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Conep:kanue y4eOHOI0 nmpeaMeTa
8 KUIACC
IlepBoHaYa/IbHbIe XMMUYECKHE TOHSATUSA

[Ipenmer xumuu. Poias XuMuu B :KU3HM YesioBeKa. Tena u BemecTBa. PU3nyecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocTosinue Beniects. [lonstue o Mmerogax
MO3HAHUS B XUMHUHU. XUMHSI B cHCTeMe HayK. UncThie BeniecTBa 1 cMecu. CriocoObl pa3ienieHus cMeceid. ATOMBI B MOJICKYJTbl. XUMUYECKHE SJICMEHTHI.
CUMBOJIBI XMMHYECKUX 3J€MEHTOB. [IpocThie 1 cloKHBIE BEeleCTBA. ATOMHO-MOJIEKYJISIpHOE yueHHe. XuMudeckas ¢popmyina. BaneHTHOCTh aTOMOB
XUMHUYECKUX JJIEMEHTOB. 3aKOH MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHASI aTOMHas Macca. OTHOCUTEIbHAS MOJICKYJIIpHas Macca. MaccoBasi 10715
XMMHYECKOT0 AJIEMEHTA B COSIMHEHUU. DUBNYECKUE U XMMUYECKHUE SBJICHU. XUMUUYECKas peakius U e€ Npu3Haku. 3aKOH COXPaHEHUS] MACChl BEILIECTB.
Xumuueckue ypaBHeHUs. Kitaccnukammsi XAaMUIeCKUX PeaKIui (COeTUHEHUS, pa3JIOKEHUs, 3aMEIIeHUsI, 00MeHa). XUMUYIECKUI IKCIIEPUMEHT: 3HAKOMCTBO C
XUMHUYECKOH MOCYI0i, ¢ paBHiiaMu pabOTHI B IaOOpaTOPUU U IpUEMaMH 00palIeHus ¢ 1a00paTOPHBIM 000PYAOBAHUEM; U3YUEHHE U ONKUCaHNEe HUBHUUECKUX
CBOMCTB 00pa3IoB HEOPTAHWUYECKUX BEIECTB; HAOM0IeHNe PU3NIecKuX (TUTaBlIeHUE BOCKA, TasTHUE JIbJ]a, PACTHPAHUE caxapa B CTYIKE, KUTICHUE U
KOHJICHCAIIHSI BOJIbI) U XUMHUYECKUX (TOPCHUE CBEYH, MPOKAJIIMBAHKE MEIHON ITPOBOJIOKH, B3aUMOICHCTBHUE MeJIa C KHCIIOTOM ) SIBJICHHH, HaOII0/IeHHUEe U
OMHMCaHUE MPU3HAKOB NMPOTEKAHUS XUMUYECKHUX PEaKnii (pa3oKeHue caxapa, B3auMOACHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeH e THIPOKCUIA
meau(Il) mpu HarpeBanuu, B3anMoeiicTBre xkenesa ¢ pactBopoM conu Meau(ll)); uzyuenue cnocoOoB pazaeneHus cMecei (C MOMOIIBI0 MarHHUTA,
(bunpTpOoBaHUE, BRIMMAPUBAHUE, TUCTUIUIAIMS, XpoMaTorpadus), TPOBEICHUE OYUCTKU MTOBAPEHHOM COJIM; HAOIIOACHUE U ONMCAHUE PE3YIHTATOB MIPOBEICHHUS
OTIBITA, WJUTFOCTPUPYIOIIETO 3aKOH COXPaHEHUSI MacChl; CO3/IaHNe MOJIENe MOJIEKYI (IIapOCTEPKHEBBIX ).

HP3O:

ITosie3nbie nckonaemsblie YenssOnHckoi 061acTu. 3HaYeHHe XMMHUH B )KH3HHM PernoHa (MPOoAYKIHS MPOMbIILICHHBIX NPeANPUATHI - IKOHOMHYECKAs
MOIIb PErHOHA, BEIOPOCHI NPOMBINICHHBIX NPEANPHATHIA - IK0JIOrn4eckue npoodiaemsi). [Ipocreie 1 Ci105KHBIE XHMHYECKHE BelleCTBA B aTMocdepe
peruoHa, B ObITY.

3anacel rpaguTa B permoHe; a3or, KHCJIOPO/, BOAOPOI, aproH 3HAYeHHE U NMOJTy4eHHe Ha NPeNPUATHAX ropoaa

BaskHeiiue npeacTaBUTeIM HEOPraHUYECKHUX BelleCTB

Boznyx — cmech razos. CocrtaB Bo3ayxa. Kucinopo — aneMeHT 1 mpocToe BeniecTBo. HaxoxxqeHne Kuciopoa B mpupoe, GU3ndecKue 1 XMMUYecKHue
cBoiicTBa (peakiuu ropenusi). Oxcunpl. [Ipumenenne kucnoponaa. CriocoObl MosydyeHus: KUCIOpo/ia B JIabopaTOpUM U MpoMbliieHHOCcTH. Kpyrosopor
Kuciopoaa B npupozae. O30H — ayuioTpornHas Moaudukanus Kkucnopoaa. TermnoBoi 3pPekT XUMUYECKON peakLui, TEPMOXUMHUECKUE YPaBHEHHSI, IK30- U
SHIOTEPMHUUYECKHUE peakMU. TOIINBO: yrois U MeTaH. 3arps3HEHUE BO3/lyXa, yCUIEHNE TAPHUKOBOTO 3(h(heKTa, pa3pylieHnue 030H0BOro cios. Boropox —
3JIEMEHT U MpocToe BemecTBo. HaxoxaeHue Boiopoaa B mpupo/ie, hrusnyeckre 1 XuMUYecKrue CBOMCTBA, MPUMEHEHHUE, ClIocoObl nosryuyeHust. Kuciuots! u conu.



KonngectBo BeniectBa. Mousib. MonspHast Macca. 3akoH ABorajpo. MossipHblii 00bEM ra30B. Pacué€Tsl o XxuMnyeckuM ypaBHeHUsIM. Pu3ndeckrue CBOWCTBA
BOoJbl. Bona kak pactBopurens. PacTBopsl. HackllieHHbIE M HEHACKIIIEHHBIE PACTBOPBI. PacCTBOpUMOCTH BellecTB B Bojie. MaccoBas 10JIsl BEIIECTBA B PACTBOPE.
Xumuueckue cBoiictsa Boabl. OcHOBaHuUs. Poiib pacTBOPOB B IPUPO/IE U B )KU3HU yesnoBeka. KpyroBopoT BoJbl B Ipupoe. 3arpsi3HEHUE IPUPOAHBIX BOI.
OxpaHa 1 ouncTKa npupoaAHbIX Boj. Knaccudukanusa neoprannueckux coeaunenuid. Oxeuapl. Kinaccuduxamms okcuioB: coiaeodpasyroiue (OCHOBHBIE,
KHUCJIOTHBIE, aM(pOTepHbIe) U HecoleoOpasyromue. HoMeHknaTypa okcuaoB (MeXIyHapoaHas U TpuBHaibHas ). Du3nueckre 1 XuMHUYECKHUE CBOMHCTBA OKCHIIOB.
[Tonyuenue okcunoB. OcHoBanus. Knaccudukarus ocHOBaHUI: IETOYN U HEpacTBOPUMbIE OCHOBaHUsA. HoMeHKkI1aTypa ocHOBaHMi (MexXayHapoaHAS U
TpuBHaibHAs). PU3NYECKHE U XUMHUYECKHE CBOMcTBa ocHOBaHUH. [lomyuenue ocnoBanmii. Kucnorsl. Knaccudukanus kucnor. Homenkmnarypa Kuciaor
(MexxmyHapoHas U TpuBHaIbHAs ). PU3MUECKHE M XUMUYECKHE CBOMCTBA KUCIOT. Psim aktuBHOCTH MeTaiumoB H. H. bekeroga. [lomydenne kucior. Comnm.
Homenkiarypa coneit (Mex1yHapoHasi U TpuBuaibHast). Pu3nueckre U XuMuyeckue cBorictpa cosell. [lomydenue coneil. ['eneTnyeckas cBsizb MEXKY
KJIacCaMH HEOPTraHMYECKUX COeTMHEHUI. XUMUYECKUI SKCIIEPUMEHT: KaYeCTBEHHOE OIpeIeJICHHE COIeP KaHUs KHCIOpO/ia B BO3yXe; MOJdyYeHne, COOupanue,
pacro3HaBaHMe ¥ U3y4YE€HHE CBONCTB KHCIOPO/a; HAOIIOICHHE B3aUMOJICHCTBUS BEIIECTB C KMUCIOPOAOM H YCIOBHS BO3SHUKHOBEHUS M MTPEKPAIICHUS TOPEHHS
(moxapa); o3HaKOMJIEHUE ¢ 00pa3liaMy OKCHIOB U ONKMCAaHUE UX CBOMCTB; MOTy4YeHHEe, COOMpaHKe, paclio3HaBaHUE U U3yYEeHUE CBOMCTB BOIOPO/ia (TOpeHue);
B3anMoJIeiicTBre Bojopoaa ¢ okcuioM meau(1l) (Bo3aMOKHO UCTIONB30BaHUE BUICOMATEPUAIIOB); HAOIOIEHUE 00pa3IOB BEMIECTB KOJIUISCTBOM | MOJIb;
UCCIIeIOBaHHe 0COOEHHOCTEN pacTBOPEHHUS BEUIECTB C Pa3IM4HON pacTBOPUMOCTHIO; IPUTOTOBICHUE PACTBOPOB C ONpPEAEeIEHHON MAacCOBON A0ei
pacTBOPEHHOIO BELIECTBA; B3aUMO/IEHCTBHE BO/IbI C METAJNIaMU (HATPUEM U KaJlbLiieM) (BO3MOXKHO MCIIOJIb30BaHUE BUAEOMATEPUAIIOB); ONpECIECHNE
PacTBOPOB KHUCIIOT U LIEJIOYEH C TTOMOIIbIO HHINKATOPOB; UCCIIEIOBAHHE 00pa31l0B HEOPTaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB; HAOIIOICHIE U3MEHEHUS
OKpacK{ MHJIUKATOPOB B PACTBOpAX KUCIOT U IIEJI0UeH; n3ydeHue B3aumoiericteus okcuaa meau(ll) ¢ pactBopoM cepHOil KUCIOTHI, KUCIOT C METaJUIaMU,
peakLuil HeUTpanu3alum; NoJy4eHUe HEPACTBOPUMBIX OCHOBaHU M, BBITECHEHHE OJJHOTO METallla JPYTUM U3 PACTBOPA COJIM; PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BajkHeWIne Ki1acchl HEOPraHUYECKUX COCITHHEHUI.

HPIO:

Oxcuanbie pyabl pernoHa(KeJIe3HsIKH), IVIMHA, KBapll UX 3HaYeHne. OKCHIBI - BpeHbIe BHIOPOCHI NPOMBILLICHHBIX NPEeANPUSITHH, TPAHCIIOPTA.
AMMHAK, CEPOBOJOPO/ B OKPY KaIOLIel cpele pernoHa.

IIpumepbl NpUMEHEHNS] OCHOBAHMI B ObITY M HA IPOMBILJICHHBIX NpeanpuaTuax YeasnOunckoi odaacru.

CepHast KHCJIOTA POAYKIMSA NPeANPUATHIl pernoHa. [IpumMepbl NpUMeHeHNs] KMCJIOT B ObITY M HA MIPOMBIILICHHBIX NPeANPUATHAX 00J1aCTH.
Kucnornbie 10k11, MX POUCXOKICHHE.

MecTtoposkieHusi MUHEPAJIOB U TOPHBIX opoAa B pernoHe. Cosu B npupone. Cosin B cocTaBe MUHepaabHO# Boabl. KapOoHaThl Hamero kpas.
Crnoco0bI 0YMCTKHM NPUPOAHON BOJBI M NMOJy4eHHE YMCTON NUTHEBOI BOJAbI B PerMoHe.

Iepuoanuecknii 3axon u [lepnoanyeckas cucrema xumudeckux 3jieMeHToB /I. . MenaesieeBa. Ctpoenne arToM0B. XUMHYeCKasi CBSA3b.
OKHNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUM.

[lepBble MOMBITKY KJIACCU(PHUKAIIMNA XUMUYECKUX JIeMEHTOB. [IoHATHE 0 Ipymax CXOJHBIX JIEMEHTOB (LIETOYHBIE U IIETT0YHO3EMENbHbIE METAJUIbI, TaJIOTEHHBI,
MHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aMm(poTepHble OKCU B U THaApokcHuabl. [lepnoaudeckuii 3axoH. [leproanueckas cuctemMa XUMHUYECKUX
anemeHnToB /. 1. MenneneeBa. KopoTkonepuoanas u juHHonepuoanas popmsl [lepuoanueckoit cucrembl XuMuieckux aieMenToB Jl. 1. Menneneesa.
[Tepuozas! u rpymibl. Pu3nyecKuil CMbICT MOPSAKOBOIO HOMEpPa, HOMEPOB MepHoja U rpyninsl aieMenTa. CtpoeHue aromoB. CocTaB aTOMHBIX sifiep. M30TomEI.
Onextponbl. CTpoeHHe EKTPOHHBIX 000J104eK aTOMOB NepBbIX 20 xumuueckux snemMeHToB [lepuoanueckoit cucremst Jl. . MenneneeBa. XapakTepucTuka
XMMHUYECKOT0 3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoii cucreme J[. . MenneneeBa. 3akOHOMEPHOCTH U3MEHEHHSI paJilyca aTOMOB XUMUYECKUX



3JIEMEHTOB, METAJUINYECKUX U HEMETAITIMYECKUX CBOMCTB 110 TpymmaM u nepuojaaM. 3Hadenue [lepuoauueckoro 3akoHa u Ilepuoanueckoil cucTemsl
XUMHUYECKUX DJIEMEHTOB JIJIsl Pa3BUTHs HAYKH u npakTuku. Jl. 1. MeHnneneeB — y4€HbBIN U TpaKJaHUH. XUMHAUYecKas CBs3b. KoBaneHTHas (MoasipHas U
HCHOJISIpHaSI) CBA3b. QHGKTpOOTpI/IHaTeHBHOCTB XHUMHYECKHX 31eMeHTOB. MonHag cBsi3b. CreneHp okucieHust. OKHUCIUTEIFHO-BOCCTAHOBUTEIIbHEIE pCaKkmuu.
[Ipoueccrl OKUCIEHUS U BOCCTaHOBICHUS. OKUCIUTENIN U BOCCTAHOBUTENIN. XUMHUECKUN HKCIIEPUMEHT: N3y4eHHEe 00pa310B BEIIECTB METAIIJIOB M HEMETAJIOB;
B3aHMOI[eI>'ICTBI/IC THAPOKCHU A HUHKA C paCTBOPaMU KUCIIOT U IJ.IGHO‘-IGfI; MMPOBCACHHUC OIIBITOB, NJUIFOCTPUPYIOIIHUX NPUMCPBI OKUCIUTCIIBHO-BOCCTAHOBUTCIIbHBIX
peakuuii (ropeHue, peakluy pa3ioKeHUs , COCTUHEHUS).

Me)KHpeI[MeTHBIC CBA3HU

Peanuzarus MexXnpeIMEeTHBIX CBS3CH MPU M3yYEHUH XMMHUU B 8 Kilacce OCYIIECTBIISETCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TTOHATHH,
TaK U MOHSITHMH, SIBISIONNXCS CUCTEMHBIMU JJIsI OTJIEIBHBIX MMPEIMETOB €CTECTBEHHO-HAYYHOTO KA. OOIIMe eCTECTBEHHO-HAYYHBIC TTOHSTHS: HAYYHBIN (aKT,
TUIIOTE3a, TEOPHS, 3aK0H, aHAIN3, CUHTE3, KJIacCHu(PHUKAIMs, EPUOTUIHOCTh, HAOIIOICHNE, SKCTICPUMEHT, MOCIMPOBAaHNE, U3MEPEHUE, MOJIETIh, SIBJICHHC.
®dwuszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH/I, U30TOIbI, PAIM0aKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUIl 3apsi]l, BEIIECTBO, TENIO, 00bEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, GU3NUYECKUE BETUYHHBI, AUHUIIBI ©3MEPEHUs, KOCMOC, IUIaHEThI, 3BE3/1b1, ComnHIle. buomnorus: gporocunTes, qpixanue,
6uocdepa. ['eorpadus: atmocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOIbI, IOJIE3HBIE HCKOMIAEMbIe, TOILIIUBO, BOAHBIC PECYPCHI.

9 KIIACC
BemecTBo M XUMHYeCKasi peaKusi

[lepuoanueckuii 3axoH. Ilepuoanueckas cuctema xumuueckux emMenToB J. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBLIX TPEX MEPUOJOB, KaIKs, KaJIblUsi U UX COCIUHEHUN B COOTBETCTBUH C ITOJIOKEHUEM JJIEMEHTOB B Ileproanyeckoii cucreme u
CTpOoeHHEM UX aToMOB. CTpOEHHE BELECTBA: BUAbl XUMUUYECKOH CBSI3U. THUIIBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOICTB BEILIECTBA OT TUIA
KPUCTAJNINYECKOM peléTKy 1 Buaa XuMudeckoi cBs3u. Kinaccudukanus 1 HOMEHKIaTypa HEOpraHMYeCKMX BEIIeCTB (MEX/IyHapOoAHAas U TPUBHAJIbHAS ).
XHAMHMYECKHE CBOMCTBA BEIIECTB, OTHOCAIINUXCS K PA3JIMYHBIM KJIACCaM HEOPTaHWYECKHUX COCIMHEHMM, TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIECTB.
Knaccudukanus XuMiuuecKkux peakiuii o pa3iIuyHbIM IpHU3HaKaM (110 YUCITYy U COCTaBY yYacTBYIOIIMX B PEAKIMM BEIIECTB, 110 TEIUIOBOMY 3(h(deKTy, Mo
M3MEHEHHUIO CTENEHEH OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 10 00paTUMOCTH, 110 YYaCTHIO KaTalnu3aropa). DK30- U S3HI0TEPMUYECKHE PeaKIuy,
TepMOXUMHUYecKue ypaBHeHus. [IoHsTHE 0 CKOpOCTH XUMHUYecKol peakuuu. [ToHsTHe 06 00paTUMBIX M HEOOPATUMBIX XMMHUYECKUX peakuusax. [lonarue o
TOMOTEHHBIX U T€TEPOreHHBbIX peakuusax. [IonsaTue o xumuyeckoM paBHOBeCcUU. PaKTOPHI, BIUSAIOMNAE HA CKOPOCTh XUMHUYECKON PEAKIIMK U MTOJIOKEHNE
XUMHUYECKOro paBHOBecHs. OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE PEaKIUH, HIEKTPOHHBIN OalaHC OKUCIUTEIbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHne
YPaBHEHHMH OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMN C UCIIOJIb30BAaHUEM METO/1a 3JIEKTPOHHOT 0 Oananca. TeopHst IeKTPOIUTUYECKON TUCCOLUALINN.
DNEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI, aHMOHBI. MeXaHu3M IUCCOLMALNN BEUIECTB C PA3JIMUYHBIMUA BUJIAMU XUMUYECKOU CBsI3U. CTENEHb TUCCOIMALNH.
CunbHble U cradble 2JIeKTPoauThL. Peakiiny noHHOTO 0OMeHa. Y cI0BUS MPOTEKAHUS pEaKiMii HOHHOTO OOMEHa, MOJIHbIE U COKPALIEHHbIE HOHHbBIE YPABHEHUS
peaknuii. CBoIcTBa KUCIIOT, OCHOBAHUHM U COJIEH B CBETE MPEACTaBICHHH 00 3JIEKTPOIMTHUECKON qucconnanui. KauecTBeHHbIe peakiiuy Ha HOHBI. [ToHsATHE O
TUAPOJIN3E COJIEH. XMMHUUYECKHUI SKCIIEPUMEHT: 03HAKOMJICHHE C MOJIEIISIMA KPUCTAIIMYECKNX PEIIETOK HEOPTaHNYECKHUX BEIIECTB — METAJJIOB U HEMETAIIIOB
(rpacduTa 1 anMasa), CI0XKHBIX BEIIECTB (XJIOPUAA HATPHS ); UCCIIEOBAHHE 3aBUCUMOCTH CKOPOCTH XMMUYECKOH peakIuy OT BO3ACHCTBUS PA3TUUHBIX
(akTOpOB; UCCIIEAOBAHKUE NIEKTPOIIPOBOHOCTH PACTBOPOB BEILECTB, IIPOIECCa AUCCOLUAIMY KUCIIOT, HIeJI0Uuei U cosel (BO3MOXKHO UCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MPOBEICHHUE ONBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU MPOTEKAHUS peakIuil HOHHOTro oOMeHa (00pa3oBaHUe OCaIKa, BBIICIIEHUE ra3a,



00pa3oBaHKE BO/IbI); ONBITOB, MJUTIOCTPUPYIOIINX IPUMEPBI OKUCIUTENFHO-BOCCTAHOBUTENBHBIX peakluil (rOpeHne, peakiiuy pa3iosKeHHs, COSTMHEHNU);
pacrno3HaBaHWE HEOPraHMYECKHUX BEIIECTB ¢ IIOMOIIBIO KAYECTBEHHBIX PEAKIUI HAa NOHBI; PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4.

HemeTtanasl u ux COCINHCHUHA

OO0wast xapakTepucTiKa rajoreHoB. OCOOEHHOCTH CTPOEHUS ATOMOB, XapaKTepHbIe CTeNeHU OKkucieHus. CTpoeHue U (pu3n4ecKkrue CBOMCTBA IPOCTHIX BEILECTB
— rajoreHoB. XMMHUYECKHE CBOWCTBA Ha IIpUMepe XJIopa (B3auMoJeiicTBHE C MeTaJUIaMu, HEMEeTaJUIaMu, 1esiouamu). Xsnopoogopoa. CossiHas KUCIOTa,
XMMHUYECKHE CBOWCTBA, IIOJyYeHHE, IpUMeHeHue. JlelicTBUE XJI0pa U XJIOPOBOJOPOA HAa OpraHu3M uelloBeka. BaxxHelre XJI0puabl 1 UX HaXO0KIeHHE
B npupoze. O0miast xapakrepucTrka 31eMeHToB VIA-rpymnibel. OcCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIe CTeNeHu okucaeHusa. CtpoeHue u puznyeckue
CBOMCTBA MPOCTBIX BELIECTB — KUCJIOPOJA U Cepbl. AJIIOTPOIIHbIE MOAM(DUKALIMN KUCIOPOJIa U cepbl. XUMHUYECKUE CBOIcTBa cepbl. CepoBOIOPOJI, CTPOCHHE,
¢busnyeckre 1 XuMHueckue cBoictBa. OKCHIbI Cephl KaK MPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KMCIIO0Ta, (pU3nUecKue u XUMUYECKHe CBOMCTBa (001ue
KaK IIpeJICTAaBUTEIS Klacca KUCIIOT U crniennduieckre). XuMHUUECKUE peakiiH, JIeXKalle B OCHOBE IPOMBIIUIEHHOI'O CIIOCO0a MOJIy4YeHHs CEPHOM KUCIIOTHI.
[Tpumenenue. Coau cepHOI KMCIOThI, KAUeCTBEHHAsl peaklus Ha cyabdaT-uoH. HaxoxaeHue cepbl U €€ coeAMHEHUH B Tpupojie. XMMHUYECKOE 3arpsi3HeHUe
OKpY>Karollel cpesibl COeIMHEHUSIMHU Cephl (KUCIOTHBIE JO0XK/IHU, 3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), ClIOCOOBI ero npepoTsparieHus. O01mas Xxapak TepucTiKa
aneMeHTOB VA-rpymibl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHHS. A30T, pacipoCcTpaHeHHe B IPUPOe, GU3NIECKHE U XUMHUECKUE
cBoricTBa. KpyroBopot azora B mpupoje. AMMHAK, ero pu3nuecKne 1 XMMUYEeCKHe CBOWCTBA, MOydyeHne U npuMenenue. Com aMMOHHUS, UX (PU3HUYECKUE U
XMMUYECKHE CBOWCTBA, TpuMeHeHre. KauecTBeHHAs peakiys Ha HOHBl aMMOHHSL. A30THAs! KUCIIOTa, €€ TOJydeHre, PU3NUecKue U XMMUIECKHE CBOWCTBA
(oOmue Kak mpencTaBUTeNs Kilacca KHCIOT B cnenuduyeckue). Mcnonp30BaHne HUTPATOB M COJICH aMMOHUS B KAU€CTBE MUHEPATIBHBIX YI00PESHHIA.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe/ibl COETUHEHUAMH a30Ta (KHCIOTHBIE TOKIH, 3arps3HEHIE BO3/IyXa, TIOYBBI H BOTOEMOB). Dochop, alutoTpoIHbIe
Moudukanu hocdopa, puzndeckne u xumudeckre cBoiictsa. Okenp Gocdopa(V) u pocdopras kucinora, Gu3nIecKkne 1 XUMHIECKHE CBOMCTBA, TIOJTYYCHHUE.
Hcnonbp3oBanue pocaToB B KaueCcTBE MUHEPAIbHBIX yA00peHuit. OOmas xapaktepuctuka 3neMeHToB [VA-rpynmnsl. OCOO€HHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENIEHH OKUCIICHHS.

Yrnepon, auioTponHbie MoIU(UKAIINH, PAacIPOCTPAaHEHHE B MIPUpoe, GU3NYECKUE U XUMUYecKre cBorcTBa. AncopOius. KpyroBoport yriepona B mpupoe.
Oxcunsl yriaepona, ux Gpu3nveckre 1 XMMUYECKHEe CBOMCTBA, ACWCTBHE HA )KUBBIE OPTaHU3MBI, TIOJTYUYCHHE U IPUMEHEHHE. DKOIOTHYeCKUE MPOOIEMBbl,
CBsI3aHHBIE ¢ oKcuaoM yriaepoaa(IV); runoresa rinod6aabHOro MOTEMICHUS KJIMMAaTa; MapHUKOBBINA A (deKT. YToapHas KUCIOTa U €€ COMH, UX PU3NYECKUE U
XMMHUYECKHE CBOICTBa, MOJIydeHre U MpuMeHeHue. KauecTBeHHas peakius Ha kapOoHaT-uOHBI. Mcrnonb3oBaHne kKapOOHATOB B OBITY, MEIUIIMHE,
MIPOMBIIIIJICHHOCTH U CEeJIBCKOM X03s1icTBe. [lepBoHauanbHbIe TOHATHSA 00 OPraHMYECKUX BEIIECTBAaX KaK O COCUHEHHIX yriepoa (MeTaH, 3TaH, dTHIIEH,
alleTUIIeH, 3TaHOJI, TJHUIEPUH, YKCYCHasl KUcloTa). X cocTaB u xumudeckoe crpoenue. [loHsTre o OMomornyecky BayKHBIX BEIIECTBAaX: KUPAX, OeNKax,
YIJI€BO/IaX — U UX POJIM B )KM3HU YeioBeKka. MaTepuaabHOE €MHCTBO OPraHUYECKUX M HeopraHndeckux coequHeHnit. Kpemuuii, ero pusnueckue u
XUMHUYECKHE CBOICTBa, MojlydeHre U npuMeHenne. CoequHeHus KpeMHus B pupoae. Obuue npeacrasienus o0 okcuae kpemuus(IV) u kpemHueBo# KUCIoTe.
CI/IJ'H/IKaTBI, nX UCIIOJB30BAHUEC B 6I)ITy, MCIUIHHE, TPOMBIIIJICHHOCTH. Baxueiiniue CTPOUTCIIBHBIC MaTCpUaJibl: KEpaMUKa, CTCKIIO, IEMCHT, 6eTOH,
xee300eToH. [IpobiemMbl 6€30TacHOTO UCTIOIB30BAHUS CTPOUTEIHLHBIX MATEPHAIOB B TIOBCETHEBHOM JKH3HU. XUMUICCKUI IKCIICPUMEHT: H3ydeHHe 00pa3IioB
HCOPTraHNYCCKUX BEIICCTB, CBOMCTB COJISTHOU KHCJIOTBI; TPOBEACHNEC KAYCCTBCHHBIX peaKHI/Iﬁ Ha XJIOpUA-UOHBI U Ha6J'II-O)IeHI/Ie IMPHU3HAKOB UX IMPOTCKAHUAA,
OITBITHI, OTpaKAOMINEe PU3HIECKHIE U XUMUIECKHE CBONCTBA raJIOTCHOB U UX COSIMHEHUH (BO3MOYKHO HCITOJIb30BAHHUE BUICOMATEPHAIIOB); 03HAKOMIICHHUE C
oOpasmamu XJI0pu10B (TaJIOTEHHUIOB); 03HAKOMIICHHE ¢ 00pa3IiaMu Cephl U €€ COeTMHEHUSIMHU (BO3MOXKHO MCITOIH30BAaHNUE BHIEOMATEPHAIIOB); HAOIIOICHNE



rporiecca OOyrIMBaHUs caxapa Mol ACHCTBUEM KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI; H3yYEHUE XUMUYECKUX CBOMCTB pa30aBIICHHON CEPHOM KHUCIIOTHI,
MPOBEACHUE KAYECTBEHHOM PEeaKkIluy Ha Cylb(aT-uOH U HAOII0eHUE IPU3HaKa €€ MPOTEKaHU, 03HAKOMJICHHE ¢ (PU3MUECKIUMH CBOMCTBAMU a30Ta, hocdhopa u
UX COeIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (OCPOPHBIX YAOOPEHUH; MoJlyueHue, coOrpanue, paclio3HaBaHue U
M3yueHHEe CBOMCTB aMMHAaKa; MPOBEACHNE KaUeCTBEHHBIX PEaKLMi Ha MOH aMMOHHS U (ochaT-MoH U 3ydeHHe MPU3HAKOB UX MPOTEKaHUs, B3AaUMOJICHCTBUE
KOHIIEHTPUPOBAHHOHN a30THOM KUCIIOTHI C MEIbIO (BO3MOYKHO UCTIOJIB30BaHUE BUICOMATEPHAIIOB); U3YUYCHUE MOJIENICH KPUCTALTMIECKIX PEIIETOK anMasa,
rpadura, pyuiepeHa; 03HAKOMIICHUE ¢ TTPOLIECCOM aJcOPOIIMK PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM U YCTPONUCTBOM IMPOTHUBOTa3a; MOJIyIYCHHUE,
coOupaHue, pacro3HaBaHue ¥ U3yYCHHE CBOMCTB YIJIEKUCIIOTO Tra3a; MPOBeIeHNE KAYeCTBCHHBIX PEaKIuil Ha KapOOHAT- U CHIIMKAT-UOHBI i U3YYCHHE
MPU3HAKOB UX MPOTEKAHUS; 03HAKOMJICHHE C TIPOAYKIIMEH CHIIMKATHOMN MPOMBITINIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaxHeite
HEMETAIIJIbl U UX COCIMHEHUS.

HPDO:

HemeTtanabl Hameli 001acTu. Macmradbl 3arpsizHeHust aTMocdepbl 00/1aCTH.

Bonopoa kak 3K0/10rH4ecKy YMCcTOE TONJIMBO.

Oxcnp cepsl (IV) - 10004HBIH NPOAYKT METAJLUIYPruM, 3HaYeHHe (KUCIOTHBIE J0K/IH).

IIpousBoacTBO cepHOi KUCIAOTHI B YeisiOuHCKOI o0acTu. OXxpaHa okpy:Kawolel cpeabl.

A30THBbIe y100peHusi M UX npuMeHeHue B ¢/x YensiOuHckoil od1acTu.

®ocdopHbie y100peHus: 1 MX NpruMeHeHHe B ¢/X YeasaOuHckoi odiacTm.

OcHoBHBIE BH/IbI TOIJIMBA B peruoHe. 3anacsl yris B obJactu. [Ipupoaooxpannbie MeponpusTusi IpU yrijieqoobrye.
MecTopoxaenusi u3BectHaka, Mmpamopa (Koeiarnnckoe, bananannckoe»)

Coennnenus kpemuus B npupoae FO:xxnoro Ypaana.

CuiukaTHasi npoMblLIeHHOCTH B 001acTu. 3aBoa 7KbU, «Kemmay, FO:xunoypanbckuii ¢papdoposBblii 3aBoj.

MeTajibl H UX COCAMHEHUSA

OO1w1ast XxapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHHUHM UX MoJioxkeHUs B [lepuonudeckoil cucteMe XUMHUYECKUX 3JIEMEHTOB

. . MenneneeBa u ctpoeHust aToMoB. CTpoeHHe METalIoB. MeTayuinyeckas CBsA3b U METaJNINYecKasi KpUCTAJUINYECKAs PEIIETKA. DIEKTPOXUMUYECKUH P
HanpspkeHui MetamioB. @U3nuecKkue U XUMUYecKHUe CBoiCTBa MeTayioB. OO0mMe crnoco0b! noay4eHus MeTauioB. [ToHATHE 0 KOPPO3UU METAIITIOB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT Koppo3uu. CruiaBsl (CTajib, Yyr'yH, JIOPATIOMUHUAN, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIITIEHHOCTH. [1lenounble MeTasuib:
nosioxkenue B [lepuoanueckon cucreMe xuMnuyecknux aemMeHToB . M. MenaeneeBa; cTpoeHre X aTOMOB; HaX0KJI€HHE B Npupojie. Puzndeckue u
XMMHUYECKHE CBOICTBaA (Ha mpuMepe HaTpus U Kayus). OKCUAbI U TUAPOKCUABI HATpuUs U Kanus. [IpiMeHeHre menouyHbIX METaJlJIOB U UX COeIUHEHHH.
[IlerouHO3eMENBHBIE METAJIIBI MATHUW U KaJbLWNA: T0JIoKeHHe B [lepuoguueckoil cucteMe xumuieckux 3neMeHToB Jl. 1. MenaeneeBa; cTpoeHUE UX aTOMOB;
HaxoXxaeHue B mpupoje. Gusnueckre 1 XMMUUYECKHE CBOMCTBA MarHus U Kajblius. BaxHeilmme coequaenus Kanbluus (OKCUA, THIPOKCH, coiu ). JKECTKOCTh
BOJIbI M CTIOCOOBI €€ ycTpaHeHHsl. ATIOMUHUN: TojoxkeHue B [lepuonnyeckoil cucreme xumuyeckux sinementoB J[. . MenneneeBa; ctpoeHne aToma;
HaxoxaeHue B mpupoje. Gusnueckre u XUMUYECKUE CBOMCTBA allOMUHUSA. AMQOTEpHbIE CBOWCTBA OKCUAA U THIPOKCH 1A amfoMUHMs. XKenes3o: nmojoxxeHue B
[Iepnonnueckoii cucreme xuMuueckux nemeHToB [[. 1. Menneneea; ctpoeHue aToMa; HaxoxAeHUe B npupoze. Pusndyeckrne 1 XMMUYECKHUE CBOMCTBA
xenesa. Oxkeunsl, ruapokcubl u conu xenesa(ll) u sxeneza(Ill), ux cocras, CBONCTBA U MONTyYECHHUE.



XVUMUYECKUH IKCTIEPUMEHT: 03HAKOMIICHHE C 00pa3IlaMHi METAJIOB | CIIJIAaBOB, UX (PU3MUYECKUMU CBOMCTBAMMU; U3YUCHHUE PE3YIHTATOB KOPPO3HH
METaJIJIOB (BO3MOXKHO MCIOJIB30BaHUE BUAEOMATEPUaIoB), 0COOEHHOCTEH B3aMMOIEHCTBIS OKCHIa KaIbIUs U HaTPUsI ¢ BOAOMN (BO3MOKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); CCIIEIOBAHNE CBOMCTB KECTKOW BOJIBL; ITpOIecca TOPEHUS JKelle3a B KUCIOpo/ie (BO3ZMOXKHO MCIIOIb30BAHNE BUAEOMATEPHUATIOB);
MIPU3HAKOB MIPOTEKAHMS KaYECTBEHHBIX pEaKIMii Ha MOHBI (MarHus, KaJbIus, ATFOMUHUSA, TMHKa, sxene3a(ll) u xeneza(lll), meau(Il)); HabmroneHue u onucanue
MPOIIECCOB OKPAIIUBAHMS [UIAMEHU HOHAMHU HATPHS, KaJTHsI U KAIbLUs (BO3MOKHO UCIOJIH30BAHUE BHICOMATEPUAIIOB); UCCIIEJOBaHNE aM()OTEPHBIX CBOMCTB
TUIPOKCH/IA ATIOMUHUS U THAPOKCHUIA IMHKA; PEeIlIEHUE SKCIIePUMEHTAIBHBIX 33/]1a4 110 TeMe «BakHel1ne MeTauibl U UX COSAMHEHUSI.

HP3O:

Huuk - amdorepHbIid MeTasLI, MoJy4aemblid Ha UII13.

Cmiiasbl, noayyaemsie Ha OAO «Meyen»

MecTopoxaeHusi pyJl YePHbIX U BETHHIX METAJJIOB Ha TeppuTopun odsactu. [IpousBoacTBo uyryna u crajau Ha OAO «Meues»

Kanuiinbie yio0peHus 1 uX NpUMeHeHHe B MECTHOM C/X.

I[IpumeHeHue aJIOMUHUSA B OBITY H NPOMBILILIEHHOCTU. BokcuToBbie pyannku B YesisiOuncke

XuMHSA U OKpY/KAKOLIas cpeaa

Hosble maTepuaiibl 1 TEXHOIOTMU. BemecTa 1 MaTepralsl B IIOBCEJHEBHOM KU3HH YEJI0BEKA. XMMHUs U 310pOBbE. be30IacHoe uCnob30BaHue
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas moMOIIb MPH XUMUYECKHX 05KOTax M OoTpaBiieHUsAX. OCHOBBI SKOJIOTHYECKON rpaMOTHOCTH. XUMHUYECKOE
3arpsi3HEHUE OKPYKaIoIIeH cpepl (mpeaenbHas Jomyctumas konnentpamus Beniects — [1JIK). Pose xumum B penrennun sxoorudeckux mpoodiem. [pupoaapie
WCTOYHUKHU YTJIEBOJOPOIOB (Yroib, IPUPOAHBIN a3, He(Th), MPOIYKTHI UX MEPEPaAOOTKH, UX POJIb B OBITY U IPOMBIILICHHOCTH.

XUMUYECKUH SKCTIEPUMEHT: H3y4YeHHE 00pa30B MaTepHAIIOB (CTEKIIO, CIUIABBI METAJIOB, TIOJIMMEPHBIE MAaTEPHAIIBI).

HPDO:

3arpsisHeHue okpy:xkarouleii cpeanbl YeassiOunckoi obdacTu.

MexnpenMeTHbIE CBS3U

Peanuzanus MeXpeIMEeTHBIX CBsI3€H PU N3yYeHUH XUMHHU B 9 Kilacce OCYIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX
MOHSTHUM, TaK U TIOHATUH, SIBISIOIINUXCS CUCTEMHBIMH JUIsl OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYUHOT0 I1KiIa. O0II1e ecCTeCTBEHHO-HAYYHbIE TTOHATHS:
Hay4HbIH (pakT, TunorTesa, 3aKoH, TEOpUs, aHAJIU3, CUHTE3, KJIacCU(UKaLUs, IEPUOANYHOCTh, HAOIIOCHNE, SKCIIEPUMEHT, MOJCIMPOBAaHHE, U3MEPEHHE,
MO/JIENb, SIBJIEHUE, TAPHUKOBBIN 3(h(PeKT, TeXHONorus1, MaTepuaibl. @U3MKa: MaTEpUsl, AaTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIbI,
PalliOaKTUBHOCTb, MOJIEKYJIA, SJEKTPUUECKUN 3apsi]l, TPOBOAHUKH, MOTYIIPOBOIHUKH, TUIIIEKTPUKHU, (OTOIIEMEHT, BEIIECTBO, TeNO, 00bEM, arperaTHoe
COCTOSIHME BEILIECTBA, a3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUITMUECKAsl PEIIETKA, CIIAaBbl, (PU3NUYECKHE BETUYUHbI, €AUHUIBI U3MEPEHHS, KOCMHUECKOE
IIPOCTPAHCTBO, IJIaHETHI, 3BE3/b1, ComHle. buonorus: poTocunres, Apixanue, 6uocdepa, skocrucTeMa, MUHEpaJIbHbIE YI00PEHUs, MUKPO3JIEMEHTHI,
MaKpO3JIEMEHTHI, MUTaTeIbHbIE BellecTBa. ['eorpadusi: atmocdepa, ruapocdepa, MUHEpaibl, TOPHbBIE OPOIbI, IOJIE3HbIE HCKOMIAeMbI€, TOIJIMBO, BOJHBIE

pecypcsl



[Iporpamma kypca mocTpoeHa Mo KOHIIEHTpUYeCKor KoHuenuu. OCOOEHHOCTh MPOrpPaMMbl COCTOUT B TOM, YTOOBI COXPAHHUTh BBICOKHI TE€OPETHIECKUMA
YPOBEHB U clieaaTh 00y4eHHe MaKCUMAJIbHO pa3BuBaroluM. [IoaToMy Bech TEOpETHYECKHI MaTeprail Kypca XMMUM pacCMaTpUBAETCs Ha IEPBOM I'OJly
oOyueHus1, 4TO MO3BOJISIET 00JIee 0OCO3HAHHO U TITYOOKO U3yYUTh (PaKTUUECKUI MaTepHall - XUMHUIO SJIEMEHTOB M UX COCIUHEHUH.

Takoe mocTpoeHre MporpaMMbl JaeT BO3MOKHOCTh Pa3BUBATh MOJyYCHHbIE IEPBOHAYAIBHO 3HAHUS HA OOraToM MPaKTHYECKOM MaTepHare.

Cneunduka coaepkaHms:

KOPPEKLMOHHAsl HAIIPaBIEHHOCTb, U3y4aeMOro IIpeIMETa.
pa3BUTHUE CIIyXOBOT'O BOCIIPUSTHS

KOHTPOJIb 3@ IIPOU3HOCUTEIBHOM CTOPOHOU PeUH
(dbopMUpOBaHUE Pa3BEPHYTOM YCTHOM peun

paboTa HaJl pa3BUTHEM ITaMSATH, BHUMAHHS

paboTa HaJl pa3BUTHEM JIOTUYECKOTO MBIIILIICHUS

2. OboraiiieHue cioBaps XUMUYECKUMHU ITOHATHUSAMHU U TEPMUHAMU

3. OBnageHue yyamuMucs MPaKTHYECKUMH YMEHUSMHU M HaBBIKAMH - pa0O0Thl ¢ XUMHUYECKUM 000PYAOBaHUEM U PeaKTHUBAMHU

[Ipu pa3paboTKe MporpaMMBbl yUYUTHIBAIACH CTICHU(PUIHOCTh KOHTUHTEHTA YUAIIUXCsI IIKOJIBI. XapakTepHas yepTa MporpaMMbl — CHU)KEHUE HArpy3KH Ha
MaMsTh y4YallluXcsl, YMEHbIICHHE TEPMUHOB U MOHATUH. YUaliuecs XapakTepu3yrTcs 0ciIa0IeHHbIM HHTEIUIEKTyalbHbIM U PEYEBBIM Pa3BUTUEM, Y HUX
HE/I0CTaTOYHO PAa3BUTHI HABBIKM YTCHUS, TNCbMa, OCHOBHBIC ()OPMBI MBIIIIJICHHUS — CPAaBHEHUE, 00001eHNne, KITaCCU(PUKAIHS SBICHUNA, OHU HMEIOT
HEJO0CTAaTOYHOE MPEeICTaBICHUE 00 OKPYKAIOIIeH NeHCTBUTENIbHOCTH, OrpaHndeHHOCTh Kpyro3opa. B MBOY «C(K)OLLU Nel2 peanusytotcs 1 u 2 BapuaHThI
o0OydeHusI.

[To 1 BapuanTy 00y4aroTcs pedsiTa, UMEIOLIUE CAMOCTOATEIBHYIO PeUb C TPYObIMH arpaMMaTU3MaMu, 3HAYUTEIbHBIMU HEIOCTATKAMH MPOU3HOLIECHUS U
HE UCIOJIb3YIOIINE CBOU CIYXOBBIE BO3MOXKHOCTH. Y HUX COXpPaHEH MHTEJUIEKT, pa3BUTHI IaMsTh, IOTHYECKOE MBIIIUIEHHE, BHUMaHue (ki1accel b). Yuamuecs
3THX KJIaCCOB MOHUMAIOT BepOaIbHYI0 HHCTPYKLIMIO K pabOTe, MOTYT CAMOCTOSTENIbHO BBIIOIHATH NOCUIIBHBIE 33JJaHUS, COXPAHIIOT pab0TOCIIOCOOHOCTH B
TE€YEHHE YPOKa, IOCTATOYHO JIETKO BKIIIOYAIOTCS B YUEOHYIO AESITEIbHOCTD, 00JIee 0ObEKTUBHBI B OLIEHKE PE3yJIbTaTOB CBOEH JesTenbHOoCTH. KoppekionHas
paboTa c 3ToM Ipynnoi yyamuxcs HaleJeHa Ha pa3BUTHE aHAIMTUKO-CUHTETUYECKOT0 MBIIIIJIEHUs, Ha CUCTeMaTH3alnio, 00001IeHne yaueOHoro Marepuana,
pa3BUTHE UHTEIJIEKTYaJIbHBIX CIOCOOHOCTEH, HAa OTPAOOTKY MPAKTUYECKUX HABBIKOB 110 TEME, Ha MPOMNEIEBTUKY U3YUYE€HUS HOBBIX TEM, HA pa3BUTHE
Pa3BEPHYTOM YCTHON PEUH.

ITo 2 BapuaHTy 00y4aroTcs pedsiTa, y KOTOPbIX Ha0JII0/1aeTCsl 3HAUUTEIbHOE CHUKEHHE CiIyXa (OJTHOCTOPOHHSS U ABYCTOPOHHSIS TYroyxocTth |V
CTETEeHH ) WM TIIyX0Ta, HE pa3BUTa CaMOCTOSITEIbHAS CBSA3HAS pedb, CJIa00 pa3BUTHI ICUXUYecKHe nporeccsl (knacesl I, J1). Yyamuecs 3TUX Ki1accoB
3aTPYJHSIOTCS YCTaHABIMBATh NPUYMHHO-CIIEICTBEHHBIE CBSA3H, MBICIUTENIbHbBIE ONlEpallii CHUKEHBI, IPOM3BOJIbHOE BHUMAHUE HEYCTONYNBO, C TPYIOM
BKJIIOYAIOTCS B pabOTy, OBICTPO YTOMIISIOTCS, OTBJIEKAIOTCS. YYaluecs 3TOM rpyMIbl cOMaTHYeCKH OcaalbaeHbl, 4acTo MponmycKaroT 3aHaTHs. Koppekimonnas
paboTa ¢ STUMH yJallMMUCS HalpaBiieHa HA MOBBIILIEHUE T03HABATEILHOW aKTUBHOCTH, Pa3BUTHE MPOU3BOJILHOIO BHUMAHUS, TaMATH, YCUIUYUBOCTH,
CIIOCOOCTBYIOIIMX JIy4YIIEMY OCMBICICHHIO U TPOYHOMY 3aKPEIICHNIO MOTYYESHHBIX 3HAaHUN M YMEHUH, pa3BUTHE CIIyXOBOT'O BOCTIPUATHS U IPOU3HOCUTEILHON
CTOPOHBI PEYH.

C 1enblo NOIOJIHEHUS CIIOBAPHOIO 3aI1aca, yTOUHEHUS 3HAUEHUs OTAEIbHBIX CJIOB U IIOHATH, Pa3BUTHUS CIIyXOBOT'O BOCIIPUATHS YUaIIUXCS B
KaJIeHJAapHO — TEMAaTUYECKUX IJIaHaX MPOIUCaH crienraibHbli pa3aen «CrnoBapb U ¢pa3bl Ha ciiyX». B 3ToM pasnene oTpaxeH peueBoil marepuall,
HEOO0XOAUMBIN 1711 GOPMHUPOBAHUS YCTHON CaMOCTOSITETILHOM CBSI3HON pedr yJaluxcs, a Tak ke MaTepHuall, KOTOpbId mociie (opMHpPOBAHUS Ha YPOKax,
y4aluecs 10JKHbI BOCHPUHUMATD Ha CITyX.



Koppexkimonnas paboTa Haj mpou3HOLICHUEM, (OPMUPOBAHUEM YCTHOU CBSI3HOM peuH, 10 Pa3BUTHIO CIIyXOBOT'O BOCIIPUSTHS, PA3BUTHIO ICUXUYECKHX
HPOLIECCOB, MBICITUTENIBHBIX CIIOCOOHOCTEH, MaMSITH, JIOTHYECKOTO MBIIUICHHS IPOBOANTCS Ha KaXXII0M ypoke. M crosp3yroTest pa3Hble BUABI paboT: CIOBapHast
pabora, paboTa Haa JepOPMHUPOBAHHBIM HPEITIOKEHHEM, pad0OTa ¢ OTMIOPHBIMU KapTOUYKAMHU, CXEMaMHU U TaOJIUIaMH.

IJIAHUPYEMBIHA PE3YJIBTAT
N3yuenne xumuu B 8-9 Kitacce HalpaBJIEHO Ha IOCTHKEHUE 00YYaIOLMMUCS JTMYHOCTHBIX, METAIIPEMETHBIX U IIPEIMETHBIX PE3yJIbTaTOB OCBOCHHUS
y4eOHOTro MmpeMeTa.
JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE Pe3yabTaThl OCBOCHUS IPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa3oBaHMsI JOCTUTAIOTCS B X0/ 00YUYEHUSI XUMHH B €IMHCTBE YUeOHOH 1
BOCIIMTATEIbHON AeATeIbHOCTH OpraHnu3alyy B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMH U JyXOBHO-HPaBCTBEHHBIMU
LEHHOCTSAMH, IPUHATHIMH B 00I1I€CTBE IPABUJIaMU U HOPMaMHU IOBEJEHMSI U CIOCOOCTBYIOT IIPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIIN3ALINN
00y4aromxcs.
JInuHOCTHBIE PE3yIbTATHl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHCJIE B YACTH:
ITaTpHoTHYECKOr0 BOCIIMTAHUSA
1) HEHHOCTHOrO OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HICTOPUYECKOMY U HAYYHOMY HACIIEAMIO, IOHUMaHUs 3HAUE€HUsI XUMHUECKON HayKU B
KHM3HU COBPEMEHHOT'0 00IIECTBa, CIIOCOOHOCTH BJIa/leTh IOCTOBEpHON HHPOPMALUE 0 MepeloBbIX JOCTHKEHHUAX U OTKPBITUAX MUPOBOM U OT€4eCTBEHHON
XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUPA U OOIIECTBA;
I'paskmaHCKOr0 BOCIMTAHUSA
2) mpelcTaBiICHUs O COLUAIbHBIX HOPMAX U MPaBUIIaX MEXINYHOCTHBIX OTHOLLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOLIIECTBEHHO
M0JIE3HOMU, YueOHO-HCCIe10BaTeIbCKON, TBOPUECKON U IPYTUX BHUJIAX AEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHON AEATENbHOCTU IPU
BBINIOJTHEHUH Y4€OHBIX, T03HABATEIbHBIX 3a/a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3aHUH YUE€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOTIOHUMaHHUIO
Y B3aUMOIIOMOIIIY B Mpoliecce 3TOi yueOHO! AeATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBECHHUE U MOCTYIKU CBOMX TOBAPHILEH € O3ULIMU HPAaBCTBEHHBIX
Y IIPAaBOBBIX HOPM C YYETOM OCO3HAHMSI MOCIEACTBUM ITOCTYIIKOB;
IleHHOCTH HAYYHOI'0 TO3HAHUA
3) MUPOBO33pEHUYECKHUX MPEICTABICHUN O BEIIECTBE U XUMUYECKOW PEaKI[Mi, COOTBETCTBYIOLINX COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
COCTABJIAIOLINX OCHOBY JUUIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUPA; IPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS IPUPO/IBI,
B3aMMOCBS35IX YEJI0BEKA C MIPUPOJHOM CPEIoi, O POJIU XMMHUH B IO3HAHUHU ITUX 3aKOHOMEPHOCTEM;
4) no3HaBaTeNbHBIX MOTHBOB, HAIIPABJICHHBIX HA ITOJIyY€HHE HOBBIX 3HAHUH 110 XUMHH, HEOOXOIUMBIX 1JIs1 00bSICHEHHS HAOII0aeMbIX MPOLIECCOB U
SIBJICHUI;
5) no3HaBaTenbHON, MH(HOPMAIIMOHHON M YUTATENILCKOM KYJIbTYphI, B TOM YHUCIIE HABBIKOB CAMOCTOSITEIbHOM paboThl C yUeOHBIMU TEKCTaMH, CIIPAaBOYHON
JUTEePaTypOM, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU MH()OPMALIMOHHBIX TEXHOJIOTUH;
6) uHTepeca K 00Y4YEHUIO U MO3HAHMIO, JTF0003HATEIBHOCTH, TOTOBHOCTH M CLIOCOOHOCTH K CaMO0Opa30BaHUIO, IPOEKTHOM U MCCIIe10BaTeIbCKOM
NesITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJI€HHOCTH U YPOBHS 00Y4YeHHUsI B lalbHEHIIEM;
®opMHupoOBaHUs KYJIbTYPbI 310POBbs



7) OCO3HaHUs IIECHHOCTH KU3HH, OTBETCTBEHHOT'O OTHOIIIEHUS K CBOEMY 3/10pPOBBIO, YCTAHOBKH Ha 3/J0POBBIM 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUHN U
HETIPUSATHS BPEIHBIX MPUBBIYEK (YITOTPEOIEHUS aTKOT0JIsl, HAPKOTHKOB, KYPEHHS ), HEOOXOIMMOCTH COOJIIOICHUS MPaBUI OE30MaCHOCTH MPU 0OpaIeHUH C
XUMHAYECKHMH BEIIECTBAMH B OBITY M peaibHON JKU3HU;

TpyaoBoro BoCnMTaHUA
8) nHTEepeca K MPaKTHYECKOMY M3YUYEHHUIO Ipodeccuii M Tpya pa3IudHOro poja, yBaKEHHUE K TPYY U pe3ybTaTaM TPYJIOBOH ESTEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUU, OCO3HAHHOTO BHIOOPA MHIUBUAYAIBHON TPAEKTOPUH MTPOJOJIKEHHSI 00pa30BaHuUsl C YUETOM JIMYHOCTHBIX
MHTEPECOB U CITIOCOOHOCTU K XUMHUH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH; yCHEIHOM MPO(pECCHOHATBHON AATEIIEHOCTH U Pa3BUTHUS HEOOXOIUMBIX
YMEHHI; TOTOBHOCTH aJJalTUPOBATHCS B IPO(ECCHOHATILHOMN Cpelie;
IKOJOTHYECKOr0 BOCIIUTAHUS

9) sKOJIOrMYECKH 1eIecO00Pa3HOro OTHOLICHHS K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMUS, IOHUMAHUS LICHHOCTH 3JI0POBOTO
u 6ezonacHoro obpasa JKU3HU, OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY (DU3MUYECKOMY U TICUXHYECKOMY 370POBBIO, OCO3HAHUS IIEHHOCTU COOIIOICHUS
MpaBWJI 0€30MaCHOT0 MOBEICHUS IpU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYAIIMSIX, YIPOXKAIOIINUX 3J0POBBIO U )KU3HH JIIOJIEH;

10) cnocoOHOCTH TPUMEHSATH 3HAHMS, TIOTy9aeMble IPU U3YYCHUN XUMUH, JUIS PELIICHUS 33]1a4, CBSI3aHHBIX C OKPY)KAOIIEH MPUPOTHON Cpenoi,
TIOBBILICHUS YPOBHS SKOJIOTHUECKON KYIbTYphl, OCO3HAHUS
r7100aIBHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM U IyTel UX PELISHHsI TOCPEICTBOM METO0B XUMUH;

11) 5KOJIOTHYECKOTO MBIIIICHHSI, YMEHHSI PyKOBOJICTBOBATHCS UM B MTO3HABATEIIbHON, KOMMYHUKATUBHOM U COIIMANILHOM MTPaKTHKE.

METANPEJMETHBIE PE3YJIbTATHI

B cocraBe MeTanpeIMeTHBIX Pe3yIbTaTOB BBIACSAIOT 3HAUYMMbIE I (HOPMUPOBAHKSI MUPOBO33PEHHSI OOIIEHAYYHBIE TOHITHS (3aKOH, TEOPUS, IPUHIIUII,
TUI0TE3a, (PaKT, CHCTEMA, TIPOLIECC, SKCIEPUMEHT U JIP.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeAMEeTaxX U MO3BOJISIOT HAa OCHOBE
3HAHUU U3 ATUX MPeIMETOB (POPMHUPOBATH MPEACTABICHUE O [IEIOCTHOW HAYYHOW KapTUHE MHPA, U YHUBEpCalIbHbIe yueOHbIe NeHcTBUA (TT03HABATEIbHbIC,
KOMMYHHUKATHBHBIE, PETYJISITHBHBIE), KOTOPhIE 00ECTIEYNBAIOT (HOPMUPOBAHHIE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUTAHUPOBAHHUIO M OCYIIECTBICHUIO yUeOHOM
JesITeTbHOCTH.

MertarnpeaMeTHbIe pe3yIbTaThl OCBOSHHS 00pa30BaTEIbHON MPOrPaMMEI IT0 XUMHH OTPAXKAIOT OBJIaJICHHE YHUBEPCATHHBIMH ITO3HABATEIHHBIMH
JEeUCTBUSAMH, B TOM YHUCIIE:

Ba3oBbIMH JIOrHYeCKHUMHU 1eiiCTBUSIMH

1) yMeHHEeM UCTIONIB30BaTh MPUEMBI IOTHYECKOTO MBIIIJICHHS MIPU OCBOSHUH 3HAHUI: pAaCKPBIBATH CMBICT XUMUUYECKUX MOHSATHH (BBLACTSATH UX
XapaKTepHbIe TIPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTUMH MTOHATUSMH ), HCTIOJIE30BaTh MMOHSITHUS ISl OOBSICHEHHSI OT/ICIbHBIX (DAKTOB U SIBIICHHIA;
BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKALUNA XUMUUYECKUX BEIIECTB M XUMUYECKUX PEaKIUil; yCTaHABIUBATH IPUYUHHO-CIIEICTBEHHBIC CBS3H MEXKIY
00BEKTaMHU MU3yUYCHHUS; CTPOUTD JIOTUIECKHE PACCYKACHUS (MHIAYKTUBHBIC, IETYKTUBHBIE, IT0 aHAJIIOTHH); JIEJIaTh BHIBOJIBI U 3aKITFOUEHUS;

2) yMeHHeM NPUMEHSTh B IIpoliecce MO3HAHUS MOHATHS (TPeIMETHBIE U METAIlPEIMETHBIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIENIU, UCIIOJIb3yEMbIE B XUMHH,
peoOpa3oBEIBaTh NIMPOKO MPUMEHSIEMbIE B XHMUW MOJEIBHBIE MPEICTABICHUS] — XUMHUYECKUH 3HAK (CHMBOJI JJIEMEHTA), XUMHUYeCcKas popMmyIia U ypaBHEHHUE
XUMHUYECKOH peakIui — MpU PElIeHNH Y4eOHO-TI03HAaBaTeNIbHBIX 3a/1a4; ¢ Y4ETOM 3THUX MOJIEIIBHBIX MPEJICTaBICHUH BBISBIATH U XapaKTEpPU30BaTh
CYIIECTBEHHBIE MPU3HAKU H3yYaeMBIX 00bEKTOB— XUMHUYECKUX BEIIECTB M XUMHUECKUX PEAKINH; BBISBISTH O0IIHE 3aKOHOMEPHOCTH, TIPUIHHHO-
CJICZICTBEHHBIE CBSI3U M IPOTHUBOPEYHS B U3YUYaEeMBIX MPOLIECCAX U ABICHUAX; MpeaIaraTb KpUTEPUH JUI BBISIBICHHS 3TUX 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;
CaMOCTOSATENILHO BEIOMPATH CIIOCO0 pereHust yueOHo# 3a1a4n (CpaBHUBATh HECKOJIPKO BAPUAHTOB PEIIEHHUs, BHIOMPATh HAaNOO0JIee TIOIXOASIINNA ¢ yIETOM
CaMOCTOSITENTLHO BBIJICIIEHHBIX KPUTEPHUEB);

Ba3oBbIiMH HcclIe10BaTEIbCKUMHE 1€HCTBUAMHA



3) yMeHHEM UCIIONb30BaTh MOCTABICHHBIE BOMPOCH! B KAUECTBE MHCTPYMEHTA MMO3HAHUSA, a TAKXKE B KAYeCTBE OCHOBBI /17151 (JOPMUPOBAHUS TUIIOTE3HI 110
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY/KICHUN; 4) npuoOpeTeHue onbITa M0 IIAHUPOBAHUIO, OPIaHNU3ALUHN U IPOBEACHUIO YUEHUYECKUX
HKCIEPUMEHTOB: YMEHHE HaOII01aTh 32 XOJIOM MPOIIECcCa, CAMOCTOSTEIBHO MPOTHO3UPOBATH €T0 PE3YNIbTaT, HOpMyIHUpOBaTh 000OIICHNS U BBIBOABI 110
pe3yiabTaTtaM NpOBEJEHHOTO OIIbITA, CCIIEAOBAHMS, COCTABIATh OTYET O MPOAETIaHHOM padoTe;

Pa6oToii ¢ nngopmanueii

5) ymMmeHueM BbIOMpaTh, AaHAIN3UPOBATh U MHTEPIPETUPOBATH NHPOPMALIMIO PA3IMUHBIX BUIOB U ()OPM MPECTABICHHS, IOJydaeMyt0 U3 pa3HbIX
MCTOYHHKOB (Hay4HO-TIOMYJISIpHAs JINTEpaTypa XMMHUYECKOTO COJIepKaHuUs, CIIPABOYHbIE TOCOOUs, pecypchl IHTepHeTa); KpUTHUYECKH OIICHUBATh
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO MH(POPMALIUIO;

6) yMEHHEM IPUMEHSTh PA3IMYHbIE METOABI M 3alIPOCHI IPU OUCKE M 0TOOpe MH(OPMAIH U COOTBETCTBYIONIMX JaHHBIX, HEOOXOIUMBIX IS
BBINOJIHEHUS YU€OHBIX U MI03HABATENbHBIX 33]1a4 ONPeIeIEHHOrO TUIA; IPUOOPETEHUE OIbITa B 00IaCTH MCII0JIb30BaHMsI HH(OPMALIMOHHO-KOMMYHHKATHUBHBIX
TEXHOJIOTUH, OBJIaJICHNE KYJIbTYPOH aKTUBHOTO MCIOJIB30BaHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM; CAMOCTOSTENIHO BEIOMPATH ONTUMAIBHYIO GOpMY
IpeJCcTaBIeHNUs HHPOPMALIMU U WILTIOCTPUPOBATh pelllaeMble 3a/1aul HECIOKHBIMU CXEMaMH, 1uarpaMMaMu, IpyruMu popMaMu rpaguku U ux
KOMOHHALIMSIMU,

7) yMEHHMEM HCII0JIb30BaTh M aHAJIM3UPOBATh B IIpoliecce y4eOHOM U HCCIe10BaTeNbCKOM 1eATeIbHOCTH MH()OPMAIUIO O BIMSHUM IPOMBIIIJIEHHOCTH,
CEJIbCKOI'0 XO35IICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEeH MPUPOAHON CPEIbl;

YHuBepcaabHbIMU KOMMYHHKATHBHBIMH /IeHCTBHAMH

8) yMeHreM 3a/1aBaTh BOIIPOCHI (B XOJI€ TUAJIOTA H/HITH TUCKYCCHH) IO CYIIECTBY 00CYKIaeMOil TeMBbI, (JOPMYIUPOBATH CBOU MPEATIOKEHHSI OTHOCUTEIHHO
BBINOJIHEHUS MTPEJI0KEHHON 3a1auu;

9) npuoOpeTeHue OMbITa MPE3CHTAIIMH PE3YIbTATOB BHIMOJIHEHUSI XUMHUYECKOTO IKCIIEPUMEHTA (J1a00paTOPHOTO OMBITa, 1a00paTOpHOIl paboThI 1Mo
HCCIIEZIOBAaHHIO CBOICTB BEIIECTB, Y4€OHOI'O IPOEKTA);

10) 3auHTEpEeCOBaHHOCTH B COBMECTHOM CO CBEPCTHUKAMM [TO3HABATEJIbHON M HCCIIEI0BATEIbCKON AESITEIbHOCTH TP PEICHNH BO3HUKAIOIUX MPoOJIeM Ha
OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIACOBAHUS MO3ULIUI (00CYX/1eHUs, 0OMEH MHEHUSIMH, «MO3TOBbIE IITYPMBbI», KOOPAMHAIUS COBMECTHBIX JI€HCTBUH,
olpesieNieHue KPUTEPUEB MO OLIEHKE KaueCTBA BHIMIOJHEHHON pabOTHI U 1p.);

YHuBepcaabHbIMHU PeryJsiTHBHBIMH /1eiCTBUSIMH

11)yMeHueM caMOCTOSITENIbHO ONPENENSITh LEIH IeATEIbHOCTH, IJIaHUPOBATh, OCYLIECTBIIAT,

KOHTPOJIMPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTD, BBIOMpaTh Hanbosiee 3P PeKTUBHbBIE CIOCOOBI pelIeHHs YUeOHbIX U
[I03HABATENbHBIX 3a/1a4, CAMOCTOSITEIIbHO COCTABIATh WJIM KOPPEKTUPOBAThH NPETIOKEHHBIN aJITOPUTM JIEHCTBUH MPU BHIMOJIHEHUH 33JIaHUM C yUETOM
MOJTy4YEeHHUs] HOBBIX 3HAaHUM 00 M3yyaeMbIX 00BEKTaX — BEILIECTBAX U PEAKIIUAX; OLIEHUBATh COOTBETCTBHE MOJIYUEHHOTO pe3yibTaTa 3asBICHHON 1IeNH;

12) ymeHueM UCTonb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIJaHUM.

MNPEAMETHBIE PE3YJBbTATHBI

B cocraBe npeMeTHBIX pe3yIbTaTOB [0 OCBOSHHUIO 00s3aTEILHOIO COACP)KaHuUs, YCTAHOBICHHOTO IaHHON IMPUMEpPHOi paboueil mporpamMmoi,
BBIJIETISIIOT: OCBOEHHBIE 00YYaIOIIUMUCS HayYyHbIe 3HAHUS, YMEHUS U CIIOCOOBI IeUCTBUHN, cienuuecKkre A mpeIMeTHON 00macTu « XUMHUS», BUIbI
JEATEIbHOCTH I10
MOJIYYEHHUIO0 HOBOT'O 3HaHMSI, €r0 HHTEPIIPETALIUU, IPEOOPA30BAHUIO U IPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYaIUsX.

[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOLIMXCS CIETYIOIUX YMEHUI:

8 KIIACC



1) packpvieams cmblci OCHOBHBIX XUMHUYECKHX TOHSATHI: aTOM, MOJICKYJIa, XHMUYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJI0OXKHOE BEIIECTBO, CMECh
(omHOpPOMHAS ¥ HEOTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAsI M MOJICKYJISIpHAsI Macca, KOJMUYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MaccoBasi IOJIst
XUMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIA 00BEM, OKCHI, KUCIIOTa, OCHOBAHUE, COJIb, AJIEKTPOOTPUIATEILHOCTD, CTEIICHb OKUCIICHUS, XHMHYEeCKast
peakius, Kjaaccu(puKaus peakiyii: peakiuy COSAUMHEHHSI, PEaKIIUU Pa3I0OKCHHUs, PEaKIIUK 3aMEIICHHUS, pEaKIi 0OMEHa, IK30- M SHIOTEPMHUECKUE PEAKIIHH;
TEIIOBOHM P PEKT peakiuu; sIpo aTOMa, JIEKTPOHHBIHN CIIOM aToMa, aTOMHAs OpOUTAlIb, PAIUyC aTOMAa, XHMHUYECKasl CBSI3b, MOJISIPHAS U HETIOJISIPHAS
KOBQJICHTHAS CBSI3b, HOHHASI CBS3b, MOH, KATHOH, aHKOH, PACTBOP, MaccoBast I0JIsl BelecTBa (TIPOIIEHTHAsI KOHIICHTPAIIHSI) B pACTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX MOHIATUH (CM. I1. 1) ¥ IPUMEHSITh 3TH MMOHATHUS MPU OMUCAHUHU BEIIECTB U UX IPEBPAIICHUI;

3) ucnoavszosames XUMUIECKYIO CUMBOJIMKY JIJIsl COCTABJICHHsI (DOPMYJT BEIIECTB U YPABHEHU I XMMHUYECKUX PEaKI[Hii;

4) onpedensims BAICHTHOCTh ATOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHUSX; CTCIICHb OKUCIICHHUS 3JICMCHTOB B OMHAPHBIX COCTMHCHUAXK; TPUHAICKHOCTD
BEIIECTB K OMPEIeIEHHOMY KIIacCy COSIMHEHHH 10 (hopMyJiaM; BUJl XUMUYECKOM CBs3H (KOBAJICHTHASI M HOHHAsI) B HEOPIaHUYECKUX COCIMHCHUSX;

5) packpvisame cmuicn [epuoandeckoro 3akona JI. . Meneneesa: 1eMOHCTPUPOBATH TIOHUMAHUE MIEPHOAMYSCKON 3aBUCHMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT X TOJIOKEHUs B [leproanueckoii cucTeMe; 3aKOHOB COXPAHEHUST MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUCHUS,
3aKOHa ABOTAJPO; OMKCHIBAThH M XapaKTeprU30BaTh TaOIMUHYIO popmy [lepruoandeckoil CHCTEMBI
XMUMHAYECKHX 3JIEMEHTOB: Pa3inyaTh MOHATHS «TJIaBHas moarpymnmna (A-rpymnmna)» u «modounas noArpynmna (b-rpymnmna)», Maibie U OOJIbIINE IEPUOIBI,
COOTHOCUTH 0003HAYCHHS, KOTOPHIC UMEIOTCS B TaOIUIIE
«[lepuonnyeckas cucreMa XuMu4eckux 3eMeHToB J[. 1. MeHeneeBay ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHS aTOMOB XUMHUYECKUX AJIEMEHTOB (COCTaB U
3apsiy sipa, 00IIee YMCiIo AIEKTPOHOB U
pacrpeieieHue UX 10 3JICKTPOHHBIM CJI0SM);

6) rraccupuyuposams XUMUUECKUE 3JIEMEHTBI; HCOPraHMYECKUE BEIIECTBA; XMMUYECKHE PEaKIUH (110 YMCIY U COCTaBY YUaCTBYIONIUX B PEAKIIUU
BEIIECTB, M0 TEIJIOBOMY 3P PeKTy);

7) xapaxmepuzosams (onucvléams) OOIHE XUMHUUYCCKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KJIACCOB, MMOATBEPIKIAast OMMMCAHNE PUMEPAMH MOJICKYISPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA;

8) npoecnoszuposeamv CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4eCTBEHHOI'O COCTAaBa; BO3MOYKHOCTH MPOTEKAHMS XMMHUYCCKHUX MPEBPAIICHUN B Pa3IHUHBIX
YCIOBUSIX;

9) ebiuuCHsIMb OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYFO MACChI BEIIECTB; MACCOBYIO JIOJTIO
XUMHUYECKOT0 3JIeMEeHTa 1o (opMylie COeTUHEHUS; MACCOBYIO JOJIO BEIIECTBA B PACTBOPE; MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINu;

10) npumensims OCHOBHBIE ONICPAIIH MBICTUTEIBHOMN IEATEILHOCTH — aHAJIu3 U CUHTE3, CPaBHEHHE, 0000IICHIEe, CHCTEMAaTH3aINIO, KITAaCCH(PHUKAIIHIO,
BBISIBJICHHE TPUYUHHO-CIIEICTBEHHBIX CBA3EH — JJIsl U3yYEHUS CBOMCTB BEIIECTB U XUMUYECKHUX PEaKIIHii; €CTeCTBEHHO-HAYyYHbIE METO/IbI ITO3HAHUS —
Ha0II0IeHNE, M3MEPEHNE, MOJICIIMPOBAHNE, YIKCIICPUMEHT (pEaTbHBIN M MBICIICHHBIN );

11) credosams mpaBuIaM TMOJIb30BaHUS XUMHUYECKOH MOCY/I0H 1 JTaOOpAaTOPHBIM 000PYI0BaHHEM, a TAK)KE MPABUIIaM OOpAICHHUs C BEIIECTBAMH B
COOTBETCTBUH C MHCTPYKIIHSIMH IO BBITTOJIHEHUIO JTA00PATOPHBIX XMMHUYECKUX OIBITOB TI0 MOJYYESHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (BOIOPOIA H
KHCIIOPO/1a), MPUTOTOBIICHUIO PACTBOPOB C OMPEAENEHHON MacCOBOU J0JIeH pacCTBOPEHHOTO BEIECTBA; TNIAHUPOBATH U MPOBOIUTH XUMUUYECKUE IKCIIEPHUMEHTHI
10 pacro3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT ¢ TOMOIIBI0 HHIMKATOPOB (JIAKMYC, (eHOIPTATICHH, METHIIOPAHK H JIp. ).

9 KJIACC

1) PACKPBIBATH CMBICIT OCHOBHBIX XUMHUYCCKUX MOHATUN: XUMHAYECKHM 9JICMCHT, aTOM, MOJICKYJI4, NOH, KaTUOH, aHUOH, IIPOCTOC BCIIECCTBO, CIIOKHOC
BCIICCTBO, BAJICHTHOCTD, DJICKTPOOTPULATCIIBHOCTh, CTCIICHb OKUCIICHHA, XUMHUYCCKasd pCaKnsa, XUMUUYCCKaA CBA3b, TEIIOBOU 9(1)(1)GKT p€aKkunu, MOJIb,
MOJ'ISIpHBII‘/’I O6’béM, PACTBOP, IJICKTPOJIUTBI, HECIJICKTPOJHUTHI, SJICKTPOJIUTUYICCKAs JUCCOIIUALIUs, pCAKIIUH NOHHOT'O O6MeHa, KaTaJm3aTop, XUMHUYCCKOC



paBHOBecHe, 00paTUMbIE 1 HEOOPATUMBIE PEaKIH, OKUCIUTEbHO-BOCCTAHOBUTENIbHBIE PEAKIINU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, AJUIOTPOINHUS, aM(POTEPHOCTh, XMMUYECKAs CBA3b (KOBAJICHTHAs, HOHHAsI, METAJUINYECKasl), KpUCTAUINYECKas pelETKa, KOppO3Hs METaJLIOB,
CIUIaBbl; CKOPOCTh XMMUYECKON peakLuHu, peneiabHo gonyctumas konuenTpauus (II1K) Bemecrsa;

2) WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUH (CM. II. 1) M IPUMEHSTh 3TU NOHATHUS NIPH ONMCAHUU BELECTB U UX MPEBPALLCHUH;

3) HCIONIb30BaTh XMMHYECKYIO CHMBOJIMKY JJIS1 COCTaBICHHS (DOPMYJI BEIIECTB U yPAaBHEHUN XUMHUYECKUX PEAKIIA;

4) onpenenATh BJIGHTHOCTb U CTEIIEHb OKUCIICHUS XUMUYECKUX IEMEHTOB B COEIMHEHUAX PA3JIMYHOIO COCTaBa; IPUHAIEKHOCTh BELIECTB K
OTpeIeIEHHOMY KJIaCCy COEIMHEHHH 1o (hopMysam; BUJ XUMHUUECKOM CBsA3M (KOBAaJICHTHAs, HIOHHAS, METAIIMUECKAs ) B HEOPTaHUUECKUX COeTMHEHUSX; 3apsi
MOHA 10 XUMHUYECKOH popMyIie; XapakTep cpelibl B BOJHBIX PaCTBOPAX HEOPIraHUYECKUX COSAMHEHHH, TUIl KPUCTAININYECKON PeIETKH KOHKPETHOTO BEIIECTBA;

5) packpsiBath cMmbich [lepuoanyeckoro 3akona Jl. 1. MenneneeBa u JeMOHCTPUPOBATh €r0 TOHUMAHHUE: OMUCHIBATh U XapaKTepU30BaTh TAOIMYHYIO
¢bopmy Ilepuoanueckoil cuCTEMbl XUMMUYECKUX 3JIEMEHTOB: pa3ivyaTh MOHATHUS «TJ1aBHas noArpymnmna (A-rpymnmna)» u «nobouynas noarpynna (b-rpymnma)y,
MaJible ¥ OOJIbIINE IEPUO/IbI; COOTHOCHTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B IEPUOIUYECKOM TaOIHIle, C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi siApa, o0lIee YUCIIO 3JIEKTPOHOB U paclpeieieHue UX M0 3JIEKTPOHHBIM CJI05IM); OOBSACHATH 00LIME 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEIUHEHHH B Ipejiesax MajblX EPUOJIOB U INIABHBIX MOATPYII C Y4ETOM CTPOCHUS UX aTOMOB;

6) K1accupUIMPOBATH XUMUYECKUE 3JIEMEHThI; HEOPraHMUECKUE BELECTBA; XMMUYECKHE Peaklnu (110 YMCIy U COCTaBY YYaCTBYIOIIUX B PEAKLIUH
BEIIECTB, 110 TEIUIOBOMY 3((eKTy, 0 N3MEHEHHIO CTETIeHEH OKUCICHUSI XUMUYECKUX IIEMEHTOB);

7) XxapakTepHu30BaTh (OMMCHIBATH) O0LIME U crien(PUIECKHe XUMUYECKHE CBOMCTBA ITPOCTBIX U CIIOKHBIX BELIECTB, MOATBEPIK/1asi ONMCAHUE IPUMEpPaMU
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOLIUX XUMHUUECKUX PEAKIIUIA;

8) coCTaBIATh ypaBHEHMSI NEKTPOIUTUIECKOMN TUCCOLMALINN KUCIIOT, I1eJI04el 1 COJIeH; MOIHbIE U COKpaLEHHbIE YPABHEHUS peaKIil HOHHOTO
oOMeHa; ypaBHEHHS PEaKIUi, MOATBEPKAAIONINX CYIIECTBOBAHNE TEHETHUECKON CBSI3U MEXKIY BEIIECTBAMU PA3IUYHBIX KIACCOB;

9) packpbIBaTh CYyLIHOCTh OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI OCPEACTBOM COCTABICHMS JIEKTPOHHOIO OajaHca 3TUX PeaKIHii;

10) mporHo3upoBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX CTPOCHUS; BO3MOYKHOCTH MPOTEKAHMSI XMMUYECKUX TPEBPAILICHUN B PA3IUHYHBIX
YCIIOBUSIX;

11) BBIYKCISATH OTHOCHTEILHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB; MACCOBYIO JIOJIF0 XUMHUUYECKOTO 3JIEMEHTa 10 (popMyIie COeAMHEHHUS;
MacCOBYIO JIOJIIO BELIECTBA B PaCTBOPE; IPOBOAUTDH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIUH;

12) cnenoBaTh MpaBUIIaM MOJIb30BAHUS XMMUYECKOW TIOCY/ION U 1TabopaToOpHBIM 000pYIOBaHHUEM, a TAKXKE MPaBUIIaM OOPAIICHUs ¢ BEIIECCTBAMH B
COOTBETCTBUH C MHCTPYKLIUSMHU I10 BBIITOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHUIO U COOMPaHHUIO ra3000pa3HbIX BEIIECTB (aMMHUaKa 1
YTJIEKUCIIOTO ra3a);

13) mpoBOAMTH peaKiyu, MOATBEPIKIAIOIINE KAUEeCTBCHHBII COCTAB Pa3IMUHbBIX BELIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUAOPOMUI-, HOAUI-,
kapOoHaTt-, pocdar-, cunmkat-, cyabhar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUS U MOHBI U3yYEHHBIX METAJJIOB, IPUCYTCTBYIOLINE B BOJHBIX PaCTBOPAx
HEOPraHUYECKUX BEILECTB;

14) npuMeHsATh OCHOBHBIE ONIEpPAIIMN MBICIUTEIbHON JeSTeIbHOCTH — aHalIN3 U CUHTE3, CPaBHEHHE, 0000IIEHIE, CHCTEMATH3aIMIO, BBISIBICHHE
MPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H — JUI U3y4EHHsI CBOMCTB BEIIECTB M XUMMUYECKUX PEaKLUi; €CTEeCTBEHHO-HAyYHbIE METO/IbI T0O3HAHUSI — HaOJIr0/IeHue,
U3MepeHue, MOICTMPOBAaHNE, SKCIIEPUMEHT (PeaJIbHbIN U MBICIIEHHBIH).



