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INOACHUTEJIBHASA 3ATINCKA

[IporpaMma 1Mo XMMUU Ha YPOBHE OCHOBHOTO O0IIETO OOpa30BaHUs COCTABICHA HA OCHOBE TPEOOBAHHIA K
pe3ylibTaTaM OCBOCHHMS OCHOBHOM 0OOpa3oBaTelbHOM MpOrpaMMbl OCHOBHOTO o00miero oOpa3oBaHuS,
npencrasieHHbix B @I'OC OO0, a Taxke Ha OCHOBE (eaepanbHON paboyeil MporpaMmbl BOCIIUTAHUSA U C
y4éTOM KOHUENIMHN TMpernojaBaHusl ydyeOHOro mpeamera «XHUMHUS» B 00pa30BaTeIbHBIX OpraHU3aIUsIX
Poccuiickoit ®enepanuu.

[IporpamMMa mo xumuu Ja€T NpeAcCTaBIEHUE O LEsAX, OOlIeH cTpaTeruu OOy4YeHHs, BOCHUTAHHS U
pa3BUTHs OOy4arOMMXCsl CPEeACTBAMU Y4eOHOTO TPEIMETa, YCTAaHABIMBAET O00s3aTeIbHOE IPEIMETHOE
coJiepKaHue, IPelyCMaTpUBaeT paclpesiesieHue ero no Kiaccam M CTPYKTYPUPOBAHME MO pasjiesiaM U TeMaMm
porpaMMbl MO XUMHUH, ONpPEIEIseT KOJWYECTBEHHbIE U KAYECTBEHHBIE XaPaKTEPUCTUKU COJEpIKaHMUS,
PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTD U3YyYEHUS XUMHHM C Y4ETOM MEKIPEAMETHBIX U BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTUKM y4eOHOTro MpoIecca, BO3PACTHBIX OCOOCHHOCTEH O00YyYaromuxcs, ONpenesisieT BO3MOXHOCTU
npeaMeTa JUisl pean3aluy TpeOOBaHUI K pe3ynbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeNbHOM MporpaMMbl Ha
YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, a TaKXKe TPeOOBaHH K pe3ysibTaraM OOYYCHHs] XHMHHU Ha YPOBHE
1eneil M3ydyeHus MpeiMeTa M OCHOBHBIX BUAOB Y4eOHO-TIO3HABATENBHOW AESITENbHOCTH OOy4aromierocs o
OCBOCHHUIO YU4EOHOTO COJIEPIKAHMS.

3HaHHE XUMHUHU CIYXXHUT OCHOBOM i (opMHpOBaHHS MHUPOBO33PEHHUS OO0YYaroIIerocs, €ro
MPEJCTABICHAA O MaTEepPHATLHOM CIWHCTBE MHpPA, BAXKHYIO POJb UIrPaloT (QOpMHUpYyEMbIe XUMHUEH
MIPEJICTABJICHHUS] O B3aUMOIIPEBPALLEHUSX PHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJIE, O MYTSIX PEIICHUS
IO0ANBHBIX TPOOJIEM YCTOMYMBOTO PA3BUTHS YEIOBEUYECTBA — CBHIPHEBOM, SHEPreTHUUECKOW, MUIEBOM U
9KOJIOTMUECKOM 0e30MacHOCTH, MpobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluu BO3MOKHOCTEH A caMopa3BUTHsI M (POPMUPOBAHUS KYIbTYPhl TUYHOCTH, €€
o0miei u QyHKIIMOHAILHOW TPAMOTHOCTH;

BHOCHUT BKJIaJ B (pOPMHpPOBAHHE MBILIUICHUS M TBOPUYECKUX CIOCOOHOCTEH OOYy4aromuxcs, HaBBIKOB UX
CaMOCTOATENIbHOM  Y4eOHOW  JIESITENIbHOCTH, OKCICPUMEHTAIBHBIX U  HCCIEAOBATEIIbCKUX  YMEHUH,
HEO0OXOIUMBIX KaK B IOBCEIHEBHOM KU3HH, TaK U B IPO(HECCHOHATILHOM JeSATENbHOCTH;

3HAKOMHT CO CHEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIEJIOCTHOIO B3TJSAa Ha
€IMHCTBO TPUPOJBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHMM €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH O0yYaroIIuXcs;

croco6cTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K TIPUPO/IE,
K U€JIOBEKY, BHOCUT CBOM BKJIaJ] B DKOJIOTHYECKOE 00pa3oBaHNE 00YyJarOIIXCS.

JlanHble HampaBlieHUs B OOYYEHMHM XUMHUU OOECTEeUMBAIOTCA CHENU(PHUKON CoaepKaHUS Yy4eOHOTO
MpeaAMeTa, KOTOPBIA SIBISETCA TEJAaroruyeckyd aJdanTHPOBAHHBIM OTpPaKEHHEM 0a30BOM HAyKH XHUMHH Ha
OnpeeEHHOM 3Tare €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO 001ero 00pa3oBaHMsl OPUEHTUPOBAH HA OCBOCHHE O0YyYarolIMMHUCS
CUCTEMBbI TEPBOHAYAIBHBIX MOHATHM XUMHH, OCHOB HEOPraHMYECKOM XHWMHUHM U HEKOTOPBIX OTHAEIbHBIX
3HAYUMBIX MTOHSATHUI OPraHUYECKON XHUMUHU.

CtpykTypa coliep:kaHusi MpOrpaMMbl IO XUMUU C(OPMUPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0/a K e
m3ydenuto. ComepxraHue CKIAIbIBACTCS U3 CUCTEMBI MMOHATUM O XUMUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI
MOHATHM O XuMudeckoil peakuuu. OO0e OSTH CUCTEMBI CTPYKTYPHO OPTaHM30BAaHBI [0 MPHUHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKUX MPEICTABIICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YY€HHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YY€HHUS O CTPOEHUU aTOMa U XUMHYECKOU CBS3H;

— IpeCTaBIEHUN 00 ANIEKTPOIUTHYECKON AUCCOIMAIINH BEIIECTB B pPACTBOPAX.

Teopernyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AIMIIMPUYECKH TMOJYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, Pa3BUBAIOTCS IMOCJIEAOBATEILHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIMONHSSA (DYHKIMH OOBSICHEHUS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOEHUSI U BO3MOKHOCTEN MPAKTUUECKOTO MPUMEHEHUS U MOTYUYEHUS U3y4aeMbIX
BELIECTB.

OcBoeHHE MPOrpaMMbI MO XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHHUS O XHUMHUYECKOU
COCTABJISIIONIEH HAayYHOM KapTUHBI MHUpa B JIOTHKE €€ CHUCTEMHON MPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHUS K
Hay4HOMY 3HAHHUIO U METOJIaM MO3HaHMs B Hayke. M3yueHne XuMuu mpoUuCXOAUT C MPUBIICYEHUEM 3HAHUM U3



paHee M3YyYEHHBIX Y4eOHbBIX mpeameroB: «Okpyxawomuil mup», «buonorus. 5-7 kmaccel» u «Pusuka. 7
KJIace».

[Ipu M3y4eHWH XMMHMH NPOUCXOAUT (POpPMUPOBAHHE 3HAHUK OCHOB XMMHMYECKOW HAyKH Kak 00JacTu
COBPEMEHHOI'0 E€CTECTBO3HAHMUS, NPAKTHUUECKOW JEATEIIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOW KyJbTYphI. 3a7aua yueOHOTO MpeaMeTa COCTOUT B (POPMUPOBAHUH CHCTEMbl XUMHUECKUX 3HAHUNA —
BOKHEHIIMX (AKTOB, IOHATHM, 3aKOHOB U TEOPETHUYECKUX IOJIOKEHUH, JOCTYMHBIX 000OIIEHHH
MHPOBO33PEHUYECKOT0 XapaKTepa, sI3bIKa HayKH, B IPUOOIIEHUHN K HAYYHBIM METO/1aM I03HAHUS NPU U3YYEHHUH
BEIIECTB U XUMUYECKUX pEeaKIHii, B HOPMUPOBAHUM U PA3BUTUU IIO3HABATEIIbHBIX YMEHUN U X IPUMEHEHUU B
y4eOHO-TI03HABATENIbHOW M y4eOHO-HMCCIIEIOBATEIBCKOM JIEATEIbHOCTH, OCBOCHMM TPABMII 0E3011aCHOTO
oOpallleHus C BELECTBAMU B [IOBCEIHEBHON KU3HH.

[Tpu u3y4eHnn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHUs BaKHOE 3HAYCHHE NMPHOOPENIH TaKkue
LeJId, KaK:

— (opMupoBaHHE HMHTENIEKTYyalbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CaMOOOpa30BaHHMIO,
COTPYIHUYECTBY, CaMOCTOATEIbHOMY NPUHATHIO PpELIEHUH, CIOCOOHOM agamTupoBaThCsl K  OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HaIpaBJIEHHOCTb OOY4YEHUs Ha CHCTEMAaTHYEeCKOoe NMPHOOLIEHHE O0Y4aroluXcs K CaMOCTOSTEIbHOMN
MO3HABATENIBHON JESATEIbHOCTH, HAYYHBIM METOAAM MO3HAHUSA, (OPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE
CIIOCOOHOCTEN K XMMUHU;

— obecrniedyeHre YCIIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO OOYYAIOIIMMUCS OIBITa Pa3HOOOpa3HOU
NeSTeNbHOCTH, IO3HAHHUS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIUH), HMEIOIUX
YHUBEPCAJIbHOE 3HAYEHUE JIUISl PA3JIMYHBIX BUJIOB I€ATEIbHOCTH;

— ¢opmupoBaHue o01el GyHKIIMOHAIBHONW U €CTECTBEHHO-HAYYHOI TPaMOTHOCTH, B TOM YMCII€ YMEHUI
OOBSICHATH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIONB3Ys 3HAHUS U OTIBIT, TIOJTYYEHHBIC TIPU U3yYCHUN
XUMHUH, IPUMEHATh UX MPHU PEIIEHUH IPOOJIEM B TOBCETHEBHOM JKU3HU U TPYAOBON JAEATEIbHOCTH;

— ¢dopMHUpOBaHHE Y O00YYAIOMUXCS TYMAaHHUCTUYECKUX OTHOIICHWH, TOHUMAHUS EHHOCTH XMMHUYECKHX
3HaHUH A7 BBIPAOOTKM 3KOJOIMUYECKH IeJIeCO00pa3sHOro MOBEIEHUS B OBITY M TPYIOBOH JAEATENBHOCTU B
LEJSIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYXKAIOLIEH NPUPOJTHON CpEibl;

— pa3BUTHE MOTHUBALMU K O0YYEHHIO, CHOCOOHOCTEH K CAaMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHSI O0IIEYeTOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY Mpoduis M HanpaBIeHHOCTH
JanbHeero ooy4yeHus.

OO1iee ynciio 4acoB, OTBEAEHHBIX JJI U3YyYEHHUs] XMMHM Ha YPOBHE OCHOBHOTO 0OIIEro odopazoBaHuS,
cocraBiseT 134 vaca: B 8 kinacce — 68 yacoB (2 yaca B HeZleni0), B 9 kiacce — 66 yacoB (2 yaca B HEJIEINIO).

COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHbIe XMMUYECKHE TOHATUSA

[Ipeamer xumuu. Ponb XuMHM B KM3HHM YeJIOBEKa. XHMMHsS B CHUCTEME HayK. Terma W BellecTBa.
dusnueckre CBOWCTBA BEIIECTB. ATperaTHOE COCTOsiHUE BemiecTB. [IoHATHE O MeTOoJaxX IMO3HAHHS B XUMUHU.
UYuctele BemecTBa 1 cMecu. CriocoObl pa3aenieHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIEMEHThI. CUMBOJIBI XUMHUYECKUX AJIEMEHTOB. [IpoCThie U CIIOXKHBIC
BEILIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumudaeckas Gopmyna. BameHTHOCTP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSTHCTBA COCTaBa
BemlectB. OTHOcUTenbHas aroMHas Macca. OTHOCHUTENbHAas MOJIEKyJsgpHas Macca. MaccoBas J10ys
XAMUYECKOI0 3JIEMEHTA B COSIUHEHNH.

KonunuectBo BemectBa. Monbs. Monsipnas wmacca. B3auMocBsI3p KOJIMYecTBa, MacCchl M 4ucCia
CTPYKTYPHBIX €UHUII BelecTBa. Pacu€Trl Mo hopmMynaM XMMUYIECKUX COCTMHEHUM.

du3znuecKue U XUMHUECKHUE SIBJICHUSI. XMMUYECKasl peakiusi U € MpU3HaKU. 3aKOH COXPAaHEHUSI MACChI
BEIIECTB. XUMHUYEeCKHe ypaBHeHms. Kiaccudukanus XuUMHUYECKUX pEaKIui (COSAMHEHHUs, Pa3IOKCHHUS,
3aMeIICHHS, OOMEHA).

Xumuueckuii IKCnepuUMeHm

3HAKOMCTBO C XMMHUYECKOW MOCYAOH, MmpaBuiamMu paboThl B Jaboparopuu U MpuéMamMu OOpaIeHUs C
abopaTOpHBIM O0OpPYAOBaHUEM, WM3yUe€HHWE M OMHCaHUE (PU3NYECKUX CBOMCTB OOpA3IOB HEOPTaHUYECKHX
BelllecTB, HaOMoAeHNEe Pu3ndeckux (IJIaBICHNE BOCKA, TasHUE JIb/Ia, pacCTUpPaHHUe caxapa B CTYIKE, KUTICHHE U
KOHJICHCAIIUSI BOJBI) M XUMHUYECKUX (TOpEHHE CBEYH, MPOKAITMBAHWE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE



Mella C KHUCIIOTOH) sBJIEHUH, HAOJIOJEHHWE W OMNHMCAHUE MPHU3HAKOB IPOTEKAHUS XHUMHUYECKHX peaKiui
(paznmokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwsi, pa3lioKeHHUE TUAPOKCUIA MEAU
(I) mpu HarpeBaHuu, B3auMOACUCTBHE Kene3a ¢ pactBopom conu meau (I1), u3ydenue crocoOoB paszieneHust
CMeceil: ¢ MOMOIIbI0 MarHura, (pUIbTpOBaHUE, BhIMApUBAHUE, TUCTHILIAIMSA, XpoMmartorpadus, IpoBeIcHHE
OYHMCTKH TOBAapPEHHOW COJIM, HAOIIOJCHNE W OMHMCAHUE PE3YNIbTAaTOB MPOBEICHHS OIBITA, WLTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MAaCChl, CO3JJaHHE MOJIETIeH MOJIEKYJI (IIapOCTEPKHEBBIX ).

BaHeiiue npeacraBuTe/ M HEOPraHNYeCKUX BellecTB

Bo3nyx — cmech razos. CocraB Bo3nyxa. Kuciopon — anemeHT um mpoctoe BemectBo. HaxoxaeHue
KHUCJIOpOAa B Tpuponae, (pU3MUecKue W XUMHUYeCKHe CBOWCTBa (peakuuu ropenus). Oxcunbl. Ilpumenenue
kucnopoya. CriocoObl MoyuyeHus: KUCIopo/ia B JIabopaTOPUH U MPOMBIILIEHHOCTH. KpyroBopoT kucnopoja B
npupoje. O30H — aJuIOTpoITHAs MOAU(UKALINS KUCIOPOI.

TemnoBoii 3 dekT XUMHUECKOH peakluu, TEPMOXUMHUYECKHE YpPaBHEHUS, 3K30- U HHAOTEPMUYECKUE
peakiuu. TOIUIMBO: yrojb M MeTaH. 3arpsi3HEHHE BO3yXa, YCWICHHWE MapHUKOBOTO 3(deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bomopon — osnemeHT m mpocToe BemiecTBO. HaxokaeHwe Bojaopojga B NpUpOAe, (PHU3UYECKUEe U
XUMHUYECKHE CBOICTBa, MPUMEHEHHE, CIIOCOObI nmonyyeHus. Kucnotsl u conu.

MousipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM YPaBHEHUSIM.

®usnueckue cpBoiicTBa BoAbl. Bojma kak pactBoputens. PacTtBopsl. HackllieHHble M HEHACBILIEHHBIE
pactBopbl. PacTBOprMOCTh BemiecTB B BoAe. MaccoBasi 10J BEUIECTBA B PacTBOpe. XUMHUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpoB B NIpHpoAe M B JKU3HU 4YenoBeka. KpyroBopoTr Boabl B HpHUPOAE.
3arpsi3HeHue NpupoJHbIX Boa. OXpaHa U OYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanusa Heopranndeckux coenuHenuit. Oxcuapl. Kiaccudukanus oKCHIOB: coneoOpasyrome
(ocHOBHBIC, KHCIOTHBIC, aM(pOTEepHbIC) M HecojeoOpasywmue. Homenknarypa okcumoB. Dusmueckue u
XUMHUYECKHE CBOMCTBA OKCUIOB. [lonyyeHue okcuaos.

OcnoBanmst. Krnaccupukanuss OCHOBaHMIA: MIETOYM W HEpPAacTBOpPUMBIE OCHOBaHUS. HomeHkiarypa
ocHoBaHMI. Du3nyecKkue 1 XMMUYECKHE CBOMCTBA OCHOBaHUU. [loryueHre oCHOBaHU.

Kucnotsl. Kiaccupukauus kucnor. Homenknatypa kucnor. ®dusznueckue M XUMHUYECKHE CBOMCTBA
kucnor. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyyenue kucnor.

Comu. Homenknatypa coseil. @uznueckne 1 XMuMUYECKHre cBoicTBa coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKy KJIaCCAMH HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJIeNIeHNE COIeP)KaHusI KUCIIOpOJia B BO3/1yXe, MOIy4YeHHe, COOMpaHue, paclio3HaBaHUe
U W3y4YEHHE CBOMCTB KHCJIOpOJA, HAOJIOJIEHHE B3aMMOJCHCTBUS BELIECTB C KHCIOPOJAOM M YCJIOBHUS
BO3HUKHOBEHHUS U TNPEKpALIeHUs TopeHus (mokapa), 0O3HaKOMIJIEHHE ¢ 00pa3lamMM OKCHIOB M ONMHCAHHE UX
CBOWCTB, TIOJIy4€HHE, COOMpaHNe, Paclo3HABAHUE U U3YYCHHE CBOMCTB BOJOPOJa (TOPEHHE), B3aUMOICHCTBUE
Bojoposa ¢ okcuaom menau (1) (BO3MOXHO HCHOJIB30BAHHE BHJIEOMATEpUANIOB), HaOroAeHHE 00pa3lLoB
BELIECTB KOJMYECTBOM | MOJb, HCCIeI0BaHWE OCOOEHHOCTEW pPACTBOPEHMSI BELIECTB C pa3IMYHOU
PacTBOPUMOCTBIO, NPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOW MAacCOBOM J10JIEH pacTBOPEHHOTO BEILECTBA,
B3aMMO/ICICTBUE BOJIbI C METAJUIAMM (HATpPUEM M KajblieM) (BO3MOKHO MCIOJIB30BaHUE BHUJECOMATEPHUAIIOB),
UCCclieIoBaHNE 00pa3[0B HEOPraHWYECKUX BEILECTB PA3IMUYHBIX KJIACCOB, HAOIIOJEHHE M3MEHEHMsS OKPacKH
MHIUKAaTOPOB B PACTBOpAax KUCJIOT W LIesoued, u3yueHue B3aumozeictsus okcuna meau (ll) ¢ pactBopom
CEpHOH KHUCIIOTBI, KHCJIOT C METAJUIAMM, PEAKUUN HEUTpanu3aluu, MOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM,
BBITECHEHUE OJHOI0 MeTajla JAPYTMM M3 PAacTBOpa COJM, PEHIeHHE SKCIEPUMEHTANIbHBIX 3a7ad IO TeMe
«Baxxneliume ki1accbl HEOPraHMYECKUX COETUHEHUI.

Ilepuoanueckuit 3axkoH u Ilepuoanuyeckas cucrema xumudeckux jiementos JI. M. Menaeneesa.
Crpoenne aroMoB. XuMnueckas cBi3b. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHBIC PeaKINHU

[lepBble MONBITKN KJIACCU(PUKALNUN XUMHUYECKUX 3JeMEeHTOB. [IoHATHE O TpyIax CXOJHBIX AJIEMEHTOB
(IIesouHble M IMIET0YHO3EMENIbHBIE METalIbl, TaJore€Hbl, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOpble 00pa3yroT
am(oTepHbIe OKCUIBI U TUAPOKCUIBL.

Ilepnonnueckuit 3axoH. Ilepuommueckas cucreMa xumuueckux odiemeHtoB JI. . Menneneesa.
Koportkonepuoanast u nnuHHONepuoaHas ¢popmel [lepuonudeckoil cucreMbl XxuMudeckux snementoB JI. .
Menpeneesa. Ileproasl u rpynnsl. @U3HUECKU CMBICH TOPSAKOBOTO HOMEpAa, HOMEPOB MEPHOJA U TPYIIIBI
JJIEMEHTA.



Crpoenne aromoB. CoctaB aTOMHBIX saep. M3oTomel. DnekTponbl. CTpoeHHE 3JIEKTPOHHBIX 000JI0UeK
aToMOB TiepBbIX 20 xumuueckux 3nnemMeHToB [lepuomumueckoit cucremsnl JI. 1. MenneneeBa. XapakTepucTuka
XMMHYECKOT0 3JIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoaunueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTrOMOB XHMMHYECKHX 3JIEMEHTOB, METALUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 IPyIIaM U NEPUOIaM.

3nauenue [lepuoguueckoro 3akona u Ilepuoguueckoil CUCTEMbI XUMUYECKHUX AJIEMEHTOB JJIsi Pa3BUTH
Hayku U npaktuku. J[. . MenzeneeB — y4€HbIl U IpayKJaHUH.

Xumuyeckass cBs3b. KoBasieHTHas (MOJdsipHas M HEMOJIApHAs) CBA3b. OJIEKTPOOTPULIATEIHHOCTh
XUMHUYECKUX JIeMEHTOB. VIOHHas CBS3b.

Crenenb oxucneHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccel oxucineHus u
BOCCTAHOBJIEHMSI. OKUCINUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3loB BEUIECTB METAIOB M HEMETAJIOB, B3aMMOACWUCTBHE THUIPOKCHAA LHHKA C
pacTBOpaMM KHCIOT M IIEJIOYEH, IPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPUMEPbl OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIX pEaKLUil (TOpEHUE, peaKLuu pa3ioKEeHUs, COSTUHEHMS).

Meosicnpeomemmnvwie ceasu

Peanuzanus MeXIpeIMETHBIX CBs3€d INpU M3YYEHMM XMMHMM B 8 Kjacce OCYILECTBISETCS 4Yepes
UCIOJIb30BaHNE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MOHATUMU, SBISIOUIMXCS CUCTEMHBIMU JUIS
OTJENbHBIX NIPEJIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOmIue ecTecTBEeHHO-HAYYHbIE TMOHATHS: HAay4HbINH (akT, TUIIOTE3a, TEOpUs, 3aKOH, aHAJIU3, CHUHTES,
Kiaccu(uKanus, NepuoANIHOCTh, HAOJII0IeHUE, SKCIIEPUMEHT, MOACTHUPOBAHNE, H3MEPEHHE, MOJICIIb, SBIICHHE.

®usnka: Marepusi, aTroM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKIWJ, H30TOMNbI, PAJIUOAKTUBHOCTD,
MOJIEKYJIa, JIEKTPUIESCKHIA 3aps/l, BEIIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSHIE BEIECTBa, ra3, pusnyeckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUs1, KOCMOC, TUIAHETHI, 3BE3/1bl, COHIIE.

buonorus: porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, runpochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE MCKOMAaeMble, TOIUIMBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4YecKasi peaKkius

[lepuonnueckuii 3akoH. [lepuoanueckas cucrema xumuueckux snemeHToB . . Menneneea. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XMMHYECKUX DSJIEMEHTOB IEPBBIX TPEX MEPHOJIOB, Kauf,
KaJIblIUSl M HX COEIMHEHHI B COOTBETCTBUU C IIOJOKEHHMEM »3JIeMEeHTOB B I[lepmonuueckoid cucreme u
CTPOEHHEM HX aTOMOB.

Crpoenue BemniecTBa: BUJIbI XWMHUYECKOW CBSI3U. THUMBl KPUCTAUIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAIUINYECKON PEIIETKN U BUJA XUMUYECKOM CBS3H.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. XWMHUYECKHE CBOICTBA BEIIECTB,
OTHOCAIIUXCS K Pa3MYHBIM KJAacCaM HEOPTraHWYECKUX COCIMHEHUM, TeHETHYeCKas CBS3h HEOPraHMYECKUX
BEILIECTB.

Knaccudukanus XuMrHaecKux peakiiuii o pa3IMuHbIM MPU3HAKaM (110 YUCITY M COCTaBYy YYaCTBYIOIIUX B
PEaKIuu BEIIeCTB, MO TEIIOBOMY 3(PQEKTy, M0 U3MEHEHHUIO CTENEeHEeH OKUCICHUS XUMUYECKUX AJIEMEHTOB, IO
0o0paTUMOCTH, [0 YYacTHIO Karajau3aTopa). OJK30- U DHIOTEPMHYECKHE PEaKIUH, TEPMOXHUMHYECKUE
ypaBHEHUSI.

[TonsTe o0 ckopocTH XMMHYECKOW peaknuu. [ToHsSTHE 00 OOpAaTUMBIX MU HEOOPATUMBIX XHMHYECKUX
peakuusx. [loHsTHE 0 TOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonstue o karanuze. [loHsTue 0 XuMHUYECKOM
paBHOBecuH. DaKTOpbI, BIUAIOIIME HA CKOPOCTh XHMHUYECKOH peaklMd U TIOJOKEHHUE XHUMHUYECKOTro
paBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH, JIEKTPOHHBIN OalaHC OKUCINTENbHO-BOCCTAHOBUTEIBHOMN
peakuuu. CocTaBleHHE YPAaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIM ¢ MCIOJIb30BAHUEM METO]Ia
AJIEKTPOHHOTO OajaHca.

Teopus >IEKTPONUTUUECKONW TUCCOIMALMU. ODJIEKTPOIUTHI U HEIJIEKTPOJUThl. KaTHOHBI, aHHUOHBI.
MexaHu3M AWCCOLMAIMKA BEIIECTB C Pa3IMYHBIMH BUJAMU XUMHUUYECKOW CBsi3H. CTEneHb IHUCCOIUAIUU.
CunbHbIe U cabble YEKTPOIUTHIL.

Peakuuu nonHOro o6mMeHa. YcinoBusl IPOTEKaHUSI peakUii HOHHOIO OOMEHa, MOJIHbIE U COKpAall€HHbIE
WOHHBIE ypaBHEHUs peakiuil. CBoOWCTBa KHCIOT, OCHOBaHHMI M COJIeH B CBETe IMPEACTaBICHHA 00
ANEKTpoNIUTHYECKON qucconmanui. KauecTBeHHbIe peakiiui Ha HOHBL. [loHsATHE O rHapoau3e comeil.



Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYECKHUX BEIIECTB — METaUIOB U
HeMeTaIIoB (TpaduTa U arMasa), CII0KHBIX BEIIECTB (XJIOpUIa HATPHs ), UCCIICIOBAHHIE 3aBUCIMOCTH CKOPOCTH
XUMHUYECKON peakluu OT BO3JIEHCTBUS pa3lUYHbIX (PaKTOPOB, HCCIEAOBAHUE JIEKTPOIPOBOAHOCTH PACTBOPOB
BELIECTB, IIpOLecca JUCCOLUALMU KUCIIOT, IIeJIoueld U cojiel (BO3MOXKHO HMCIIOJIb30BaHUE BUJEO MAaTEpUAIOB),
MIPOBEJICHUE OIBITOB, WUIIOCTPUPYIONIMX MPU3HAKUA IMPOTEKAHUS peakuuid MOHHOro obmeHa (oOpa3oBaHUe
OcaJKa, BBIJCIIEHHE Ta3a, OOpa3oBaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIX peakluil (TOpeHue, peakiiuy pa3aoKeHus, COSAMHEHUs ), pacllO3HaBaHNUE HEOPTaHUYECKUX
BELIECTB C [TIOMOLIbIO0 KAUECTBEHHBIX PEAKLIUH HA MOHBI, PELLIEHUE KCIIEPUMEHTAJIbHBIX 33/1a4.

Hemeraibl M MX coeJHHEHUSA

OOm1ast xapakTepucTuKa rajgoreHoB. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTETIEHU OKUCIICHHS.
Crpoenue 1 Qu3nvecKre CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHYECKHUE CBOMCTBA Ha MPUMeEpe XJopa
(B3auMoielicTBUE ¢ METAUIaMU, HEMETaJlIaMy, LiejiodaMu). XiaopoBogopoa. ComsiHas KHCI0Ta, XUMUYECKHE
CBOICTBa, NOJyueHue, npuMeHenue. JleiicTBre xjiopa U XJIOPOBOJOPO/Ia HA OpraHU3M udejoBeka. Baxkuelme
XJIOPUJIBl U UX HAXOXAECHHUE B IIPUPOJIE.

Obmass xapakrepuctuka 3meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CrpoeHne W (uU3MUECKHe CBOWCTBAa MPOCTHIX BEHIECTB — KHCIOPOAA U CEpBHI.
AnnoTtpornHble MOIU(GUKALUKA KUCIOPOJAa M cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOPOA, CTPOECHHE,
¢usnveckne M XUMHUYECKHEe CcBoicTBa. OKCHIBI CEpbl KaK MPEICTaBUTENN KHUCIOTHBIX OKCHIOB. CepHas
KHCIOTa, (hU3HUECKUe U XUMUYECKHE CBOMCTBA (OOIIHe KaK MPeICTaBUTENs Kiacca KUCIOT U celupuiecKue).
XYUMHUYECKUE pEeaKlUM, JIeXkalllue B OCHOBE IPOMBIIUIEHHOTO CIoco0a IOJIy4eHUs CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoii KUCIOTHL. CONM CEpHOM KUCIOTHI, KaueCTBEHHAs peakius Ha cynbdar-uoH. Haxoxnenue
cepbl U €€ COoeIMHEHUIl B mIpupojie. XUMUYECKOE 3arps3HEHUE OKPYKAIOLIEH Cpelbl COEIMHEHUSMHU CEphbl
(KUCIOTHBIE JOXIH, 3arpsi3HEHIE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €To MPEeA0TBPAILCHUSI.

OOmas xapakTepucTuka d1eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpHBIC
CTEIeHU OKUCIIECHMs. A30T, pacpoCTpaHeHue B mpupone, Guznueckue u XuMuueckue cBoiictea. Kpyrosopor
a3oTa B NpHpoJe. AMMHAK, €ro (HU3NYECKHe M XMMHUYECKHE CBOWCTBA, MOJydeHue u npumeHenue. Conu
aMMOHUS, UX PU3NYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakilis Ha HOHbI aMMOHHSIL.
A3oTHas KucloTa, €€ MoylydeHue, PU3NYECKue U XUMUYECKUEe CBOMCTBA (0OILIME Kak MpeACcTaBUTENs Kiacca
KUCIOT ¥ crneuuduueckue). lcnonp3oBaHWE HUTPATOB U COJNIE aMMOHHUST B KayeCTBE MMHEPAIbHBIX
ynoOpeHui. XUMHYECKOE 3arps3HEHUE OKpPYXKAIoUeH Cpeabl COSAMHEHUSMU a30Ta (KUCIOTHBIE O],
3arpsi3HEHUE BO3AyXa, MOYBBl U BoJ0EMOB). Docdop, amoTponHsle Moaudukanun pocdopa, Gusnueckue u
xumuueckue cpoiicrBa. Okeun docdopa (V) u pochopnas kucinora, Gu3nyecKue U XUMHUYECKHE CBOMCTBA,
nony4yeHnue. McnonszoBanue ¢pocdaroB B KauecTBe MUHEPAIBHBIX YA0OPEHH.

O6mrass xapaktepuctuka s31eMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTENEHN OKHCIECHUA. YTJIEepoJ, alJOTPONHbIE MOIUGUKAIMM, PaclpoCTpaHEHHE B MpuUpoje, (puzndeckue U
XUMHUecKHe cBoiicTBa. Ancopbuus. Kpyrosopot yriepona B npupone. OKcuipl yrieposaa, ux Qusndeckue u
XMMHMUYECKHE CBOMCTBA, JACHCTBHE HA JKUBBIE OpPraHU3MBbI, IIOJYYEHHE U IPUMEHEHHE. ODKOJOTHYECKHE
npoOJeMbl, CBsI3aHHbBIE C OKcHaoM yriaeposa (1V), runoresa rimo6ansHOro MOTETUICHUS KIMMaTa, MapHUKOBBIN
3¢ dexT. YronbHas KUCIoTa U e€ oy, ux (pu3nyeckre u XMMHUYECKHUEe CBOMCTBA, MOJIyYeHHE U IPUMEHEHUE.
KauectBeHnast peakiust Ha KkapOoHaT-uoHbL. Mcmonb3oBaHue KapOOHATOB B OBITY, MEIHULMHE,
IIPOMBIIIJIEHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayasbHbIE MOHATHS 00 OpraHMYECKHUX BEIIECTBAX KaK O COEJUHEHMSX yriepoja (MeTaH, 3TaH,
STWIEH, alleTUJIEH, 3TaHOJ, INIMIIEPUH, YKCYCHas KHUcJoTa). IIpupoaHbple MCTOYHUKN YIIIEBOJOPOJIOB (Yroib,
MPUPOHBIN a3, HeTh), IPOAYKTHI X MepepadoTKH (O€H3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [ToHsTHE
0 OHONIOTMYECKM BaKHBIX BEIIECTBAX: JXHMpax, OeNKax, YriaeBoJaX — M HUX pOJM B JKU3HM YEJIOBEKa.
MatepuanbHOe €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSAMHEHUH.

Kpemuuii, ero ¢pusnueckue 1 XUMHUECKUE CBOMCTBA, MoyyeHne U npuMeHeHrne. CoelMHeHHs] KpeMHUs
B mnpupozae. O6mue npencraBienus o6 okcuae kpemHus (V) um kpemuueBoil kucinore. CHIMKATBI, UX
UCMOJb30BaHUE B OBITY, B MPOMBIIIJICHHOCTH. BaxkHelIne cTpouTenbHble MaTepHalibl: KepaMHUKa, CTEKIIO,
LeMeHT, OeToH, >xene300eToH. IIpobrmempl 0Oe30MacHOr0 MCHOJIb30BAaHUS CTPOUTENBHBIX MaTepUaoB B
IIOBCEIHEBHOM JKM3HMU.

Xumuueckuii IKcnepumenm:

n3yueHre o0pa3loB HEOPraHUYECKHX BEIIECTB, CBOMCTB COJISIHOM KHMCIIOTHI, IPOBEJCHUE KaueCTBEHHBIX
peakuuil Ha XJIOPUA-UOHBI M HAOJIO/IEHUE MPU3HAKOB MX MPOTEKaHUS, OMbITHI, OTpa)karoue Gusndeckue u



XMMHUYECKHE CBOMCTBA TaJOT€HOB M MX COCIMHEHUN (BO3MOXKHO HCIIOJIB30BAHME BHJIEOMATEPHAIIOB),
03HAaKOMJICHHE C 00pa3IiaMu XJOpUI0B (TAJIOT€HUIOB), O3HAKOMJICHUE ¢ 00pa3liaMu Cephl U €€ COCTUHECHUSIMHU
(BO3MOXKHO HCITOJIb30BaHME BUAECOMATEPHAJIOB), HAOIIOAEHHE Mpoliecca 00yrIIMBaHUS caxapa MoJ JIeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, M3yYE€HHWE XMMHYECKHUX CBOWCTB pa30aBIEHHON CEpHOM KHCIIOTHI,
MIPOBE/ICHUE KAUeCTBEHHOHN peakluu Ha cylb(haT-uoH U HaOII0IeHUe TpU3HaKa e€ MPOTEeKaHus, 03HAKOMIICHHE
¢ (QusmyeckuMH CBOMCTBaMH a3oTa, ¢ochopa U UX COEIUHEHHH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), 00pa3liaMu a30THHIX M POCHOPHBIX YA0OpeHUIA, OTyUeHHnEe, COOMpaHue, paclio3HaBaHUE U
M3Y4YE€HHE CBOMCTB aMMHaKa, IPOBEJCHHE KaueCTBEHHBIX PeaKuii Ha HOH aMMOHHUS U Goc]aT-uoH U U3yueHue
IIPU3HAKOB HX IPOTEKaHUs, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHON a30THOW KHUCJIOTHI C MEAbIO (BO3MOYKHO
UCIIOJIb30BaHHE BHUIEOMATEPUATIOB), H3yUYE€HHE MOJEeJIe KpUCTAaNIMYeCKUX pemEToK ainMasa, rpadura,
¢bymiepeHa, 03HAKOMJIGHHE C TPOLIECCOM aACOPOIMM PAcTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacio3HaBaHUE W U3YYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IIPOBEJICHUE KAYECTBEHHBIX PEaKUUil HAa KapOOHAT U CWJIMKAT-MOHBI U M3Y4YEHHE NPU3HAKOB UX INPOTEKaHU,
03HAKOMJICHHE C MPOAYKLHMEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHNE SKCIEPUMEHTAIBHBIX 3aJa4 110 TEME
«BaxxHenme HeMeTaJUTbl U UX COEAUHEHHUS.

MeTaJuibl M UX COeIMHEHUS

OOmast xapakTepUCTHKAa XWMHUYECKHX D3JEMEHTOB — METAJIOB HAa OCHOBAHMUM HUX IIOJIOKEHHUS B
[lepuonnueckoit cucrteme xumuueckux snemeHToB [[. WM. MenaeneeBa um crpoenHuss atomoB. CtpoeHue
MeTaJlIoB. MeTaueckasl CBS3b M METallIMdecKas KpUCTaulnyeckas pemiérka. DIEeKTPOXUMHUUECKUH psij
HampspkeHud MetammoB. dusmyeckre M XMMUYECKHE CBOMCTBa MeTauioB. OOmue crnocoObl MOTyYeHHS
MeTauioB. [IoHATHE O KOPPO3MM METAIOB, OCHOBHBIE CHOCOOBI 3alIUTHI UX OT Koppo3uu. CruiaBbl (CTajb,
YYT'yH, JIOPaTIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.

[[lenounble MeTawibl: noJO)kKeHWE B Ilepuoaumueckoil cucreme XuUMHYECKHX diemeHToB /[l .
MenzeneeBa, CTpOE€HHE UX aTOMOB, HaxoxAeHuWe B mpuponae. Puznyueckue W XUMHUYECKHE CBOMCTBa (Ha
npuMepe HaTpus U Kaiusi). OKCUIbl M TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne 11ea0oYyHbIX METaIOB U UX
COETUHEHUH.

[[lenoyHO3EMENBHBIE METAIIIBI MAarHUM U KAJIBIUI: MOJIOkEHHUE B [lepruoanyeckoi cucTeMe XUMUYECKUX
anemeHToB J[. 1. MenneneeBa, cTpoeHHE MX aTOMOB, HaxokJeHue B npupone. dusmyeckue u XUMHUUECKUE
CBOMCTBAa MarHus U Kanblus. BaxHeine coeguHeHns Kaiablus (OKCUA, TUAPOKCU, coir). JKECTKOCTh BOJIbI
U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunnii: nonoxkenue B Ilepuonnueckoit cucreme xumumueckux snemeHToB [[. 1. MeHnneneena,
CTPOEHHE aTOMa, HaxOXJeHue B npupoje. Pu3snueckue U XMMHUYECKHE CBOWCTBA aTIOMHHMA. AMQOTEpHBIE
CBOMCTBA OKCUJA U THAPOKCUAA ATFOMUHUS.

XKeneso: nonoxxenue B Ilepuoanueckoit cucreme xumudeckux snemeHTos . 1. MenneneeBa, ctpoeHue
aToMa, HaxokJeHue B npupojae. Ousnueckre u XUMUYeckue cBoicTBa xene3a. OKCuabl, THAPOKCUIBI U CONIU
xenesa (1) u sxenesa (l1l), ux cocras, cBOICTBa U MONTy4EHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUECKUMH CBOMCTBaMU, U3YUYE€HUE PE3YIbTAaTOB
KOpPpO3UU METaJJIOB (BO3MOYKHO HCIOJIb30BaHUE BUEOMATEPHUATIOB), OCOOEHHOCTEN B3aUMOJIEHCTBUS OKCUIA
KaJbIMsI U HATPHUsS C BOAOHM (BO3MOXKHO MCIOJIb30BAHHME BHUEOMATEPHAIIOB), UCCIIEIOBAaHUE CBOWCTB KECTKOM
BOJIbI, IIpOLIECCa TOPEHMsI KeJie3a B KUCIOopoJe (BO3MOXKHO HCIOJIb30BaHHWE BMJIEOMATEPHANIOB), MPU3HAKOB
IPOTeKaHMUs KAaueCTBEHHBIX PEAaKLUH Ha MOHBI: MarHus, Kalblius, aJIOMHHMA, IMHKa, xene3a (I1) u xenesa
(11, memu (Il), HaOrOAEHHE W OMHCAHHE MPOIECCOB OKPAIIMBAHUS IIAMEHH WOHAMH HATPHS, KaJUs H
KaJbIMs (BO3MOYKHO MCIIOJIb30BAaHME BHJICOMATEPUANIOB), UCCIEIOBAHUE aM(OTEPHBIX CBOMCTB THAPOKCHIA
QTIOMHUHMS U THJIPOKCH/IA IIMHKA, pElIeHHe SKCIIEPUMEHTaIbHBIX 33/a4 Mo TeMe «BaxxHeillre MeTalyibl U ux
COEIUHEHUS.

XuMus M OKpyKamoLmas cpeaa

BemectBa n marepualibl B IIOBCEHEBHOM XM3HU YEJIOBEKAa. be30macHOe MCIONb30BaHHE BEIIECTB U
XUMHUYECKUX peakuuii B ObITy. [lepBas moMoIb MpH XUMUYECKUX 05KOTaX U OTPaBICHUSX.

XUMHUYECKOe 3arpsi3HEHHE OKpYXaromed cpeabl (ImpefenbHas AOMYCTUMas KOHILIEHTpAIMs BEIECTB,
nanee — [1J1K). Poib XxuMuu B pelieHUH 3KOJI0THYECKUX Mpooiem.

Xumuueckuii IKcnepumenm:

n3ydyeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAIJIOB, TOJIMMEPHBIE MaTepUabl).

Mesicnpeomemmunie céasu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU M3YYEHMM XMMHHM B 9 Kiacce OCYILECTBISETCS 4Yepes
MCIIOJIb30BaHNE KaK OOIIMX €CTCCTBCHHO-HAYYHBIX MOHSATHH, TaK W TOHATHMN, ABJISIONIMXCS CUCTEMHBIMHU JUIS
OTOCIIBHBIX HpeI[MCTOB eCTeCTBeHHO-Hay‘-IHOFO IUKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC TOHSATHS: HaydHBIM (akT, rUmore3a, 3aKOH, TECOPHUsS, aHAIU3, CHUHTE3,
KHaCCI/ICI)I/IKaLII/ISI, HepI/IOI[I/I‘-IHOCTB, Ha6JIIOIICHI/Ie, BKCHepI/IMeHT, MOI[CJII/IpOBaHI/Ie, I/I3MepeHI/Ie, MOACIb, ABJICHUC,
MAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MAaTCPHAITBI.

®usuka: Marepus, aroMm, 3JIEKTPOH, MPOTOH, HEUTPOH, HMOH, HYKIIHJ, HU30TONbI, PaJWOAKTHUBHOCTb,
MOJICKYJIa, SJCKTPUYCCKHH 3apsj, MPOBOJHUKH, MOJIYIPOBOIHHMKH, TUIICKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
Teno, 00bEM, arperaTHOE COCTOSHHE BEIIECTBA, ra3, PacTBOP, PaCTBOPHUMOCTh, KPUCTAITMYECKAs DPEIIETKa,
CIUTaBbl, (DM3MYCCKHE BCIIMYUHBI, CIUHHUIIBI HM3MEPEHHUSA, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3JIBI,
Comnnie.

buonorus: ¢orocunrtes, ApixaHue, oOrnochepa, IKOCHCTEMa, MUHEPAIbHBIC YIOOPEHUS, MUKPOIJICMEHTHI,
MaKpOBHeMeHTbI, IIUTATCJIBbHBIC BCUICCTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpaIbl, TOPHBIC MOPOJBI, MMOJIC3HBIC UCKOMAEMbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBLHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHus JOCTUTAIOTCS B XOJ€
oOydJeHUsI XNMHH B CIMHCTBE y4eOHOW W BOCIHMTATEIHHON JCATCILHOCTA B COOTBETCTBUU C TPATUIIMOHHBIMH
POCCUHCKMMH COLIMOKYJIBTYPHBIMH U JTYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMH, MPUHATBIMA B OOIIECTBE
IpaBWIaMd W HOpPMaMHu IIOBEJIEHUS U CIOCOOCTBYIOT IIpoL€ccCaM CAaMOIO3HAHMS, CaMOpPa3BUTUS MU
COLIMATN3AIUU O0yYarOIINXCS.

JIMYHOCTHBIE PpE3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAaIOIIUXCS PYKOBOJCTBOBATHCS CHCTEMOM
MMO3UTUBHBIX LEHHOCTHBIX OPUEHTALMM M pAaCUIMPEHHUE OIbITA ACATEIBHOCTH HAa €€ OCHOBE, B TOM YHCIIE B
YacTH:

1) naTPHOTHYECKOTO BOCIIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAyYHOMY HAaCIJIEJIHIO,
MOHUMAHUS 3HAYCHHUs] XMMHUYECKOM HAyKHM B JKM3HM COBPEMEHHOIO OOIIeCTBa, CIIOCOOHOCTH BIIAJETh
JIOCTOBEpHON MH(OpMaIMend 0 MepeoBbIX JOCTHKEHUSIX U OTKPBITHSX MHUPOBOW M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpasKIaHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS O COLMAIbHBIX HOPMAaX M MPAaBHJIAX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOHM, y4eOHOMCCIIE0BATEIbCKOM, TBOPYECKOW U
JIPYTUX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOH MEATENIBHOCTH TPH BHIMOIHEHUH
y4eOHBIX, TO3HABATENIbHBIX 33]1a4, BBHIOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3JaHUM Y4€OHBIX MPOEKTOB,
CTpeMJICHHsI K B3aMMOIMOHMMAHUIO U B3aUMOIIOMOIIM B IMPOLIECCE TOM y4yeOHOW NeATeTbHOCTH, TOTOBHOCTH
OIICHHUBAaTh CBOE IMOBEJACHUE M MOCTYNKH CBOMX TOBAapHUIIEH C MO3WUIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHMS MTOCIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA .

MHUPOBO33PEHUECKHE IMPEACTABICHUSA O BEIIECTBE M XUMUYECKOM peaklud, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO DPA3BUTHSI HAyKH M COCTABIISIOIIME OCHOBY JUISl NMOHMMAaHHs CYIIHOCTH HAay4YHOU
KapTUHBI MUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aUMOCBSI3IX YeJIOBEeKa
C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIE HA TOJYyYEHHE HOBBIX 3HAHHM MO XMMHU, HEOOXOTUMBIC IS
00BsCHEHHST HAOII0IaeMBIX IPOIIECCOB W SBJICHWM, TMO3HABATEIbHOW, WH()DOPMAIIMOHHOM W YHUTATEIHCKOU
KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSITEILHON pabOThI ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM TUTEPATYPOd,
JOCTYITHBIMU TEXHUYECKUMU CPeICTBaMU MH(OPMAIITMOHHBIX TEXHOIOTHH;

UHTepeC K OOYy4eHHI0 U T[O03HAHMIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M  CIIOCOOHOCTH K
caM0OOpa30BaHMUIO, TMPOCKTHOM W  HCCIEJOBATEIILCKOM  JEATEIBbHOCTH, K OCO3HAHHOMY  BBIOOPY
HAMpPaBIEHHOCTH U YPOBHS 00y4YEHHS B HajbHEHIIIEM;

4) opMupOBaHUS KYJIbTYPbI 310POBbS:



OCO3HaHUE LIEHHOCTH )KU3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha 3/I0POBBIH
o0pa3 >KM3HM, OCO3HAaHHE IIOCIEACTBUA M HENPHUITHE BPEIHBIX IpPHUBBIUEK (YMOTPEOJEHHsI aJIKOIOJs,
HapKOTHKOB, KYpPEeHHs1), HEOOXOIUMOCTH COOJIOZCHNUS MTPaBUII OE30MIaCHOCTH MPHU OOPALICHUN ¢ XUMUYECKHUMHU
BEIIECTBAMU B OBITY U peaIbHON XKU3HH;

5) Tpy/10BOTO BOCIUTAHUS

UHTEpEeC K MPAKTHUECKOMY H3y4eHHUIO Mpodeccuil M Tpylda pa3IM4yHOIO Poja, YBaKEHHE K TPyAy U
pe3yJsibTaTaM TPYIOBOM JIEATEIbHOCTH, B TOM UUCIIE HA OCHOBE MPUMEHEHUS NPEIMETHBIX 3HAHUM 110 XUMUM,
OCO3HAaHHBIM BHIOOP HMHIMBUAYAJIBHONH TPACKTOPUM NPONOJDKEHHS OOpa3oBaHMsl € Y4ETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTM K XHMHH, OOILIECTBEHHBIX MHTEPECOB U TOTPEOHOCTEH, YCHEIIHON
po(eCCUOHATILHON JIEATEIbBHOCTH M Pa3BUTHS HEOOXOJMMBIX YMEHHUH, TOTOBHOCTb aJalTUPOBaTbCi B
npodeCcCuOHATIBHOM cperie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:

HKOJIOTHYECKHU 11eJIec000pa3Hoe OTHOIIECHHE K MPUPOJE KaK MCTOYHUKY JKM3HM Ha 3emiie, OCHOBe €&
CYIIECTBOBAHHUS, IOHMMAHUE LIEHHOCTH 3/I0pPOBOTr0 U 0€30IaCHOTr0 00pa3a KU3HHU, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY ()M3MUYECKOMY W TICUXMYECKOMY 3/I0POBBIO, OCO3HAHHME IICHHOCTU COOJIOACHUS IMpaBUII
0e301acHOro MOBEACHMsI U paboTe C BEIIECTBAMH, a TAK)KE B CUTYALMSIX, YTPOXKAIOLIUX 340POBbIO U JKU3HU
JTIIOJICH;

CIOCOOHOCTH MPUMEHATH 3HAHUS, [T0JydaeMble PU U3yYEHUU XUMUH, JUIsSl peIlieHHs 3a/1a4, CBA3aHHBIX C
OKpYJKalollled IPUPOJHON CpEelOW, [UI IIOBBIIIEHUS YPOBHA 3KOJIOTMYECKOM KYJIbTYpBl, OCO3HAHMS
r7100albHOTO XapakTepa HSKOJIOTMYECKHUX HpoOjeM M IyTed HX peleHHs IOCPEICTBOM METOJ0B XHMUH,
9KOJIOTMYECKOTO MBIIIJIEHUS,, YMEHHSI PYKOBOJACTBOBATbCS MM B II03HABaTEJIbHOH, KOMMYHHUKAaTHUBHOW H
COLIMAJIbHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTtanpenMeTHBIX pe3yJabTaTOB BBIIEISIOT 3HauYMMbIE i1 (POPMUPOBAHHMS MHPOBO33PEHUS
oOIIeHayYHbIE TOHATHS (3aKOH, TEOpHs, MPHUHIUI, THIOTE3a, (aKT, CHUCTeMa, MPOIECC, SKCIEPHUMEHT MU
ApYyTroe.), KOTOpbIe HCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHBIX YUEOHBIX NpeAMeTax M IO3BOJISIIOT Ha OCHOBE
3HAHUH W3 3TUX NPEIMETOB (POPMHUPOBATH NPEJICTaBICHUE O IEJIOCTHOW HAayyHOM KapTWHE MuUpa, U
YHUBEpCaJbHblE YyueOHbIe JAEHCTBHUS (IIO3HABAaTENbHblE, KOMMYHHKATHBHbBIC, PETYJISATHBHbBIE), KOTOpbIE
obecreunBarOT GOPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TIAHMPOBAHUIO M OCYIIECTBICHUIO Y4eOHON
JESATEIIBHOCTH.

Ilo3naBaTenbHbIE YHHBepcaJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble JlornyecKkue AeucTBuA:

YMEHHS UCIOJIb30BaTh MPHUEMBI JOTMUYECKOIO MBIIIJIEHUS MPU OCBOCHUM 3HAHUM: PacKpbIBaTh CMBICI
XUMHUYECKUX MOHATUHM (BBIAEIATh MX XapaKTepHble NPU3HAKH, YCTAaHABJIMBAaTh B3aWMOCBS3b C JAPYIMMHU
MOHSTHUSIMH ), UCIIOJIb30BATh MOHATHUS JIJIs1 OOBSICHEHUS OTAEIbHBIX (DAKTOB U sBJIEHUH, BEIOWpPATh OCHOBAHUS U
KPUTEPUH U KIACCU(PUKAMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX pEakIUif, yCTaHaBIMBAaTh MPUUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXJy OOBEKTaMU H3y4€HHUS, CTPOUThH JIOTUYECKUE pacCyKIAeHUs (MHAYKTUBHBIE,
JIeTyKTUBHbIE, TI0 aHAJIOTHH), J1€1aTh BBIBOIbI U 3aKIIIOUYEHUS;

yYMEHHE MIPUMEHSTh B MPOIecce MO3HAHUS MOHATUS (IPEeIMETHBIE U METAPEMETHbIE), CAMBOJIUYECKHE
(3HAKOBBIE) MOJIEIH, MCIIONb3YEMbIE B XUMHH, TPE0OPa30BbIBATh IMIMPOKO MPUMEHsEMbIE B XUMUHM MOJIEJIbHbIE
MPEJICTAaBICHUS] — XMMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTa), XMMHUYecKass (Gopmyia U ypaBHEHHE XUMUYECKOU
peakiMu — TMpU pPELIeHWH Yy4eOHO-NO3HAaBATENbHBIX 3aJau, C Y4ETOM OSTHUX MOJICNBHBIX MpPEeACTaBICHUN
BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbBIE NMPU3HAKM HM3y4aeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M
XUMHUYECKHX PEaKLUi, BBIABIATH O0IIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEICTBEHHBIE CBSI3M M IPOTUBOPEUHS B
M3Y4aeMbIX MPOIIECCaX U SBICHUSX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

yYMEHHE UCMOIb30BaTh MOCTABIEHHBIE BOIIPOCHI B KAUE€CTBE MHCTPYMEHTA MIO3HAHUS, a TAaK)KE B KaUeCTBE
OCHOBBI JIIs1 POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHUM;

MpUOOpETEeHNE OMbITA M0 TUIAHUPOBAHHIO, OPTaHU3AIMKM U MPOBEJEHUIO0 YUEHUYECKUX AKCIEPUMEHTOB,
yMeHHE HaOI0JaTh 3a XOJ0M IpOIecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 pe3yibTar, (popMyIupoBaTh
0000IIEHNsT M BBIBOJABI IO pe3yjibTaTaM MPOBEAEHHOTO OMNbITA, MCCIENIOBAaHUS, COCTaBISATH OTYET O
pojieTIaHHoi paborTe.

PabGora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATh U HMHTEPIPETHUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (hopMm
MpE/ICTAaBICHMS], TOJYyYaeMyl0 U3 pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISIpHAs JIMTEpAaTypa XHUMHUYECKOTO



COJZIepKaHusl, CIpaBOYHBbIE TMocoOus, pecypchl VHTepHETa), KPUTUYECKH OIICHMBATh MPOTHBOPECUYHBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;

YMEHUE TIPUMEHSTH pa3IMyHble METOAbl M 3alpochl MpH TOUCKE U OoTOOpe HHpOpMaIUM U
COOTBETCTBYIOLIMX JAaHHBIX, HEOOXOAMMBIX JJs BBINOJHEHHUS Y4YeOHBIX M IIO3HABATENbHBIX 3aJay
OIpeNIeNIEHHOTO THIA, MPUOOpPETeHNE ONbITa B 00JACTH MCMOIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, OBJIAJCHUE KYJIbTYPOH AaKTUBHOIO HCIOJB30BAaHUSA PAa3JIMYHBIX IIOMCKOBBIX CHCTEM,
CaMOCTOSITENIbHO BBIOMpPATh ONTUMalbHYIO (OopMy NpeACTaBIeHHS WHGOpPMAMM W HWLIFOCTPHPOBATH
pelaeMble 3a/1a4i HECJI0KHBIMU CXE€MaMH, inarpaMMaMu, IpyTUMU GopMaMu IrpapuKu U UX KOMOUHALUSMU;

YMEHHUE HCIIONb30BaTh M AHAIM3MPOBATH B IpOLIECCe YUYEOHOH M HMCCIENOBATENBCKON IesTeIbHOCTH
MHGOPMALIHIO O BIMSHUU IPOMBIIIJIEHHOCTH, CEJILCKOTO XO035ICTBA U TPAHCIOPTA HA COCTOSIHUE OKPY’KaroLlen
IIPUPOJHOM CPEbI.

KoMMyHHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHUS 33/1aBaTh BOIPOCHI (B X0Ji¢ auanora M (WIM) JTUCKYCCHHM) MO CYHIECTBY OOCYXIaeMOW TEeMBI,
(GbopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTENIBHO BBIIIOJIHEHUS NPEATIOKEHHOM 3a1auu;

YMEHUSI MPEACTABIATh IIOJIyUEHHBIE pE3yJIbTaThl I103HABATEIbHOW JESATEIBHOCTM B YCTHBIX H
IIMCBMEHHBIX TEKCTax; JAeJaTh IPE3CHTALUI0 pPE3yJIbTaTOB BBIIOJHEHUS XUMHUYECKOTO JSKCIIEPHMEHTa
(;1rabopaTopHOTro OIBITa, Ta00PATOPHOIM pabOTHI MO UCCIETOBAHNIO CBOWCTB BEILIECTB, YUCOHOTO MPOEKTA);

YMEHHUS y4eOHOro COTpyJHHYECTBA CO CBEpCTHMKAMHU B COBMECTHOW II03HABaTENbHOH U
HCCIIEIOBATENbCKOM JEATENIbHOCTH MPU PEIICHNN BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOILMX UHTEPECOB
U COIIacOoBaHUA MO3ULUH (00CYXIeHHsI, 0OMEH MHEHUSIMH, «MO3TOBBbIE IITYPMBbI», KOOPAUHAIMS COBMECTHBIX
NEHCTBUM, ONpeiesieHne KPUTEPUEB 10 OLIEHKE KaueCTBA BHIIIOJHEHHON pabOTHI U IpYTHe).

PeryasitTuBHbIC YHHBepCaJbHbIC y4eOHbIC 1eHCTBHSA:

YMEHHE  CAMOCTOATEIBHO  OIpENeisTh LEIu  JESITENbHOCTH, IUIAHUPOBaTh,  OCYLIECTBIIATD,
KOHTPOJMPOBaTb M TpPH HEOOXOJUMOCTH KOPPEKTUPOBAaTh CBOK JI€ATENBbHOCTh, BBIOMpaTh Haubosee
s deKTUBHBIE CHOCOOBI pEHICHUsT YYEOHBIX M IMO3HABATEIBHBIX 33/a4, CAMOCTOSTENIBHO COCTABISATH WU
KOPPEKTHPOBATh NPEJIOKECHHBIN aJITOPUTM JCHCTBUMN IPU BBIIIOJHEHUH 33JaHUI C YYETOM IOJIyYE€HHUSI HOBBIX
3HaHUU 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAaX U PEaKLUsiX, OLEHUBATh COOTBETCTBUE MOIYYEHHOIO pe3yIbTaTa
3asBJICHHOM LI€JIM, YMEHHME UCII0JIb30BAaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbIe B YCIIOBUM 3a/laHUM.

HNPEIMETHBIE PE3YJBTATbBI

B cocraBe mpeaMETHBIX pPE3yJIbTAaTOB II0 OCBOEHUIO 0053aTEILHOTO COJCpPXkKAHUS, YCTAaHOBJIEHHOTO
naHHOM (enepalibHOM pabouelt MporpaMMoil, BBIICISAIOT: OCBOCHHBIE OOYUYaIOMIMMHKCS HAy4HbIE 3HAHUS,
YMEHHS M CIIOCOObI AeHCTBUM, crenuduueckue i MpeIMeTHoN obnactu «XUMHUsA», BUIBI AEITEIbHOCTH 110
MOJIyYEHHUIO HOBOT'O 3HAHMSI, €r0 MHTEpPIpPETALuy, NPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMYHbIX YUEOHBIX U
HOBBIX CUTYalUsX.

K xonumy oOyueHus B 8 KJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI OTpa)kaThb
Cc(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

® pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSITHI: aToM, MOJEKYyJa, XUMHUYECKUH 3JIEMEHT,
IIPOCTOE BEIIECTBO, CJIOXKHOE BEIECTBO, CMECh (OJHOpPOAHAs M HEOJHOPOJHAsi), BaJEHTHOCTH,
OTHOCHUTEINIbHAsI aTOMHAsl M MOJIEKYJIIpHas Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasl A0S XMMHMUYECKOTO JJIEMEHTAa B COEAMHEHHUH, MOJIAPHBIA OO0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, OJIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIECHHS, XHMHYECKas peaKius,
KJIacCU(pUKaLMg peakUuil: peakuuu COEIWHEHUS, pPEeaKlIMH pa3joKEHUs, peaklUuy 3aMelIeHUs,
peakiuu oOMeHa, 9K30- U JHIOTEPMUYECKHE pEaKIMH, TEIIOBOH >PQeKT peakuuu, sapo aToma,
ANIEKTPOHHBIA CJOW aTroma, aToMHas OpOUTallb, pajuyC aTOMa, XUMHUYECKas CBS3b, MOJSpHAs U
HENoJIsIpHasi KOBAJEHTHAas CBS3b, MOHHAs CBsI3b, MOH, KAaTHOH, aHWOH, PAcTBOP, MaccoBas IO
BelecTBa (MMPOIICHTHAs KOHIIEHTPAIUs1) B PaCTBOPE;

® WUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATHM U NPUMEHATH OTU IOHATHUS INIPH
OINMCAaHUU BELIECTB U UX NPEBPALLEHUN;

® CIIOJIb30BAaTh XMMMYECKYI0 CHMBOJHMKY JUIsl COCTaBlieHHUs (OpMyNl BEIIECTB W ypaBHEHUIl
XUMHYECKUX PEAKIINI;

e oOmpeneniaTh BAJIEHTHOCTb AaTOMOB JJIEMEHTOB B OHHAPHBIX COEIMHEHUSX, CTENEHb OKHCICHHS
9JIEMEHTOB B OMHApHBIX COEJUHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OINPENEIEHHOMY KIaccy
COEeUHEHUI 1o QopMmyiam, BUJ XMUMHUYECKON CBSI3M (KOBaJleHTHasi U MOHHAs) B HEOPraHUYECKHX
COEIMHEHUSX;



packpbiBaTh cMbIca Ilepuonnueckoro 3akona [[. M. MeHnpneneeBa: N€MOHCTPUPOBATH IIOHUMAHHE
MIEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX JJIEMEHTOB OT UX IOJIOKEeHUS B [leproanueckon
CHUCTEME, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO
yueHus, 3aKkoHa ABOrajapo;

ONMCBHIBaTh M XapaKTepu3oBaTh TaOunuHyro Gopmy Ilepuoandeckoit cHUCTEMBl XUMHUYECKHX
9JIEMEHTOB: pa3inyaTh MOHATUS «rJIaBHasg noArpynna (A-rpynma)» u «nobounas noarpynna (b-
IpyIIa)», Majable U OONbIINE MEPHOAbI, COOTHOCUTh O0O3HAYEHUs, KOTOPbIE MMEIOTCS B TaliuIle
«Ilepuognueckas cucrema xumuueckux odnemeHtoB J[. WM. Mengeneesay ¢ 4YHUCIOBBIMHU
XapaKTEepUCTUKAMU CTPOEHUS aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi spa, olliee 4ucio
AJIEKTPOHOB U PaclpeAeseHUE UX TI0 AIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpoOBaTh XUMUYECKUE 3JIEMEHThl, HEOPIraHNYECKUE BELIECTBA, XUMUUECKUE PEAKIMHU (I10
YHCIIY M COCTAaBY Y4aCTBYIOIIUX B PEAKLIUHU BEILECTB, IO TEINIOBOMY YPQEKTY);

XapakTepU30BaTh (OMUCHIBATh) OOIIME XHWMHUYECKHME CBOMCTBAa BEHIECTB pPa3UYHBIX KJIACCOB,
MIOATBEPK/asi ONMCAHHE INPUMEPAMU MOJIEKYJSPHBIX YPaBHEHHM COOTBETCTBYIOIUX XMMHMUYECKUX
peaKIuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HMX KAaue€CTBEHHOI'O COCTaBa, BO3MOKHOCTH
IIPOTEKAHNS XUMHUYECKUX MPEBPAILECHUN B Pa3JINYHBIX YCIOBUSX;

BBIUHCIIATh OTHOCUTEIIBHYI0 MOJIEKYJSPHYI0O M MOJSPHYIO MAacChl BELIECTB, MAacCOBYIO JIOJIIO
XMMUYECKOI0 3JIeMeHTa 1o (opMylie COEIUMHEHHs, MAacCOBYIO JOJIO BEIIeCTBA B PpacTBOpE,
IIPOBOAUTH PAcU€Thl [0 YPAaBHEHHIO XUMUYECKOMN peaKkIuy;

IIPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTEIBHON AEATEIbHOCTH — aHAIW3 U CUHTE3, CPAaBHEHHUE,
0000111eHUEe, CUCTEMATU3ALUIO, KIacCU(UKAIUIO, BBISBICHUE IPUUMHHO-CIIECACTBEHHBIX CBSI3€H — JUIs
W3Y4YEHUsI CBOMCTB BEIIECTB U XMMHUYECKUX PEAKLIMUN, €CTECTBEHHO-HAyYHbIE METO/bl MMO3HAHUS —
Ha0JI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbIA U MBICICHHBII);

CJIEI0BaTh MpaBUiIaM MOJIb30BAHMSI XUMUYECKON NIOCYA0HM U J1abOpaTOPHBIM 000PYJOBAHUEM, A TAKXKE
IpaBwiaM oOpalleHusi C BEUIeCTBaMM B COOTBETCTBUM C MHCTPYKLMSMH II0 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKHUX OINBITOB IO TOJIYYEHUI0 M COOMpPAaHUIO Tra3000pa3HbIX BEILECTB
(BomOposa M KUCIOpOJA), NPUTOTOBJIEHHUIO PACTBOPOB C OIpPEAEIEHHOW MaccoBOM  Joieit
pacTBOPEHHOIO  BELECTBA, IUIAHUPOBATb U  IPOBOAUTH XMMHYECKHE DKCIEPUMEHTHI 110
pacrno3HaBaHHUIO PaCTBOPOB ILEJIOYEH M KUCIOT ¢ MOMOIIbI UHAUKATOPOB (JIAKMYC, (eHOI(TalIenH,
METHJIOPAHXK U JIPYTHUE).

K xonHumy oOydeHus B 9 KJjacce mpeaMETHbIE Pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpa’kaTh
C(OPMHUPOBAHHOCTh y O0YHAIOIUXCS YMEHUH:

pacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATHI: XUMUUYECKUN JIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTUOH, aHUOH, MPOCTOE BEILIECTBO, CIIOXKHOE BELIECTBO, BAJIEHTHOCTH, JJIEKTPOOTPULIATEIBHOCTD,
CTENEHb OKUCIIEHUS, XUMUYECKas PEaKIlus, XUMHUUYECKasl CBS3b, TEIUIOBOM 3((EKT peakiuu, MoJb,
MOJISIDHBIA  00BEM, PACTBOP, DJIEKTPOJUTHI, HEIIEKTPOJUTHI, DJIEKTPOJIUTUUYECKAS] JTUCCOIUAIINSA,
peakiuu HMOHHOTO OOMEHa, KaTaau3aTop, XMMHUYECKOe paBHOBecHe, oOpaTHMble W HeoOpaTHMbIe
peaKurH, OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHN, OKUCIUTENIb, BOCCTAHOBUTENb, OKUCIICHUE U
BOCCTAHOBJICHHE, aJIOTPONHs, aM(OTEpHOCTb, XHMHUYECKas CBS3b (KOBaJleHTHas, WOHHas,
MeTaJuTHYecKas), KpUCTALUTNYECKash peréTka, KOPPOo3usi METAUIOB, CIUIaBbl, CKOPOCTh XUMHYECKOU
peakuuu, npeaenbHo nonycrumas konuentpamus [1/1K Bemectsa;

WTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX MOHATHN W MPUMEHSATHh 3TH TOHSITUSA TPHU
ONMCaHUM BELIECTB U UX MPEBPALICHUN;

WCIIONB30BaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBiieHHsS (OpMys BEIIeCTB W YpaBHEHUU
XUMHYECKUX PEAKIIUI;

ONPEACIISTH BAJEHTHOCTh U CTEIIEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOTO
coCTaBa, MPHUHAJICKHOCTh BEIIECTB K OMPEACNEHHOMY KIIACCy COSAMHEHHH mo (opmyrnam, BHUI
XUMHUYECKOHN CBs3M (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas) B HEOPTAHMYECKUX COSAUHEHUSX, 3apsi/I
MOHA 110 XUMUYECKOH opMyIie, XapaKTep Cpebl B BOJHBIX paCTBOPAaX HEOPTaHUYECKUX COCTUHEHUH,
THUI KPUCTAITMYECKOMN PEIIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMmbica [lepuonnueckoro 3akonHa J[. WM. MengeneeBa W JIEMOHCTPUPOBATH €r0
MOHMMAaHMUEe: OMNHUCHIBaTh W XapakTepu3oBaTh Tabmuunyto ¢Gopmy Ilepuoamueckoit cucTeMbl
XUMUYECKUX DJEMEHTOB: pa3inyaTh TOHATUS «TJIaBHas moarpynmna (A-rpymma)» W «mo0odYHas



nonrpynna (b-rpynmna)», mansie u OoJblIMe MEPHOABI, COOTHOCHTh 0003HAUYEHUs, KOTOPbIE UMEIOTCS
B IEPUOAMYECKON Tabyuile, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHS aTOMOB XMMHYECKUX
9JIEMEHTOB (COCTaB M 3apsij Aapa, oOlee YKCIo AJIEKTPOHOB U PacHpeieieHue UX M0 3JIEKTPOHHBIM
CII0SIM), OOBSICHITH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIMHEHUH B
npezenax MaJbIX IePUOIOB U TIaBHBIX MOATPYII ¢ yUETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIUPOBATh XUMUYECKHE IJIEMEHThI, HEOPraHUYECKUE BEIECTBA, XUMUYECKHE peakiuu (1o
YHUCIy M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY 3¢ (eKTy, M0 HW3MEHEHUIO
CTETICHEH OKUCIICHUS] XUMHUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBAThH) OOIIME U CHEHU(PUIECKIE XUMUYECKIE CBOMCTBA MPOCTHIX U CIOKHBIX
BEIIECTB, MOATBEpXkJIas ONKMCAHUE NpPUMEpaMH  MOJEKYJISPHBIX W HOHHBIX  YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

COCTaBJISITh YPABHEHMsSI AJIEKTPOJIUTUYECKON AMCCOIMAIMM KHUCIIOT, IIEI04Yed W COojei, MOoJHbIe U
COKpaIEHHBIE YpAaBHEHHs pPEaKUWHd HMOHHOTO OOMEHA, YPaBHEHHUS PEaKIHid, IMOATBEP>KAAIONINX
CYLIECTBOBAHHE F€HETUYECKOM CBSI3U MEX]y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN IMOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO OajaHca 3TUX PEaKIIHA;

MIPOTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX CTPOCHHS, BO3MOXKHOCTH IMPOTEKAHMS
XUMHYECKUX MPEBPAIICHUN B PA3IMYHBIX YCIOBUSAX;

BBIUUCIIATE OTHOCHUTENBHYIO MOJIEKYSIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XUMHAYECKOTO JJIeMEHTa 1O (opMmylie COCTUHEHHs, MAacCOBYIO JIOJIO BEIIECTBA B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPABHEHUIO XUMUYECKOM PeaKIuy;

coOJII0IaTh TpaBWIIA MOJB30BAHMUS XUMHUYECKON MOCYION U TaOOpaTOpHBIM 000pYyI0OBaHUEM, a TAKKe
npaBuia OOpamieHuss ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIUSMH 110 BBITIOJIHEHHIO
71a00PATOPHBIX XUMUYECKHUX OMBITOB MO MOJIYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BELIECTB (aMMHaKa
U YTJIEKUCIIOTO rasa);

MIPOBOANTH PEAKIIMH, MMOATBEPKAAIONINE KaUeCTBEHHBIM COCTaB Pa3IMYHBIX BEIECTB: PACIIO3HABATH
OTIBITHBIM MYyTEM XJIOpUA-, OpOMU-, HOIUA-, KapOoHaT-, hocdar-, CUIMKAT-, Cynb(ar-, TUIPOKCU/I-
MOHBI, KATHOHBI aMMOHHUSI M MOHBI M3yYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B BOJHBIX PAacTBOpax
HEOPraHMYECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OIEPAIlMH MBICIHTEIBHON NeSTeNFHOCTH — aHAIW3 W CHUHTE3, CpPaBHEHHE,
0000I1IeHHe, CHUCTEeMaTU3allUIo, BBIABICHHE IPUYUHHO-CIECICTBEHHBIX CBA3€H — I H3ydeHHs
CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIHiA, €CTECTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HAOJIOICHUE,
U3MEepeHue, MOJIeIMPOBAHUE, IKCIIEPUMEHT (peaJibHbI U MBICIICHHBIH).
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