABAaHUE W H3yUYCHHE
CBOWCTB BOAOpoJia (TopeHue), B3aumozeicTBue Bojoposaa ¢ okcuaoMm meau (II)
(BO3MOXKHO HCIIOJIP30BAaHUE BUCOMATEPHAJIOB), HAOMIOACHUE OOPA3I[OB BEIICCTB
KOJIM4YecTBOM 1 MOJIb, HCCIIEIOBAaHHE OCOOEHHOCTEH pPAacTBOPEHUSI BELIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aWMOJECHCTBHE BOJBI C METAJUIaMHU
(HaTpuem M KajblueM) (BO3MOYKHO HCIOJb30BAaHUE BHUACOMATEPHUAIIOB),



UCcClieIoBaHUEe O00pa3lOB HEOPraHMYECKUX BEIIECTB Pa3JIMUHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUsI OKPACKU MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3amMmojnericTBus okcuaa Mmead (1) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C MeETAJUIaMH, pPEaKkUuid HEUTpalu3aluy, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHHWE OJHOTO METaJUla APYTMM W3 PAcTBOpa COJIA, PEUICHUE
AKCIIEPUMEHTAJIBHBIX 3a/a4 10 Teme «BaxkHelmmne Kiacchl HEOPTraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoauyeckass cucreMa XHUMHYECKHUX
ieMenToB JI. W. MengeneeBa. CtpoeHne aroMoB. XHMHYECKas CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHBIE PEaKIIUU

[lepBble TOMBITKK KiIacCU(PUKAIMM XUMHYECKUX dJeMeHTOB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMEIIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(OTEPHBIE OKCHIBI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoguueckasl cucTeMa XMMUYECKUX 3JIEeMEHTOB /1.
N.  MenneneeBa.  KoporkomepuomHas W JUIMHHONEPUOIHAs dbopmbl
[Tepunonnueckoit cucrembl xumuueckux snemeHToB J[. . Menaeneesa. Ilepuonas
u rpynmbl. Ou3nM4eckuil CMBICT MOPSAKOBOTO HOMEpa, HOMEpPOB Iepuoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siep. M3otomnbl. DnekrpoHsl. CTpoeHue
ANEKTPOHHBIX  000J0ueKk aroMoB TmepBbiX 20 XUMHUYECKHUX  DIIEMEHTOB
[Tepuonnueckoit cucremnl JI. M. MengeneeBa. XapakTepUCTUKa XUMHYECKOTO
3JIEMEHTA 110 ero nonoxxenuro B [lepuonnueckoit cucreme /1. 1. Menzaeneena.

3aKOHOMEPHOCTH M3MEHEHHUSl pajJhyca aTOMOB XUMHYECKHUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAINIMYECKUX CBOMCTB 10 TPYIIaM U EPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leprnoan4ecKkoil CUCTEMbI XUMUYECKHUX
BJIEMEHTOB JUIA pa3BUTUA Hayku W mnpaktuku. J[. WM. MengeneeB — yd€HbId U
rpaXkJaHUH.

Xumuueckass cBs3b. KoBalieHTHass (HOJpHAasT M HENOJSpHAas) CBS3b.
DNEKTPOOTPUIATENBHOCTh XUMUYECKUX 3J1€MEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
IIporiecchbl OKucCaEHUs U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BENIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA LMHKA C PACTBOPAaMHM KHUCJIOT M UIEJI0YEH, IMPOBEJCHUE ONBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS).

Mexcnpeomemmuvwie ceasu



Peanuzanus MexXnpeIMETHBIX CBs3€M MpU HM3ydYeHUM XUMUU B 8 Kjacce
OCYIIECTBIISIETCS. 4e€pe3 HUCIOJb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U MOHSATUM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: Hay4dHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(ukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuka: Marepus, aToMm, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIU],
W30TOIbl, PAJIMOAKTUBHOCTh, MOJIEKYJIA, IJEKTPUUYECKUI 3apsijl, BEIIECTBO, TENO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, a3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHEThI, 3B€3/1b1, COMHIIE.

buonorus: horocunTes, npixanue, buocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpabl, TOpPHbIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMbI€, TOILIMBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYeCKAsi peaKkuusi

[Tepuonnueckuii 3akoH. [lepuoauueckas cucteMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COEIMHEHUII B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepuoamueckoi
CUCTEME U CTPOEHHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMUYECKOW CBSI3U. THUMBI KpPHCTAJUNIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOU CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUECKHE
CBOMCTBAa BEILECTB, OTHOCAIIMXCA K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukaims XuMU4ecKUX peakinii Mo pa3IudHbIM MpU3HaKaM (110 YUCIy
M COCTaBy Yy4YaCTBYIOIIMX B pEAKIMU BEIIECTB, MO TEIIoBOMY 3(ddekTy, 1o
M3MECHEHHIO CTETICHEW OKMCIECHUS XMMHYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, 1O
YYaCTHIO KaTajau3aTopa). JK30- U HAOTEPMHUYECKUE PEAKIUU, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 OOpaTHUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHITHEe 0 TOMOTEHHBIX M TETEPOTeHHBIX
peakuusx. [lonstne o karammse. [IoHsTne 0 xXuMHUecKOM paBHOBecUU. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKUUMU M IIOJOXKEHHE XUMHYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENbHO-BOCCTAHOBUTENBHON peakiuu. COCTaBICHUE YPABHEHUN



OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUUd C  HCHOJB30BAHHEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEUIECTB C Pa3IUYHBIMU BUJIAMU
xumuyecko cBsizu. Crenenp aucconuanuu. CUIbHbIE U ClIa0ble AIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MpOTEKaHUsI peakluii HOHHOTO 0OMeHa,
IIOJIHBIE M COKpAIl€HHbIE HWOHHBIE YpaBHEHUS peakiui. CBONCTBAa KHUCIOT,
OCHOBaHMW M COJeld B CBET€ NPEICTABIEHUH 00  DIEKTPOJIUTUYECKOU
nucconuanuu. KauecTBeHHbIE peakiiuy Ha HOHBI. [IoHsITHE O THIpOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJECJISIMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB U HEMeETauioB (TpaduTa W anMasa), CI0XKHBIX BEIIECTB
(xmopuia HATpUsl), UCCIIECIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW pPEaKIUU
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AJICKTPONPOBOTHOCTHU
pacTBOpOB BENIIECTB, IMpollecca AUCCOLUMAIMUA KHUCJIOT, WIEJIo4Yed U  cojeu
(BO3MOXKHO  WCIOJIb30BaHHE  BHUJEO MaTEpPHalOB), IMPOBEJACHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKaHUS  peakluii  HOHHOTO  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakiuu pasiIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX PpEAaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTaJibl 1 MX COeAMHECHUSA

OO6mast xapakTepucThka ranoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTpoeHne u (PU3NYECKHe CBOWCTBA MPOCTHIX
BEIIECTB — TAJIOreHOB. XWMHUYECKHE CBOMCTBA HAa NPUMEPE  XJopa
(B3auMozeiicTBUE C MeTaulaMd, HEMETaJJIaMH, IejioyamMu). XJIOPOBOIOPO.
ConsHass KWCIIOTa, XMMUYECKHUE CBOMCTBA, IMOJydeHUE, NMpuMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJIOPOJA HAa OpPraHW3M 4YeJoBeKa. BakHeumme XJIOpuapl U HX
HaXO0XICHHUE B PUPOLE.

Oo6mrast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pumdyecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPOa U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHe CBOWCTBa cephl. CepoBOMOpOA, CTpOCHUE, (PU3UYECKUE U
XUMUYeckre cBorcTBa. OKCHIBI Cephbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmme  Kak
MPEACTaBUTENS Kjacca KHUCIOT H cruerupuyeckne). XHUMHYECKHUE PEaKIHH,
JeXalme B OCHOBE IMPOMBIIUIEHHOIO CHOco0a MOJYy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCIOThL. CONM CEPHOM KUCIIOThI, KAUYECTBEHHAsI PEaKLUs Ha



cynbdar-uoH. Haxoxaenue cepbl U €€ coelMHEHUM B mpupojge. XUMUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpelbl COCAUHEHUSIMHU Cepbl (KUCIOTHBIC JTOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, PacHpOCTpPaHEHHUE B MPHUPO/IE,
dbu3nUeckue U XuMU4Yeckre cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojlyueHue u npumeHenue. Coiau aMMOHMS,
ux (pU3nYecKue U XUMUYECKHUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ MmoiydeHue, pu3nyeckue M XUMHUYECKUE
cBoiicTBa (0OlIME Kak MpEACTAaBUTENS Kiacca KHUCIOT U creuudduueckue).
Hcnonw3oBanne HUTPATOB W COJIGM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKaIolel Cpe/ibl COeAMHEHUSIMU a30Ta
(KUCIOTHBIE JOXAM, 3arps3HEHUE BO3[yXa, NOuBbl W BoA0EMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u pochopHas kuciaora, Gu3MIeCKue U XUMUIESCKHUE CBOWUCTRA,
nonydenue. Mcnonns3zoBanue pocharoB B kauecTBe MUHEPATbHBIX yIOOPEHUI.

O6mas xapakrepuctuka snemMeHToB [V A-rpynmbel. OcoOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHCICHHUA.  YTIEpol,  aJUIOTPOIHbIC
Moau(UKALMK, PACHpPOCTpPaHEHHE B TpPHUPOAE, (PUINYECKHME U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCUAbl yriepoja, ux
¢uznueckre M XMMHUYECKHE CBOMCTBa, JEWCTBHE Ha JKHUBBIE OpPTraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHEe. DKOJOTHYECKHe MpOOJIEeMBbl, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumnore3a r100aJbHOTO TMOTEIICHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCI0Ta U €€ coiu, X GU3NIECKUEe M XMMHUYECKUE CBOMCTBA,
nojiyueHue u mnpuMeHenwe. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIWIIMHE, MTPOMBIIIIEHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHauanbHbBIC TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKH YTIIEBOJOPOAOB (Yrojib, MPUPOIHBIN Ta3, HEDTH),
MPOAYKTHl WX mepepaboTku (OCH3WH), UX pPOJIb B OBITY W MPOMBIIICHHOCTH.
[lonsiTue 0 OMONIOTMYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBojJax — U UxX
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €JAMHCTBO OPraHHYeCcKUX U
HEOPraHUYECKUX COCAUHEHUM.

KpemHunii, ero ¢usmueckue W XUMHUYECKHE CBOWCTBA, TMONyYeHUE U
npuMmenenne. CoeauHeHus KpemHHUsi B mpupoae. OOmue mnpeacTaBieHUus 00
okcune kpemuus (IV) u kpemHueBoit kuciore. CHUIMKAThl, UX UCIOJIb30BAHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHalibl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpoOineMbl 0€30MacHOTO HMCHOJIb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuit IKCnepumenm:

M3yueHHE 00pa3liOB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAaYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJEHUE MTPU3HAKOB
WX TPOTEKaHMs, OMBITHL, OTpa)xarlmue (GU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjjoreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOB),
O3HAaKOMJICHHME ¢ oOpa3laMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpazmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXXHO  KCIOJIb30BaHHE
BUJIeOMaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IOoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOI KUCIIOTHI, MPOBEJICHUE KaueCTBEHHON peakiuu Ha CyJib(at-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJB30BAHHE
BUJIEOMATEpUajIoB), oOpa3liaMu a30THBIX U (PocopHBIX ynoOpeHul, moayyeHue,
coObupaHue, paclo3HaBaHWME W HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBCHHBIX peaklMii Ha MOH aMMOHUS U (ocdaT-uOH U H3ydEeHHE MPU3HAKOB
UX TIPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KHCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4yeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, Trpadura, dymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTUBOras3a, MoJydeHue, coOMpaHue, paclo3HaBaHUE U H3yUEHHE
CBOICTB YIJIEKHCIIOTO ra3a, MPOBEJEHNE KauyeCTBEHHBIX peakiuii Ha KapOoHAT M
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX TMPOTEKAHUS, O3HAKOMIIEHUE C
OPOJIYKIHUEN CUIMKATHON MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3az1a4 o treMe «BakHelnime HeMeTaJuIbl U UX COSTUHEHUS.

MeTaJsibl 1 X COCAMHECHUSA

OO6mast XxapakTEepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nosioxeHus B llepuognueckorn cucreme xumuueckux anemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHEe MeTaioB. MeTamindeckas CBSI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaIpsHDKeHUH MeTaioB. OU3NYECKre U XUMUYECKHUE CBOWMCTBA MeTauioB. OO01iue
crocoObl TonyyeHus MeTawioB. [loHsATHE O KOPpO3UM METAaNIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajlb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX TPUMEHEHHUE B OBITY W MMPOMBIIIJICHHOCTH.

[Ilemounble MeTauibl: MoOJIO)KEHUE B [lepruoanyecko cUCTeMEe XUMHYECKUX
anemeHToB J[. 1. MenaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXICHHE B INPUPOJIE.
dusnueckue U XUMMUYECKUE CBOWMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUIBI U



TUAPOKCHUIBI HATpUsd M Kanusd. [I[puMeHeHHe WIETOYHBIX METAUIOB M UX
COCIMHECHUM.

IllenoyHO3eMENBHBIE METAMJIbl MAarHui W KalbLIMK: TIOJIOXKCHHE B
Ilepuonnueckon cucrteMe xuMudeckux diemeHToB [[. M. Menneneesa, crpoeHue
MX aTOMOB, HaX0XJAeHUE B npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilmiue coeluHEHUs Kaiablusi (OKCUZ, THAPOKCHI, COJIH).
XKécTtkocTh BOABI U CIIOCOOBI €€ YCTpAHEHHUSI.

AnoMUHMI: TI0JIO)KEeHUE B [leproauueckoid CuCTeMe XUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxJeHWe B npupone. dusznueckue u
XUMUYECKHE CBOMCTBA alFOMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIa U THIPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuognueckoil cucteMe XuMHUECKUX dJIEMEHTOB [l.
. MenneneeBa, CTpOCHHE aTroMa, HaxoXAeHUE B mnpupoje. Puzndyeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKCuanl, THAPOKCU B U conu xkenesa (II) u sxxenesa
(1), ux cocTaB, CBOWCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAIOB M CIUIaBOB, WX (PU3HYECKUMHU
CBOMCTBaMH, U3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpusl € BOJOM (BO3MOYKHO HCIOJb30BaHUE BHUACOMATEPHAIIOB),
UCCIIEIOBAHME CBOMCTB KECTKOM BOJBI, IIPOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa WMOHBI: MarHus, KaJbLUs, aJOMUHHUS, LUHKA, XKeje3a
(1) u xenesza (1), mexu (II), HAOMIOACHNE U ONMHUCAHUE MPOIIECCOB OKPAIIMBAHHS
IUITAaMEHU MOHAMU HATpUsl, KaJlusd W KajabUusa (BO3MOYKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIeOBaHUE aM(POTEPHBIX CBOWCTB THIIPOKCUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHNE YKCIIEPUMEHTAJIBbHBIX 3aJa4 110 TeMe «BakHeunmue
METAJUIBI U UX COCAUHEHUS.

XuMHS U OKpPYKaKIIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HU 4YesioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakuuii B ObiTy. [lepBas momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpYKarouled cpeanl (mpenesibHasi JOMyCTUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoOB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEpPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u



Peanuzanmsi MEXNpeaMETHBIX CBsS3€H TpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIIOJIb30BAaHUWE KaK OOIMX E€CTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC IMOHATHSA: HAy4YHBIM (DakT, rumores3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KiIacCUPUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, H3MEPCHHUE, MOJECIb, SBICHHE, IapPHUKOBBIH
3¢ PeKT, TeXHOJIOTUS, MaTepUAIIBI.

dusnka: marepus, aroMm, O3JEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIH]I,
U30TOIBI, PaJAMOAKTUBHOCTb, MOJICKYJA, DJIEKTPUUYCCKUN 3apsj, POBOIHUKH,
MOJIYTIPOBOJAHUKH, JUDJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHHE BEIIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTD, KPUCTAITHYCCKASI
pemérka, CruiaBbl, (U3MYECKHE BEIMYWHBI, CIUHUIBI U3MEPEHUS, KOCMUYECKOEC
IPOCTPAHCTBO, TJIaHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocuHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MaKPOAJIEMECHTHI, TUTATCIIbHBIC BEIECTBA.

I'eorpadus: armocdepa, rtuapochepa, MuHEpanbl, TOPHBIE TMOPOIbI,
MOJIC3HBIC MCKOIIaeMbIE, TOIIJIUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCS B Xo0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4eOHOU u
BOCIUTATEIBHOMN AESATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUHCKUMHU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  Pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
paclIMpeHue OnbITa JEATEIbHOCTA Ha €€ OCHOBE, B TOM UHCJI€ B YaCTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHHWMAaHUS 3HAYEHUS] XUMHYECKOM HAayKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTH BJAAETh JOCTOBEPHOW HMH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M TMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIIENOBATEIbCKOM, TBOPYECKOM W ApYruxX  BUAAX
JESTENBbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JIEATEIBHOCTH TpHU
BBITIOJTHEHUU y4YeOHBIX, TO3HABAaTEIbHBIX 3a/1ad, BBHITIOJIHEHUH XUMHYECKHX
HKCIIEPUMEHTOB, CO3JJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce OTOW y4eOHOW NESITeNIbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TOBEACHUWE M TMIOCTYIIKM CBOMX TOBAapHILEH ¢ TO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBUN IOCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XUMHUYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAayKH M COCTAaBIISIOLINE
OCHOBY I TTOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBI, B3aUMOCBA3SX 4YEJIOBEKa C
MPUPOTHOMN CPEIOM, O POJIM XUMHUM B MIO3HAHUM STUX 3aKOHOMEPHOCTEH;

IIO3HABATEJIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUH MO
XAMHH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAaEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALIMOHHOW M YUTATEIbCKON KYyJNbTYpbl, B TOM YHCIE
HaBBIKOB CAMOCTOSITEJIbHOM pabOThl ¢ Y4E€OHBIMU TEKCTAMH, CIPABOYHOU



JUTEPATYpPOr, JOCTYIMHBIMH TEXHUYECKUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

WHTEpPEC K OOYYCHHWIO W TIO3HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHHWIO, TMPOCKTHOM W  HUCCIIEIOBATEIbCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH W YPOBHS OOYYCHHS B
JIaTbHEUIIIEM;

4) popMupoBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3JI0POBBIM 00pa3 >KW3HHW, OCO3HAHWUE ITOCIICICTBHHA H
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJIsI, HAPKOTUKOB, KypEHHs),
HEOOXOAUMOCTH COOJIIOZICHUST TpaBwil O€30MacHOCTH TpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

MUHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3yibTaTaM TPYAOBOW JEATECILHOCTH, B TOM 4YHCIIC Ha
OCHOBE IIPUMEHEHHUs TMPEAMETHBIX 3HAHMA 110 XWMHH, OCO3HAHHBIM BBIOOD
UHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH,
yCIemHON nMpo¢eCcCUOHANBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalTUPOBATHCS B MPOPECCHOHAIBHOM CpelIe;

6) 3KOJI0rM4eCKOro BOCIUTAHMS:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMAHUE IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHUE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MACHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYAIUsX,
YTPOKAIOIIUX 3IOPOBBIO U )KU3HU JTIOJICH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, TMOJIy4aeMble MPU HU3YYCHUU XUMHH, IS
pELIeHUS 3a/1a4, CBSI3aHHBIX C OKPYIKAIOLIEH MPUPOJHON CPENOH, ISl MIOBBIIEHUS
YPOBHS  SKOJIOTUYECKOW  KYJIbTYphl, OCO3HAaHUSA TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS IMOCPECTBOM METOJO0B XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON MIPAKTHKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpeaMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33pPEHUST OOIIEHAYYHBIE TMOHATHS (3aKOH, Teopus,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHWI M3 3THX MPEIMETOB (POPMHUPOBATH MPEJCTABICHUE O IETOCTHON



HAay4YHOW KapTHUHE MHUpa, U YHUBEpCaJIbHbIE yueOHbIE NeCTBUS (ITO3HABATEIbHbIE,
KOMMYHUKATHBHBIE, PETYISITUBHBIE), KOTOpPbIE OO0OecrneynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHMIO M OCYIIECTBIEHUIO Y4eOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA

ba3zoBblie JiloruyecKue AeiicTBUA:

YMEHHUS HCIOIB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBIBATHh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aMMOCBS3b C JPYTMMHU TMOHSITHUSMH), UCIOIb30BaTh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DAKTOB U SIBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKHUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABIIMBATh MPUUYUHHO-CIIEJCTBCHHBIC CBSI3U MEXIy OOBEKTaMU HU3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE pacCykAcHUs (MHIYKTUBHBIC, JEAyKTUBHBIC, TI0O aHAJIOTUH),
JienaTh BEIBOJBI U 3aKIIFOUCHUS;

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMble B XUMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMHuueckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4yeOHO-TI03HABATEeNIbHBIX 3a71a4, C YUYETOM
ATUX MOJETBHBIX MPEJCTABICHUN BBIABISTH U XapaKT€pPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKInu,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3y4aEeMbIX MPOIIECCaX U SBICHUSX.

Ba3oBnble uccienoBarebckue AeCTBHA.

YMEHHE HCIIOJIb30BaTh MOCTaBJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI sl (OPMHUPOBAHUS THIOTE3Bl TIO
IPOBEPKE MPaBUILHOCTH BHICKA3bIBAEMBIX CYXICHUMH;

NpUOOpETeHHE ONbITa IO IUIAHWPOBAHUIO, OpPraHU3allMd W TIPOBEJICHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €r0 Pe3ynbTaT, (OPMYITHUPOBATH 0000IIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pab6ora ¢ undopmanmei:

yMEHHE BBIOWpATh, AHAIM3UPOBATH W HHTEPIPETHPOBATH HWH(OOPMAIUIO
Pa3IUYHBIX BUJAOB U (POPM NPEACTABICHUS, MOJIYYaEMYyIO U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJEpKaHUsl, CIPaBOYHbIC
nmocoOusi, pecypcsl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;



YMEHHE MPHUMEHSITh PAa3JIMYHbIE METOJBl M 3alpOChl MPU MOUCKE U O0TOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX ISl BBIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJBb30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATHUBHBIX  TE€XHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECJIOXHBIMH CXEMaMH, JHharpaMMmaMu,
IpyruMu GopmMaMu rpa@uKky U UX KOMOMHAIUSIMU;

yMEHHE MCIOJIb30BaTh M aHAIM3UpPOBaTh B Ipoliecce Y4YeOHOW H
UCCJIeI0BATENbCKON ACATENBHOCTH MH(OPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTa HAa COCTOSIHUE OKpYXaroled NpUpOaHON
Cpelibl.

KomMmyHuKaTHBHBIE YHUBepcalbHbIe yUeOHbIe 1eiicTBUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiiora W (Wiu) JHUCKYCCHM) TIO
CylIeCTBY  oOCyXJaemMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPEITIOKEHHOMN 3a/1auu;

YMEHHUS  TMPEJCTaBISATh  MOJYYCHHBbIE  PE3yJbTaThbl  IO3HABATEIbHOU
JESTENbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeNaTh MPEe3eHTAIUI0
PE3YNIbTATOB BBIMOJHEHUS XUMHYECKOTO SKCIEpUMEHTa (JaO0paTOPHOTO OIbITa,
1abopaTopHOM pabOTHI MO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENILCKOW  JIESITENBHOCTH  INPU  PEUICHUU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OINpENEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PeryasiTuBHbIC YHUBepPCAJIbHbIE Yy4eOHbIE 1eiiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNPENENATh LEIU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpaTh Hanboee 3(h(PeKTUBHBIE CITOCOOBI pelIeHUs] yUeOHBIX U
[IO3HABATEIBHBIX 3aJa4, CaMOCTOSTEIIBHO COCTaBIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA ANTOPUTM JECUCTBUM IIPU BBINOJHEHUM 33aJaHUA C  YYETOM
MOJTyYEHHUS] HOBBIX 3HAHHUN 00 M3ydyaeMbIX OOBEKTaxX — BELIECTBAX M PEaAKIUSAX,
OLICHMBAaTh COOTBETCTBUE IIOJYYEHHOIO pE3yJIbTaTa 3asBICHHOW LEJH, YMEHUE
MCII0JIb30BaTh M AHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIIOBUU 33/IaHUM.

HNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMEeTHBIX PE3YNbTATOB IO OCBOEHUIO 005A3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (QeaepaibHOM paboyell MporpaMMoi,
BBIICJIAIOT: OCBOCHHBIE O0YUYaIOIMMHUCS HAyYHbI€ 3HAHUS, YMEHHUS U CIIOCOOBI



NeHcTBUM, crnenudpuueckue s TOpeaMeTHOM obnactu  «XUMUS», BUIBI
NEATENIBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro  HMHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IUYHBIX YUYCOHBIX U HOBBIX CUTYAITUsX.

K koHiy oOyuenus B 8 kiaacce nmpeaMeTHbIE pe3yibTaThl HA OA30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHH: aTOM, MOJIEKYIa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCAMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHWE, COJb, AJIEKTPOOTPULIATEIBHOCTb, CTEICHb
OKHCJICHUS, XUMHUYECKass peakius, KiaccuduKalus peakiuid: peaxkiuu
COCIMHECHUS, PEaKIMU pa3I0KECHUSA, pPEaKIUu 3aMEIICHUs, PEaKIuu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU AP (EKT peakium,
SAPO aroMma, D3JIEKTPOHHBIA CJIOW aToMa, aToMHas OpOWTadb, pagnuycC
aToMa, XMMHUYECKasi CBs3b, MOJIIpHAs W HEMOJIApHAas KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHUOH, PACTBOP, MACCOBasl JOJisl BEIIECTBA
(poIeHTHAsI KOHIIEHTPAIIUsI) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHWYECKMX TIOHATUHA U
OPUMEHATH 3TH MOHATHS IIPU OMUCAHUU BEUIECTB U UX MPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJIeHUS (HOpMYI
BEILECTB U YPABHEHU XUMUYECKUX PEaAKIIHIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTeNIeHb  OKHCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dopMynaMm, BHA XUMHYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAaHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUYECKHX JIEMEHTOB OT MX IOJ0XKeHUsl B Ilepuonnueckon cucreme,
3aKOHOB COXpPAaHEHUs MacChl BELIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e OINHUCHIBATHL W XapakTepu3oBaTh TabmuuHyro ¢Gopmy Ilepuoanueckoi
CHCTEMBl XMMHMYECKMX JJIEMEHTOB: pa3iu4yaTh MOHATHUS  «TJIaBHas
noarpymnmna (A-rpynmna)» u «mobounas noarpynna (b-rpymnma)y», maneie u
OonbpIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cucTtemMa XuMuUdeckux dnmemeHtoB J[. .
MenzeneeBa» ¢ YHACIOBBIMU XapaKTEPUCTHUKAMHU CTPOECHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsj siipa, oOLIee YUCIO 3IEKTPOHOB
U pacnpeereHre uX no 3JeKTPOHHBIM CIIO0IM);

KJIacCU(HUIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKUE peakuuu (0 YMUCIy M COCTaBYy Y4YaCTBYIOLIUMX B peakUuu
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu30oBaTh (OMHUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KaY€CTBEHHOTO
COCTaBa, BO3MOXXHOCTM [MPOTEKAHUS XUMUYECKUX TMpEeBpallleHU B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO — MaccChl
BEUIECTB, MAaCCOBYIO JOJII0 XHMHUYECKOrO0 J3JIeMEHTa 10 (dopmyse
COEIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN peaKInu;

IPUMEHSITh OCHOBHBIE OIEpAIllMU MBICIIUTEIBHON IeATeTbHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 000OIIEHUE, CUCTEMATU3AIMIO, KiacCU(UKAIUIO,
BBISIBJICHUE TMPUYMHHO-CIICICTBEHHBIX CBS3€d — JJIsl U3YYEHHsI CBOMICTB
BEIIECTB U XHUMHUYECKHX PpEAKLHM, €CTECTBEHHO-HAy4YHbIE METOJBbI
MO3HAaHUS — HAONIOJEHHE, W3MEpPEHHEe, MOJECTUPOBAHMUE, HKCIICPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleAoBaTh ~ IpaBUJiaM  [OJb30BaHUA  XUMHYECKOM  MOCYAOM |
nabopaTopHbiM 00OpYyIOBaHMEM, a TakkKe TMpaBuiaM OOpalleHHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKIUSIMH TIO BBIIIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB MO TOJYyYEHHUIO U COOMpaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOJAa W KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OMNPENECIEHHOW MAacCOBOW JOJIEM PACTBOPEHHOIO BELIECTBA,
IUIAaHUPOBaTh M MPOBOJUTH  XUMHUYECKHE  JKCIEPUMEHTBHI IO
pacno3HaBaHUIO PACTBOPOB LIEJIIOYEN U KHUCIOT C MOMOIIBI0 MHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 Kkjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh C(HOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUH:

PacKpbIBaThb CMBIC] OCHOBHBIX XWMHUYECKHUX TMOHSATHUM: XUMHUYECKHI
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTUOH, aHWUOH, IMPOCTOE BEIECTBO,
CJI0OKHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATENIBHOCTh, CTEIEHb
OKHUCJICHHSI, XUMUYECKasl PeaKIlns, XUMUIECKas CBA3b, TEIIOBOU 3P deKT
peakiuu, MOJib, MOJISIpHBIM ~ 00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJMTUYECKAsT JHUCCOLMAIUs, PEaKIHH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMHUUYECKOEe pPaBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIE pPEaKIIHH,
OKHCIIUTENb,  BOCCTAHOBUTENb,  OKHCIECHHE U BOCCTaHOBJICHHUE,
ajuioTponus, aMm(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBAJEHTHasl, UOHHAas,
METaNINYeCcKasi), KpHUCTAIUIMYECKass peleéTka, KOppo3Usl METasuloB,
CIJIaBbl, CKOPOCTb XUMHUUYECKOW pEaKIMU, NPEACIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHATHH U
NPUMEHSTH 3TH MOHSATHS IIPU ONUCAHUHU BEILLECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XMMHUYECKYI0O CHMBOJIUKY JIJII COCTaBJICHUS (HOpMYyII
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEUIECTB K
OTIPENICIEHHOMY KJIACCy COCIMHEHUW 1o (QopmysaM, BUJ XMUMHUYECKOU
CBsi3M  (KOBaJICHTHAsi, WOHHAsA, METAUIMYECKAsi)) B HEOPraHUYECKUX
COCMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopMmylie, XxapakTep Cpeabl B
BOJIHBIX PAacTBOPAaX HEOPraHWYECKUX COCAMHEHUH, TUM KPUCTATUIMYECKOU
PELIETKHM KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbici llepuonnueckoro 3akona JI. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIHChIBAaTh W XapaKTepPHU30BaATh
Tabiuunyto ¢opmy Ilepuonnueckoid CUCTEMbl XUMHYECKUX SJIEMEHTOB:
paznuyarth TOHATUS «TJaBHasg mnoArpynna (A-Tpymnma)y U «1moOouyHas
noarpymnmna (b-rpynma)», maneie u OOJbIIME MEPUOABI, COOTHOCUTH
0o003HaueHusl, KOTOpble MMEIOTCS B IEPUOJAMYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB ® 3apsij  sapa, OOIIee YHCIO OJJIEKTPOHOB U
pacmpeneneHue HX MO0 DIIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M UX COCIMHEHUHN B
npeaenax MallblX MEPHUOJIOB U IIaBHBIX MOATPYMN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (MO YMCIy W COCTaBYy YYACTBYIOIIUX B pEaKlUU
BEIIECTB, MO TETUIOBOMY 3(DQEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHCNU(PUICCKUE XUMHUYECCKUE
CBOWCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIAasl OIKUCAHUE
IpUMEPAMU MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUii;

COCTaBJISITh YPABHEHUS DJICKTPOJIUTHYECKOW JUCCOLUMALMUA  KHCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWid, TMOATBEPKIAOIINX CYIICCTBOBAaHUE
TCHETHYECKOW CBSI3U MEXITY BEIIECTBAMH PA3INIHBIX KIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCITUTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUN
MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHCca dTHX PEaKIUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHS XUMUYECKUX TPEBpAIICHUN B Pa3IUYHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO0 JJIEMEHTa 10 (opmyse
COCIMHCHHUS, MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN peaKIuy;

coONM0gaTh  IpaBWIa  MOJIB30BAaHUSA  XUMUYECKOHM  MOCyAou u
1a00paTOpHBIM  00OpYIOBaHHWEM, a TaKXKe TMpaBuUja OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUHM C MHCTPYKIUSMH IO BBITIOJTHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYyYECHHUIO M COOUPAHHIO
ra3000pa3HbIX BEIIEeCTB (aMMHAKa U YIJICKHUCIIOTO Ta3a);

NPOBOAUTL  PEaKIMK, MOATBEP)KIAIONIME  KAYCCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITYTEM XJIOPHUA-, OPOMUI-,
uoaua-, kapOoHat-, ¢ocdar-, CUIHUKaT-, Cyiabdar-, TUIPOKCUJI-UOHBI,
KaTHOHBI aMMOHHUSI U HMOHBI M3YYCHHBIX METAJLIOB, NMPHUCYTCTBYIOIIHE B
BOJHBIX PACTBOpPax HEOPraHUUECKUX BEIIECTB;

PUMEHSATh OCHOBHBIC OIEpaIlid MBICTUTEILHON JEATEIbHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OO0O0OIICHHE, CHUCTEMAaTHU3allii0, BBHISBICHHE
MPUYMHHO-CIICICTBEHHBIX CBSA3€Hd — 11 M3YyYCHHS CBOMCTB BEIICCTB H
XUMUYECKUX PEaKIui, eCTCCTBEHHO-Hay4YHbIE METOJbl TO3HAHUS —
HaOII0JIeHHe, W3MEPEHHUE, MOJICIMPOBAaHUE, DKCIIEPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoJunyecTBo 4acos
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (L (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paznen 1. [lepBonayanbHble XMMUYECKHE MOHATHSA
Xumusi — BaxkHast 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTHYECKOU JAEeSITEIBHOCTH https://m.edsoo.ru/7f41837c

YeJI0BEKa

19 BemectBa 1 xuMu4yeckue 15 1 bu6mmorexa [IOK

' peaKnuu https://m.edsoo.ru/7f41837¢c

Hroro mo pazmeny 20

Pa3nen 2. Baxkneiinue npeacTaBuTe I HEOPraHUYECKHX BelleCTB
21 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK

' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' ¥ COJIAX https://m.edso0.ru/7f41837¢
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Paznean 3. Ilepuoanueckuii 3akoH u llepuoguyeckasi cucrema xumuiyeckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIHA
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[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XUMHYeCKUX 3eMenToB 1. U. https://m.edsoo.ru/7f41837c
MenpneneeBa. CTpoeHue atoma
X 3b.
39 OHMH%CKM CB_;I b 8 bu6mmoreka [IOK
' KHCTHTEIRHO https://m.edsoo0.ru/7f41837c
BOCCTAHOBHUTCJIbHBIC PCAKITNHN
bu6mmoreka [{OK
Hroro no pasery 15 https://m.edsoo0.ru/7f41837c
p . 3 bu6mmoreka [IOK
C3CPBHOC BpeM https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHue u yriuyoieHue 3HaHUH 5 1 bubnuorexa [JOK
' OCHOBHBIX pa3zelioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa [JOK
' peaKmuii https://m.eds00.ru/7f41a636
DIEeKTPONUTHYECKAs JUCCOLMALIHS. bubnnorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 17
Paznen 2. HemeTayuibl M MX cOeJUHEHUSA
51 OO6mras XxapakTepUCTUKA XUMUYECKUX 4 1 bubnuorexa [JOK
' aneMeHToB VIIA-rpynmel. ["anorenst https://m.edso0.ru/7f41a636
OO01as xapaKTepUCTUKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa LIOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHToB VA-rpynnsl. A30T, pochop u ux 7 1 bubmorera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COCIMHEHUS
OO1ast XxapakTepUCTUKA XUMUYECKUX
24 snemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 25
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Paznen 3. MeTa/iIbl M UX COCINHCHU A

N bubnuorexa [JOK
31 Obmwie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTauibl U UX COSTUHEHUA 16 https://m.edsoo.ru/7f41a636
Wroro mo paznmeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa YU MAaTEPHUAJIBI B )KU3HHU YEIOBEKA 3 bubmmorexa [TOK
) ee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p oc Bhe 3 bu6moreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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







	СОДЕРЖАНИЕ ОБУЧЕНИЯ
	Первоначальные химические понятия
	Химический эксперимент:

	Важнейшие представители неорганических веществ
	Химический эксперимент:

	Периодический закон и Периодическая система химических элементов Д. И. Менделеева. Строение атомов. Химическая связь. Окислительно-восстановительные реакции
	Химический эксперимент:
	Межпредметные связи

	9 КЛАСС
	Химический эксперимент:

	Неметаллы и их соединения
	Химический эксперимент:

	Металлы и их соединения
	Химический эксперимент:

	Химия и окружающая среда
	Химический эксперимент:
	Межпредметные связи

	ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ ПО ХИМИИ НА УРОВНЕ ОСНОВНОГО ОБЩЕГО ОБРАЗОВАНИЯ
	1) патриотического воспитания:
	2) гражданского воспитания:
	3) ценности научного познания:
	4) формирования культуры здоровья:
	5) трудового воспитания:
	6) экологического воспитания:
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	Познавательные универсальные учебные действия Базовые логические действия:
	Базовые исследовательские действия:
	Работа с информацией:
	Коммуникативные универсальные учебные действия:
	Регулятивные универсальные учебные действия:
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ТЕМАТИЧЕСКОЕ ПЛАНИРОВАНИЕ 8 КЛАСС

