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COJAEPKAHUE YYEBHOI'O ITIPE/IMETA
8 KJIACC IlepBoHayajibHble XUMHYECKHE

MOHATHUSA

[Tpenmer xumun. Ponp xumuu B u3HU 4yenoBeka. Tena u BeniectBa. Gusnyeckue CBOWCTBA BEIIECTB. ArperartHoe cocrosinue Bemects. llonarue o
METO/AxX MO3HAHMs B XMMUU. XUMUS B cucTeMe HayK. Huctele BemectBa U cMecH. CriocoObl pa3faeneHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHUE dI1EMEHTBI. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE U CI0KHBIE BEECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumnueckas ¢opmyna. BareHTHOCTP aTOMOB XMMHUYECKMX AJIEMEHTOB. 3aKOH IOCTOSHCTBA cocTaBa BemiecTB. OTHOCHUTENbHAsi aTOMHas Macca.
OTHocuTeNnbHAS. MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOTr0 AJIEMEHTA B COETUHEHUH.

dusnyeckue U XUMHUYECKUE SBICHMS. XMMMUYECKas peakuus U €€ NpU3HAKU. 3aKOH COXPAHEHMsI MAacChl BEIIECTB. XHMMHUUYECKUE YpPaBHEHUS.
Knaccugukanus XuMiuueckux peakuuil (CoeTuHeHns, pa3aokKeH s, 3aMeLeHHsI, OOMEHa).

XUMHUYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TOCYI0H, ¢ MpaBHjIaMH pabOTHI B JIAOOPATOPUU U MpHEMaMH OOpaIIeHUs C JTAOOPaTOPHBIM
000pyZ0BaHUEM; U3Yy4YE€HUE U ONUCaHHE (PU3NYECKHX CBOMCTB 0Opa3l[OB HEOPraHMUYECKUX BEIIECTB; HaOmoneHue (u3nyeckux (IiaBjieHHE BOCKa,
TasHUE JIbJIa, pACTHUpPAaHUE caxapa B CTYIKE, KMUIIEHUE U KOHJEHCAIUs BOJbl) U XUMHUYECKUX (TOpPEHHE CBEYM, NPOKAJIMBAHUE MEIHOU MPOBOJIOKH,
B3aUMOJICHICTBHE MeJa C KHUCJIOTOM) sIBICHMH, HAOMIOJACHHWE W ONHMCAHUE NPU3HAKOB IMPOTEKAaHUS XMMUYECKMX peakuui (pas3jiokeHHe caxapa,
B3alMO/JICHCTBUE CEPHON KUCIIOTHI € XJIOpUAOM Oapus, pasznoxxenue ruapokcuaa Meau(1l) mpu HarpeBanuu, B3anMoI€HCTBHE JKEJI€3a C PACTBOPOM COJIU
menu(Il)); nzyuenue cnoco0oB pasjeneHus cMeceil (C MOMOILbI0 MarHuTa, GUIbTPOBaHKUE, BbIIApUBaHKE, IUCTHIUISILNSA, XpoMaTorpadus), poBeieHue
OYUCTKU TOBApEHHOW CcoJu; HAOJIIOJEHHE W ONHUCAHUE PEe3yNbTaTOB MPOBEACHMS ONbITA, MJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MaccChl; CO3/1aHue
Mojieiell MOJIeKy (IIapoCTepKHEBBIX ). BaskHelilMe npeAcTaBUTE I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucinopon — 31eMeHT M mpocToe BemiecTBO. HaxoxaeHue kucinoposaa B mpupoje, (puzndeckue U
XUMHUYecKHe cBoicTBa (peakuuu ropenus). Oxcuapl. [Ipumenenune kucnopona. CnocoObl NOTyYEHHUS] KUCIOPO/Ia B TaOOPaTOPUM U MPOMBIIUIEHHOCTH.
Kpyrosoport kucnopoaa B npupojae. O30H — ajuioTporHas MoIuduKaius KUCI0poaa.

TennoBoil 3¢ dexT XMMUYECKOH peakiMy, TEPMOXUMHUYECKUE YPAaBHEHMSL, K30~ M SHJI0OTePMUYECKHE peakiuy. TOMINBO: yroib U MeTaH. 3arpsi3HeHHe
BO3/yXa, YCHJIEHUE TapHUKOBOTOo 3¢ deKTa, pa3pylieHHe 030HOBOIO CIIOSL.

Bomopon — snemenT u mpoctoe BemiecTBO. Haxoxaenue Bojgopoaa B MpHUpoie, GU3HMUECKHE M XMMHYECKHE CBOMCTBA, NMPUMEHEHHE, CIIOCOObI
nosy4yeHusi. KHCIIoThI 1 COJIH.

KonnuecTBo BemecTBa. Monb. MonspHas macca. 3akoH ABoraapo. MossipHblil 00b€M ra3zoB. Pacuérsl o XUMHUYECKUM YpaBHEHUSIM.



®dusnueckue cBorcTBa BoAbl. Boga kak pactBopurens. PactBopbl. HachlllleHHBIE M HEHACHIIICHHBIE PacTBOPBL. PacTBOPUMOCTB BEILECTB B BOJE.
MaccoBas 107151 BelecTBa B pacTBope. XUMHUUYECKHEe CBOMCTBA BOAbl. OcHOBaHUsA. PoJib pacCTBOPOB B MPUPOJIE U B KU3HU YeIoBeKa. KpyroBopoT BOJIbI
B MpUpo/ie. 3arpsa3HeHUe TPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOIHBIX BOI.

Knaccudpukanus neopranmueckux coeaumHenuit. Oxcuapl. Knaccudukamus okcumoB: coieoOpasyromue (OCHOBHBIC, KUCIOTHBIC, aM(OTEpHbBIE) U
HecoJeoOpazyromue. HoMeHnknaTypa okcuaoB (MeXIyHApOIHAS M TpUBUAIBbHAS ). DU3nUecKkne U XUMUYIECKUE CBOMCTBA OKCHUIOB. [Torydenne okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHUWH: MIETOYM U HEPACTBOPUMBIC OCHOBaHUsA. HoMeHKIaTypa OCHOBaHMI (MEXIYHApOJHAs W TPUBHAIbHAs).
du3nYecKre U XMMUYECKUE CBOMCTBAa OCHOBaHUH. [lonydyeHre ocHOBaHMUIA.

Kucnotel. Kimaccudukanust kucinor. Homenkinarypa KUcIoT (MeXayHapoaHas U TpUBUaIbHasA). PU3NUECKHE U XUMUYECKHE CBOMCTBA KUCIIOT. Psin
aktuBHOCTH MeTasuioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa comneit (MexayHapoHas u TpuBuanbHas). Gusndeckre u XuMUYecKue cBoiicTBa coneil. [lomyuenue comneil.

['eneTnueckasi CBA3b MEXY KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

XUMHYECKUN IKCIIEPUMEHT: KaueCTBEHHOE OIpPEIENICHUE COACPKAHUs KUCIOPO/ia B BO3AyXE; MOJYyYCHHE, COOMpaHKe, PACIIO3HABAHUE U M3yUYCHUE
CBOMCTB KHCIIOpO/a; HAOMIOJIEHUE B3aMMOJICHCTBHUSI BEIIECTB C KHUCIOPOJAOM U YCIOBHS BO3HMKHOBEHHUS U MpEKpalleHuss TopeHus (moxapa);
03HAaKOMJIEHHE C 00pa3llaMu OKCHUJIOB U OIMCAHHME UX CBOMCTB; MOJyUY€HHE, COOMpaHue, pacCliO3HABAHKME U U3y4Y€HHE CBOWMCTB BOJOpoja (TOpeHue);
B3auMoieiicTBrE Botopoia ¢ okcuaoM Menu(1l) (Bo3MoKHO UCITOIB30BaHKE BUACOMATEPUAIIOB); Ha0O 10 IeHHe 00pa3IloB BEIIECTB KOJIMYECTBOM | MOJIb;
HCCIIeI0OBaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMUYHON PAaCTBOPUMOCTHIO; IPUTOTOBJIICHHE PACTBOPOB C OMPENEIEHHON MacCOBOM J10yei
pPacTBOPEHHOTO BEIIECTBA; B3aMMOJICUCTBUE BOJIBI C METANIaMH (HATPUEM M KaJIbIIMeM) (BO3MOXKHO HMCIIOJIb30BaHKME BUICOMATEPHUAIIOB); OIIPEICICHUE
PacTBOPOB KHUCJIOT M IIETOYEH C MOMOIIBI0 MHIWKATOPOB; HUCCIEAOBaHUE OOpa3llOB HEOPTaHHMYECKUX BEIIECTB PA3IUYHBIX KJIACCOB; HAOJIOJIEHUE
W3MEHEHHUS OKPACKH WHAMKATOPOB B PACTBOPAX KUCIOT U IIeToueii; n3yueHue B3aumoieictBus okcuaa meau(Il) ¢ pactBopom cepHOi KUCTOTHI, KUCIOT
C MeTaJUlaMU, PEaKIUi HEUTpaJu3aluu; IOJy4eHUEe HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METAJIa APYTMM U3 PacTBOpa COJIM; PELIEHUE
AKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelme Ki1acchl HEOPraHUYECKUX COSAMHEHUIN.

Ilepuoauuecknii 3akon u [lepnoanueckas cucrema xumudeckux iemeHToB [I. U. MenaeneeBa. CtpoeHue aToMoB. XUMHUYECKAsl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[TepBbie MOMBITKH KJIacCU(DUKAIIMA XUMUYECKHX IEeMEHTOB. [loHATHE O TpyMmax CXOAHBIX 3JIEMEHTOB (IIEIOYHbIE U IIETOYHO3EMENbHBIE METAIUTHI,
raJloTe€Hbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yroT aM(OTEPHbBIE OKCUIIBI U THIPOKCH/IBI.

[Tepuoanueckuii 3akoH. [leprognueckast cuctema xumuueckux snemeHToB [[. . MenneneeBa. Koporkonepuonnas u AmuHHONEpHOIHAS (OPMBI
[Tepuoanueckoit cucreMmsl xumuueckux anemeHToB [I. M. Menneneesa. llepuoasl u rpymmsl. PU3HYECKUN CMBICH MOPSAIKOBOIO HOMEpPA, HOMEPOB
MIEpUOJIa U TPYIIIBI AJIEMEHTA.



Crpoenne atomoB. CoctaB aroMHbIX siaep. M3otonsl. DnekTpoHsl. CTpoeHHe 3JIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMUYECKUX HJIEMEHTOB
[Tepuonnueckoit cuctemsl JI. M. MenneneeBa. XapakTepUCTHKa XMMHUYECKOTO 3JIEMEHTA IO ero mnosioxkenuto B Ilepuommueckoit cucreme JI. U.
Menneneesna.

3aKOHOMEPHOCTH M3MEHEHMs paJlyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U HEMETANIMYECKHX CBOMCTB MO TpymHnaM U MEpPHOJIaM.
3nauenue [lepuoauueckoro 3akona u [lepuoanyeckoil CHCTEMbI XUMUYECKUX SJIEMEHTOB JIJ1s1 pa3BUTHS HayKu U TTpakTuku. 1. . MenaeneeB — y4E€HbIi
Y Tpak/IaHUH.

Xumuyeckas cBsizb. KoBajeHTHas (moJsipHasi U HEMOJIIpHAsi) CBSA3b. DNEKTPOOTPHUIIATETILHOCTh XUMUUECKUX 2JIeMEHTOB. VlOHHAs CBA3b.

Crenens okucienusi. OKUCIUTENLHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl okucienus U BocctaHoByieHHs. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMUYECKUI 3KCIEPUMEHT: M3yueHHe 00pa3loB BEIIECTB METAUIOB U HEMETAJUIOB; B3aUMOJICHCTBUE TUIPOKCH]IA IIUHKA C PacCTBOPAMU KHUCIOT U
IEJIOYEH; TPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIMX IMPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAaKIUi (TOpEeHUe, pPeakiuu pa3jioKeHUs,
COCTMHCHHS).

Me:xnpeamMeTHblie CBS3U

Peanuzanust MeXIpEIMETHBIX CBSI3€H MPU U3YYCHHH XMMHUU B 8 KJIaCCE€ OCYIIECTBISACTCS Yepe3 UCIOJIb30BAaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MIOHATH, TaK U TIOHATHUH, SIBISIOIIUXCS CHCTEMHBIMH ISl OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYUYHOT'O IIUKJIA.

OO01ure ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIH (aKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIIU3, CUHTE3, KJIacCU(PUKaIUs, IEPUOANYHOCTb, HAOII0IeHNE,
AKCIIEPUMEHT, MOJICTHPOBaHHE, U3MEPEHUE, MOJIEIIb, SIBJICHHUE.

®dusnka: MaTepusi, aTOM, SJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU/I, H30TOIIbI, PaIMOAKTUBHOCTD, MOJICKYJIA, JIIEKTPUUYECKUH 3apsi/l, BEIIECTBO, TEIIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, ((U3NUYECKUE BETUUMHBI, SUHUIIBI H3MEPEHUsI, KOCMOC, TUTAHETHI, 3BE3/161, CoOJTHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIbI, TIOJE3HBIE UCKOMIAeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.

9 KJIACC BemecTBO 1 XHMHYECKASA
peakuust

[Tepuoanueckuit 3axoH. [lepuoandeckast cucrema xumuueckux snemeHToB Jl. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUH
CBOWCTB XMMHYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kajus, KalbLUsg U UX COCAMHEHUNW B COOTBETCTBUU C IIOJIOKEHUEM DIIEMEHTOB B
[Ieproanueckoi CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHJbI XMMHYECKON CBSI3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCMMOCTh CBOMCTB BEILECTBA OT THUIA KPUCTAJUIMUYECKOU
PEETKU U BUIa XUMUYECKOW CBSI3H.



Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB (MEXIyHAapOAHAs U TpUBHAIbHAs). XMMUYECKHE CBOIMCTBA BEIIECTB, OTHOCIIIUXCS K
Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX COCIMHEHUM, FTEHETUYECKas CBSI3b HEOPTaHUYECKUX BEILECTB.

Knaccugukanus XuMUUECKUX peakyil 0 pa3IMyHbIM IPU3HAKaM (110 YUCIY M COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BEILECTB, 10 TEIIIOBOMY 3P deKTy,
[0 U3MEHEHUIO CTETeHEH OKHCICHHS XUMHUYECKUX 3JIEMEHTOB, M0 OOPAaTHMOCTH, MO YYAaCTHIO KaTalu3aropa). DK30- U dHIOTEPMUUYECKHE PEaKIIHH,
TEPMOXUMHUYECKUE YPABHECHMUS.

[Tonstne o ckopoctu xumuyeckod peakuuu. IloHsTHe 00 OOpaTHMMBIX M HEOOPATUMBIX XUMHUYECKUX peakuusx. IIoHATHE O TOMOreHHBIX U
reTepOreHHbIX peakuusx. [lonsaTue o xumudyeckom paBHOBecUU. PaKTOPBI, BIUAIOLIME HA CKOPOCTh XUMHUUYECKON PEAaKIMU U OJI0KECHUE XUMUYECKOI0
paBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKLMHU, OSJIEKTPOHHBIA OajaHC OKHCIUTEIbHO-BOCCTAHOBUTENbHOUW peakuuu. CocCTaBieHHE ypaBHEHHUN
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUN C UCIIOIB30BAaHUEM METO/1a 3JIEKTPOHHOTO OanaHca.

Teopus 2IIEKTPOINTUYECKON TUCCOLUALNU. DIEKTPOIUTHI U HEUIEKTPoInThl. KaTHOHBI, aHNOHBI. MeXaHN3M IUCCOLMALNN BEUIECTB C Pa3InYHbIMU
BUJAMU XUMUYeCKOH cBs3u. CreneHpb qucconuranui. CUIbHbBIE U C1a0ble 3JEKTPOIUTHI.

Peaknmu noHHOTO OOMEHa. YCIOBHS NMPOTEKAHUS PEaKUii MOHHOTO OOMEHa, TMOJHBIE W COKpAlIEHHbIE MOHHBIC ypaBHEHHs peakuuii. CBOHCTBa
KHCJIOT, OCHOBAHUH U COJIel B CBETE MPEJCTABICHUHN 00 3JIEKTPOIMTHUECKON nucconmanuu. KauecTBeHHble peakiiuu Ha HOHBL. [loHATHE O TMApOIM3e
COJIEH.

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMIJIEHHUE C MOJIETISIMU KPUCTAINIMYECKUX PEIIETOK HEOPIraHUYECKUX BELIECTB — METAJNIOB U HEMETAJLIOB (rpadura
U ajiMa3a), CJI0’KHBIX BEIECTB (XJIOpHIa HATPHsI); UCCIIeI0BaHUE 3aBUCMMOCTH CKOPOCTH XMMUYECKOH peakiy OT BO3JACHCTBUS pa3IMUHbIX (PaKTOPOB;
UCCIIEIOBaHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEUIECTB, MpoIlecca AMCCOIMAIMM KHUCIOT, IIeaoyedl U cojedl (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB); IPOBEJCHUE ONBITOB, MIUTIOCTPUPYIOLINX MPU3HAKU MPOTEKaHUs peaklinii HOHHOTO oOMeHa (00pa3oBaHMe OCa/iKa, BbIACICHHE ra3a,
o0pa3oBaHHe BOJbI); OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKUUN (FOpPEHHE, PEeaKIMHU pPa3I0KEHHS,
COEMHEHMS); paCllO3HABAaHNE HEOPTraHMYECKHUX BEIIECTB C IIOMOIIBI0 KAYECTBEHHBIX PEAKIUI Ha HOHBI; PELIEHUE KCIIEPUMEHTAJIBHBIX 331a4.

Hemerasibl M MX COeAUHEHUS

OOu1as xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHMS aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue u puznyeckre CBOHCTBA MPOCTHIX
BELIECTB — raJIOT€HOB. XMMHUYECKHE CBOMCTBA HA IPUMEPE XJIOpa (B3aUMOJIECHCTBUE C METAJUIAMH, HEMETAJUIAMH, LIEJI0OUYaMN).

Xnoposogopoa. CossiHast KUCJIOTa, XMMUUYECKHAE CBOMCTBA, NIOJydYeHHUE, IpuMeHeHue. JlelficTBHe XJI0pa U XJIOPOBOIOPOAA HA OPTaHMU3M UYEJIOBEKa.
Baxxnerime Xaopuabl U UX HAX0XKAECHUE B MPUPOJIE.

O61mmas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OcoOeHHOCTH CTPOEHUS! aTOMOB, XapaKTePHbIE CTENIEHU OKHCIEHUSI.

Crpoenue 1 pu3HUECKue CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJIA U CEPhl. AJUIOTPOIHBIE MOAU(DUKALIMU KUCIOPOIa U cepbl. XMMUYECKHE CBOICTBA
cepbl. CepoBoJIopoa, CTpoeHHe, (hu3nueckue U XUMudeckue cBoicTBa. OKCUIBI Cepbl KaK MPEICTaBUTENN KHUCIOTHBIX OoKcuaoB. CepHas KUCIOTa,



¢dusnyeckue U XMMUYECKHE CBOMCTBa (00IIME Kak MpeICTaBUTENs Kiacca KUCIOT U creruduueckue). XUMUYECKUE peakluH, JeXKallue B OCHOBE
MIPOMBIIIJICHHOTO cr1oco0a mojyueHus: cepHoit kuciotel. [Ipumenenue. Conu cepHOM KUCIOTHI, KAUeCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COEAUHEHUH B IpUpoie. XUMUYECKOE 3arpsA3HEHNE OKPYXKAIOLIEH Cpe/ibl COEAMHEHUAMHU cepbl (KUCIOTHBIE T0XK/IHU, 3arpsI3HEHUE BO3yXa U
BOJIOEMOB), CLIOCOOBI €0 MPEeIOTBPAIICHUSI.

OO0m1ast xapakTepuCcTHKa 31eMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEIICHH OKUCIICHHS.

A30T, pacrpocTpaHeHHe B Ipupojie, Gu3nyecKkue u XuMuueckue cBoicTBa. KpyroBopor azora B npupoje. AMMHUAK, ero GU3NYECKUE U XUMHUYECKUE
CBOWCTBa, mojiyuyeHne W npumeHenue. Comu aMMOHHMA, UX (PU3MYECKHE W XMMHUYECKHE CBOWCTBA, NMpuUMeHeHue. KauecTBeHHas peakuus Ha MOHBI
aMMOHHUA. A30THas KUCJOTa, e€ moiyuyeHue, Gu3nyecKue U XMMUYEeCKHe CBOMCTBA (00IIMe KakK MpeACTaBUTENs Kilacca KUCIOT M CHEelU(pHYEcKue).
Vcnonp30BaHne HATPATOB U COJEH aMMOHHS B Ka4eCTBE MHUHEPAIbHBIX yI0OpeHHi. XUMUYECKOe 3arps3HEHHE OKPYKAIOMIeH Cpeabl COeIMHEHUSIMU
a30Ta (KUCIIOTHBIE TOK/H, 3arpsi3HEHUE BO3AyXa, IOUBBI U BOJOEMOB).

®ocdop, amnorpornueie Moaudpukamuu Gocdopa, puzndyeckue u xumudeckue cBoiicrea. Oxcua dpocdopa(V) u dbocdopHas kucnora, Guandeckue u
XUMHUYECKHE CBOICTBa, onydeHue. McnonpzoBanue GocharoB B kauecTBe MUHEPAIBHBIX yI0OpEHUI.

O61mmas xapaktepuctuka 31eMeHToB [VA-rpynmbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTePHbIE CTENICHN OKUCIICHHUSI.

VYrnepon, amioTponHbeie MOAU(UKAIINK, pacIpOCTpaHEHHE B MPUPOE, (GHU3HUecKue u XUMUYECKue cBoiicTBa. Ancopouus. Kpyrosopot yriaeposaa B
npupoae. Okcupl yriepona, ux Gpu3nueckue 1 XMMUYECKUe CBOWCTBA, IEUCTBUE HA )KUBbIE OPTaHU3MBbI, IIOJYyYEHHE U IPUMEHEHNE. DKOJIOIMUYECKUE
npo0ieMsbl, cBsi3aHHBIE ¢ OKcuIoM yriepoaa(lV); runoresa rmo0anbHOro NOTEIJICHHS KIMMAaTa; MapHUKOBBINA AP deKT. YToNbHAs KUCI0Ta U €€ COJH,

ux (pusmveckre U XMMUYECKHEe CBOMCTBA, MoJyueHre U npuMeHeHne. KauecTBeHHas peakiius Ha kKapOoHaT-MOHBI. Mcnonb30BaHne KapOOHATOB B
OBITY, MEAUIIMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHavanbHbIe TOHITHUS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSAMHEHUAX YTaepoaa (MeTaH, 3TaH, STHIICH, alleTUJIeH, 3TaHOIl, TIHIIEPUH, YKCYCHAs
kucnora). x coctaB u xummuueckoe ctpoeHue. [loHATHEe 0 OMOIOrMYECKH Ba)KHBIX BEILECTBAX: KMpax, OelKax, YriaeBoJax — M UX POJIM B JKU3HU
yenoBeka. MarepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COETMHEHUH.

KpemHuii, ero ¢pusndecknue 1 XuMHYECKHE CBOWCTBA, MOTydeHue 1 npuMeHeHne. CoennHeHns KpeMHus B mpupoje. OOuiue npeactaBieHus 00 OKcuzie
kpemausA(IV) u kpemHaueBoi kuciore. CHIMKATHI, UX MCIIOJIIb30BaHUE B OBITY, MEAHMIIMHE, IIPOMBINUIEHHOCTH. BaskHelne cTponTelbHbIe MaTepHaIbL:
KepaMHKa, CTEKJI0, IEMEHT, O€TOH, kee300eToH. [IpobaemMbl 6€30MacHOr0 UCTIOIB30BAHMS CTPOUTEIHHBIX MAaTEPHAIOB B IIOBCETHEBHOM JKU3HHU.

XUMHUECKUHN HKCIEPUMEHT: H3ydYeHUE 00pa3lloB HEOPraHMUECKUX BEIECTB, CBOMCTB COJSHON KHCIIOTHI; MIPOBEJIECHUE KAUECTBEHHBIX peakIUil Ha
XJIOPUJ-MOHBI U HAOJI0/IEHUE MPU3HAKOB UX MPOTEKaHUS; OMBITHI, OTpa)Karoue PU3NYecKue U XUMHUYECKHE CBOMCTBA rajJOreHOB U UX COEAMHEHUN
(BO3MOXKHO HCIOJIb30BAaHUE BUEOMATEPHATIOB); O3HAKOMJIEHHE C OOpa3laMu XJIOPHIOB (TAJOT€HUI0B); O3HAKOMJIEHHE ¢ oOpaslamu cepel U eé
COETMHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHME BUEOMATEpUasIOB); HAOMIOJeHUE Tpoliecca OOYIIIMBaHMS caxapa IMoj JeHCTBHEM KOHUEHTPHUPOBAHHON
CepHOM KHCIIOTHI; U3y4eHHUE XUMUYECKHX CBOMCTB pa30aBIeHHOMN CepHON KUCIOTHI, TPOBEICHUE KaueCTBEHHOM peakllny Ha CyIb(aT-nuoH U HaOJII0JeH1E



npu3Haka e€ MpOTeKaHWs; O3HAKOMJIEHHE C (M3MYECKMMHU CBOMCTBaMM a30Ta, (ocdopa W HX coeauHEHHH (BO3MOXXKHO HCIOJIb30BAHUE
BUJIeOMaTepHalioB), oOpa3uaMu a30THbIX U (GocPOpHBIX ymoOpeHui; moiaydeHue, coOupaHHe, pacro3HaBaHHWE U HU3Yy4YE€HHE CBOMCTB aMMHUAKa;
MIPOBE/ICHUE KaYeCTBEHHBIX PEaKUUii Ha HOH aMMOHHS U (ocdaT-uoH U U3ydeHHe MPU3HAKOB MX MPOTEKaHHs, B3aUMOACHUCTBIE KOHIIEHTPUPOBAHHOMN
a30THOM KHCIIOTHl C MEIbI0 (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); M3Y4YEHHE MOJelield KPUCTAJUIMUECKHUX pPeIETOK anMasa, rpadura,
¢bymiepeHa; 03HAKOMIJIGHHE C MPOLECCOM afCOPOIMN PAaCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTrasa; MOJy4eHHE,
coOupaHue, pacrio3HaBaHHe U W3YYEHHUE CBOWCTB YIJIEKHCIIOrO Ira3a; MPOBEICHUE KaueCTBEHHBIX peaklnii Ha KapOoOHAT- U CHIIMKAT-UOHBI U U3y4eHUeE
MIPU3HAKOB MX IIPOTEKAHUS; O3HAKOMJIEHUE C TPOJYKLIMENH CUIIMKATHON MPOMBIIIJIEHHOCTH; PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxHenmue
HEMETAaJUIbl U UX COCIMHEHUs». MeTasibl U MX COeAUHECHUS

OO01mas xapakTepuCcTHKa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAaHUU X NoJioxkeHus B [leproanueckoil cucreMe XMUMUYECKUX 3J1€MEHTOB /1.
W. MenneneeBa u ctpoeHust atoMoB. CTpoeHHe MeTaioB. MeTajuinyeckas CBsi3b U METaNInYecKasi KpUCTaIINYecKasi peléTKa. DIeKTPOXUMHY ECKUI
psi HanpsDKEHUH MeTauioB. OU3MYECKre U XMMUYECKHe CBOWCTBA MeTaiIoB. OOIIHe criocoObl ody4eHus: MeTauioB. [IoHATHE 0 KOPPO3UU METAIIIOB,
OCHOBHBIE CITOCOOBI 3aITUTHI HX OT KOppo3uH. CIuiaBsl (CTallb, YyTyH, TIOPATIOMUHUII, OPOH3a) M UX MPUMEHEHHE B OBITY M TPOMBIIICHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B Ilepuoanueckoil cucreme xumudeckux anemeHToB Jl. M. MenaeneeBa; CTpoeHUE UX aTOMOB; HAaXO0XJICHUE B
npupojae. Pusznyeckne U XMMHUYECKHE CBOWCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIBI U TUAPOKCUIBI HATpUS U Kamus. [IpuMeHeHue menouyHbIx
METAJUIOB U UX COCIMHEHUH.

[IlenoyHO3eMENBHBIE METAJIIIBI MAaTHUHM U KAJIBLIWI: TTOJI0)KEHHE B [Iepuoandeckoni cucreme xumuueckux 3seMeHToB 1. 1. MenneneeBa; cTpoeHue ux
aTOMOB; HaxOXJeHue B npupozae. Ouznyeckue U XUMUYECKUE CBOMCTBA MarHUs M Kanblus. Baxknele coeiuHeHns Kanblus (OKCH, THIPOKCHUTI,
comu). JKEcTkocTh BOJbI U CIOCOOBI €€ yCTpaHEHMUSI.

Amomunuit: nonoxxenne B I[lepmonnueckoii cucrteme xumudeckux snemeHToB [[. M. MeHaeneeBa; cTpoeHHe aToMa; HAaXOXKJICHHE B TPHUPOJIE.
duznyeckne 1 XMMHUYECKHUE CBOICTBA allOMUHNA. AM(OTEpHBIE CBOIICTBA OKCH/IA M TUAPOKCUIA aTIOMUHUS.

Keneso: nonoxxenue B [lepnoauueckoii cucreMe xuMmnuueckux ueMeHToB /1. . Menzeneesa; cTpoeHre aToMa; Hax0XkieHue B npupone. dusnueckue
1 XUMHUYECKHE CBOMCTBA xene3a. Okcupl, ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux coctas, CBONCTBA U MOTYYECHHUE.

XVUMHUYECKUH IKCIIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3llaMy METaIOB U CIIaBOB, UX (PU3NYECKUMHU CBOMCTBaMH; M3YUYEHHUE PE3YJIbTaTOB KOPPO3UU
METaUIOB (BO3MOXHO HCIOJIb30BaHUE BHJIEOMAaTEpHANIOB), OCOOCHHOCTEH B3aMMOACWUCTBUS OKCHJA KalblUsl M HATpUs C BOAOH (BO3MOXHO
HCIOJIb30BaHNE BUJIEOMATEPHAIIOB); MCCIIEIOBAHME CBOWCTB KECTKOM BOJBI; Ipolecca TOpeHus >keie3a B KHUCI0opojae (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHHMS KAa4YeCTBEHHBIX PEaKIMi Ha MOHBI (MarHus, KaJblls, altoMUHUS, IuHKa, kene3a(ll) u xenesa(Ill),
veau(Il)); naOnromeHne M omHcaHWe TMPOLIECCOB OKpAIIMBAHMUS IUIAMEHM MOHAMHU HATpUs, Kaluusg M Kalblus (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB); UCCIEI0BaHNE aM(POTEPHBIX CBOWCTB THAPOKCH/IA AIFOMUHUS M THIPOKCUIA IMHKA; PEIIeHNE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
«BaxxHeunme MeTayIbl M UX COSAMHEHUS». XMMHUSA U OKPYKAKOIIAs cpeaa



HoBeie Marepuanbl 1 TexXHOJOrUMU. BemecTBa U Marepualibl B MOBCEJHEBHOM JKM3HU YEJIOBEKA. XUMHSA U 340pOBbe. be3omacHoe Mcnoib30BaHUE
BEIIECTB U XUMHUUYECKHX peakuuii B ObITy. [lepBas moMoIms Impu XUMHYECKHX OXOTrax M oTpaBieHUsX. OCHOBBI AKOJIOTHYECKON TPaMOTHOCTH.
XUMHYECKOE 3arpsi3HEHNE OKpYXKarollel cpeabl (penenbHas fonyctumas KoHeHTpanus Beniects — [1/1K). Ponbs XxuMuu B pelieHnn 3K0I0rHuecKux
npobem.

[IpupoaHbIe UCTOYHHUKHU YTIIEBOJAOPOAOB (Yroiib, MPUPOAHBIA Tra3, HEPTh), MPOAYKTH WX IMEPEPaOdOTKH, UX POJb B OBITY W MPOMBIIIJICHHOCTH.

XHUMHUYECKUH DKCIIEPUMEHT: U3ydeHrne 00pas3IoB MaTeprasoB (CTEKIJIO, CIIJIaBbl METAIIJIOB, TIOJMMEPHBIC MAaTEPUAJIBI).

MexnpeaMeTHbIe CBSI3H

Peanuzamnus MeXnpeIMeTHBIX CBSI3eH MPU M3YUYCHUH XUMHUHU B 9 Ki1acce OCYIECTBISCTCS Yepe3 MCIO0JIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK U MOHATHM, SIBJISFOLIIUXCSA CHCTEMHBIMHU I OTJEIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOIO [IMKJIA. Peanu3anus MeXnpeIMETHBIX CBA3EH
MIPU M3YYEHUU XMUMHH B 9 Kilacce OCYLIECTBIISECTCSA Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHSATHH, SBIISIOMIUXCS
CUCTEMHBIMU JJI OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OO01mure ecTeCTBEHHO-HAYYHBIC IMOHSATHUS: HAYYHBIA (PaKT, THUIIOTE3a, 3aKOH, TCOPHS, aHAIIN3, CHHTE3, KIIACCU(PUKAIIUS, IEPHOANIHOCTD, HAOIIOICHNUE,
AKCIIEPUMEHT, MOJICTTHPOBAHHUE, U3MEPEHUE, MOJICITb, IBJICHHE, TAPHUKOBBIN 3(DPEKT, TEXHOJIOTHUS, MATCPHAITBI.

®dusnka: Marepus, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbl, paJUOAaKTUBHOCTb, MOJIEKYJIA, HIEKTPUUYECKUHN 3aps/l, IPOBOJIHUKH,
TIOJIYIIPOBOJTHUKH, JUAJICKTPUKH, (OTOIIEMEHT, BEHIECTBO, TENO, O0BEM, arperarHoe COCTOSHUE BEIIeCTBA, ra3, PacTBOP, PaCTBOPUMOCTH,
KpUCTAJTNYECKAs pENIETKA, CIUIaBbl, PU3NUYCCKUE BEIIMYNHBI, CIMHULIBI H3MEPEHUS, KOCMHUYECKOE MPOCTPAHCTBO, TUTAHETHI, 3831161, COJTHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa, sIKocucTeMa, MUHEPAJIbHbBIE YA0OPEHUSI, MUKPOJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENIbHbIC BEIIECTRA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPaAIbl, TOPHBIE TOPOIbI, TIOJE3HBIE UCKOMIAeMbIe, TOIIJIMBO, BOJHBIE PECYPCHI.

INVIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATbBI

N3ydyenune xumuu B 8-9 Kilacce HaIpaBJICHO HA JTOCTHKEHHE 00YYaIOIIUMHUCS JIMYHOCTHBIX, METAIPEIMETHBIX U TIPEIMETHBIX PE3YIIbTATOB OCBOCHHUS
y4eOHOT0 MpeMeTa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YyIbTAaThl OCBOCHHA POTrpaMMbl OCHOBHOTO 0611161“0 06pa3OBaHI/I$I JOCTUIalOTCA B XOI€ 06y‘{CHI/I$I XUMHUHU B CAUHCTBC yqe6H0171 n
BOCIIMTATEIbHON ASATEIbHOCTH OpFaHI/IBaHI/II/I B COOTBCTCTBHUH C TPAAUIIMOHHBIMU pOCCHfICKHMPI COIMMOKYJIBTYPHBIMH U AYXOBHO-HPABCTBCHHBIMH



LEHHOCTSIMU, IIPUHATHIMU B OOILIECTBE MIPABUIAMH U HOPMaMH MOBEJICHHS U CIIOCOOCTBYIOT MTPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS M COLIMATN3AIIIH
00yJaroIuXCs.

JIMYHOCTHBIE PE3yAbTAaThl OTPAXKAIOT CHOPMHUPOBAHHOCTD, B TOM YHCIIE B YACTH:

ITaTpuoTH4Y€CKOro BOCIIUTAHUSA

1) HEHHOCTHOIO OTHOILIEHUS K OTEUECTBEHHOMY KYJbTYPHOMY, HCTOPUYECKOMY M HAyYHOMY HACJIE/INI0, IOHUMAaHUsI 3HAYEHUSI XMMUUECKON HayKH B
KHU3HU COBPEMEHHOI0 OOIIECTBa, CIOCOOHOCTH BIAJETh JIOCTOBEpPHOM HH(pOpMalMed O NEepeloBbIX IOCTUKEHUAX M OTKPBITUSAX MHUPOBOH M
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOHCTBE MUpPaA U OOILECTBa;

I'paxxnanckoro BoCnuTaHus

2) mpeAcTaBiI€HHMS O COLMAIBHBIX HOPMAax M IMpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUIEKTMBE, KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJE3HOH, Y4eOHO-MUCCIEeNOBATEIbCKOM, TBOPYECKON M IPYTWX BHUAAX JAEATEIHHOCTH; TOTOBHOCTH K Pa3HOOOpa3HONW COBMECTHOMN
JESTeIbHOCTH TPH BBINOJHEHUH Y4YEOHBIX, MO3HABATEJIbHBIX 3a]ay, BBINOJHEHUM XUMHUYECKUX SKCIIEPUMEHTOB, CO3/IaHUM Y4YE€OHBIX IPOEKTOB,
CTpEeMJICHHS K B3aMMOIIOHMMAHHUIO W B3aUMOITOMOIIX B MPOIECCe 3TOM y4eOHOMW JeATEIbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE IOBEICHUE U TOCTYIIKU
CBOMX TOBApHUILIEH € NO3UIIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YU4ETOM OCO3HAHMS ITOCJIEICTBUI MIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 O3HAHUSA

3) MHPOBO33PEHYECKUX IMPEICTABICHUI O BEIIECTBE W XUMHUYECKOIl PEaKIMU, COOTBETCTBYIOLIMX COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH U
COCTaBJISIIOLIMX OCHOBY JJIsl IOHUMAaHMs CYLIHOCTH HAYYHOH KapTHUHBI MMpA; MPEACTaBICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOJBI,
B3aMMOCBS351X YEJI0OBEKA C IPUPOIHOMN CPEIOH, O POJIU XMMHUH B ITIO3HAHNUH ITUX 3aKOHOMEPHOCTEN;

4) mo3HaBaTENbHBIX MOTUBOB, HAMIPABJICHHBIX HA MOJTYyYCHUE HOBBIX 3HAHUI 10 XMMHUH, HEOOXOAUMBIX JUIsl OOBSICHEHHUS HAOII0IaEMBIX ITPOLIECCOB
U SIBJICHUI;

5) mo3HaBarenbHOM, HHPOPMAIMOHHONW U YMTATENbCKOH KYIbTYpHI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIBHOU pabOTHI C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHH;

6) wuHTepeca K OOYYCHHIO M TIO3HAHUIO, JIFOO03HATEIBHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CaMOOOpa30BaHHIO, POCKTHON U MCCIIE0BATEIbCKOM
NeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HamlpaBJIE€HHOCTU U YPOBHS 00y4€HHUsI B JaIbHEHUIIEM;

®opMHUpPOBaHUS KYJIbTYPbI 310POBbs

7) OCO3HaHUS LIEHHOCTH XH3HH, OTBETCTBEHHOT'0 OTHOLLIEHHSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU Ha 3/I0OPOBBII 00pa3 >KU3HU, OCO3HAHUS MTOCIEICTBUI 1
HENPUSTUS BPETHBIX MIPUBBIYEK (YIIOTPEOICHUS alIKOT 015, HAPKOTUKOB, KYPEHHUS ), HEOOXOJUMOCTHU COOIOICHHS IIPaBUIT 0€30MMaCHOCTH MpU 0OpalieHun
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;



TpyaoBoro BOCIUTAHUS

8) mHTEepeca K MPaKTHIECKOMY M3YYCHHIO MPOPECCUil U Tpyia pa3InyHOTO POJIa, YBAXKEHUE K TPYAY U pe3yJbTaTaM TPYAOBON JIEATEILHOCTH, B TOM
YHCcie Ha OCHOBE MPHUMEHEHHs MPEAMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHOTO BBHIOOpA MHAMBHIYaTbHON TPACKTOPHH MPOJODKEHUS 00pa30BaHUS C
Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTH K XMUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; yCIEeIHON MPOoheCcCHOHATBHOU I TEIIbHOCTH
Y Pa3BUTHS HEOOXOAMMBIX YMEHHI; TOTOBHOCTH aJalITHPOBATHCS B MPOGECCHOHATBHON CPE/IE;

IKO0JOrHIeCKOro BOCIUTAHUSA

9) SKOJOTHYECKH IIeJICCO00Pa3HOr0 OTHOIICHHUS K MPHUPOJIE KaK UCTOYHHMKY JKU3HU Ha 3eMJjie, OCHOBE €€ CYyIICCTBOBAHMS, TOHUMAHHS IICHHOCTH
3I0pOBOro U 0Oe30macHOro oOpasza >KHW3HH, OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY M IICHXUYECKOMY 370POBBIO, OCO3HAHUS
IIEHHOCTH COOJTI0ICHUS TPaBUJI OE30IIaCHOTO TTOBEACHUS ITPH pabOTE C BEIIECTBAMH, a TAKKE B CUTYAIMIX, YTPOXKAIOIINX 370POBBIO U KU3HH JIIOJICH;

10) cnocoOHOCTH MPUMEHSTh 3HAHHS, MOJy4aeMbIe TIPU M3YUYCHHU XUMHHM, JUIS PELICHUs 3a[a4, CBA3aHHBIX C OKPYKAIOIEH MPUPOIHON CPEIOoi,
MOBBILICHUS YPOBHS AKOJIOTUYECKON KYJIBTYPHl, OCO3HAHUS TI00aIbHOIO XapakTepa HKOJOTMUECKUX MpoOJIeM U MyTed MX pelIeHHs MOCPEICTBOM
METOH0B XUMHUHU;

11) SKOJOrHYECKOTO MBIIUICHHUS, YMEHHS PYKOBOJICTBOBAThCS MM B TIO3HABATEILHOW, KOMMYHUKATHBHOM U COIIMAIILHOM MPAKTUKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe meranmpeaMeTHBIX pe3yIbTAaTOB BBIICISAIOT 3HAYMMbIC i1 (OPMHUPOBAHMS MHUPOBO33PEHUS OOIEHAYYHBbIC TOHSTHS (3aKOH, TEOPHS,
MIPUHIINIL, TUTIOTE3a, (aKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U AP. ), KOTOPBIE HUCIIONb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEeIMETaxX U MO3BOJISIFOT
Ha OCHOBE 3HAHUU M3 ATUX MPEAMETOB (POPMHUPOBATH MPEACTaBICHUE O LETOCTHOW HAYyYHOU KapTHHE MHUpPA, U YHUBEPCAIbHBIC YUEOHBIC NEUCTBUS
(mo3HaBaTenbHbIe, KOMMYHHUKATUBHBIC, PETYISTUBHBIC), KOTOphIe 00ecreunBarOT (POPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUNIAHUPOBAHUIO U
OCYIIIECTBICHUIO YUYEOHOM JIEeITeTbHOCTH.

MeramnpeameTHbie pPe3yJbTaThl OCBOCHUSI 00pa30BATEIBLHON MPOTPAMMBI 10 XMMHUM OTPAXalOT OBJIAJIEHWE YHHUBEPCATbHBIMHU IO3HABATEIHHBIMHU
NIIeWCTBUSIMHU, B TOM dHcie: ba3oBbIMH JIOTrHYeCKHUMHU 1eiiCTBUAMH

1) yMeHHeM HCIOJIb30BaTh MPUEMBI JIOTHUYECKOTO MBIIIICHUS TIPH OCBOCHHH 3HAHHA: PAaCKPHIBATH CMBICT XUMHUYECKUX MOHSATHH (BBIICIATH UX
XapaKkTepHbIC TPU3HAKH, YCTAHABINBATH B3aUMOCBSI3b C APYTUMH MOHATUSIMH ), UCIIOJIB30BATh MOHSTHS JIJIs1 O0OBSICHEHUS OT/IETbHBIX (DAKTOB U SIBJICHU;
BBIOMpATh OCHOBAHUS M KPUTEPUH IS KIIACCU(PUKAIIMN XUMUYECKUX BEIIECTB M XUMUUYECKUX PEaKIUii; yCTaHABINBATh IPUYMHHOCIIEICTBEHHBIC CBS3H
MEXIy O0bEKTaMH U3yYEHUS; CTPOUTH JIOTHYECKHE PacCyX AeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE, 10 aHAJIOTHH); IeJaTh BHIBOABI U 3aKITIOYCHHUS,

2) yMEHHEM IIPUMEHSTH B MPOIECCE MO3HAHMS MOHATHS (TPEIMETHBIE U METalpeIMETHBIE), CHMBOJIMUYECKUE (3HAKOBBIE) MOJIEIIH, HCITOJIb3YEMbIC B
XUMHH, TpeoOpa3oBbIBaTh IMIMPOKO NMPUMEHSEMbIE B XUMHU MOJENbHBIE MPEICTABICHUS — XUMUYECKUH 3HAK (CHMBOJI DJIEMEHTA), XUMHUYECKas
dhopmyna U ypaBHEHUE XUMUYIECKON PEaKIud — TPH PEIIeHUN YIeOHO-TI03HABATEbHBIX 33/1a4; ¢ YUETOM dTUX MOJICTBHBIX MPEICTAaBICHUHN BBISBIIATH
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U XapaKTepHU30BaTh CYLIECTBEHHBIC IPH3HAKU H3YYaeMbIX OOBEKTOB — XHUMHYECKHX BEIIECTB M XHUMMYECKHX pEaKIHii; BBIABIATH OOIIHE
3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSA3U U MPOTUBOPEUMS B H3Y4aeMbIX IPOLECCAX U SIBJICHUSX; ITpe/ylaraTb KpUTEPUH JUIs BBISIBICHUS 3TUX
3aKOHOMEPHOCTEH M MPOTHBOPEUYHil; CaMOCTOATENBHO BBHIOMpATh CHOCOO pelieHus: y4eOHOHM 3a1a4yd (CpaBHUBATh HECKOJBKO BAPHAHTOB PEILCHHS,
BBIOMpATh HanOoJIee MOIXOASIIINHA ¢ YIETOM CAMOCTOATEIBHO BBIACICHHBIX KPUTEPUEB);

Ba3oBbiMH Hccile10BaTeIbCKUMU J1eHCTBUAMHU

3) yMCHHEM HCIIOIb30BaTh OCTABICHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA ITO3HAHUS, @ TAKIKE B KAYECTBE OCHOBBI 151 (YOPMHUPOBAHHSI TUTIOTE3bI
10 TIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CY)KICHUIA;

4) npuoOpeTeHHe OIbITa [0 INIAHUPOBAHHIO, OPraHU3AIMU U IIPOBEICHUIO YYCHUUECKHUX IKCIICPHMEHTOB: YMEHUE HAOIIOIATh 32 X0O/I0M IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyIupoBaTh 0OOOIICHUS W BBIBOJABI 10 pE3yJbTaTaM HPOBEIEHHOTO OIBITA, MCCIECIOBAHMUSA,
COCTaBJIATh OTYET O MpojenaaHHon padore; PaboToii ¢ nHpopmanmei

5) yMeHueM BbIOMpATh, AHATU3UPOBATh U HHTEPIIPETUPOBATH HHOOPMAIIMIO PA3IMYHBIX BHIOB U (OPM MPEACTABICHHS, IOIy4aeMyI0 U3 Pa3HBIX
MCTOYHHUKOB (HAYYHO-TIONYJISIpHAs JIUTEpPAaTypa XMMHYECKOTO COJEpKaHHs, CIpaBOYHBIE MOcoOus, pecypchl MHTepHETa); KPUTHYECKH OLIEHUBAThH
MPOTHBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

6) yMeHHEM NPUMEHSITH PA3IMYHBIC METOIbI M 3alPOCHI MPH MOUCKE U O0TOOpe MH(GOPMAIUK U COOTBETCTBYIOIINX JIaHHBIX, HCOOXOMUMBIX IS
BBIMIOJIHEHUSI  Y4eOHBIX W TIO3HABATENBHBIX  33/Ja4  ONPEACNEHHOTO  THWIA; TNPUOOPETEHHE OmbITa B OONACTH  HMCIOJB30BAHUS
MH(POPMALIMOHHOKOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaJICHUE KYIbTYPO aKTUBHOT'O UCIIOJIb30BAHUS PA3IMYHBIX OUCKOBBIX CUCTEM; CAMOCTOSTEIbHO
BBIOMPATh ONTHMATBHYIO (POPMY MTpEACTaBICHIS HHPOPMAINY 1 WILTIOCTPUPOBATH PElIaeMbIe 33/1a4H HECIOKHBIMU CXEMaMH, TUarpaMMaMHu, JpyTUMHU
dhopmamu rpadUKu ¥ UX KOMOUHAIMSIMU;

7) yMEHHEM WCIOJNb30BaTh W aHAIM3MPOBAaTh B TMpOIecce Y4eOHOW U HCCIEeIOBATENbCKON JEATeIbHOCTH HH(GOPMALUI O BIUSHUU
MPOMBIIIJIEHHOCTH, CEJTLCKOTO X03sICTBA M TPAHCIOPTA Ha COCTOSIHUE OKpY Karollel MpUpoaHOM cpelbl;

YHuBepcaabHbIMH KOMMYHMKATHBHBIMH 1€ CTBUSIMH

8) yMeHmeM 3ajaBaTh BONIPOCHI (B XOJ€ IUAJOra W/WIM JUCKYCCHH) TIO CYHIECTBY OOCYKAaeMOW TeMbl, (JOPMYIUPOBATH CBOU MPEIOKEHHS
OTHOCHUTEJIBHO BBITMOJIHEHUS MPEI0KEHHON 3a/1auu;

9) mnproOpeTeHHe OMbITa MPE3CHTAIUH PE3YJIbTATOB BBIMOJIHEHUS XUMHUECKOTO IKCIIEpUMEHTa (JJA0OpaTOPHOTO OMBITA, JIAOOPATOPHOU PabOTHI 1O
MCCJIETOBAaHHUIO CBOWCTB BELIECTB, YU€OHOTO MPOEKTA);

10) 3aMHTEpEeCOBaHHOCTh B COBMECTHOH CO CBEPCTHUKAMM ITO3HABATEIILHON W HMCCIIEHAOBATENBCKOW JESTEIBHOCTH MPH PEHICHHH BO3HUKAIOIINX
npoOJieM Ha OCHOBE y4€ra OONIMX HWHTEPECOB M COTJIACOBAaHUS MO3HMIUN (0OCYXKIEHHUS, OOMEH MHEHUSMH, «MO3TOBBIE HITYPMBI», KOOPIUHAIINS
COBMECTHBIX JICHCTBUI, OTIpE/IeICHNE KPUTEPUEB TI0 OIEHKE Ka4eCTBa BBITIOJTHEHHOW PabOTHI U 1Ip.);
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YHuBepcaTbHBIMH PeryJsiTHBHBIMH J1eHCTBUSIMH

11) yMeHHeM CaMOCTOSATENBFHO OINPENENATh LENH JESATEIbHOCTH, IUIAHHPOBATh, OCYLIECTBIATh, KOHTPOJIMPOBAaTh W NpPU HEOOXOAMMOCTH
KOPPEKTHPOBATh CBOIO JIESATEIHHOCTH, BHIOMpATh Hanbonee 3PPeKTHUBHBIE CIOCOOBI pelIeHUs] YYeOHBIX W MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEIHHO
COCTaBJIATh WM KOPPEKTHPOBATH MPEUIOKECHHBIA QJITOPUTM JICHCTBHUH ITPH BHIITOJHEHUH 3aJaHUH C YUETOM ITOJTy4eHHUs] HOBBIX 3HAHUI 00 N3ydaeMbIX
00beKTax — BEIIeCTBAX M PEAKIHsIX; OLEHHBATh COOTBETCTBHE IIOJYYEHHOTO pe3yibTaTa 3asBICHHOW Ienu; 12) yMEHHEM HCIONb30BaTh WU
aHAIM3UPOBATh KOHTEKCTHI, IIpe/ijlaraeéMble B YCJIOBUH 3a/IaHUH.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB MO OCBOCHUIO O0S3aTEIBHOIO COJCPXKAHMWS, YCTAaHOBJICHHOTO JAHHOW NMPUMEpPHON paboueil mporpaMMmoit,
BBIJICJIAIOT: OCBOCHHBIE 00YYaIOUIMMUCS HayyHblE 3HAHUS, YMEHUs U CIOCOOBI IEHCTBUM, crienuduueckue i npeIMeTHON o0nacTi «XuMus», BUIbI
JESTEIbHOCTH 1O IOJIyYEHUI0 HOBOTO 3HAHUS, €r0 MHTEpIpEeTaliH, NpeoOpa3oBaHUI0 U NIPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX CUTYallUsX.
[IpenmeTHbIe pe3ynbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH Y OOYUAIOLIUXCS CIAEIYIOIUX YMEHUI:

8 KJIACC 1) packpvieams cmblci OCHOBHBIX XMMHUYECKHX IOHATHH: aTOM, MOJIEKyJa, XMMUYECKHH SJIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJICHTHOCTh, OTHOCUTENbHAsI aTOMHAs U MOJIEKYJsipHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJISIpHAs Macca, MaccoBas [0S XUMHUYECKOrO JJIEMEHTa B COCAWHEHUHM, MOJLIPHBIM 00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
3JIEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIIEHUS], XUMUUECKas peakiys, KilacCu(UKalus peaKkiyii: peakui COeAMHEHUs, PeaKUH Pa3I0KEHHsI, PEaKLIUU
3aMeIIeHUs], Peakuu OOMEeHa, dK30- M IHIOTEPMHUUYECKHE PEaKIUH; TEIUIOBOH (P (EeKT peakiuu; siAPO aToMa, IEKTPOHHBIA CIIOW aToMma, aTOMHas
opOuTalb, panyc aToMa, XMMHYECKasi CBA3b, MOJISIpHAs U HEMOJISIpHAs KOBAJIEHTHAs! CBSA3b, HIOHHAS CBSI3b, HOH, KATUOH, aHUOH, PAaCTBOP, MaccoBast A0JIs
BellecTBa (MIPOLEHTHAs! KOHLIEHTPALHs) B PaCTBOPE;

2)  unIOCmMpuposams B3aUMOCBS3b OCHOBHBIX XMMHYECKHX MOHITHI (CM. 1. 1) M IPUMEHSATh STH MOHSTHS MPU ONKUCAHUU BEUIECTB U UX
IIPEBPAILCHHI;

3)  ucnonvzosames XUMUYECKYIO CUMBOJIMKY JJISl COCTABJICHHsI (DOPMYIT BEIIECTB U YPABHEHUI XMMUYECKUX PEAKIIHIA;

4)  onpedensimb BaJCHTHOCTh aTOMOB JICMEHTOB B OMHAPHBIX COCIMHCHUSX; CTCIICHb OKHCIICHUS JIEMCHTOB B OMHAPHBIX COCIMHCHHSX;
MPUHA/JIEKHOCTh BEIIECTB K ONPEAEeNEHHOMY KJIAcCy COEAMHEHMH Mo (opMmysaM; BHJ XUMUYECKOW CBsI3UM (KOBaJEHTHas U HMOHHAas) B
HEOPraHUYECKUX COECTUHEHMSIX;

5) packpwisamv cmeicn [lepronnaeckoro 3akoHa J{. V. MenneneeBa: JeMOHCTPHPOBATH MOHIMAaHNE IEPHOINUECKON 3aBHCHMOCTH CBOCTB
XUMHMUYECKHUX DJIEMEHTOB OT MX MNOJIOKEeHUsI B llepmonnyeckoil cUCTEMe; 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
aTOMHOMOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOTaIpo; ONKMCHIBATh U XapaKkTepu30BaTh TabauuHyo Gopmy Ileprnoauueckoil CHCTEMbl XUMHUUECKUX
AJIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas moArpymmna (A-rpynmna)» u «moboynas noarpynna (b-rpymma)», Manble u Oonbllive MEpUOJIbI;
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COOTHOCHUTH O603H3.‘-I€HI/I$I, KOTOPLIC UMCIOTCA B Ta6JII/II_[e «HepnonuquKaﬂ CHUCTEMA XUMHNYCCKHX 3JICMCHTOB I[ n. MGH,Z[G.HCCBa» C YHCJIOBBIMHU
XapPaKTCPUCTHKAMU CTPOCHUA

aTOMOB XMMMUYECKUX 3JIEMEHTOB (COCTaB U 3apsi AApa, 00I1ee YUCIIO 3JIEKTPOHOB U PACIPEAEIIEHNE X 110 3JIEKTPOHHBIM CII0SIM);

9

6) kraccuguyuposamv XMMUYECKUE DIICMEHTHI; HEOPTaHUYECKUE BEIECTBA; XUMUYECKUE PEAKIUH (110 YUCIy M COCTaBY y4acTBYIOLIHMX B
peaKIMy BEIIECTB, M0 TEIUIOBOMY P (PeKTy);

7) xapaxmepuzoeams (onucvléams) OOIME XMMHUYECKHE CBOMCTBA BEIECTB PAa3IMUYHBIX KJIACCOB, MOATBEP)KIas OMUCAHHE MPUMEPaMHU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

8) nmpoenozuposams CBOWCTBA BEIISCTB B 3aBUCHMOCTH OT HMX KayeCTBEHHOI'O COCTaBa; BO3MOXKHOCTH TMPOTEKAHHS XUMHUYCCKUX
MPEBPAICHUH B PA3JIUYHBIX YCIOBUSX;

9)  ebluUCIAMb OTHOCUTEIBHYIO MOJICKY/SIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAaCCOBYIO OO0 XHMHUYECKOTO 3JIEMEHTa 1o (opmyiie
COCIMHEHUS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIIUH;

10) npumensimvb OCHOBHBIC OIEpAIMU MBICIUTEILHON JIESITEIBHOCTH — aHAIW3 W CHUHTE3, CpPaBHEHHE, O0OOIICHUE, CHCTeMaTH3alHIo,
KJIaCCU(DMKAIIMIO, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX CBSI3€H — JIJI1 M3YUCHHsI CBOWMCTB BEIIECTB U XUMHUYECKUX PEaKIUi; ECTECTBEHHO-
HayYHBIC METO/IbI IO3HAHUSI — HAOJIIOJICHHE, U3MEPEHHE, MOICITUPOBAHKE, SKCIIEPUMEHT (PEajbHbBIN U MBICIICHHBIN );

11) credosams TpaBUIaM MOJL30BAHHS XUMHUYCCKOW IMOCYIOW M J1TaOOpAaTOPHBIM OOOPYJAOBAaHHEM, a TakXe IMpaBHiIaM OOpaIICHUs C
BEIICCTBAMH B COOTBETCTBUM C MHCTPYKIMSMU IO BBIMOJHEHHIO JTA0OPATOPHBIX XMMHUYECKHUX OIBITOB MO TMOJYYCHHIO W COOMPAHHIO
ra3o000pa3HbIX BEUIECTB (BOJIOPOJA M KUCIOPO/A), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MAacCOBOH /10JIel PacTBOPEHHOTO BEILECTBA,
TUTAHUPOBATh U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI [0 paclO3HABAHUIO PACTBOPOB LIENIOYEH U KHCIOT C TOMOIIBI0 HHAUKATOPOB (JTaKMycC,
dbeHondTanenH, METUIOPAHXK U IP.).

KJIACC 1) packpoiéams cmbici OCHOBHBIX XUMHYECKUAX TOHATHI: XUMUYECKUN DJIECMEHT, aTOM, MOJIEKYyJa, HOH, KATHOH, aHUOH, MPOCTOE

BEILIECTBO, CIIOKHOE BEIECTBO, BAJIEHTHOCTb, AIEKTPOOTPULATEIIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKAsl PEaKls, XUMHUYECKasl CBs3b, TEIJIOBON
3 deKT peakluu, MOJib, MOJSIpHBIH 00BEM, PACTBOP; AJIEKTPOIMUTHI, HEANIEKTPOIUTHI, JIEKTPOJIUTHUECKAs IUCCOLMAIINS, PEAKIIMY HOHHOTO OOMEHa,
KaTaJln3aTtop, XMMHUYECKOE paBHOBecHe, OOpaTHMble W HEOOpaTHMblE pEaKIUH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHbBIE PEAKIMH, OKHCIUTENb,
BOCCTAaHOBUTENb, OKHCJIEHHE U BOCCTAHOBJIEHHE, aJUIOTPOIuUs, aM(OTEpHOCTb, XHMMHUYECKas CBA3b (KOBAJICHTHAas, HOHHAs, METaJuIM4yecKas),
KpUCTAJITINYECKasl pelérka, KOppo3us METaJIJIOB, CIUIaBbl; CKOPOCTh XUMUYECKOW peakiuy, npeaensHo gomyctumast konuentpauus (ITJ1K) Bemectsa;

2)  uwnoCmpuposams B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHITHH (CM. M. 1) ¥ MPUMEHSATh 3TH MOHSATHS TPU OMMCAHUU BELISCTB M UX
[IPEBPAILCHU;
3)  ucnonvzosames XUMUYIECKYIO CUMBOJIMKY JJIsl COCTABJICHHsI (DOPMYIT BEIIECTB U YPABHEHUH XMMHUYECKUX PEaKIIH;
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4)  onpedensimb BAICHTHOCTh W CTEICHb OKHCJICHUS XMUMHYECKUX 3JIEMEHTOB B COCIUHCHUSX PA3IMYHOTO COCTaBa; MPUHAIC)KHOCTH
BEIIECTB K OIpPENeNEHHOMY KJIACCy COEIMHEHMH 10 (GopMynaM; BHJ XMMHUYECKOM CBsA3M (KOBQJIECHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPTraHMYECKUX COSAMHEHHSIX; 3apsi] HOHA IO XUMHUECKOW opMyIie; XapakTep Cpe/ibl B BOAHBIX paCTBOPAaX HEOPTaHUYECKUX COSAMHEHUH, THTT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

5)  packpvieams cmwicn Tlepuoaudeckoro 3akona J. 1. MenneneeBa 1 1eMOHCTPHPOBAThH €ro MOHUMaHHE: OMUCHIBATh M XapaKTePH30BaTh
tabmuunyo Gopmy Ileproanyueckoll cHCTEMBbl XUMUYECKHUX 3JEMEHTOB: pa3inyaTh MOHATHUS «TJaBHas moAarpymnmna (A-Tpyrmmna)» U «mododHas
noarpynna (b-rpymnmna)», Mansie 1 0oJbIINE IEPUO/Ibl; COOTHOCUTH 0003HAUCHMSI, KOTOPbIE UMEIOTCS B IEPUOANYECKON TalIMIIe, C YMCIOBBIMU
XapaKTepUCTUKAaMHU CTPOECHMSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] sApa, OOIllee YUCIIO 3JEKTPOHOB U PACIpPENEICHHE UX IO
3JIEKTPOHHBIM CJIOSIM); OOBACHATH OOLIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOIMCTB JIEMEHTOB U UX COEIMHEHUH B MpeeIax MajblX IEPUOI0B U
[JIaBHBIX MOATPYII € YUETOM CTPOEHHUS UX aTOMOB;

6) knaccuguyuposamev XMMUYECKUE DIIEMEHTHI; HEOPTaHUYECKUE BEIECTBA; XUMUYCCKUE PEaKIMH (110 YUCIY M COCTaBy y4aCTBYIOUIMX B
PEaKIMU BEIIECTB, 10 TEIUIOBOMY 3((EeKTy, 10 U3MEHEHUIO CTEeNEeHEel OKUCIEHUS XUMUUECKUX JIEMEHTOB);

7)  xapaxkmepuzosams (OMUCHIBATD) OOLIKE M CHEHU(PUICCKIE XUMHUYESCKUE CBOUCTBA MPOCTHIX M CII0KHBIX BELISCTB, HOATBEPIKIAsi OMHCAHHUE
IIPUMEPAaMU MOJIEKYJIIPHBIX M MOHHBIX YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

8) cocmaename ypaBHEHUS 3IEKTPOJMTHYCCKOM IMCCOIMALMKM KUCIIOT, IIEJI0YCH U COJICH; MOJHbIC U COKpAIIEHHbBIC YPaBHEHHS PEaKIui
MOHHOI0 0OMEHA; ypaBHEHUS PEaKIMii, TOATBEPKIAIOUINX CYILIECTBOBAaHNE FT€HETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

9) packpwisams cywHOCMb OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUIT TOCPEICTBOM COCTABIICHHUS AJIEKTPOHHOTO OaaHca 3THX PeaKIuii;

10) mpoenosuposams CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHHUS, BO3MOKHOCTH MPOTEKAHUsS XMUMHYECKHUX IPEBpAILCHUI B
Pa3IMYHBIX yCIOBUIX;

11) ewiuucasims OTHOCHUTEIBHYKO MOJCKYISPHYIO M MOJSPHYHO MacChl BEIIECTB; MAaCCOBYIO JIOMK XMMHUYECKOTO dJIeMeHTa 1o (opmysie
COEJIMHEHMSI; MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE; MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIIHH;

12) crneoosamsv TipaBUIaM TIOJNB30BaHUS XUMHUYECKOH IMOCYIOW W J1a0OpaTOpPHBIM OOOPYIOBaHWEM, a TAKXKE IMpaBHIaM OOpAIlleHHs C
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITOJHEHHIO JA0OPAaTOPHBIX XHMHUYECKHUX OIBITOB MO MOJYYEHHIO M COOMpPAaHUIO
ra3000pa3HbIX BEIECTB

(aMMuaKa ¥ yrieKucioro rasa);

13) nposodums peakiyu, MOATBEPIKIAAIOIINE KAUeCTBEHHBIH COCTAB Pa3IMYHBIX BEIIECTB: PACIIO3HABATD OIBITHBIM MYTEM XJIOPUI-, OpPOMHU/I-
, MIOAUI-, KapOoHaT-, pocdar-, cumkar-, cynbdar-, THAPOKCHI-MOHBI, KATHOHBI aMMOHUS U HOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpPaxX HEOPraHMUECKUX BEILIECTB;
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14) npumensimv OCHOBHBIC OIEPAIMU MBICIUTEIILHOW JCATEIBHOCTH — aHaJM3 M CHUHTE3, CpaBHEHHE, 00OOIICHHE, CHCTEMAaTH3AIlHIo,
BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIS M3YyYEHHSI CBOWMCTB BEILECTB M XMMHYECKUX PEAKIUN; €CTECTBEHHO-HAYYHBIE METOJIbI
MO3HAHMS — HAOJII0/ICHHE, U3MEPEHHUE, MOJICITUPOBAHNE, SKCIIEPUMEHT (PEaIbHbIM U MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC
KosmnuectBo
aKaJleMHYeCKUX
No HaumenoBaHue pa3jaesioB U TeM 4acoB, OTBOAMMBIX | /leATEJIbHOCTH YUHMTEJIs € y4eTOM DJIEeKTPOHHbIE y4eOHo
n/n NnporpamMmasl Ha OCBOCHHE NnporpaMMbl BOCIIMTAHUS METOAUYECKHE MATEPHUAJIbI
KaKA0ro pasjea,
TeMBbI
Paszgea 1. IlepBoHavanbHble XUMHYECKHE OHATHUSA
1.1. Xumus — Ba)kKHasI o0acTh) - yCTaHOBJICHHE JOBEpUTENbHBIX | https://resh.edu.ru/subject/29/8/
€CTECTBO3HAHUS U ITPAKTHYECKON 5 OTHOLICHUN MEXY YUUTEIEM U €TO
JESATENILHOCTH YEJIOBEKA YYE€HUKAaMHU, CIOCOOCTBYIOIIUX

15


https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

1.2.

BemecTBa
U XUMUYECKHE PeaKluu

15

MO3UTUBHOMY BOCHPHUATHIO YHAITUMHUCS
TpeOOBaHUH U IPOCKO yUUTE,
IPUBJICUYCHUIO UX BHUMaHUS K
o0cyxaemMoli Ha ypoke uH(popMaruu

- IPUBJICUEHNE BHUMAHMS
00y4aroIuXxcst K LIEHHOCTHOMY acIlleKTy
U3y4aeMbIX Ha YpOKax MPEeJIMETOB U
SBJICHUH, THULIUMPOBAHUE
00CyX1€HUH, BHICKA3bIBAHUI CBOETO
MHEHHS, BBIPAOOTKH CBOETO
JIMYHOCTHOT'O OTHOIIEHMSI K
U3y4aeMbIM COOBITHSM, SIBJICHUSIM;

Hroro no pasacity

20

Pazgen 2. Baxxneiimue NPpEeaACTABUTEC/IM HCOPraHNYIECCKUX BCIIECTB

2.1. Boznyx. Kucnopon. Ilonsitue 00 5
OKCHIax
2.2. Bognopon. 5

- UCTIOJIb30BaHUE BOCIIUTATEIIbHBIX
BO3MOXKHOCTEH copepkaHusi yaueOHOro
IpeMeTa yepe3 AEMOHCTPALIUIO

https://resh.edu.ru/subject/29/8/
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https://resh.edu.ru/subject/29/8/
https://resh.edu.ru/subject/29/8/

IloHATHE O KUCIIOTAaX U COIIX

y4Yaumcs IpuMepOB OTBETCTBEHHOTO,
Ipa)/IaHCKOT0 MOBEICHNUs, IPOSBICHUS
YEJIOBEKOJIOOUS M TOOPOCEPICUHOCTH,
yepes 1Mo00p COOTBETCTBYIOIIUX
TEKCTOB JJIs1 YTeHUS, 3a]a4 IS
pereHust, IpOOJIEeMHBIX CUTYyallui s
0o0cCyXJeHus B Kjlacce; - IPUMEHEHHE
Ha YpOKE MHTEPAKTUBHBIX (OpM
paboThI ¢ yYCHUKaMU:
MHTEJJICKTYaIbHBIX UTP, AJIs
CTHMYJIMPOBAHUS TO3HABATEIHHON
MOTHBAIIMH IIKOJILHUKOB; TUCKYCCHIA,
COJICHCTBYIOIINE YYaIIMCS B
00peTeHUU ONBITA BEICHUS
KOHCTPYKTHUBHOTO JIMAJIOra;

IPYNIOBOI pabOThI UK pabOTHI B
rapax, KOTopbl€ y4dar AeTeil
KOMaHAHOU padoTe u
B3aMMOJICICTBUIO C IPYTUMHU
yYEHUKAMH;

2.3. KonuuecTBeHHBIE OTHOIICHUS B XUMUHU 4 - pa3BuTHE MOpanbHOTO co3Hanus | https://resh.edu.ru/subject/29/8/
2.4. Bona.  PactBopel.  Ilonstue 00 1 KOMICTCHTHOCTH B  PCHICHHU
OCHOBAHMSAX 5 MOpabHBIX MPOOJIEM Ha OCHOBE
2.5. OCHOBHBIE  KJIACCHI JMMHOCTHOTO BbIOOpa
HEOPraHUYECKUX COCTUHEHUI - IPUBJICYCHHC BHHMaHHs
IIKOJILHUKOB K IIEHHOCTHOMY AaCIEKTy
11 U3ydaeMbIX Ha ypOKax  SIBJICHHI,
OpraHu3anus ux paboThl ¢ MOJyIaeMOi
Ha ypoKe
COLIMAJIBHO 3HAYMMOM HH(popMaren
Wroro no paznery 30
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Paznen 3. Illepuonnyeckuii 3axkoH u [lepuoguveckasi cucrema xumnueckux 3jaeMeHToB JI. U. MenneneeBa. Ctpoenne aToM0OB. XHMHYeECKas

c¢BA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHDbIE peakuumu

3.1

[Tepuoanueckuit 3aKOH U
[lepuonnueckas cucreMa XHUMHYECKUX
snemenToB /I. 1. Menneneena.
Crpoenue atoma

3.2.

Xumnueckass cBsI3b. OKHCIUTEILHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

- IIPUMEHEHHE Ha ypOKe
MHTEPaKTUBHBIX (hOpM paboTHI C
YUEHUKAMH: HHTEIUICKTYaJIbHBIX UTD,
JUAAKTUYECKOro Tearpa AJis
CTUMYJIMPOBaHUs I03HABATEIBbHOMN
MOTHUBAIMH IIKOJIBHUKOB; JHUCKYCCHIA,
COCUCTBYIOLINE YYalIUMCS B
00peTeHUU ONBITA BEICHUS
KOHCTPYKTHUBHOTO JIHAJIOTa; TPYIIIOBOU
paboTh! WK paboThl B apax, KOTOPbIE
yuar jeTeil KOMaHAHOM padoTe U
B3aUMOJICUCTBUIO C JPYTUMU
YUEHHKaMH;

- BKJIIOYEHHE B YPOK UTPOBBIX
poLeyp, KOTOpPbIE IOMOTat0T
HOJ/Iep)KaTh MOTHBALIMIO ydalluxcs K
HOJIy4EeHHUIO 3HaHUH, HAJIaXKUBAHUIO
MO3UTHUBHBIX MEKITMIYHOCTHBIX
OTHOIIEHUH B KJIacce;

- OpraHu3aIs HACTABHUYECTBA
MOTHUBUPOBAHHBIX U 3PYIUPOBAHHBIX
00ydJaronuxcst Hajl HEYCIIEBAIOITUMHU
OJTHOKJIACCHUKAMH, TAIOIIeTo
00y4JaromMCs COLIUATBLHO 3HAYUMBIA
ONBIT COTPYAHUYECTBA U B3aUMHOU
ITOMOIIIH;

https://resh.edu.ru/subject/29/8/

Hroro no pazneny:

15

PesepBHOE Bpemst

OO11ee KOIUYECTBO YaCOB MO MIPOrpamMme

68
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9 KJIACC

KoimuecTBo
aKaJeMHYeCKHX
Ne HaumeHoBaHue pa3iesioB M TeM 4acoB, OTBOAMMBIX | JleITeJIbHOCTb YUHUTEJISI ¢ y4eTOM JJIeKTPOHHBbIE y4eOHO
n/n NporpamMmaI Ha OCBOCHHEC IporpamMMbl BOCIIMTAHUS MeTOAuYEeCKHE MaTepHuaJibl
KaKA0ro pasjea,
TeMBbI
Pa3nes 1. BemecTBo U XuMH4YecKkHe peakiun
1.1. [loBTOpeHue W yriayOJicHHE 3HAHUMA 5 - YCTaHOBJICHHE JIOBEPHTEIBHBIX https://resh.edu.ru/subject/29/9/
OCHOBHBIX pa3/esioB Kypca 8 kjacca OTHOLICHUH MEXy YUUTEIEM U
1.2. OcHOBHBIE 3aKOHOMEPHOCTH 4 YYCHHUKaMH, CIIOCOOCTBYIOIINX
XHMHYECKHX PEaKIHit MTO3UTUBHOMY BOCIIPHSITHIO

yuyanmucs TpedoBaHul U IPOChO
YVUUTEIS], IPUBJICUCHUIO UX BHUMAHHUS
K 00CyX/1aeMoii Ha ypoke
UH(pOpMAIINHU, aAKTUBU3ALIUU HX
IM03HABATEIILHOM JESITCIIFHOCTH, -
NPUBJICUCHIEC BHUMAHHS IKOJIbHUKOB
8 K [IEGHHOCTHOMY aCIEeKTy U3y4aeMbIX
Ha ypOKax sIBJICHUH, HHUITUUPOBAHUE
00CyXIeHUs!, BBICKa3bIBAHHS
YUaITUMHUCS CBOCTO MHEHUS;

1.3. DNEeKTPOIUTHYECKAS JUCCOLALMS.
XHUMHUUYECKUE PEAKLIUN B PACTBOPAX

Uroro no pazneny 17
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Pa3gen 2. HemeTaaabl M UX COCAUHEHU ST

2.1. OOmiasi XapakTepUCTUKA XUMHYECKUX 4 - IPUBJICYCHNE BHUMAHHUSI https://resh.edu.ru/subject/29/9/
aneMeHToB VIIA-rpynmsl. ["aorensr LIKOJIbHUKOB K IIEHHOCTHOMY aCIIEKTY
2.2. OOmast xapakTepuCTHKa XMMHUYECKHX M3Yy4aeMbIX Ha ypOKax sIBJICHUH,
snemeHToB VIA-rpynmnel. Cepa u eé 5 OIIBITOB, KOTOPBIE MOTY BCTPEYATHCS
COEIMHEHUS
2.3. OOmast xapakTepuCTHKa XMMHUYECKHX B [IOBCEIHEBHOM KU3HH;
anemeHToB VA-rpymmbl. A3or, Gochop 7
- UCTOJIb30BAHNE BOCIUTATEIBHBIX
U UX COCIMHEHMS .
BO3MOYKHOCTEH coliepaHusl yueOHOro
2.4. OO0mass XxapakTepuUCTHKa XUMHYECKHX
VA v npeaMeTa uepes noaoop
3HeMeHTVOB TPYIIEBL. — YTICPOL M COOTBETCTBYIOLMX TEKCTOB JJIsI
KPEeMHHUH U UX COETMHEHUS g 4TeHUsI, 32724 VIS PEIIeHHS,
POOJIEMHBIX CUTYallU AJIst
00CyX/IeHUs B KJIacce;
Utoro no pazneny 24
Pa3nes 3. MeTanibl 1 UX cOeINHEHUSI
3.1. OO01111e cBOICTBA METAIIJIOB 4 https://resh.edu.ru/subject/29/9/
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3.2.

Bakueiiime MeTaibl 1 X COeIUHEHUS

16

- MPYBJICUCHUE BHUMAHUS
IIKOJIbHUKOB K HEHHOCTHOMY aCIEKTY
M3y4yaeMbIX Ha YPOKax SBJICHUH,
OIIBITOB, KOTOPBIE MOT'Y BCTPEUYATHCS B
IMOBCEAHEBHOM XKU3HU;

- HCII0JIb30BaHUE
BOCITUTATEIbHBIX BO3MOKHOCTEH
coJiep:KaHus yueOHOro mpeaMera
yepes 1MoA00p COOTBETCTBYIOIINUX
TEKCTOB JIJIsl YTCHUS, 3a]1a4 JIJIs1
pelIeHus, TPOOJIEMHBIX CHTYAIHH JIIs
oOcyxeHus B KJacce;

Hroro no

pasacity

20

Paznea 4.

XuMus M OKpy:KamoLas cpeaa

4.1.

BemectBa 1 matepuainsl B ;KU3HU
4eJioBeKa

IIPUBJICYCHUE BHUMAHUS
LIKOJIbHUKOB K [ICHHOCTHOMY aCIEKTy
M3y4aeMbIX Ha YpOKax SBJICHUM,
OIIBITOB, KOTOPBIE MOTY BCTPEYATHCS

https://resh.edu.ru/subject/29/9/
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B ITOBCETHECBHOM KU3HH; -
MPUMEHEHHE HA YPOKE
WHTEPAKTUBHBIX (hOPM pabOTHI
YUYAIIUXCSI: MHTEIUICKTYAIbHBIX UTD,
CTUMYJTHUPYIONINX MTO3HABATEIBHYIO
MOTHBAIUIO IIKOJIEHUKOB;
JICKYCCH, KOTOPBIC JAIOT YYAIIUMCS
BO3MOYKHOCTB IIPHOOPECTH OTIBIT
BE/ICHUSI KOHCTPYKTHUBHOTO JINAJIOTA;
IPYIIIOBO# pabOTHI WU pabOTHI B
napax, KOTOpbIe yJaT IIKOJIbHHKOB
KOMaHAHOU paboTe u
B3aMMOJICHCTBHIO C IPYTHUMH JIETHMU;

HWtoro mo pazaeny: 3
PesepBHOE Bpemst 2
OO011€ee KOJIMYECTBO YacoB 66
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