PaGouas nporpamma no y4eOHomMy npeamery « XuMHA»

Pabouas mporpamma no yueOHOMY mpeamMeTy « Xumus» (mpeamMerHast oomacts « EcrecTBeHHO-HayUHBIE TPEAMETHY ) COCTAaBJICHA
B cooTBeTcTBUU ¢ TpeboBanusmMu O@I'OC OO0 (nmpukaz Munucrepctsa npocsemienust Poccuiickoii ®eneparuu ot 31 mas 2021 rox Ne
287), B cootBercTtBHM ¢ DOIT OO0, yTBep)IeHHON MprKka3zoM MuHuCTepcTBa pocBenienus Poccuiickoit @enepamuu ot 18 mas 2023
Ne 370 (¢ nmomonHeHWSIMHM W HM3MEHEHUSIMH, BHECEHHBIMHU IpHKa30M MuHHCTEpcTBa mpocBelienus Poccuiickoit ®enepanuu ot
09.10.2024, Ne 704).
PaGouass mporpamma mno yueOHOMY mpenMery «Xumus» (mpeameTHas o0nacTh «EcTecTBEHHO-HayuyHBIE NpPEIMEThI») (najee
COOTBETCTBEHHO - MpOrpamMma Mo XUMUH, XUMUsI) BKIIIOYAET:
- coziepxkanue o0yueHus (peacTaBieH KoAu(GUKATOPOM) MPOBEPIEMBIX SJIEMEHTOB COACPXKaHUs, PacTIpeesIEHHBIX MO KJIaccaM;
- IUIaHHpYEMbIE pE3yJbTaThl OCBOEHHUS IMPOrpaMMbl MO XUMHH (MIPEAMETHBIE pPe3yJbTaThl MPEJCTaBICHBl KOIU(PUKATOPOM
npoBepsieMbIx TpeboBanuit k pesynbraram ocBoerust OOIT OOO no xumuu, pacnpene’aeHHbIX 0 KilaccaM;
- TEMAaTUYECKOE IIJITAHUPOBAHUE;
- IOYPOYHOE IJIAHUPOBAHUE;
- mepeveHsb (koaudukarop) npoepsieMbix Ha OI'D TpeGoBaHmii K pe3yJibTaTaM OCBOEHUsI OCHOBHOI 00pa3oBaTe/IbHOi
NMPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHUSA N0 XUMMHU.

Conep:kanue yueOHOro npeamera
CopepxaHuie IpOrpaMMBbI IO PYCCKOMY SI3bIKY COCTABJICHO TaKUM O0pa3oM, YTO JOCTIKEHUE 0O0YJarOIIMMHUCS KaK JIMYHOCTHBIX, TaK U
MeTaInpeIMETHBIX Pe3yJbTaTOB 00eCeYNBAET MPEEMCTBEHHOCTh B U3YUEHUH XUMHUU HA YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMUs.
UYwcno yacoB AJisl M3YUYSHHs] XUMHHU 32 YPOBEHb OCHOBHOTO 00111er0 00pazoBanus — 136 dacoB: B 8 kimacce — 68 wacoB B roj, B 9 kitacce
— 68 yacoB B roj.



Coaep:xanune padoyeil mporpaMmmbl
KonnuyecTBo 4acoB, 0TBOAMMOE HA M3y4YeHHE YUeOHOr0 MpeaMeTa 110 rogaM o0y4eHus

VueOHBIN IJIaH TpexycMaTpuBaeT oO0sf3aTeIbHOE H3ydeHHE reorpadguu Ha 3Tale OCHOBHOTO oOmero oOpasoBanus. Pabouas mporpamma
paccuuTaHa Ha 136 yacoB Ha ctyneHu §8-9 Kiaccos.

Kaacce 8 9 8-9

KoJuu4yecTBO 4acoB 68 68 136

COILEPKAHUE OBYYEHUA (110 I'OAAM OBYYEHMUAA)

8 KJIACC

IIpoBepsiemble 31eMeHTHI coepxanus (8 Kiaace)

Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 IlepBoHayabHbIE XMMUYECKHE TOHATHS

1.1 [Ipenmer xumuu. Ponb XMMHUM B JKM3HHM 4YeJIOBEKa. XUMHUsS B CUCTeMe HaykK. Tenma u BemiecTBa. PU3MYECKHE CBOMCTBA BEILECTB.
ArperaTHO€ COCTOSIHUE BEIIECTB

1.2 [TonsaTue o MeTo1ax Mo3HaHus B XUMUHU. YucThle BemecTBa U cmecu. CriocoObl pa3esieHust cMeceit

1.3 ATOMBI M MOJICKYJIbl. XHMHUYECKHE 3JeMEHTbl. CHMBOJIBI XMUMHUYECKMX 3JeMeHTOB. [IpocTeie M clokHbIE BemecTBa. ATOMHO-
MOJIEKYJIIPHOE YUEHHUE

1.4 Xumuyeckas ¢popmysna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BellecTB. OTHOCUTENIbHAS aTOMHAs
Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs Macca. MaccoBas J10J1s1 XMMHUYECKOIO 3JIEMEHTA B COEIMHEHUH

1.5 KonunuectBo BemectBa. Mosb. MonsipHast macca. B3aumMocBsi3b KOJIMUECTBA, MACChl U YKCIIa CTPYKTYPHBIX €IUHULL BellecTBa. Pacuersl
o GpopMynaM XUMHUYECKIX COCTUHEHUI

1.6 du3nueckue M XMMHYECKHE SIBJICHUS. XHMMHUYECKas peakiusi M €€ NPU3HAKU. 3aKOH COXPAHEHHsS MAacChl BEIECTB. XHMMHUYECKHE
ypaBHeHus. Knaccudukaius XuMU4ecKuX peakiuii (CoeIMHEeHUs, Pa3IOKEHUs, 3aMeIIeHHsI, 0OMEeHa)

1.7 XUMHUYECKUH HKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAOH, C MpaBuiIaMu pabOThl B 1abOpaTOpuUu W MpHEMaMu OOpaIieHHs C
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nabopaTopHBIM 00OpPYIOBAHUEM, HM3YYCHHE W ONMHCAaHHE (PU3NYECKUX CBOWCTB OOpPA3I[OB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢u3nyeckux (IIaBIeHHE BOCKA, TasHUE JIbJa, PACTHPAHHE caxapa B CTYNKE, KAIICHHE W KOHACHCAIMS BOJblI) M XUMHUYECKUX (TOpeHue
CBEYM, IPOKAIMBAHUE METHOW IPOBOJIOKH, B3aUMOJICHCTBHME MeJla C KHUCJIOTOM) SBJICHUMN, HAONIOJAEHHWE U ONUCAaHUE IPU3HAKOB
MPOTEKAHMs XUMUYECKHX PEaKIuil (pa3iokeHue caxapa, B3auMOJACHCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKEHHE THAPOKCHIA
menu (II) mpu HarpeBanuu, B3aumMoAeiicTBUE *ese3a ¢ pactBopom coiu meau (1), uzydenue cnocoOoB pazaenenust cMecer (¢ TOMOIIBIO
MarHura, (QUIbTPOBAHWE, BBIIAPUBAHUE, NUCTHIULALUS, XpoMaTorpadus), MpOBEACHUE OYHCTKA IOBAPEHHOW COJH, HAOIIOACHUE U
OMHCAaHWE PEe3yJAbTATOB TPOBEJCHUS ONBITA, WILIIOCTPUPYIOMETO 3aKOH COXPAaHEHHs MAacChl, CO3/aHHUE MOJIENIeH MOJIEKYI
(mmapocTep KHEBBIX)

2 Bakueiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

2.1 Bo3snyx - cmech razos. CoctaB Bozayxa. Kucinopon - anemeHT u npocroe BeuiectBo. HaxoxaeHue kucinopoja B npupojie, Gpusnueckue u
XUMHUYEcKHe cBoMcTBa (peakuuu ropenus). Okcuasl. [IpuMenenue kucnopona. CrocoObl HOJy4YeHHs KUCIOpoAa B JabopaTopuu U
npoMblieHHoCcTH. KpyroBopoT kucinoposa B npupoje. O30H - alIoTporHas Moau(UKalns KUCI0poia

2.2 TennoBoil A3ppeKT XMMHUUECKON peakuu, TEPMOXUMHUECKHUE YPaBHEHHUSI, 9K30- U SHJO0TEPMHUUECKHUE peakliuu. TOIUIMBO: Yroib U METaH.
3arpsi3HeHHe BO3/yXa, YCUJIEHHE MMApHUKOBOTO 3(dekTa, pazpylieHre 030HOBOTO €105

2.3 Bogpopoxa - anemeHT M mpoctoe BemecTBo. HaxoxxaeHue Bomoposaa B MpHUpoJe, (pU3MUECKHMEe M XMMHYECKHE CBONCTBA, NMPUMEHEHHE,
crniocoObl noydeHus. Kucnotel u conn

2.4 Monsipablii 00beM ra3oB. PacueTsl Mo XUMUYECKUM YPaBHEHHUSM

2.5 duznyeckue cBoncTBa BoAbl. Bona kak pactBoputens. PacTBopel. HachlleHHbIE M HEHACHIIIEHHBIE paCTBOPBL. PacTBOPUMOCTH BELLIECTB B
BoJe. MaccoBas 10714 BelecTsa B pacTBope. XMMHUYECKHE CBOMCTBA BOAbL. OCHOBaHusA. POJIb pacTBOPOB B IPUPOJE U B KU3HU YEIIOBEKA.
KpyrosopoT BoasI B IpupoAe. 3arpsi3HEHUE NPUPOAHBIX BoJ. OXpaHa M 0YMCTKA PUPOJHBIX BOJ

2.6 Knaccugukanus Heopranmueckux coenuHeHuid. Oxcuabl. Knaccudukanus okcuios: cosieoOpasyroimye (OCHOBHBIE, KHCIIOTHBIE,
am@oTepHbIe) 1 HecoseoOpa3zyrouire. HomeHnknatypa okcu1oB. @U3nyeckue 1 XMMUYEeCKHe CBOMCTBa OKcUIOB. [lomyueHne okcumioB

2.7 OcHoBanus. Knaccudukanus OCHOBaHHWI: IIETOYM M HepacTBOpUMble ocHOBaHus. HomeHknarypa ocHoBaHui. Dusnueckue u
XMMHMUYECKHE CBOMCTBA OCHOBaHMM. [losryuenne ocHoBaHuM

2.8 Kucnotsl. Knaccugukanus kucinor. HomeHnknarypa kuciaor. @usnueckre U XMMHUECKHE CBOMCTBA KUCIOT. PsJl akTMBHOCTH METaJlJIOB
H.H. bekerosa. IloyryueHue Kucior

2.9 Comu. Homenknarypa coneil. @usnueckue 1 XuMuieckue cBoiictsa cosiel. [lonydenune coneit




2.10

I'eneTnueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ
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XUMUYECKUH IKCIIEPUMEHT: KaYeCTBEHHOE OIpeJIeNIeHUe COAEpKaHMUs KUCIOPOaa B BO3/IyXe, NOJydYeHne, coOupanue, pacro3HaBaHue H
U3Y4YE€HHUE CBOICTB KHUCIOpOJa, HAOIIOACHHWE B3aUMOJECHUCTBMS BELIECTB C KHUCIOPOJIOM U YCJIOBHUS BO3HUKHOBEHHS U IPEKpALICHUS
ropeHus (moskapa), 03HaKOMJICHHE C 00pa3liaMu OKCHJIOB M OIMCAaHHWE WX CBOMCTB, MOJyYeHHE, COOMpaHUe, PACIIO3HABAHNE U M3yYCHUE
CBOMCTB BOJIOpoJia (ropeHue), B3ammojencTBue Bojaopona ¢ okcuaoM meau (II) (Bo3MOXXHO HCIONB30BaHME BHUICOMATEPUATIOB),
HaOmroseHue 0Opa3loB BEHIECTB KOJMYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOCHHOCTEW pAcCTBOPEHMSI BEUIECTB C Pa3IMYHON
PacTBOPUMOCTbHIO, NMPUTOTOBJIEHUE PACTBOPOB C ONPEJEIIEHHON MaccoBOM /10Jiell pacTBOPEHHOI'O BELIECTBA, B3aUMOJIEHCTBUE BOJBI C
MeTaulaMu (HaTpueM M KalblieM) (BO3MOJKHO HKCIOJIb30BaHUE BUICOMATEPUATIOB), OMpPEAENIEHHE PACTBOPOB KHUCIOT M IIEJIouYeh ¢
MTOMOIIBI0 MHIMKATOPOB, HMCCIEI0BaHUE OOPa3Il0B HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIIOAECHHE W3MEHEHUS OKPacKu
MHJMKAaTOPOB B pacTBOpax KHUCIOT W IIeio4el, u3ydeHnue B3aumojeiictsus okcuna Meau (I1I) ¢ pactBopom cepHOM KHUCIOTHI, KHCIOT C
MeTaJlJlaMH, Peakluil HeTpanu3anu, noJydeHue HepacTBOPUMBIX OCHOBAHUH, BBITECHEHUE OJTHOTO MeTaljla IPYTUM U3 pacTBOPA COJIH,
peIIeHNE YKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe "BaxHelIme KJIacchl HEOPraHMYECKUX COSAMHEHUN"

Iepuoauyecknii 3axon u [lepuoguyeckasi cucrema xumudeckux 3jemenToB JI.U. MenneneeBa. CTpoenne aTtoMoB. XuMU4ecKas
cBsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUN

3.1

[lepBbie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX 7IeMeHTOB. [oHsTHE 0 TpyIIax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEIOYHO3EMENbHbIE
METaJlJIbl, TAJIOTE€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI, KOTOPbIE 00pazyloT aM(pOTEepHbIE OKCUABI U THIAPOKCHIbI

3.2

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumudeckux 3nemeHToB .M. MenneneeBa. KopoTkoneproaHas U JJIMHHOTIEPUOAHAS
dbopmer Tleprognyeckoit cucrembl xumudeckux aemeHToB JI.M. Menneneesa. [lepuoasr u rpynmbl. U3UYECKUid CMBICT MOPSIAKOBOTO
HOMEpa, HOMEPOB MePHO/ia U IPYIIIbI AJIEMEHTa

3.3

Ctpoenune atomoB. CoctaB aToMHBIX sifiep. M3oTombl. DnekTponsl. CTpoeHHE IEKTPOHHBIX 00070YeK aTOMOB MEPBBIX 20 XUMHUYECKHUX
aneMeHtoB Ilepuomuueckoit cucrembl J[.M. MenneneeBa. XapakTEepUCTHKAa XHUMHUYECKOTO OJJIEMEHTA IO €ro IMOJOXKEHUIO B
IIepuoanueckoii cucreme /.M. Menieneera

3.4

3aKOHOMEPHOCTH M3MEHEHUsl pajnyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, METANIMYECKUX M HEMETAIUIMYECKUX CBOMCTB IO IpyliaM U
nepuoaam. 3Hauenue [lepuoanueckoro 3akoHa u Ilepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB JJI PAa3BUTHUSL HAYKU U MPAKTHUKU.
JI.. MenneineeB - y4eHbIN U IPaXKJaHUH

3.5

Xumunueckas cBs3b. KoBaieHTHaAs (HOHfipHaH n HeHOJ'IHpHaH) CBA3b. 3J'IeKTp00TpI/ILIaTeJ'IBHOCTB XHUMHUYECKUX JIEMEHTOB. MloHHAs CBA3b

3.6

Crenenp oxucicHus. OKHCIMTEIBHO-BOCCTAHOBUTEIBHEIC pCaKkuuu. Hpoueccm OKHUCIICHHS H BoccTaHOBACHHSA. OKHUCIMTEIN U
BOCCTAaHOBHUTCIIN




3.7

XUMUYECKUH SKCIIEPUMEHT: U3ydeHHe 00pa3IoB BEIIECTB METAUIOB U HEMETAJJIOB, B3aUMOJICHCTBHE THPOKCH A IMHKA C PACTBOPAMU
KHCJIOT U IJ_ICJIO‘ICI\/JI, MMPOBCACHUC ONBITOB, WJUTIOCTPUPYIOIIUX NPUMCEPBI OKUCIIUTCIIBHO -BOCCTAHOBUTCIIbHBIX peaKL{I/Iﬁ (FOpeHI/IC, pcakuuun
pa3IoKeHus, COeAMHEHNS)

IIpoBepsiemble 3j1eMeHTHI coiep:xkanus (9 kiaacc)

Kon IIpoBepsieMblii 3JIeMEHT CO/lep:KAHUSA
1 BemectBo u xumuyeckasi peakuusi. [loBropenne

11 [lepuoguueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux sneMmeHToB J[.M. MenneneeBa. CrpoeHue aTOMOB. 3aKOHOMEPHOCTH B
N3MEHEHWH CBOMCTB XUMHYECKUX 3IIEMCHTOB MEPBBIX TPEX NCPUOJ0B, KaJIUA, KaJIbIHUA 1 UX COGI[I/IHGHI/II\/'I B COOTBETCTBHUHU C ITIOJIOXKXCHUEM
aneMeHToB B [lepuoanueckoil cucteme u CTpOEHHEM UX aTOMOB

1.2 Crpoenue BemecTBa: BUABI XUMHUYECKOM CBS3U. THIBI KPUCTAUIMYECKHX PEIIETOK, 3aBUCHMOCTb CBOWCTB BELIECTBA OT THIA
KPUCTAJUTMYECKOUN PEmIeTKH U BUAa XUMHUUECKoU cBsi3u. Kiaccudukarus u HOMEHKIaTypa HEOPTaHMYECKHX BEIIECTB (MEXIyHAPOHAS U
TpI/IBI/IaJ'II)HaSI). XUMHYeCKHe CBOMCTBA BCIICCTB, OTHOCAIINUXCA K PA3JIMYHBIM KJIaCCaM HECOPraHUYCCKHUX COG}II/IHGHI/Iﬁ, T'€HETHNYECKas CBA3b
HEOpPraHNYECKUX BEIIECTB

1.3 Knaccugpukanus XMMHUYECKHX peakUUil MO pa3iIW4HbIM NpU3HAaKaM (M0 YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEAKLUU BEIIECTB, IO
TEII0BOMY 3((EeKTy, 10 U3MEHEHHIO CTENIEHEN OKUCIEHNU XUMUYECKUX JIEMEHTOB, [0 00PaTUMOCTH, 110 YYaCTHIO KaTajau3aropa). JK30-
U HJOTEPMUYECKHE PEAKLIUHU, TEPMOXUMHUYECKUE ypaBHEHMs. [IoHATHE O CKOPOCTH XUMUYECKOHN peakLuu

1.4 [Tonsitue 00 0OpaTUMBIX M HEOOPATHUMBIX XMMHMYECKMX peakuusax. [IOHATHE O rOMOreHHbIX U IeTepOreHHbIX peakuusax. [lonsaTue o
XUMUYECKOM paBHOBecUU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XUMUYECKOHN peakIUK U MOJI0KEHUE XUMUUYECKOIO PABHOBECHS

1.5 OKUCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIMM, IEKTPOHHBIH OaJlaHC OKHCIUTEIbHO-BOCCTAHOBUTENBHONW peakiuu. CocTaBiieHHE
ypaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUI C UCIOJIB30BAaHUEM METO/1a SJIEKTPOHHOro OanaHca

1.6 Teopus 3MEKTPOJIUTUYECKON IUCCOLMALMUA. DJIEKTPOJIMTEI U HEAIEKTPOJIUThl. KaTnoHsl, aHnoHbl. MeXaHnu3M AMCCOLMAIMM BEIIECTB C
pasNUYHBIMU BUJAAMHU XUMUYecKOH cBs3u. Crenenp aucconuauud. CuiibHble W ci1a0ble 3JIEKTPONUTHL. Peaknuu HOHHOro oOMeHa.
VYcnoBus NpoTeKaHus peakiii HOHHOTO 0OMEHA, MOJIHbIE U COKPAIlCHHbIC MOHHBIE YpaBHEHUS peakuuil. CBOWCTBa KMCIOT, OCHOBAHUH U
COJIeH B CBETE MPEACTaBICHUN 00 3JeKTPOJIUTHYECKON qucconnalyu. KauecTBeHHbIe peakiiuy Ha HOHBI. [loHsATHE O THApOIIU3E conel

1.7 XVUMUYECKUN DKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHWMYECKUX BEUIECTB - METAJUIOB U

HEMCTAJJIOB (Fpa(bI/ITa u aJ'IMa3a), CJIOKHBIX BCIICCTB (Xnopm[a HanI/ISI); HCCJIICA0BAaHNUC 3aBUCUMOCTU CKOPOCTHU XHMHYECKOH pcaKkuuun 0T
BO3ACHUCTBUSI Ppa3JInIHBIX (I)aI(TOpOB; HCCJIICAOBAHUC JJICKTPOIIPOBOAHOCTU PACTBOPOB BCIICCTB, MpoHcCCa JUCCONHUAMN KUCIIOT, meno4ei
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u coJieil (BO3MOYKHO MCIIOJIb30BaHUE BHJIEOMATEPHANIOB); MPOBEACHUE OIBITOB, WUIOCTPUPYIOLUIMX IMPU3HAKU IPOTEKAHMs peakuuid
HMOHHOTO oOMeHa (00pa3oBaHUE OCaJKa, BBIIEICHHUE ra3a, 00pa3oBaHHE BOJbI); ONBITOB, WILIIOCTPUPYIOUIUX MPUMEPBl OKUCIUTEIBHO -
BOCCTaHOBUTEJbHBIX peakuuil (TOpeHHEe, peaKlLMU Pa3jiokKEHHs, COCIAMHEHHs); paclloO3HABAaHUE HEOPraHWYECKUX BEIIECTB C ITOMOIIBIO
KAaueCTBEHHBIX pEeakLUii Ha MOHBI; pEIIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4

HeMeTanasl M MX coeTHHEHUS

2.1

OOmas xapakTepucTuka rajnoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeleHu okucieHus. CTpoeHue U (pusnueckue
CBOMCTBa MPOCTHIX BEUIECTB - TaJIOT€HOB. XMMHUECKHUE CBOMCTBA Ha MpHUMeEpe XJjopa (B3auMOJEHUCTBHE C METaUIaMH, HEMETaJlIIaMH,
mienouamu ). XsopoBoaopo . ColisiHast KUCIIOTa, XUMHUYECKUE CBOWCTBA, TOJyYeHUe, MpUMEHEeHHe. [[eiicTBre XIopa U XJI0poBOAOPO/Ia HA
OpraHu3M 4ejoBeKa. BaxkHelne XJIOpUAbl M UX HAXO0KJICHHUE B IIPUPOJIE

2.2

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcCOOEHHOCTH CTpOEHHsS aTOMOB, XapaKTepHble CTeNneHUu okucieHus. CTpoeHue u
¢u3nyecKkue CBOKWCTBA MPOCTHIX BELIECTB - KUCIOPOAA U Cepbl. AJIJIOTPOIHbIE MOIU(UKALNN KUCIOPOAa U cepbl. XMMUYECKHUE CBOMCTBA
cepbl. CepoBoiopo, CTpoeHHE, GU3NYECKUE U XUMHUECKHUe cBoicTBa. OKCHU/IBI Cepbl KaK MPEJICTaBUTENN KUCIOTHBIX OKcuoB. CepHas
KHUCTI0Ta, (PU3MYECKHe U XMMHUYECKHEe CBOMCTBA (00IIMe Kak MpeAcTaBUTeNs Kilacca KUCIOT U crenuduueckne). XUMHUUECKUE peaKkiuy,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO crocoba moiydeHus cepHoil Kuciaotbl. [Ipumenenue. Conu cepHOM KHCIOTHI, KadyeCTBEHHAs
peakuus Ha cynbpaT-uoH. HaxoxjaeHue ceppl M €€ COSAUHEHUW B TpUpoJe. XUMHUYECKOE 3arpsi3HCHUE OKpPYKAIoIIeH Cpebl
COEJIMHEHUSIMU cepbl (KUCIOTHBIE IOKIM, 3arpsA3HEHHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro NPeA0TBPAIleHUs

2.3

OO6mrast xapakTepucTuka 53JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEepHBIE CTETNCHH OKHUCICHHS. A30T,
pacrnpocTpaHeHue B mIpupojie, (uznueckue U XuMudeckue cBoiicTBa. KpyroBopor azora B mpupojnie. AMMHaK, ero (u3ndecKue u
XMMHYECKHUE CBOWCTBA, MoJiyueHWE U mpuMmeHenue. Comu aMMOHMS, HMX (U3MUECKHEe U XUMUYECKHE CBOMCTBa, MpPUMEHEHHE.
KauecTBeHHast peakuus Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJyueHue, (U3nYecKue M XUMUYECKHe CBOMCTBa (00IIue Kak
MIpeJICTaBUTEINs KJlacca KUCIOT U cnernududeckue). McnonapzoBaHre HUTPATOB U COJIE aMMOHHUS B KaU€CTBE MUHEPAIbHBIX YIOOPEHUIA.
XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOUICH cpeibl COETMHEHUSMH a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHNE BO3/TyXa, TOUBbI U BOJIOEMOB)

2.4

®ocdop, amnorponnsie Moaudukanuu (ocdopa, usndeckre n xumudeckue cporictBa. Oxcun docdopa (V) u docdopnas kucnora,
(bu3nvecKkrue 1 XMMHYECKHE CBOMCTBA, noyueHue. Mcrnonb3oBanue GpocdaroB B KaueCTBE MUHEPATBHBIX YI0OpCHHIA

2.5

OOmast xapakTepucTuka sineMeHTOB IVA-rpynnbl. OcOOEHHOCTH CTPOCHMsS aTOMOB, XapaKTEPHbIE CTENEHW OKHUCIECHHUA. YTIIIEpOos,
AJUIOTPONHbBIE MOAU(UKALINY, PACIIPOCTPAaHEHUE B MPHpPoJie, GU3NUYECKUe U XUMUYecKue cBoiicTBa. Ancopouus. KpyrosopoT yrieposa B
npupojge. OKcuapl yriepoaa, ux (GpU3MUEcKue W XUMHUYECKHE CBOICTBA, JIEHCTBHE HA JKHMBbIE OPraHU3MBI, MOJy4YEeHHE M MPUMEHEHHE.
Okosornyeckue NpooaeMbl, CBA3aHHbIe ¢ OKcuaoM yriepoja (IV); runoresa rnoGaibHOr0 MOTEIUIEHHS KIIMMAaTa; TapHUKOBBIN 3(deKT.
VYronbHas KUCIIOTA U €€ COJIH, UX (Pu3ndeckre U XUMUYEeCKHUe CBOMCTBA, MOJTydeHue U puMeHeHue. KauecTBeHHas peakuus Ha KapOoHaT-
noHsl. Vicnosap3oBaHue kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH U CEJIbCKOM XO3SHCTBE




2.6

IlepBoHauanbHble MOHATUS 00 OPraHMYECKHUX BEIIECTBAX KAaK O COECAUHEHMSX yriaepoaa (MeTaH, 3TaH, STHIEH, alleTWJIEH, 3TaHoJ,
TIIMIEPUH, YKCyCHas KucioTa). X cocraB u xumuueckoe ctpoenue. [loHaTne 0 OHONIOTMYECKH BaXKHBIX BEILECTBAX: JKUpPaxX, Oeikax,
YIJIEBOJIAX - M X POJIM B )KM3HU YeJIOBEKa. MarepranbHOE €IMHCTBO OPTAaHUYECKUX U HEOPraHNYECKUX COCTMHEHUI

2.7

Kpemuuii, ero ¢usmueckue M XMMHUYECKHE CBOMCTBA, NoJydyeHHe U npuMmeHeHue. CoenuvHeHUs KpeMHHs B mnpupoze. OOmue
npencrasieHus 06 okcuae kpemaus (IV) u kpemaneBoit kucnore. CHIIMKATBI, UX UCHOJIB30BAHUE B OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH.
Baxneiimne cTtpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO, LIEMEHT, O0eTOH, »*kene300eToH. [IpobmeMbl 0e30MacHOro MCHOJIb30BaHUS
CTPOMTENBHBIX MAaTEPHAJIOB B TIOBCEAHEBHOM KU3HH

2.8

XUMHUYECKUH HIKCIIEPUMEHT: M3ydeHHE O0O0pa3llOB HEOPTraHWYECKHX BEIIECTB, CBOWCTB COJISTHONW KHCIIOTHI; NPOBEICHUE KAaYeCTBEHHBIX
peaknuii Ha XJIOPUI-WOHBI M HAOJIOJEHHE TMPU3HAKOB UX IMPOTEKAHUS; OIBITHI, OTpakarome (U3NYECKUe U XUMUYECKHE CBOMCTBA
TaJOT€HOB M MX COEAMHEHUN (BO3MOXHO MCIOJb30BAHUE BHUICOMATEPUAJIOB); O3HAKOMJIEHHE C O0Opa3laMu XJIOPHUIOB (TajJOreHUIOB);
O03HAaKOMJIEHHE C O0Opas3laMu cephl U €€ COCIWHECHHSIMHU (BO3MOXKHO HCIIOJIB30BAaHUE BHUICOMATEpPUAIOB); HAONIOACHHE IMpoIecca
oOyriuBaHUs caxapa IMoJ ACWCTBUEM KOHLEHTPHUPOBAHHON CEpHOM KHCIIOTHI; W3Y4Y€HHE XMMHUYECKHX CBOMCTB pa30aBlieHHOW CepHOMU
KHCJIOTHI, TIPOBE/ICHIE KAaYeCTBEHHOW PEaKIMK Ha Cyab(paT-HOH U HaOII0JeHHe MTPU3HAKa e MPOTEKaHuUs; 03HAKOMIICHUE C (PH3HUECKIMHU
cBoiicTBaMM a3oTa, gochopa U MX COeTMHEHUH (BO3MOXKHO HCIOJIb30BaHHE BUAEOMATEpHUaOB), oOpa3laMu a30THBIX U (HOChOpPHBIX
yInoOpeHuii; ToJy4eHne, coOMpaHue, paclo3HaBaHWE M HM3YYEHHE CBOWCTB aMMHaKa; NMPOBEICHHE Ka4YeCTBEHHBIX PEAKIMid Ha HOH
aMmMOHMSI U (pocdaT-MOH U U3ydyEeHUE NMPU3HAKOB MX MPOTEKAHUS, B3aWMOJEUCTBHE KOHIEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEAbIO
(BO3MOXHO HCITOJIb30BAaHUE BHUICOMATEPHUATIOB); HM3yU4E€HHE MOJCNIed KPUCTAUIMUECKUX PEeIIeTOK anmasa, rpadura, ¢yuiepeHa;
03HAaKOMJIEHHE C MPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM U YCTPOIMCTBOM IPOTHBOrasa; MOJyueHUE,
coOupaHue, pacrio3HaBaHHE U U3y4eHHE CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEACHUE KaueCTBEHHBIX peakIil Ha KapOOHAT- U CUIIMKAT-UOHBI
U M3y4YeHHE MPU3HAKOB UX MPOTEKAaHUS; O3HAKOMJICHHE C MPOAYKIMEH CHIMKATHON MPOMBIIUICHHOCTH; PELICHHE SKCIIePUMEHTAIbHBIX
3a7a4 o teMme "BakHelne HeMeTaIbl U UX COeIUHEHNUA"

MeTaaabl 1 HX COCAMHECHUA

3.1

OO0mas XxapakTepuCTUKa XUMHUYECKUX AJIEMEHTOB - METANIOB Ha OCHOBAaHUM MX MosiokeHust B [leproamdeckoit crucreMe XHMHUYECKUX
anemenToB [I.MI. MenneneeBa u crpoenusi aromoB. CTpoeHune MeTayuioB. MeTaminueckas CBsI3b M MeTaIMdeckas KpHCTaUIMYecKas
penieTka. DIEeKTPOXUMHUYECKUN Psil HAlIPSHKEHUH METaIIOB

3.2

duszndyeckrue U XMMHYECKHE CBOMCTBA METAJIJIOB. O6H_[I/Ie CIIOCOOBI IMOJIy4CHHA MCTAJIOB. IlonsiTue o KOppO3nn METAJIJIOB, OCHOBHBLIC
CITOCOOBI 3alUTHI UX OT KOPPO3UH. CnaBbl (CTaJ'IL, YYyI'yH, I[IOpﬁ.JHOMPIHPIIZ, 6p0H3a) " UX NIPpUMCHCHHUC B 6BITy " IPOMBIIJIICHHOCTU

3.3

H_[e.]'IOLIHLIC MCTAJJIbI: TIOJIOXKCHHE B Hepuonnqecxoﬁ CUCTCMEC XHUMHUYCCKHX OJJICMCHTOB ﬂI/I MCHI[GJ'IGGBB.; CTPOCHHUC HX aTOMOB;
HaxO0XKJACHUC B MPUPO/JC. du3znyeckue 1 XUMUYECKHUE CBOMCTBA (Ha MMpUMCPEC HATPUA U KaJ'II/IH). OKCI/II[H U TUAPOKCUABI HATPUA U KaJIUA.
HpI/IMeHCHI/Ie IIEJI0OYHBIX METAIIOB M UX COCOUHEHUI




3.4

[[{estouHO3EMENBHBIE METAJUIBI MArHUM U KaJIbLMU: MOJI0KEHHE B [lepuoanyeckoil cucteMe xumuueckux snemeHToB .M. MenneneeBa;
CTPOEHHE MX aTOMOB; HaXOXJeHHE B mpupoae. OPU3MUYECKUE U XMMHUYECKHE CBOWCTBA MAarHus M KajblLusA. BaxHeWline cCOeIUHEHHUS
KanpLus (OKCHUJI, TUAPOKCU, coyin). JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTPaHEHUs

3.5

AmomuHuil: nonoxenue B llepumoamueckoid cucreme Xxumuueckux siaeMeHToB [[.M. MeHneneeBa; CTpoe€HHE aTOMa; HAXOXKIAEHUE B
npupoje. Pusndeckre U XMMUUYECKUE CBOMCTBA alltoMUHUA. AM(OTEpHBIE CBOICTBA OKCHIA U THAPOKCH/IA AITFOMUHUS

3.6

Keneszo: nonoxenne B [lepuoanueckont cucreme xumuieckux aemeHToB (.M. MenneneeBa; CTpoeHUE aToMa; HaXx0KJACHUE B IPUPOJIE.
dusnyeckue M XMMHUYECKHE CBOMCTBa jkene3a. Oxcuabl, ruapokcunasl u comm skeneza (II) m xenmesa (III), ux cocras, cBoiicTBa u
MOJIy4YeHUe

3.7

XUMHUYECKUH SKCTIEPUMEHT: 03HAKOMIIEHHE C 00pa3llaMy METAJJIOB U CIUIaBOB, MX (M3MYECKUMHU CBOMCTBAMU; M3y4€HUE PE3YJIbTATOB
KOPPO3UH METAJUIOB (BO3MOYKHO MCIOJIb30BaHUE BUICOMATEPHAIOB), 0COOCHHOCTEN B3aMMOJCHCTBHUS OKCH/Ia KaJIbIIUs M HATPHS C BOJIOM
(BO3MOXHO HCIIOJIB30BAaHUE BHUACOMATEPUAJIOB);, HCCIEAOBAaHUE CBOMCTB KECTKOW BOJBI, IMpoOIlecca TOPEHHs JKele3a B KHCIOPOJIe
(BO3MOXHO MCTIOJF30BaHUE BUCOMATEPUAIIOB); IPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEaKINii Ha MOHBI (MarHus, Kaabllvs, aTIOMUHHS,
uuHka, xenesa (1) u xeneza (II1), meau (II); HaGarogeHne M onmucaHWe MPOIECCOB OKpAIMBAHUS IJIAMEHUM MOHAMH HATpUd, Kalusd U
KaJIbIHs (BO3MOKHO HCIIOJIb30BAHWE BUCOMATEPUATIOB); MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHUJIA ATIOMUHUS U THAPOKCHJIA
[IMHKA; PEIICHUE YKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe "BakHelIne MeTauibl U UX COeqUHEHHS "

XUMUS U OKpYXarolias cpeaa

4.1

HoBeie Marepuanbl ¥ TexHojoruud. BeiiectBa M Marepuanbl B MOBCEIHEBHOM KW3HU 4eJOBEKa. XUMHS W 370poBbe. bezomacHoe
HCIIOJIb30BAHUE BEIIECTB M XUMUUYECKUX PeakIuii B ObITy. [lepBast moMoIp Mpyu XUMUYECKUX 0XKOTAX M OTPABICHHUAX

4.2

OCHOBBI 3KOJIOTUYECKON TPaMOTHOCTH. XUMHUYECKOE 3arpsisHeHue okpyxatomeid cpeabl [IJIK. Posib XuMuu B pelieHU 3KOJIOTHUYECKUX
npoOnem. [IpupoaHble UCTOUHUKH YTIIEBOAOPOJOB (yroJib, MPUPOAHBIN ra3, He(Th), MPOAYKTHl UX MEepepadOTKU, UX POJb B OBITY U
MIPOMBIIITICHHOCTH

4.3

XUMHYECKUM SKCIICPUMCHT. U3YYCHHC o6pa3u0B MaTCpUuaJIOB (CTeKJ'IO, CILIIaBbI MCTAJIJIOB, ITIOJIUMCPHLIC MaTepI/IaJ'IbI)




2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NPEMETA «XUMMUS»

JIMYHOCTHBIE PE3YJIBTATHI

JIMuyHOCTHBIE PE3yNbTAaThl OCBOSHHS IPOTPAaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMS MO XUMHHH JOJDKHBI OTPaXaTb TOTOBHOCTH OOYYaIOIIHXCSI
PYKOBOJICTBOBATbCSI CUCTEMOM MO3UTHBHBIX LIEHHOCTHBIX OPHUEHTAMH W DPACIIMPEHHUS OMbITa JESATEIbHOCTH Ha €€ OCHOBE M B IIpOLECCE
peayin3ali OCHOBHBIX HaIlPaBJIEHUN BOCIIUTATEIbHON AE€ATEIBHOCTH, B TOM YHUCJIE B YACTH:

I'paxIaHCcKOro BOCHUTAHUS: OCO3HAHHE POCCUMCKOW I'pa)KAAaHCKOW HMICHTHMYHOCTU (mAaTpuoTH3Ma, yBaxeHHs K OTedyecTBy, K MPOLLIOMY U
HACTOSIIIEMY MHOTOHAllMOHAJILHOTO Haponaa Poccuu, uyyBcTBa OTBETCTBEHHOCTH M JoJjira mepea PoauHOI); TOTOBHOCTh K  BBIIOJHEHHIO
00s13aHHOCTEH TpaklaHuHA U peaTu3allii €ro Mpas, yBaXXEHUE MpaB, CBOOO U 3aKOHHBIX HHTEPECOB IPYTUX JIIO/IeH; aKTUBHOE Yy4acTUE B KU3HU
CceMbH, 00pa30BaTEIbHON OpraHMU3allMd, MECTHOI'O COOOINECTBA, POJHOrO Kpas, CTpaHbl Ul pealu3aluy Leled yCTOWYMBOIO pa3BUTHUS;
MIPEJICTaBICHUE O COLMAIbHBIX HOPMAaxX M IMpaBUJIaX MEXJIMYHOCTHBIX OTHOILIEHHUH B MOJIMKYJIBTYPHOM M MHOTOKOH()ECCHOHAIBLHOM OOIIECTBE;
FOTOBHOCTh K Pa3HOOOpPA3HON COBMECTHOW MAEATENbHOCTH, CTPEMJIEHME K B3aUMOINOHUMAHHUIO M B3aMMOIIOMOIIM, TOTOBHOCTh K YYacCTHIO
B TYMaHUTapHOU JIEATEIbHOCTH.

IlaTpuoTHYECKOr0 BOCHMTAHMA. OCO3HAHHE POCCUUCKON TpaXAaHCKOW HJIEHTHUYHOCTH B MOJHUKYJIBTYPHOM U MHOTOKOH(ECCHOHAIHLHOM
oOuiecTBe; MPOSBICHUE UHTEpPECca K O3HAHUIO IPUPO/Ibl, HaceleHusl, Xo3siicTBa Poccun, pernoHOB U cBOero kpasi, HapoaoB Poccun; ieHHOC THOE
OTHOIIEHHE K JOCTHXEHHUAM cBoeil PoauHbBl — IMBHIM3alIMOHHOMY BKJIaqy Poccuu; 1IEHHOCTHOE OTHOIIEHHE K HCTOPUYECKOMY U MPUPOTHOMY
HaCJEeIUI0 U 00BEKTaM MPHUPOJAHOTO U KYIbTYPHOTO HAClIEIMs YeIOBEYEeCTBA, TPAAULIUIM Pa3HBIX HApPOJOB, MPOXKHUBAIOIINX B POJHON CTpaHe;
yBakeHHMe K cuMBosaMm Poccun, cBoero kpasi.

JYXOBHO-HPABCTBEHHOI0 BOCHUTAHMS. OPUEHTAIMs] Ha MOpaJbHbIE LICHHOCTH M HOPMBI B CUTyallUX HPABCTBEHHOI'O BHIOOPA; TOTOBHOCTh

OILICHUBATh CBOE MOBEJIECHUE U MOCTYIKH, a TAKKE MOBEICHUE U MOCTYIIKHA APYTUX JIIOACH C MO3ULUU HPABCTBEHHBIX M IIPABOBBIX HOPM € YU4ETOM
OCO3HaHMS MOCIEICTBUM JUIl OKpYKaIOIIeH cpelbl; pa3BUBaTh CIOCOOHOCTH pellaTh MOPAJIbHbBIE TPOOIEMBbl HA OCHOBE JINYHOCTHOTO BHIOOpA C
OINOPOI Ha HPABCTBEHHBIE LIEHHOCTH U NMPHUHSATHIE B POCCUICKOM OOILECTBE MPaBUiIa U HOPMbI IOBEJCHUS C YUETOM OCO3HAHUS NOCIEICTBUM IS
OKPY’KAIOILIEN CPEJIBI.

ICTETHYECKOr0 BOCIMTAHUA: BOCIPUMMYUBOCTD K Pa3HbIM TPAJAULIAAM CBOETO U IPYIMX HAPOJOB, IOHUMAHUE POJIM STHUYECKUX KYIbTYPHBIX
TpaJuLU{; [IEHHOCTHOIO OTHOILIEHUS K IIPUPOJE U KYyIbTYpPEe CBOEH CTPAaHbI, CBOEH MajOW POJMHBI, IIPUPOJE U KyIbTYype OPYTMX PETHMOHOB U
CTpaH MHpa, 00beKTaM BceMUpHOTro KyJabTypHOIO HAacaeIus 4eJI0BE4YECTBa.

Pu3nyecKoro BOCHHUTAHUSA, (DOPMHUPOBAHUSA KYJIbTYDPbl 3A0POBbS M 3MOUMOHAJIBLHOrO 0/1aromoJy4usi: OCO3HaHHE LEHHOCTH >KU3HHU;
OTBETCTBEHHOE OTHOILEHUE K CBOEMY 3[0POBbIO M YCTAaHOBKAa Ha 3JI0POBBbIM 00pa3 >KHU3HU (340pOBOE MHUTaHHE, COONIIOJCHHE I'MTUEHMYECKHX
IIpaBUJI, cOATAaHCHPOBAHHBIN PEXHUM 3aHATHH U OT/AbIXa, peryispHas (u3ndeckas akTUBHOCTh); COOJIIOJICHUE MPaBU O0€30MMaCHOCTH B MPHUPOJIE;
HaBBIKOB 0€30MAaCHOrO MOBEAEHUS B MHTEPHET-CPEie; CIIOCOOHOCTh alallTUPOBATHCS K CTPECCOBBIM CUTYALMSIM U MEHSIOIIMMCS COLIMAIbHBIM,
MH(GOPMALMOHHBIM U IPUPOJAHBIM YCIOBHUSM, B TOM YHUCIIE€ OCMBICIASA COOCTBEHHBIN OIBIT U BBHICTpaMBas JalbHEHIINE Lenn; cOPMUPOBAHHOCTD
HaBblKa pe(ieKcuu, NMPU3HAHHE CBOETr0 MpaBa Ha OMIMOKY M TakKoro K€ MpaBa JPyroro 4ejaoBeKa; FOTOBHOCTh U CIIOCOOHOCTH OCO3HAHHO
BBITNIOJIHATh U MPOMAaraHIupoBaTh MpaBHiia 3J0POBOro, 6€30MacHOr0 M AKOJOTHYECKH 11e1eco00pa3Horo oopasa KU3HU; OEpeKHO OTHOCHUTHCS K
MIPUPOJE U OKPYKAIOLIEN Cpele.

Tpy10oBOro BOCHMUTAHHWSA: YCTAaHOBKAa Ha aKTHUBHOE y4yacTHE B PEIHICHUM MPAaKTHUYECKHX 3ajad (B paMKax CEeMbHM, IIKOJIbI, IOpoja, Kpas)
TEXHOJIOTHYECKON M COLMaJIbHOM HamNpaBIEHHOCTH, CIOCOOHOCTh WHHUIIMHPOBATh, IUIAHHUPOBATH M CAMOCTOSTENFHO BBINIOJHATH TaKOrO poJa
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NEATeNbHOCTh, MHTEPEC K TNPAKTHUYECKOMY H3yUeHHIO Npodeccuii ¥ Tpyda pa3Iu4yHOTO poJa, B TOM YHCIE Ha OCHOBE INpPU MEHEHHS
reorpauecKuX 3HAHUI;, OCO3HAHUE BAXKHOCTH OOYyUYEHHS Ha MPOTSDKEHUHM BCEH JKM3HU JUISl YCIEHIHOM MpOo(ecCHOHAIBHON AEATENbHOCTH U
pa3BUTHE HEOOXOJMMBIX YMEHHUH JUIS 3TOTO; OCO3HAHHBIM BHIOOP M MOCTPOCHHME WHMBHIYAIbHON TPAEKTOPUU OOpa30BaHUS U KM3HEHHBIX
IJIAHOB € YYETOM JIMYHBIX U OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM.

JKOJOrMYeCKOr0 BOCIUTAHUS: OPHEHTAIMs HAa MPUMEHEHHE reorpaduyeckux 3HaHUHU JUIS PEHICHHUs 3a/7a4 B OOJIACTH OKPYXKAIOIIEH Cpellbl,
TUTAHUPOBAHUS TIOCTYNKOB M OI[CHKH MX BO3MOYKHBIX MOCIIEICTBUH ISl OKPY)KAIOIIEH Cpe/Ibl; OCO3HAHHE III00ATBHOTO XapaKTepa SKOJIOTHYECKIX
po0JieM | IyTeH WX pelieHHs; aKTUBHOE HETIPUATHE IEHCTBUN, MPUHOCSIINX BPEl OKPYXKAIOIIEH Cpefie; OCO3HAHUE CBOEH POJIM KaK I'p aJTaHUHA
U TOTpeOuTeNs B YCIOBMSIX B3aUMOCBSI3M MPUPOJHOM, TEXHOJOTMYECKOM M COLMAIBHON Cpel; TOTOBHOCTh K YYacTHIO B IPAKTUYECKOU
JESITEIbHOCTH SKOJIOTMYECKON HANpaBiICHHOCTH. B YCIOBHUSX B3aUMOCBSI3M NMPUPOIHON, TEXHOJOTHYECKOW U COLMAIBbHON Cpen; FOTOBHOCTh K
YYaCTHIO B ITPAKTHUYECKOU JEATEIBHOCTH 3KOJIOTMYECKOW HAMPABICHHOCTH.

IleHHOCTH HAYYHOI0 MO3HAHUSA OPUECHTALMS B JIEATEIBHOCTU HA COBPEMEHHYIO CHCTEMY HAy4YHBIX IPEJICTABJICHUN reorpaguueckux Hayk o0
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsI NMPUPOIBI U OOLIECTBA, O B3aMMOCBA3SIX YEJIOBEKA C MPUPOJHONW M COIMAIBLHOM cpenoil; oBiaJleHue
YUTATEIbCKON KyIbTYpOW Kak CpEeACTBOM IO3HAHMS MHUpa I NPUMEHEHHUS pa3jNYHbIX HMCTOYHUKOB Teorpaduyeckoil mHbopManuu Mpu
pELIeHUH TO3HABATEIbHBIX M IPAKTHUKO-OPHEHTHUPOBAHHBIX 3a/lad; OBJIAJICHME OCHOBHBIMU HAaBbIKAMHU HCCIIEIOBATENbCKON JESTENbHOCTH B
reorpauueckux Haykax, yCTaHOBKA Ha OCMBICJIIEHHE OIbITAa, HAOMIOJEHUM U CTpEeMJIEHHE COBEPILIEHCTBOBATh MYTH JOCTHXKEHUS
MHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO 0J1aromoayqust

METAIIPEIMETHBIE PE3YJIbTATDI
B pesynpraTe M3ydyeHHS XMMHH Ha ypOBHE OCHOBHOTO oOmIero oOpaszoBaHusi y oOydaromierocs OyayT chOpMHUPOBaHBI IO3HABATEIIBHBIC
YHHUBEpCaJibHbIE y4eOHBIC ICHCTBHS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC yaeOHBIC ACHCTBUS, PETYIATUBHBIC YHUBEPCAIBHbBIC YUeOHbIC CHCTBUS,
COBMECTHAS ICSITeIBHOCTD.

MetanpeameTHble pe3yabTaThl OCBOCHHS 00pa30BaTeIbHOM MPOrpaMMbl [0 XUMUU OTPaXKalOT OBJIAJCHUE YHUBEPCAIbHBIMH MO3HABATEIbHBIMU
JNeUCTBUSAMH, B TOM UHUCIIE:

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBu:

YMEHHE HCII0JIb30BaTh IPUEMBI JIOTHYECKOTO MBIILICHUS TIPU OCBOCHHUU 3HAHUMA:

pPacKpbIBaTh CMBICT XUMHYECKHX TOHATUN (BBLACTATh MX XapaKTepHbIe MPHU3HAKU, YCTAHABIMBATH B3aMMOCBSI3b C APYTUMHU TMOHATHSAMU),
UCII0JIb30BATh MOHATHUS UL OOBSICHEHHS OTIENbHBIX (JAKTOB W SBJICHUH, BHIOMpATh OCHOBAHUS U KPUTEPHUH I KJIaCCU(UKALUNA XUMUYECKUX
BEIIECTB M XHMHYECKUX pEeaKluid, yCTaHABIMBATh NPUYMHHO-CICJICTBEHHBIC CBSI3M MEXKAY OOBEKTaMHM HW3YYEHHUS, CTPOUTH JIOTUYECKUE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHBIE, 10 aHAJIOTHH ), TPOBOUTH BHIBOBI M 3aKITIOYCHHUS,

yMEHHE MPUMEHSATH B MpoIlecce MO3HAHUS MOHATHUS (MPEAMETHbIE U METalpeaMeTHbIE), CHMBOJINYECKHUE (3HAKOBBIE) MOJICNH, UCIIOJIb3yEeMbIE B
XUMHH, TPeoOpa3oBbIBATh HIUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHBIC MPEACTABICHUS XUMUYECKUI 3HaK (CHMBOJ 2JEMEHTA), XUMHUYECKas
dbopMyna U ypaBHEHHE XMMUYECKOW pEaKIHH — MpPU PEIIeHUH yueOHO-TIO3HABATEIbHBIX 3aJad, C Y4€TOM STHX MOJENbHBIX MpeACTaBICHUIN
BBISIBIISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MTPU3HAKU U3Y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMUUYECKUX PEAKITHH, BBISBIATH 00IIHE
3aKOHOMEPHOCTH, TPUUYUHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUUS B U3Y4aEMbIX
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rpoiieccax u sSIBJICHUSIX.

ba3zoevie uccnedosamenvckue oelicmeusn:

YMEHHE UCIOJIb30BaTh TIOCTABICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a TAK)KE B KQ4eCTBE OCHOBBI JIsi (DOPMHUPOBAHHS THUITOTE3HI
10 IPOBEPKE MPABMILHOCTH BBHICKA3bIBAEMBIX CYXKJICHU;

MPUOOpPETEHUE OIBITA TI0 IIAHKPOBAHUIO, OPTAHM3AINN U MPOBEACHUIO YYCHUYECKHX IKCIIEPUMEHTOB, YMEHHE HAOIIOATh 332 XOJO0M Ipolecca,
CaMOCTOSITEIIBHO TTPOTHO3UPOBATH €r0 PE3yNbTaT, POPMYITHPOBATH 00OOIICHUS U BHIBOIBI IO PE3YJIbTATaM IPOBEJACHHOTO OTIBITA, UCCIICAOBAHHUS,
COCTAaBJISITh OTUET O MPOJCIIaHHON pabdoTe.

Pa6ora ¢ undopmanmueii:

yMeHHEe BBIOMpaTh, aHAIM3WPOBATh U WHTEPIPETUPOBATH MHPOPMAILIUIO PA3NMYHBIX BUIOB M (OPM MPEICTABICHUA, MOJTy4aeMyl0 U3 pPa3HBIX
HMCTOYHUKOB (HAyYHOTIOMYJISIPHAS JIMTEpATypa XMMUUYECKOTO COJIEP’KaHMsI, CIIPaBOYHBIE MOcoOus, pecypchl HTepHEeTa), KpUTUUYECKUA OIEHUBAThH
MIPOTHUBOPEUYMBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

yMEHHE TPUMEHSTh Pa3IMYHbIE METOJIbl W 3alpOCHl MPHU MOUCKE U OTOOpe WMH(GOPMAIIMU M COOTBETCTBYIOIIMUX JaHHBIX, HEOOXOAMMBIX JJIsi
BBITIOTHEHHUST Y9€OHBIX W TIO3HABATENBHBIX 3a/lad OMPEACNIEHHOTO THIA, MPUOOpPETEHHE OMbITa B OOJACTH HCIIOIH30BAaHUS WH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIAJCHHE KYJIbTYpOH aKTUBHOTO WCIIOJIH30BAHUS PA3TUYHBIX TIOMCKOBBIX CHCTEM, CAMOCTOSITEILHO BHIOMPATh
ONTUMaIBHYIO (OpMY TPEACTABICHUS WH(POpMAIMA U WILTIOCTPUPOBATH pPEIIaeMble 3a/ladyd HECJIOKHBIMU CXEMaMH, JAHarpaMMaMH, IPYTUMHU
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSMU;

YMEHHE HCTOJb30BaTh U aHAJIM3UPOBATH B MPOIIECCE YUCOHOW M MCCIE0BATEIBCKON AEATENHFHOCTH HH(GOPMAIINIO O BIMSHUHM MTPOMBIIIICHHOCTH,
CEJILCKOTO XO34MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KomMMyHMKaTUBHbIE YHHUBEpPCAJIbHbIE Y4eOHbI€e JeiCTBUA:

yMEHHUE 3aJlaBaTh BOMPOCHI (B XOJe auaiora W (Wid) JAUCKYCCHM) IO CYIIECTBY OOCYXJTaeMOW TeMbl, (OPMYIHPOBATH CBOU MPEIIOXKCHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPEIOKEHHON 3a/1auu;

pHOOpeTEeHUE OMbITA MPE3EHTAIIMHN PE3Y/IbTATOB BBINOJHEHHUS XUMUYECKOTO IKCIEPHUMEHTa JabopaTOpHOTO OMbITa, Jab0opaTOpHOUN paboThI IO
HCCJIEIOBAaHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMHU IMO3HABATENBHON M HCCIEIOBATENbCKOW AEATEIbHOCTU IMPH PEHICHUH BO3HUKAIOUIUX
mpo0JieM Ha OCHOBE y4yeTa OOIIMX MHTEPECOB M COTJIACOBAHMS MO3ULIMH (00CYykaeHus:, 0OMEH MHEHHUSIMH, «MO3TOBbIE IITYPMbD», KOOPAMHALIUS
COBMECTHBIX JICHCTBHI1, OIIpe/iesieHne KPUTEPUEB 0 OIICHKE Ka4eCTBA BHIIIOJHEHHOU pabOThI U IPYTHE);

PeryisiTuBHbIE YHHBepCaJIbHbIE YUeOHbIE NeliCTBHUS:

YMEHHE CaMOCTOSITENIbHO OMNpeNeNsiTh Ielu JAEATeIbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATh, KOHTPOJIHPOBaTH M TPU HEOOXOJUMOCTU
KOPPEKTUPOBaTh CBOIO JESITENbHOCTb, BBIOMpaTh Hambonee d¢GEeKTUBHBIE CIMOCOOBI pelIeHUs Y4eOHBIX M IO3HABATEIbHBIX 3aj]ad,
CaMOCTOSITENIBHO COCTABIIATh WJIM KOPPEKTUPOBATH MPENIOKEHHBIN aIrOpuT™M JAEUCTBUN MPU BBHITOJHEHUH 33aHUN C YUYETOM IMOJIy4EHHUS] HOBBIX
3HaHMIA 00 H3ydaeMbIX OOBEKTaX — BEIIEeCTBAX U PEAKIUAX, OLIEHWBATh COOTBETCTBHUE MOJYYEHHOTO pe3ylbTaTa 3asBJICHHON IEIH, YMEHHE
MCIO0JIb30BaTh U aHATU3UPOBATH KOHTEKCTHI, IIpe/ijiaraéMble B YCIOBUU 3aJaHHI.
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IlpeaMeTHbIE Pe3YAbTATHI 10 KJIACCAM !
8 KIIACC

IIpoBepsieMble TpeOOBaHUSI K Pe3yJIbTAaTaM OCBOEHUSI OCHOBHOM
o0pa3oBaTebHOI mporpammsbl (8 Kiaace)

Kon IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOI 00pa30BaTe/IbHON NPOrpaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus
NpOBePsIEMOr0
pe3yJabTaTa
1 IIo Teme: "IlepBoHayajibHbIEe XUMHYECKHE OHATHSA"

1.1 PacKphIBaTh CMBICT OCHOBHBIX XUMHYECKUX MMOHSATHIN: aTOM, MOJIEKYJIa, XHMHUYECKUI1 JIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO,
cMech (OTHOPOIHAs W HEOJHOPO/IHAs ), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAsl ¥ MOJISKYJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb,
MOJISIpDHAs Macca, MaccoBas J0JIsI XUMHUYECKOTO JIEMEHTa B COEJAMHEHHUH, MOJISIPHBINH 00BbeM, XHMHUYECKas PeaKIus, KiIacCUpUKaIHs
peaKImii: peakiu COSANHEHsI, PEaKIIMH Pa3I0KEHUs, PEaKIMU 3aMeIleHUs], peakii 0OMEHa, K30- M SHJOTEPMUYECKHAE PEaKIINH,
TETIIOBOM 2(PEeKT peakinu, pacTBOP, MacCOBas I0JIsI BEMIECTBA (TIPOIEHTHASI KOHIICHTPAIIKS ) B PaCTBOPE

1.2 WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHMUYECKUX IOHATUH M TPUMEHSITb 3TU TOHATUS MPU OMHCAHMM BELIECTB M HUX
MpeBpaleHUun

1.3 WCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIUKY ISl COCTaBIEHUS (JOPMYJI BEIIECTB U yPaBHEHUI XUMUYECKUX PEAKIIUIT

14 PacKpbIBaTh CMBICII 3aKOHOB COXPaHEHHs MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHHS, 3aKOHA ABOTraIpo

1.5 OTIPEIeIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX

1.6 KJ1accu(PUITMPOBaTh XUMHUECKHE PEaKIUH (110 YUCITY ¥ COCTaBY YYAaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEINIOBOMY 3D (HEKTY)

1.7 BBIYHCIISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBIYHCIISATH MAaCCOBYIO JIOJII0 XUMUYECKOTO 3JIeMEeHTa Mo POpMYyie COSAUHEHUS,

1.9 BBIYHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 MPUMEHSITh €CTeCTBEHHO-HAyYHbIE METOJbl TMO3HAHMS - HaONIOJIEHUE, H3MEpPEHHEe, MOJICTMPOBAHHE, OSKCIIEPUMEHT (peanbHBId U
MBICJICHHBIH )

2 ITo Teme: "BaxHeiilmme npeAcTaBUTEeIH HEOPrAaHUYECKUX BellecTB"
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2.1

PaCKpBIBATH CMBICI OCHOBHBIX XUMHWYCCKUX MMOHSITHM: OKCHJ, KMCJIOTa, OCHOBAaHHUE, COJIb

2.2 OTIpENIeNATh MPUHAICKHOCTD BEIIECTB K OMPEACICHHOMY KJIACCY COSIMHEHUH 10 popMyliam

2.3 KJIaccu(pUIMPOBaTh HEOPTAHNYECKUE BEIIECTBA

24 XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEIISCTB PA3UYHBIX KJIACCOB, MOATBEPKIAs OINMCAHUE MPUMEPaMU
MOJICKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XUMUYCCKIX PEaKIIHA

2.5 MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHUCUMOCTH OT WX KAYECTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAHUS XHUMHUYECKUX
MIPEBPALIECHUH B PA3ITUIHBIX YCIOBUAX

2.6 CJIeIoBaTh TpaBUJIaM IMOJB30BAHUS XMUMHYECKOW TMOCYI0M M J1abopaTopHBIM OOOPYJOBaHWEM, a TakKe MpaBWiIaM OOpalIieHus ¢
BEI[ECTBAMHU B COOTBETCTBHH C WHCTPYKIIMSIMHU TI0 BBITOJTHCHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB IO TOJYYCHHIO U COOMPAHHUIO
ra3000pa3HBIX BEMIECTB (BOJOpPOJA M KUCIOPOJA), TPUTOTOBICHHUIO PACTBOPOB C OIPEICICHHOW MacCOBOW JIOJIEH pacTBOPEHHOTO
BEIECTBA, IUIAHUPOBATh W MPOBOJWTH XHUMHUYECKUE 3KCIICPUMEHTHI 10 PACIIO3HABAHHWIO PACTBOPOB IIEIOYCH W KUCIOT C MOMOIIBIO
WHIMKATOPOB (JJTakMyc, (heHoI(TaaenH, METUIIOPAHXK U APYTHe)

2.7 MMPOBOJIUTH PACUYETHI 10 YPABHEHUIO XUMHYECKON peaKInu

3 ITo Teme: "llepnoauyecknii 3akon u Ilepnoanyeckasi cucrema xumuuyeckux 3jaemMeHToB .M. MenneneeBa. CTpoeHue aToMOB.

Xumuyeckas cBsizb. OKHCIUTETbHO-BOCCTAHOBUTE/IbHbIE peakuun'

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHITHM: SAPO aroMma, JIEKTPOHHBIM CIOW aroma, aTOMHas OpOHTalb, paguyc aToma,
XMUMHYECKasi CBA3b, MOJISIPHAS M HEIOJIApHAs KOBAJIEHTHAsl CBS3b, DJEKTPOOTPUIATEIILHOCTh, MOHHASA CBSA3b, WOH, KAaTHOH, aHMOH,
CTETeHb OKUCIICHUS

3.2 KJIACCU(UITMPOBATH XUMUYECKUE DIIEMEHTBI

3.3 OTIHCHIBATh M XapaKTepu3oBaTh Tabauunyto ¢opmy [leprnonndeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB: pa3inyaTh MOHATUS "TIaBHAs
noarpynna (A-rpynmna)" u "no6ounas noarpymnmna (b-rpynma)", "mansie" u "Gonpiire" nepuoabt

3.4 packpbiBath cMbich [lepuonnyeckoro 3akoHa J[.M. MenneneeBa: 1eMOHCTPUPOBATh TOHUMaHUE TIEPUOANUECKON 3aBUCUMOCTH CBOWMCTB
XMUMHUYECKUX PJIEMEHTOB OT UX MoJioxkeHus B [lepuoanyeckoii cucteme

3.5 COOTHOCHUTh 0003HAaYEHHS, KOTOpbIle uMeroTcsi B Tabmuie "llepuoanueckas cuctema xumuuyeckux snemeHtoB J[.M. Mennaeneesa" ¢

YUCJIOBBIMH XAPAKTCPUCTHKAMH CTPOCHUA ATOMOB XHUMHYCCKUX 3JICMCHTOB (COCTaB " 3apdaa Aaapa, 061_1_[66 YHCJIIO DJJICKTPOHOB U
pacnpeaciiCHUC UX 10 JICKTPOHHBIM CJ'IOSIM)
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3.6

ONpCACIIATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 61/IHapHBIX COCIUHCHUAX

3.7 OTIPENIETATh BUJI XUMUYECKOM CBsI3H (KOBAJICHTHASI U MIOHHASI) B HEOPTaHUYECKUX COCUHEHUSX
IIpoBepsiemble TPeGOBaHNSI K pPe3y/IbTATAM OCBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOI nporpamMmmel (9 kiacc)
Kox IIpoBepsiemble npeMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl OCHOBHOT'0 00111er0 00pa3oBaHusl
NpoBepPsSIeMoOro
pe3yJabTara
1 ITo Teme: "BemecTBo U XUuMHYeCKasi peakuus'

1.1 PacKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHSATHN: PACTBOP, DJIEKTPOJIMTHI, HEIJIEKTPOJHUTHI, AICKTPOIUTHUCCKAS TUCCOIUAITNS,
peaknuy HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMBIE PEAKIMH, OKHCIHTEIHLHO-
BOCCTAHOBUTEILHBIE PEAKIIUU, OKUCIUTETh, BOCCTAHOBHUTEIb, OKHCIEHUE U BOCCTAHOBIICHUE, aJUTOTPOIHsI, aM(OTEPHOCTh, XUMUIECKAs
CBs3b (KOBaJICHTHAs, MOHHAS, METAJUTMYECKas ), KpUCTAUITMUECKas pelieTKa, CIlaBbl, CKOPOCTh XUMHUYECKON PEaKIuu

1.2 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHSATHH W TMPUMEHSTh JTH TOHATHS TPH OMHMCAHWHM BEIIECTB M HX
MpeBpaleHUun

1.3 COCTaBJISITh YPABHEHUS AJICKTPOJUTHUCCKON JAMCCONMAIIMUA KUCIIOT, MIEJI0Ueid U COJICH, TOJIHBIE U COKpAIllEeHHbIC YPaBHEHHUS PEaKIUi
HOHHOTO 0OMEHa

1.4 PacKphIBaTh CYIIIHOCTh OKHCINUTEILHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI TOCPEICTBOM COCTABJICHHS DJIEKTPOHHOTO OallaHCa dTUX PEaKIIHi

1.5 MIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOI peakiiuu

2 ITo Temam: "Hemerasiiel 1 ux coeaxunenus' u "MerTauibl 1 UX coeqnueHus"

2.1 XapaKTepH30BaTh (OMUCHIBATh) OOIIME M CHCHM(PUYSCKHE XMMHYECKHE CBOWCTBA IMPOCTBIX W CIIOXKHBIX BEIIECTB, IMOATBEPIKIAs
OTIMICaHHE TTPUMEPaMH MOJICKYISPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX XUMUUYECKUX PEaKInit

2.2 COCTaBJISITh YPAaBHEHHUSI pEaKIMi, OATBEPAKAAIOIINX CYILIECTBOBAHUE TEHETUUECKOM CBSI3M MEK/1y BEIIECTBAMHU PA3IUYHBIX KJIACCOB

2.3 MPOTHO3UPOBATh CBOMCTBAa BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH NPOTEKaHUS XMMHUYECKHX MpEeBpallleHUi B
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PA3JIMYIHBIX YCIIOBUAX

24 CIIEZIOBAaTh MpPaBUJIAM II0JIb30BAHMSI XUMHUYECKOW IMOCYH0H W 1a0opaTOpHBIM OOOpYIOBaHHEM, a TaKXKe IMpaBWIaM OOpaIIeHus ¢
BEIIECTBAMHU B COOTBETCTBHUU C WHCTPYKUHUSMHU MO BBITIOJHEHUIO JAaO0OPATOPHBIX XMMHUYECKHX OTBITOB IO TOJYYCHHIO M COOMPAHHUIO
ra3000pa3HBIX BEIIECTB (AMMHAKa M YTIICKUCIIOTO Ta3a)

2.5 MPOBOJIUTH PEAKIMH, TOATBEP)KIAIOIINE KAYeCTBEHHBI COCTAaB pAa3IMYHBIX BELIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOPHI-,
Opomun-, moaua-, kapbounar-, ¢ocdar-, cunmkar-, cynbdar-, THAPOKCUI-HOHBI, KATHOHBI aMMOHUS, MOHBI M3y4YEHHBIX METaJIOB,
MPHUCYTCTBYIOIIUE B BOAHBIX PACTBOPaX HEOPraHMIECKUX BEIECTB

3 ITo Teme: "Xumus u okpy:xawumas cpeaa'
3.1 PacKpbIBaTh CMBICT OCHOBHBIX XxuMuyecknx noHsaTuil: [1/1K BemecTsa; Koppo3us METAIIIOB
3.2 MIPUMEHSATh OCHOBHBIC OIEpaIlii MBICTUTEIBLHOW JEATEIHPHOCTH - aHajdu3 W CHHTE3, CpaBHEHHE, 0000IeHHe, CHCTeMaTH3aIIHIo,

METO/1bI IO3HAHUS - HaOII0AeHNEe, U3MEPEHHE, MOJIETMPOBAaHUE, SKCTIEPUMEHT (peanbHbIM U MBICTICHHBIN )

AEATEJIBHOCTDb YYUTEJIA C YHETOM ITPOI'PAMMBI BOCIIMTAHUA

BocnuTare/bHbI NOTEHINAJ YPOKA MpeANoiaraeT cjeayloliee:

YCTAHOBJICHHUEC OOBCPUTCIIBHBIX OTHOIIICHUH MCXKAY YUYUTCIEM M €ro Y4YCHHKaMH, CHOCO6CTBYIOH_II/IX MMO3UTUBHOMY BOCIIPpUSATHUIO

yUYaluMucs TpeOOBaHUN U IPOCHO YUUTENS;

IIPUBJICUYCHUIO UX BHUMAHUA K 06cy>1<zLaeM01“4 Ha YpOKeE I/IHCI)OpMaI_II/II/I, aKTHUBU3ALMHU UX MO3HABATEILHOU JCATCIIBHOCTH,
HO6y)KI[eHI/Ie IIKOJIbHHUKOB CO6J'IIOI[8.TB Ha YpPOKE 06H_[erI/IH$ITI>Ie HOpPMBI ITIOBCACHUA, ITPpaBUJIa O6H.[€HI/I$I CO CTapuinuMu (y‘{I/ITeJIHMI/I) u

CBEPCTHUKAMHU (IIKOJbHUKAMHU );

coOroieHe MPUHIMIIOB y4eOHOM AUCHUIUTMHBI U CaMOOPTaHU3aIIHH;

MpPUBJICYEHUE BHUMAHUSI ITKOJILHUKOB K IIEHHOCTHOMY aCHeKTy M3y4aeMbIX Ha YpOKaXx SIBICHUII;

OpraHu3aIys ux padoThl C MOJIy4aeMOoil Ha YPOKe COIMATbHO 3HAYMMON HH(OopMaliel — THUIIMUPOBAHUE €€ O0CYKICHNUS;
BBICKa3bIBaHUS yUAIIUMHUCSA CBOETO MHEHHUS 110 €€ MOBO1Y, BBIPAOOTKU CBOETO K HEel OTHOIICHHUS,

MPUMEHEHHE Ha YPOKE HHTEPAKTHUBHBIX (OpM padOTHl yJalIUXCs: HHTEIUICKTYalIbHBIX WP, CTUMYIUPYIOIIUX [MO3HABATEIHHYIO

MOTHUBAIHWIO IIKOJBbHUKOB; TUIAKTUYCCKOT'O T€AaTpa, I’AC IMOJTYUCHHBIC HA YPOKC 3HAHUA O6LIPpLIBaIOTCH B TCATPAJIbHBIX ITOCTAHOBKAX; ﬂHCKYCCHﬁ,
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KOTOpBIE JAal0T Y4YaIIUMCS BO3MOKHOCTH MPHOOPECTH OMBIT BEACHUS KOHCTPYKTHBHOTO IHANOra; TPYNIOBON pabOThl MM pabOTHl B IMapax,
KOTOpBIE ydaT IIKOJbHUKOB KOMaHAHON paboTe U B3aUMOIEHCTBHUIO C APYTUMU AETbMU;

®  BKIIOYECHHME B YPOK UI'POBBIX IPOLEAYP, KOTOPHIE IMOMOTAT MOJJIECPKATh MOTHUBALMIO JETEH K IMOJIYYEHUIO 3HAHUMN, HAJIAXKUBAHUIO
MO3UTUBHBIX MEKIIMIHOCTHBIX OTHOIIIEHUH B KJIacCe, TIOMOTAIOT YCTAHOBJICHHIO TOOPOKEIATeILHOM aTMOC(EpPhl BO BPEMs YPOKa;

L4 opranu3anus IHC(l)CTBa MOTHUBUPOBAHHLIX W JPYJUPOBAHHBIX YyYalIUMXCA HaJA HX HCYCHCBAOIMUMHU OAHOKJIIACCHUKaAMH, IOAarOLICro
IIKOJIbHUKaM COIMAJIBHO 3HAYNMBIN ONBIT COTPYAHHYCCTBA U B3anMMHOM IIOMOIIIH,

L4 HHUIOUUPOBAHNUEC U NOIACPIKKaA HCCHGI[OBaTeHLCKOﬁ ACATCIIBHOCTU IIKOJBHUKOB B pPaMKax pCaiM3alluid WUMHW HHAWBUAYAJIBHBIX U
IPYINIIOBBIX HCCICAOBATCIIBCKUX IMPOCKTOB, 4YTO JAaCT IHOKOJbHHUKaM BO3MOXXHOCTb HpI/IO6p€CTI/I HaBBbIK CaMOCTOATCIIBHOT'O PCIICHUA
TGOpeTI/I‘-IGCKOI\/JI HpO6J'IeMI:I, HaBbIK T'CHCPUPOBAHHA U O(l)OpMJICHI/Iﬂ COOCTBEHHBIX I/IILGI\/'I, HaBBIK YBAXHUTCJIBHOTO OTHOLICHHA K YYXKUM HACAM,
0(hOpMIIEHHBIM B paboTax IPyrux UCCiIeI0BaTeNeH;

L opranusanusa MNpeaAMCTHBIX 06p2130BaTeJ'II>HI>IX COOBITHIA: MNPpEAMCTHBIX OJIUMIIMAZl, KOHKYPCOB, HWHTCIUICKTYAJIbHBIX WIP, HAYYHO-
MPAKTUICCKUX KOH(l)epeHHHﬁ, JUCKYCCUOHHBIX IIJIOMIAA0K C LEJIBI0 PAa3BUTHUA MO3HABaTEIbLHON U TBOp'—IeCKOI\/’I AKTUBHOCTH, MTHUIITMAaTHUBHOCTH B
pasnmuuHbBIX cepax TPEAMETHOW NEATETbHOCTH, PACKPBITUS TBOPYECKUX CIIOCOOHOCTEH OOYyJarommxcsi ¢ pasHbIMH 00pa30oBaTEIbHBIMHU
HOTpe6HOCT$IMI/I U MHAUBHUAYAJIbHBIMHU BO3MOXHOCTAMMU,

e yucnonb3oBaHue MKT u nucTaHIMOHHBIX 00pa3oBaTENIbHBIX TEXHOJOTHMH OOYyYeHHUs: MNPOTrpaMMbI-TPEHAXKEPhl, TECThl, 3a4€Thl B
AIIEKTPOHHBIX MPUJIOKEHUSAX, MYJIbTUMEAUMHbBIE MPE3eHTAMH, HAyYHO-TIONMYISpHbIE Mepenadyu, (uiIbMbl, 0Oy4aroliie CalThl, YpOKH-OHJIAH,
BU/JICOJICKIIUH, OHJIAH-KOH(DEPEHINH U p.

16



3. TemaTnueckoe NJIAHUPOBaAHUE
nmo XUMHWMH 8 kuacc

Ne Tema KosmmyecTBo yacoB DJIeKTPOHHbIE 00pa3oBaTe/IbHbIE PeCyPChI

Paszgen 1.IlepBoHavYaabHbIe XUMMHAYECKHE MOHATHA(S 4 )., BellecTBA M XUMHYeCKHe peakuu.(154);

HNPEAMETHBIE PE3YJIBTATDI:

.PACKPBIBATb CMBICJI OCHOBHBIX XMMHMYECKHX TMOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOpPOIHAS U
HEOJHOPO/HAasl), BAJICHTHOCTb, OTHOCUTEIIbHASI aTOMHAsl Macca, OTHOCUTEIbHAs MOJIEKYJIIPHAsl Macca, KOJIMUYECTBO BEILECTBA ,MOJIIpHAs Macca, MaccoBasl JoJis
XAUMHAYECKOT0 DJIEMEHTa, XMMHYECKasi Peakiusi, KiacCupuKalys XUMHUECKAX peakluii: (COeJMHEHNs, 3aMelIeHus, o0MeHa, pa3iioxeHus).PackpbIBaTh CMBICIT
3aKOHOB: TIOCTOSHCTBA COCTaBa BEIECTBA M COXPAHEHHsS MAacChl BELIECTB HCIOIb3Ys €CTECTBEHHO-HAy4YHbIE METO/bl NMO3HAHMA: HAOIIOJEHHE, U3MEpEeHue,
MOJIEIPOBAHKE, IKCIIEPUMEHT (peaslbHbIM U MBICTICHHBIH. )

JMJUTIOCTPUPOBATH B3aMMOCBSI3b XMMWYECKUX TOHSITHHA W MPUMEHATH 3TU MOHATHS TP ONMMCAHWUX BEIIECTB M MX MPEBPAICHNN;

-MCTNO0Jb30BaATh XUMHUYECKYIO0 CHMBOIIUKY JJISl COCTABIICHUST JOPMYI M XMMUYECKHX YPaBHEHHIA,

.OMpeesTh BAICHTHOCTh aTOMOB B OMHApHBIX COCUHEHUSX , HCIOJIb30BATh BAJICHTHOCTh NP COCTABICHUH XMMHUYECKHX (HOPMYI ; .cJ1e10BaTh
MpaBUJIaM IOJIb30BAHUSI XMMUYECKOU MOCY 10, TabopaTOpHBIM 000pY/IOBaHUE, a TAKXKE TpaBHIIaM OOpAIlleHHsI C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIIMSIMHU
I10 BBINOJIHEHUIO XUMHUYECKUX OIIBITOB.

.BBIYUCIATh OTHOCUTEIBHYIO aTOMHYIO U OTHOCUTENBHYIO MOJIEKYJISIPHYIO MAacChl BEIIECTB, MOJIIPHYIO MacCy BEILECTB, a TAK)KE MACCOBYIO IO XUMHUYECKOIO
JIEMEHTA B COEMHEHHH, IIPOBOUTH PAcUEThl 10 YPABHEHHUIO PEAKLIUU ,UCXO/SI U3 3aKOHOB XHMUH.

Tema 1:IlepBoHavyajibHbIE NOHATHSI. 5
1/1 1 https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1686/start/
[Ipenmert xumuu. BenecTBa v uX CBOMCTBA.
BBoansiii uHCTpyKTax. [IpaBmiia moBeneHus B KaOuWHETe
XUMHUH .

2/2 YucThle BEmEeCTBa U CMECH. 1 https://resh.edu.ru/subject/lesson/1676/start/
P.c. MNel:pIlpocmele eewecmea 6 Apxanzenvckoii https://resh.edu.ru/subject/lesson/1686/start/
oonacmu.

3/3 IIpakTnuyeckas padora Nel:»IIpaBuia TexHukn 1
0e30nmacHOCTH Npu padoTe B XUMHYECKOM KaOuHeTe.

4/4 IIpakTHyeckass padora Ne2:»OumcTka mNOBapeHHON 1 https://resh.edu.ru/subject/lesson/1676/start/
COJIN.»
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https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/
https://resh.edu.ru/subject/lesson/1676/start/

5/5 Du3MUeCcKie H XHMHUUYCCKIE SBICHMUS. 1 https://resh.edu.ru/subject/lesson/1676/start/
1/6 .Tema Ne2: BemecrBa u XHMHYECKHE pPeaKIHH 15 https://resh.edu.ru/subject/lesson/1685/start/
Mounekyibl 1 aTOMBI. ATOMHO-MOJIEKYJIIPHOE Y4YEHHE. 1
P.C. Ne2:»M.B. JIomonoco8-xumuk.»
217 TIpOCTHIC U CIIOKHBIC BEIIECTBA. . 1 https://resh.edu.ru/subject/lesson/1685/start/
3/8 XUMHUYECKHE AJIEMEHThI. 3HAKH XUMHYECKUX DJIEMEHTOB 1
T k. Nel
419 OTHOCHUTENbHAS ATOMHAsT Macca XUMHUUYECKHX JIIEMEHTOB 1 .
B https://resh.edu.ru/subject/lesson/1676/start/
5/10 3aKOH MOCTOSIHCTBA COCTaBa BEIECTBA. 1 https://resh.edu.ru/subject/lesson/1676/start/
6/11 Xumndeckne (GopMyiasl. OTHOCHTENbHAS —MOJIEKYIISpHAs 2 https://resh.edu.ru/subject/lesson/1676/start/
7112 Macca.
8/13 3
9/14 BanenTHOoCTh XMMHUYECKHX deMeHTOB. CocTaBJcHHE
10/15 | dopmyn mo BaenTHOCTH. T..Ne2,3
11/16 | 3akoH COXpaHEHHUs MacChl BEHIECTB. XHMHUYECKHE 2 https://resh.edu.ru/subject/lesson/1687/start/
12/17 | ypaBHeHHs. THUIIBI XUMHUYCCKUX PEAKIIHIA.
13/18 | KoawuectBo BemecTBa. Mosib. MossipHast Macca. 2 https://resh.edu.ru/subject/lesson/1687/start/
14/19 | Pemienue 3amga4d mo GopmMysie ¥ XUMUYECKOMY YPaBHCHHIO.
15/20 | IpoBepouHas padora Nel:»IlepBonavaibHbIe 1 https://resh.edu.ru/subject/lesson/1687/start/
XUMHYeCKHe MOHATHS..
PA3JIEJI Ne 2 — BaskHelimye nNpeJCTABUTE]IN HEOPraHUYECKHX BelecTB.- 304acos.
e [IpeameTHble Pe3yabTAThI:
®  onpedenamsy npUHAOIEHCHOCHb 8eULeCE K ONPEOeNEHHOMY KIACCy;
®  xapakmepu3oeambs ( ORUCHIBANb) 0O UE XUMUYECKUE CBOUCBA BeUleCE,
® [POrHO3MPOBATHL CBOICTBA BEIECTB, MOATBEPKIast IPUMEPAMH YPaBHEHUIN COOTBETCTBYIOUIUX XUMUUECKUX PEAKYUI.
® [UIAHHPOBATH U NMPOBOAUTH XUMHUYECKUE IKCIIEPUMEHTHI 0 PACIIO3HABAHMIO BEUIECTB MPU MOMOIIN UHAUKATOPOB.
®  cjeAoBaTh IIpaBUJaM IPUTOTOBIICHHS PAaCTBOPOB, C 33IaHHOM MacCOBOM J0JI€H paCTBOPEHHOIO BEILIECTBA.
®  BBIYHMCJIATH MAaCCOBYIO JIOJIO0 PACTBOPEHHOTO BEIIECTBA.
Tema 1: Kucaopoa. Oxcuabl. I'openne. Su4
1/21 Kucnopon, ero xapakrepucTika ¥ HaX0KJ€HHUE B IPUPOJIE. 1 https://resh.edu.ru/subject/lesson/1672/start/
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https://resh.edu.ru/subject/lesson/1676/start/

[Tony4yenue kuciopoa.

2[22 CsoiictBa kuciopoga.  Oxcujpl. T.k.Ned 1 https://resh.edu.ru/subject/lesson/1672/start/

3/23 [Mpumenenne kucnopoma KpyroBopor — kuciopoma B 1 https://resh.edu.ru/subject/lesson/1689/start/
npupone. P.c Ne3:Tonnueo ¢ Apxamzenvckou obnacmu,

CROCOOBL €20 CHCUSAHUA .

4/24 Bo3zayx u ero cocras. 1 https://resh.edu.ru/subject/lesson/1689/start/

5/25 IIpakTnueckas padora Ne3: «IlosryueHne KHCJI0poOaa». 1
Tema Ne2: Bojopon. 3 https://resh.edu.ru/subject/lesson/1672/start/

1/26 .Boiopo ,ero xapakTepucTrKa U HaXOXKJICHUE B TIPHUPO/IC. 1 https://resh.edu.ru/subject/lesson/1688/start/
[Tonyyenue Bogopoaa.

2127 CBoiicTBa U MPUMEHEHUE BOIOPO/IA. 1 https://resh.edu.ru/subject/lesson/1689/start/

3/28 IpakTuyeckas padora Ne4:» [losyueHue Bogopoaay. 1 https://resh.edu.ru/subject/lesson/1688/start/
Tema No3:»Boja. PacrBopi» 6 https://www.edu.severqdvin;k.ru/after_s_chool/obl_w

e ) ) ww/2013/work/udal/prirodnie%20risursi.html

1//29 Boma-pacTBopuTers. PacTBOpBI. Pacmeopumocmo 1 https://www.edu.severodvinsk.ru/after_school/obl_w
séewecme 6 600e.P.c.Ned:» TlpupoaHbie HCTOYHHKH ww/2013/work/udal/prirodnie%?20risursi.html
ApXaHreJbCKoil 00J1aCTH.»

2/30 Bogma. Cocras Bonpl. Du3nyeckue ' XUMUYECKHAE CBOMCTBA 1 https://resh.edu.ru/subject/lesson/1688/start/
BOJIBI.

3/31 . 2 https://resh.edu.ru/subject/lesson/1688/start/

4/32 MaccoBasi 10Jis1 paCTBOPEHHOTO BEIIECTBA B BOJIC

5/33 IIpakTnyeckass  padora  NeS:»  IlpuroroBieHue 1
PAacTBOPOB € 3aJaHHOI NMPOLEHTHOI KOHLEHTPaIUei.

6/34 IIpoBepounas pagora Ne2:»PacTrBopb» 1 https://resh.edu.ru/subject/lesson/1690/start/
Tema Ned:»BaskHeiimme — KJIacChl HEOPraHHYECKHX 16 https://resh.edu.ru/subject/lesson/1674/start/
COeIUHEeHUM.

1/35 Krnaccudukarus oxcunos. Ilomydenue oxcuaos. P.c. 1 https://resh.edu.ru/subject/lesson/1673/start/
Ne5:pllonesnvie uckonaemole Apxanzenvckoit
odnacmuy.

2/36 du3nueckue U XUMUYECKHUE CBOWCTBA OKCUJIOB. 1 https://resh.edu.ru/subject/lesson/1691/start/

3137 OcHoBanus. Knaccudukanus OCHOBaHUHM, TOJNIyYeHHE, 1 https://resh.edu.ru/subject/lesson/1692/start/
Ha3BaHus. T.. Ne5

4/38 Ou3znyeckue W XUMHUYECKHE CBOICTBA OCHOBAHMIl. 1 https://arhpogoda.ru/klimat-arkhangelskoj-oblasti
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WHJIMKaTOPBIL.

5/39 Pemienue 3a1a4 mo ypaBHEHHUIO (HAaXOXKIEHHE IMPOIYKTOB 1
peakiuii) https://arhpogoda.ru/klimat-arkhangelskoj-oblasti
6/40 Kucnotel.  Kiaccupukanus  kucnor.  HomenknaTtypa 1
KuCIOT. T.kNe6.
7141 [Monyuenue kucinot .DU3NYECKUE U XUMHUYECKHAE CBOMCTBA 1 https://resh.edu.ru/subject/lesson/1695/start/
KHCJIOT.
8/42 I'eneTnueckast CBSI3b  KHCIOT C JPYTUMH  KJIacCaMH 1 https://resh.edu.ru/subject/lesson/1695/start/
COEJIMHEHMUIA. .
9/43 Cousmn .HomeHKIaTypa COJIei.. 1 https://resh.edu.ru/subject/lesson/1695/start/
10/44 . 1
Cocrasnenne opmy coneit i nasanne nx. T.iNe7 https://resh.edu. ru/subject/lesson/1675/start/
11/45 | Croco6sl ostydenus cosieir CBOCTBA COJICH. 1 https://resh.edu.ru/subject/lesson/1696/start/
12/46 | I'enetndeckasi CBSI3b OKCHIOB, OCHOBAHUH, KMCJIOT, COJICH. 2 https://resh.edu.ru/subject/lesson/1696/start/
13/47
14/48 Pemenne 3amay mo ypaBHEHHIO Ha BBIXOJ MPOIYKTa 1
pEaKIvm. https://resh.edu.ru/subject/lesson/1696/start/
15/49 | llpakTH4ecKas padora Ne6:» Pemenue 1
IKCNEPHMEHTATbHBIX 321a4.»
16/50 | IlpoBepounasi padora Ne3:» OCHOBHBIE KJIACCHI 1 https://esh.edu.ru/subject/lesson/1699/start/
HEOPraHU4YeCcKuX COeMHEeHMI.
Paznen Ne3: Ilepumoamueckuit 3akon /.M. MeHnneneena. 15

HepI/IOI[I/I‘-ICCKaH CHUCTEMA. CTpOCHI/Ie aToMa.
OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKIuu.
Hpe,[[MeTHLIC PE3YyJIbTaThI:

n [IPUMCHATD OCHOBHBIC onecpanuunu MBICIIUTEIbHON

NesITeNbHOCTH — aHallu3, CUHTE3, CpaBHEHHE, 00001IeHuE,
CHCTEMATH3AIINIO, KJIACCH(HKAIIUIO;
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s packpbiBaTh  cMmbicn  [lepuoguueckoro  3akoHa U

MEPUOJIMYECKON  3aBUCHUMOCTH  CBOWCTB  XMUMHUYECKUX
3JIEMEHTOB OT MX HaxoxJaeHus B [leproauueckoil cucreme;

» OnichIBaTh M XapaKTEepH30BaTh TaOIWYHYIO (opMy

[lepuoguueckoir cucremsl (A u b rpynmel, manble U
0oJbIIKE IEPUOBI) ;

1 COOTHOCHUTD 0003HaYCHMUS. KOTOPBIC UMCHOTCs B

[Tepuoanueckoit cucTeme c YUCJIOBBIMHU
XapaKTEPUCTHKAMU CTPOSHHUS aTOMOB(COCTaB | 3apsij sapa
,00111e€ YHMCIIO 3JIEKTPOHOB ,pacIpeieIeHHe FIEKTPOHOB 110
AIIEKTPOHHBIM CJIOSM

1/51 Knaccupukanuss XUMUYECKHX 3I€MEHTOB. AM(OTEPHOCTh https://resh.edu.ru/subject/lesson/1699/start/
OKCHJIOB M THJPOKCHJIOB.

2/52 [epuoanueckuii 3axkon J[.1. Mennencesa..P.c.No6: « /I.H. https://resh.edu.ru/subject/lesson/1699/start/
Menoeneeg-xumuk, nampuom.»

3/53 [epuoanyeckas cucrema J[.1. Menaenecna. https://resh.edu.ru/subject/lesson/1697/start/

4/54

5/55 Crpoenne atoma. P.c. Ne7: Hcnonv3oeanue amommnoi https://resh.edu.ru/subject/lesson/1698/start/

6/56 IHEPSUU 8 MUPHBIX UETAX. ).

7/57 3HaveHue neproauueckoro 3akoHa JI.M1.Menneneesa.. https://resh.edu.ru/subject/lesson/1697/start/

8/58 IEKTPOOTPULIATEILHOCTh ~ XMMHYECKHX  JJIEMEHTOB. https://resh.edu.ru/subject/lesson/1700/start/
OCHOBHBIC BUJIbI XUMHUYECKON CBSI3H.

9/59 Bcepoccuiickasi mpoBepouHasi padora. https://resh.edu.ru/subject/lesson/1705/start/

10/60 | Uounas cBs3b..T.k. Ne§ https://resh.edu.ru/subject/lesson/3032/start/

11/61 | Kpucraminueckue peréTKH. https://resh.edu.ru/subject/lesson/1700/start/

12/62 | CreneHb OKHCICHHUS. https://resh.edu.ru/subject/lesson/3032/start/ https://

13/63
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14/64 | OkucnauTenbHO-BOCCTAHOBUTEIbHBIC peakiyu. T kN9, 1 https://resh.edu.ru/subject/lesson/1706/start/
15/65 | IIpomexkyTouHasi aTTecTamus 3a Kypc 8 kiacca B 1 https://resh.edu.ru/subject/lesson/3032/start/ https://
(¢popme npoBepouHoii padboThl.(Ned)
16/66 | [loBTopeHue: xumuueckas Gopmyia. 1 https://ru.wikipedia.org/wiki/
17/67 n . 2 https://resh.edu.ru/subject/lesson/1709/start
18/68 OBTOpPEHHE: XUMUIECKOE YPaBHEHHE.
TemaTH4ecKoe IUIAHUPOBAHHE XHMHH 9 Kiacce
Ne Tema KoanuecTBo DJIeKTPOHHBbIE 00pa30BaTe/IbHbIE PeCypPChl

4acoB

PAJIEJI Ne 1. BemtectBo 1 xumuueckas pearuus(17 yacon)

® [lpegmeTHble pe3ybTaTbl MO XMMUK:

®  DACKDPBIMb CMbIC/L XUMUYECKUX noHamuu. XUMUYECKUU IJIEMEHRM, amom, MoJeKyiad, UOH, KAMUOH, CJHOMCHOoE
eeuecmeo, 6ajleHmMmHocmbsy, dJjleKmpoompuuamejilbHOoOCmb, CmeneHb OKUCJIEeHUA, dHUOH, Xumuueckas peaKkuusl, Xumudeckda
C6B430b, menio8otul ad)d)ekm XUMUYECKOU peaKkuyuu, peaxKkuyuid OKUCIEHUA, peakuuil 60CCMAHOGJEHRHUA, JJeKmpoaumudecKkas
aMCCOHMCZHM}Z, peakuyuu UOHHO20 06M€HCZ, OKUCJIUmeJIbHO-60CCmaHosumejibHble  peaKkuyuu, 06Damu]l/lbl€ u H€06Damujl/lbl€
xumudeckKkue peakyuu, ajiomponu, Cl]l/ld)Omel?HOCWlb, XUMUYECKAA C643b. KpucmaflﬂuquKue DeWéMKM, KOpPpPO3UA Mmemalilos,
Cnjiaevl, CKopocnib XUMUYECKOU peakyuu, npedeﬂbHo—donvcmuMaﬂ HHK eeuecmea,

L ucnoJjibzoeamsb XumMu4eckKyro CumeoiuKy 0JIsl COCMABACHUSL XUMUYECKUX éODMV]l u xumuuecKkux VI?CZ@HBHUIZ,.

L onpedefmmb 6AJIEHMHOCMb , CMeNneHb OKUCJIEeHUA 6 coeouHeHusIx pasjiudyHo2o0 cocmaeda ,I’lDuHaafle.?fCHOCWlb eeulecme
K Onl?eae]léHHOMV Kuaaccy coeouHeHull no d)op/wwze, 8uo C6A3U, 3apﬂd UOHA, Xapaxkmep Cl?e()bl, mun KDMCWICIJZJZM’!BCKOI:Z
pemémxu KOHKDEMHbBIX 6euiecme,

®  DACKpbleamb CMbBICJI HQDMOOMLIQCKOZO 3AKOHAQ u ()eMOHcmpupoeamb €20  NOHUmMarue . onucseleamsv U
xapaKkmepusoeanib ma@zutmwo (bOD]I/lV HeDZ/lOOZ/IUBCKOZZ CUcCmembl XumMudeCKux 3J1eMEeHmoe6. pA3udamsb NOHAMUA -21A6HAA
I’ZO@ZDV?Z?ZCZ, 7’1060'{Haﬂ nodepvnna, majible U 60ﬂb1/l/lue nepuoabl, COOMHOCUmMm»sd 0603Ha'~l€Huﬂ, Komopbslie umermci 6
Hepuodu%cxod ma@zuue C HYUCTIOBbIMU XapaKmepucmuKamu CmpoeruAd amomo6 XuMUuYeCKUxX 2J1emMerHmos (COCI’I’Z(JG, 3(1D}10
ﬂdpa, YUCJIO 3JIEKIMPOHOE, DCICI’ZD@O@JZ@HM@ QJNEKMPOHOB NO 2JEKMPOHHBIM CIAOAM,

®  WLIIOCIMPUPABAMY _B3AUMOCES3b _OCHOBHBIX XUMUUECKUX NOHAMUU U _NPUMEHAMb _dMU_NOHAMUS _NPU__ONUCAHUU _B8eULeCm8 U UX

npespauienuii;
®  COCMAGIAMb VDAGHEHUS 2JIeKMPOAUMUYECKOU OUCCOUUAUUU KUCIOM, WeloYell U Coael, NOJHbIe U COKDAUWECHHbIE UOHHblEe VDAGHEeHUs]
XUMUYECKUX Peakyull, VPASHEHUs. PeaKyull , HOOMEEPHCOAIOUUX 2eHEeNUYECKYIO C8513b COCOUHEHUL,
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o PACKPBIBAM b CYUIHOCHb OKUCIUMEIbHO-80CCIMAHOBUMENbHBIX DeaKyuil nocpedcmeww cocmdaesiieHusA 3J1eKnpoOHHO20 661JZCZHCCZ,'

o coOnoamev npasuia Nnoab308aAHUS XUMUYECKOU I’ZOCVOOIJ, U_1abopamopusvim_000pyo0osaHuemM, a makxice npasuid 06DCZW€HI/£}Z C
geuecmeamil 8 COOMEEemCmeul ¢ UHCMPYKYUUSIMU N0 8bINOJHEHUIO 1aD0PAMOPHbIX ONBbIMOE NO NOAVYCHUIO (AMMUAKA, VeAeKUCT020 2&3&)

[
Temal. Bemecrso. 7.
[Mepyoauueckuii 3akoH W mepuoauueckas cucrema JI.U. 1 https://resh.edu.ru/subject/lesson/2688/start/
MenneneeBa. CtpoeHue aroma. 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKHX IEMEHTOB(IIEPBBIX TPEX MEPUOJIOB)
2/2 CtpoeHre BemeCTBAa: BHUABI XUMHUYECKOH CBs3M . THIIBI 1 https://resh.edu.ru/subject/lesson/3033/start/
KPHCTAJUTMYECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB BEIECTBA
OT THUNA KPHUCTAUIMYECKOM PEIETKM M BHJIA XUMHUYECKOH
CBSI3H.
33 Knaccupukanuss ¥ HOMEHKJIaTypa HEOPraHUYECKHUX BEIIECTB 1 https://resh.edu.ru/subject/lesson/1871/start/
(MexxTyHapoIHasl M TpUBHAJIbHAS).
4/4 XHUMUYECKUE CBOMCTBA BEMIECTB, OTHOCAIIUXCA K Pa3TMYHBIM 1
KJIacCaM HEOPraHWYECKUX COCITUHECHU.
5/5 I'eHeTryecKas CBsI3b HEOPraHUMYECKUX COCTUHCHHMI. . 1 https://resh.edu.ru/subject/lesson/1872/start
6/6 IToBepouHnasi pagora Nel:» IlpomMe:kyTOUHASI ATTECTAIMSA.» 1 https://resh.edu.ru/subject/lesson/1872/start
717 O6o06maromuil ypok mo Teme :» BemectBoy . 1 https://resh.edu.ru/subject/lesson/1872/start
1/8 .Tema Ne2:» Xumuuyeckas peakius. 10
https://resh.edu.ru/subject/lesson/1873/start
2/9 Knaccudukanus XuMuIecKuX peakiuii Mo pa3HbIM TPU3HAKAM 1
(0 YMCIIy W COCTaBy BEMIECTB, MO TEIIOBOMY 3((deKTy ,Io https://resh.edu.ru/subject/lesson/1873/start
W3MCHEHHIO CTETICHH OKHCIICHHS XMMHUYECKHX DJIEMEHTOB, IO
o0paTuMOCTH, 1O y4YacTHIO  KaTalu3aropa, »JK30- W
SHJIOTEPMHUUECKUE PEAKIHH, TS PMOXHUMHUYECKOE YPaBHEHHUE. .
3/10 | IToHsiTHE O CKOPOCTH XUMHUYECKOU peakiuu .JToHsATHE 0 TOMO- 1
Y TeTEPOTCHHBIX PCAKIIHSX.
4/11 | Iousitue 00 0OpaTHMBIX M  HEOOPATUMBIX XUMHUYECKHX 1 https://resh.edu.ru/subject/lesson/1875/start
peakuusax. [lowsmue o0 XumMuweckom pasHogecuu U O
Gpakmopax, eIUsIOWUX HA XUMUYECKOe PAGHOBecUe, d MAKHICe
HA CKOPOCMb XUMUYECKOU DeaKyuu.
5/12 | OkucauTenbHO- BOCCTAHOBHTENBbHBIC peakiuu. COCTaBlICHHE 1 https://resh.edu.ru/subject/lesson/1875/start
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yYpaBHEHUH C MCIIOJIb30BaHHEM 3JIeKTpOoHHOTO Oananca. T.k.Nel

6/13 | Teopust BNEKTPOIUTUYCCKON TUCCOIMALIMU. DJICKTPOJIUTHI U 1 https://resh.edu.ru/subject/lesson/1875/start
HedeKTpoJiuTel  KaTtmoHel M aHMOHBL. ~ MexaHu3Mbl
muccoranui. CTeneHb TUCCOLUAIINH.
7/14 | Peakuuu HOHHOTO OOMEHA. Y CJIOBHUS MPOTEKAHUS PCAKIIHA. 1
WoHnble ypaBHEHUs (TIOJIHBIC, COKPAIIEHHBIC); KAYECTBCHHBIC
peakumu Ha HOHBL T.Kk.Ne2
8/15 | Ilpakrtuveckasi pagora Nel:» Buausuue ¢axkTopoB Ha 1 https://resh.edu.ru/subject/lesson/1874/start
CKOPOCTh XHMHYECKOIl peakiuumy.
9/16 | MpakTtuueckasi pagora Ne2:» Peakuuu HOHHOT0 00OMeHa». 1 https://resh.edu.ru/subject/lesson/1874/start
10/17 | TipoBepounasi pa6ora Ne2:» XUuMHYECKHE PeaKIHm». 1 https://resh.edu.ru/subject/lesson/1874/start
Pazjnen Ne2:»HemeTaunibl U MX COeIMHEHUSD. 24
1/18 | O6mast  xapaktepuctuka rajmoreHoB(54).  OcoOeHHOCTH 1 https://resh.edu.ru/subject/lesson/3034/start
CTPOCHHMSI aTOMOB ,XapaKTepHbIC CTCMEHU  OKHUCIICHUS.
Ctpoenne u (U3MYECKHE CBOWCTBA TMPOCTHIX BEIIECTB
raJoreHOB Ha PUMEpE XJIopa..
2/19 | Xn0opoBodopoa, CoisiHas KHCIIOTa, XHMHUYECKHE CBOMCTBA, 1 https://resh.edu.ru/subject/lesson/3034/start
nojiyueHue .BaxHeimme XJIopuabl M HAXOXICHUE HUX B
pUPOJIE.
3/20 | NMpakrtuyeckasi padora Ne3:» IloayueHue COJISTHON 1 https://resh.edu.ru/subject/lesson/3034/start
KHCJIOTBI ¥ ONIBITHI C Heiiy.
4/21 | Pemienne 3amau 1o (Gopmyiie W ypaBHEHHIO (Ha H30BITOK MU 2 https://resh.edu.ru/subject/lesson/3034/start
5/22 | HegOCTATOK)
6/23 | O6mas  XapaKTepHCTHKA eMeHTOB 6 rpynmbl-A. 1
OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIC CTCICHH
okucienus. CtpoeHue u (GU3MYECKUE CBOMCTBA KHCIOPOJAa H
cepbl.(7 1)
7/24 | Xumudeckue CBOMCTBa cepbl. Asmorporusi cepol .Cepa B 1 https://resh.edu.ru/subject/lesson/2751/start/
PUPOJIE.
8/25 CepoBogopoa. CBoMCTBa CEpOBOIOPOA. 1 https://resh.edu.ru/subject/lesson/2751/start/
https://resh.edu.ru/subject/lesson/1877/start
9/26 | Cepnas kucnoTa. u3NUECKre U XUMHYECKUE CBOMCTBA CEPHOM 1 https://resh.edu.ru/subject/lesson/1877/start
KucoThl. T.k.Ne3.
10/27 | Ilomydyenue cepuoit kucinotel. [Ipumenenme. Comm cepHOU 1 https://resh.edu.ru/subject/lesson/1877/start
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https://resh.edu.ru/subject/lesson/2751/start/

kucnoThl. KauecTBeHHAs peakius Ha Cyiab(ar aHHOH. .

11/28 | IpakTuyeckasi padora Ned:» Pemenne 1.
IKCIEPUMEHTAIbHBIX 3a/1a9».

12/29 | P.c. Nel:»Xumuueckue 3azpA3HeHUA -KUCLOMHbBLE 00MHCOU, 1 https://resh.edu.ru/subject/lesson/1878/start/
3azpAsHenue 6030yxa U  6000émM0O6 , CROCOOBL €20
npeoomepauieHus .

13/30 | OOmiass xapakTepHCTHKA 5 rpymmsi-A.  OcobeHHOCTH 1 https://resh.edu.ru/subject/lesson/1878/start

CTPOEHHMs aToMa a3oTa U azoTa ¢ocdopa, CTENEHN OKUCICHUSI.
Aot B npupoe.(94)

14/31 | ®usnyeckue U XMMHYECKHE CBOICTBA a30Ta. KpyroBopoT a3ora 1 https://resh.edu.ru/subject/lesson/1878/start
B IIPHUPOJIE.

15/32 | Ammuak .CBoiicTBa, IPUMEHEHHE, MOJTyICHHE. 1 https://resh.edu.ru/subject/lesson/1880/start

16/33 | IpakTuyeckass padora NeS» IloayyeHme amMmuaka W 1 https://resh.edu.ru/subject/lesson/1880/start
HU3Yy4YeHHe ero CBOMCTBY.

17/34 | Conu ammonus. T.kNed 1

18/35 | A3zoTHas KuCIOTa , MOJydeHHe, CBOWCTBA . HUTpaTh 1 https://resh.edu.ru/subject/lesson/2688/start

19/36 | P.c.Ne2: Hcnonvzosanue coneii numpamos u coneil asoma ( 1 https://resh.edu.ru/subject/lesson/2688/start
KUCTOMHbBLE 00HCOU,3A2PAZHEHUSL BOOOEMOB,B030VXA, NOUBLY.

e IlpenMeTHbIE Pe3YJIbTATHL;;
® (OO0bsCHATHL OO0IME 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB (METATMYECKUX U HEMETAJUIMYECKHX ), UX COCAMHEHUH B MpeAerax MaJbIX U OONBITNX
TIEPHO/IOB ,a TAK)Ke M3MEHEHHNE CBOICTB B TJIABHBIX W TIOOOYHBIX MOATPYIIIAX;

®  Kiuaccuuuuposamev xumuyeckue MeMeHmbl  HeopSaHuyecKue 6euecmea U XumMuyeckue peakyuy (1o 4uciy u cocmagy pe2eHmos, no menjiogomy
ahhexmy, ,no U3MEHEeHUIO CIMeneHu OKUCIEHU,; COOCMBEHHbIX U)el, HABbIK VEANCUMENIbHO20 OMHOUEHUS K YYHCUM UM, 0hOPMIEHHbIM 8 pabomax Opyaux
uccredogameneil,

®  xapakmepuzoeamv(onucvléams oOWUe CEOUCMEA XUMUYECKUX IIeMeHmoEe U _cneyuuyeckue ceoucmed NpPOCMbIX U CILOJICHbIX 6euiecms,
NoOMEEPIAHCOAs, MOLCKYASAPHLIMU U UOHHLIMU VDAGHEHUAMU XUMUYECKUX PeaKyuil;

L4 PACKpbleamb CYUIHOCNTb OKUCTIUMETbHO-60CCHIAHOBUMENTbHbIX pealmuﬁ nocpedcmeozw cocmaenienHus 31eKnpoHHo20 6aﬂcha;;

L4 npozHozupoeambs ceolicmea seuecmes 6 3a8UCUMocnmu_om CmpoeHusl ,603MOAHCHOCIMU NPOMEKAHUA XUMUYECKOU peaxkyuu 6 pasiudHblx YCI10BUAX, -

®  nPosoduUmMb peakyuu , NOOMEepHcOaue Ka4eCmeeHHblll COCMAE DA3IUYHbIX _8euecmes. DACHO3HABAMb ONbIMHLIM _NYMEM . XA0PUO _UOHDL,
OpoMuUO UOHBL, HOO0UO UOHBI, KapboHam UoHbl, (docham uoHbl, CUIUKAM UOHLL, CYIbdam UOHbIL,  2UOPOKCUO UOHBL, KAMUOHbL AMMOHUS, UOHbL, UZYYCHHLIX
MEemainos, NPUCYmMCcmeVIouWux 8 pacmeopax HeopSaHUYecKux 6eulecms.

L4 NPUMEHATHb OCHOBHBLIC OIl€paluu MBICIIMTEIILHON ACATCIBHOCTU : aHAJIN3, CHHTC3, CPABHCHUC, O606I]_I€HI/I€, CUCTEMATHU3aINIO. BrisBnenue
MPUINHHO-CJICACTBCHHbBIX CBsI3el AJI U3YUYCHUA CBOMCTB BCIOICCTB MW XHUMHYCCKHX peaKuHﬁ CCTCCTBCHHO-HAYYHBIC MCTOIbI: Ha6J’IIO,Z[eHI/Ie, HU3MCPCHUC,
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9KCTIIEPUMEHT, (peabHbIi 1 YMCTBEHHBIN ), MOJCTTUPOBAHHUE. |

1

20/37

®ochop. Crpoenne atoma pocdopa. AJUIOTPONHBIE
moauuxkanun pocdopa..

21/38

Oxcup pocdopa, hochopnas kuciora. Conu- Gpocdarsi.
KauectBenHnas peakuus Ha pocdarsbl.
P.c. Ne3: « MuHepaibHble YA100peHUs».

https://resh.edu.ru/subject/lesson/1882/start

22/39

OOmrasi xapakTepuCTHKa 3JEMEHTOB 4-A TpYIIIBI..
AnnoTtponus yriiepoja. CgoiicTBa yriepoja.
Ancopbuus. .P.cNed.Dkonocuuecue npooénemovt
C6A3AHHBIE C  Y2IEKUCHAbIM  2a30M, NAPHUKOGHLIL
Ihhexkm , uzmenenue Krumamay.yYz2onvhan Kucioma
u eé coau.

https://resh.edu.ru/subject/lesson/1883/start

23/40

IIpakTHyeckas pabora Ne6:» IHonyyenue
YIJIeKHMCJI0T0 ra3a U onbIThl ¢ HUM». KauecTBeHHasn
peakuus HA KApOOHATHI.

https://resh.edu.ru/subject/lesson/1882/start

24/41

IIpoBepounasi padora Ne3:» Hemerauab».

https://resh.edu.ru/subject/lesson/1883/start

Pa3zden Ne3:» Memannbl u ux coeOUHeHUsa».

16

https://resh.edu.ru/subject/lesson/1884/start

1/42

OO0mrast  xapakTepUCTHUKa METAJJIOB Ha  OCHOBE
MOJIOKEHUS B MIePUOINYECKON CHCTEME
J.N.MenpeneeBa; CTpOCHHE aTOMOB; MeETaJUITMYECKas
KpUCTAJUTMYECKass peméTka M METaUTHYeCKas CBS3b.
CBolicTBa METAJIJIOB.

https://resh.edu.ru/subject/lesson/1884/start

2/43

[TonsiTHE O KOPPO3MU U OCHOBHBIE METOJ]IbI OOPHOBI C
KOppO3uel METalJIOB..

https://resh.edu.ru/subject/lesson/1884/start

3/44

Cmnassi(ctanb, 4yryH, 6ponsa) [Ipumenenue criaBoB B
OBITY M IPOMBIIIICHHOCTH. .

https://resh.edu.ru/subject/lesson/1884/start/

4/45

[lenoyHble MeTaJUIbl: HAXOXKJICHHE B IEPUOJIUYECCKOM
cucremMe .Duspueckue W XUMHYECKHE CBOMCTBA
MetamoB. Oxcuapl  u  ruapokcuabl.lIpumenenue.
T.k.Ne5

https://resh.edu.ru/subject/lesson/1885/start

5/46

[lénouHo-3emenbHble  MeTaIbL.CTPOEHHE  aTOMOB,
cBoiictBa. P.c.Ne5:» JKécmrxocmov 600vl u cnocoont eé
YCmPAHeHus.

https://resh.edu.ru/subject/lesson/1885/start

6/47

AHIOMHHHﬁ, IOJIOKCHHUE aJIIOMHMHHSA B HepHOI[quCKOﬁ

https://resh.edu.ru/subject/lesson/1886/start
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CUCTCMC, CTPOCHHUC aTOMaA..

7/48 AmboTepHbIe COCTUHCHHS ATFOMHHUS. https://resh.edu.ru/subject/lesson/1885/start

8/49 XKenezo. [lonoxenue keneza B Ttadmuue J.U. https://resh.edu.ru/subject/lesson/2749/start
Memnpeneena. OcoOeHHOCTH ~ CTPOCHHS  aroMa.
Du3nyuecKue U XMMUYECKHE CBOWCTBA JKee3a.

9//50 OKcHJIbl ¥ THAPOKCHIBI JKeJIe3a M UX CBOWCTBA https://resh.edu.ru/subject/lesson/1888/start

10/51 IpakTHyeckas padora Ne.7:» Pemenne https://resh.edu.ru/subject/lesson/1887/start
IKCNEPUMEHTAIbHBIX 3a/a4 MO0 TeMe -Kejie30 M
CoeIMHEHHUS JKeje3a.

11/52 IpakTHyeckas padora Ne8:» Pemenne https://resh.edu.ru/subject/lesson/2750/start
IKCNEPUMEHTAIBHBIX 33124 N0 TeMe: MeTAJLJIbI».

12/53 P.c.Ne6:» MecToposxiaeHue MeTaJIJIOB B https://resh.edu.ru/subject/lesson/1889/start
ApXaHreJbCKOH 001aCTH..

13/54 Perrenue 3a1a4 ¢ mpOM3BOICTBEHHBIM COJICPKAHUEM https://resh.edu.ru/subject/lesson/1890/start

14/55

15/56 IIpoBepounasi pagora Ned:»MeTawibi»..

16/57 IMpome:kyTouHasi aTrecTamus 3a Kypc 9 Kjacca B https://resh.edu.ru/subject/lesson/1891/start
¢opme UTOroBOM NMPOBEPOYHOI PadOTHI.
-Paznen Ned: «XuMusi H OKpY:KaloIiasi cpeaa. https://resh.edu.ru/subject/lesson/1891/start
IIpenMeTHbIe pe3yabTaThI:
IIporno3upoBaTh CBOICTBAa BEIIECTB B 3aBHCUMOCTH
OT CTPOCHHUS;

1/58 HoBele MaTepuanbl W TEXHOJOTHMHM BemmecTtBa u https://resh.edu.ru/subject/lesson/1891/start
MaTepHalIbl B IOBCEHEBHOM KU3HH YEJIOBEKA. .

2/59 XuMus W 3I0pOBbe. besomacHoe HCIOIB30BaHUE https://resh.edu.ru/subject/lesson/2748/start
BEIICCTB M XUMHUYECKUX peakuuii B ObiTy. IlepBas
MIOMOIIb ITPY OTPABJICHHSX..

3/60 OCHOBBI SKOJIOTHYECKOW TPaMOTHOCTH. XUMHUYCCKHUE https://resh.edu.ru/subject/lesson/1891/start
3arps3HeHus: okpyxatomien cpenpl.(ITJ1K).

4/61 Pousib XUMUM B pelIeHUH SKOJIOTHYECKUX MPOoOIIeM. https://resh.edu.ru/subject/lesson/1891/start
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5/62 [Tpupo1HbIC HCTOYHUKH YTIIEBOAOPOI0B(YTroJib, 1 https://resh.edu.ru/subject/lesson/2748/start
MPUPOIHBIN ra3, He(Th), IPOAYKTHI HX MEPePabOTKH ,UX
POJIb B OBITY U IPOMBIINIJICHHOCTH.
6/63 CunukatHas TMPOMBIIUICHHOCTh .M3ydeHune o0pasios 1 https://resh.edu.ru/subject/lesson/1891/start/
CTEKJIa, KEPAMUKH, CIJIABOB METAJIJIOB, MIOJIMMEPOB.
Tema 3. O000nIeHNe 3HAHNH 5
1-3/64 IToBTOpeHue Mo TeMe: « XMMHUYECKAsi PEaKIHs». . 3
4-5/65-68 | IToBropenue mo teme: «Pemenne 3amaw. 2 https://resh.edu.ru/subject/lesson/1694/start/
IlepeyeHnb 3/IeMEHTOB CO/Iep:KaHUs1, TIPOBePsieMbIX HA OCHOBHOM
rocyJ1apCcTBeHHOM JK3aMeHe 10 XUMUM
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 [TepBoHauanbHBIE XUMUYECKUE TTIOHATUS
1.1 Yucteie BemecTBa u cMecH. CriocoObl pa3iesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3JIEMEHTHI. CUMBOJIbI XUMUYECKUX AJIEMEHTOB. [IpoCThie U CIIOKHBIE BEIIECTBA.
1.3 Xumudeckas opmysa. BaJeHTHOCTb aTOMOB XUMHUYECKUX 3JIEMEHTOB. CTETICHb OKUCICHUS
1.4 3aKOH MOCTOSHCTBA cOocTaBa BeulecTB. OTHOCUTENNbHAsI aTOMHas Macca. OTHOCUTENIbHAsT MOJIEKYJIApHas Macca. MaccoBasi 10J1s1 XUMHUYECKOTO
SJIEMEHTA B COETUHEHNH
1.5 KonunuectBo BemectBa. Monbs. MounsipHast Macca. Momnsipablii 00beM ra3oB. B3auMocBsi3b KOJIMYECTBa, MAacChl U YHCIA CTPYKTYPHBIX €IHHHII
BEIIEeCTBAa
1.6 Pu3nuecKrue 1 XMMUUYECKHE SIBJICHUSL. XMMUYECKasl pEeaKLMs U €€ MPU3HAKU. 3aKOH COXPAHEHUS] MAcChl BEUIECTB. XUMUYECKUE YPaBHEHUS
2 [Tepuoanueckuii 3akoH u [lepuoanueckas cuctema xumuueckux nemeHToB J[.1. MenneneeBa. CtpoeHue aToMOB
2.1 [Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux sneMeHToB .M. Menneneesa. Ilepuonsl u rpynmnbsl. OU3WUYECKUN CMBICT
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA
2.2 Crpoenne aromoB. CocTtaB aToMHbBIX sifiep. M3orombl. DnekTpoHbl. CTpoeHHE DIEKTPOHHBIX O0O0JI0YEK aTOMOB MEpBhIX 20 XUMUYECKHX
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aneMeHToB [lepuoanueckoii cucremsl 1.1, Menaeneesa

2.3 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XUMHYECKHMX JJIEMEHTOB TEPBBIX TpPEX TMEpUOJOB, Kalldsd, Kaiublus (paadyca aToOMOB,
ANEKTPOOTPUIIATEIILHOCTH, METAUIMUYECKUX M HEMETAJUTMYECKUX CBOMCTB) M UX COCAMHEHHH B COOTBETCTBUU C IOJIOKEHHUEM DJIEMEHTOB B
[lepuoanydeckoil cuctemMe U CTPOCHUEM UX aTOMOB

3 CrpoeHue BeriecTBa

3.1 Xumuueckasi cBa3b. KoBajeHTHast (MOJspHAs M HEMOJSPHAsl) CBS3b. DJEKTPOOTPUIIATETLHOCTh XUMUUYECKHX JJIEMEHTOB. MOHHas CBsI3b.
Merannuueckasi CBS3b

3.2 Tunbl KpUCTAIUTMUECKUX PEHIETOK (aTOMHAsl, MOHHAsI, METaJUTMUeCcKasi), 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJUTMYECKON PEIIETKH
Y BHJIa XUMHUYECKOH CBSI3U

4 Baxneiimme npeacTaBuTe M HEOPraHUIECKUX BEMIecTB. HemeTamibl 1 ux coeiMHeHUST. MeTallIbl M UX COSAMHEHUS

4.1 Knaccudukanus m HOMEHKIATypa HEOPraHMYECKHMX COCIWHEHUH: OKCHIOB (cojeoOpasyrolue: OCHOBHBIC, KHCIOTHBIC, aM(pOTEpHBIE) U
HecosieoOpa3yrolue; OCHOBaHWMA (IIET0YM W HEPACTBOPUMBIC OCHOBAaHHS); KHCJIOT (KHUCIOPOJCOACpKAIIMe U OECKUCIOPOIHBIC,
OJITHOOCHOBHBIC 1 MHOTOOCHOBHBIE); COJIEH (CPETHUX M KUCIIBIX)

4.2 Ou3nyeckue U XMMUYECKHE CBOMCTBA NMPOCTHIX BEIIECTB-HEMETAUIOB: BOJOpOJA, XJIOpa, KUCIOpOJa, cephl, a3oTa, (ocdopa, yriepoaa,
KpeMHUs

4.3 Ouznyeckue U XMMUYECKHUE CBOWCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIUTHS, HATPHS, Kalus, MarHUS U KaJbIHs, ATIOMUHHS, XKele3a.
DJIEKTPOXUMHUYECKHUI PsiJl HAIPSHKEHUI METaJlJIoB

4.4 OuznyecKkue U XMMHUYECKHUEe CBOMCTBA BOJIOPOAHBIX COSTMHEHHI HEMETAIIOB: XJIOPOBOIOPO/Ia, CEPOBOJIOPOIa, aMMHAaKa

4.5 duznyeckue U XUMUYECKHe CBOICTBA OKCcUI0B HemeTaiios: cepsl (IV, VI), azota (11, IV, V), docdopa (111, V), yraepona (11, 1V), kpemuus
(IV). Ilony4yeHue okCUIOB HEMETAIIIOB

4.6 XuMuYeckue cBoiicTBa okcuaoB: MetamoB [A - [IIA rpynm, nunka, menu (1) u xenesa (11, III). [Tomyuenue okcumIoB METaIIOB

4.7 XUMUYECKHE CBOICTBA OCHOBAaHMI M aM(OTEpPHBIX THIPOKCHIOB (Ha MpUMepe THUAPOKCUIOB AallOMUHUA, Kenes3a, HuHKa). [lomyuenue
OCHOBaHUH M aM(POTEPHBIX THAPOKCUIOB

4.8 OO0mue XUMHYECKHe CBOMCTBA KHUCIOT: XJIOPOBOJOPOIHON, CEPOBOIOPOIHOM, CEPHHUCTOHM, CEpHOM, a30THOH, (ochopHOM, KpeMHHUEBO,

yrosipHOU. OcoOble XMMHUYECKHE CBOMCTBA KOHLIEHTPUPOBAHHOM CepHOI 1 a30THON KucioT. [lomydyenue kucior
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4.9

OOmre xuMuYeckue cBoicTBa cpeanux coneil. [lomydenue coneit

410 |Ilomydenue, cobupanue, pacro3HaBaHUE BOJIOPO/a, KUCIOPOAa, aMMHAKa, YTIICKUCIIOTO ra3a B 1JabopaTopuu

411 |TlonmyyeHue aMMuakKa, CEpHON M a30THOM KHUCIJIOT B MPOMBIIIIEHHOCTH. OOI11e cr1ocOObI MOJyYEHUS METAIIIIOB

412 |I'eHernyeckas CBS3b MEXKIY KJIacCaMU HEOPTaHMYECKUX COSTMHEHHIA

) XHWMHUYECKUE PEAKLIUN

5.1 Krnaccudukanus XuMHUecKuX peakiuil Mo pa3aMyHbIM MPU3HAKAM: 110 YHUCIY M COCTaBy YYacTBYIOIIMX B PEaKIIMU BEILIECTB, 110 TEINIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENEHEW OKUCIEHNSI XUMHUUECKUX 3JIEMEHTOB

5.2 TenoBoil 3¢ ekt XuMHUECKON peaKklMK, TEPMOXUMHUYECKUE YpaBHEHUS. DK30- U SHI0TEpMUYECKHE peakiuu. TepMoXuMuiecKkre ypaBHeHHs

5.3 OKHCIINTENBEHO-BOCCTAHOBUTENBHBIE peakiuu. OKHCIATEIN W BOCCTAHOBUTENH. lIpomecchl OKMCIEHUS M BOCCTAHOBJIEHHUS. DJIEKTPOHHBIN
0ayaHC OKHCIUTENbHO-BOCCTAHOBUTENLHOM peakiuu

5.4 Teopus >mekTponuTHIECKON nucconranun. KaTHOHBI, aHHOHBI. DIEKTPOJIUTHI K HEAIEKTPOJUTHI. CHilbHBIE U Ci1a0ble AIeKTpoduThl. CTeneHb
JUCCOLUALIU

5.5 Peakiun noHHOTO OOMEHA. Y CIOBUS NPOTEKAHUS PEAKIIUH HOHHOIO 0OMEHa, IIOJIHbIE U COKpAILlEHHbIE MIOHHbBIE YPAaBHEHUSI PEAKIIUN

6 XuMUs U OKpyKarolas cpeja

6.1 BemectBa u Marepuaisl B IOBCEJHEBHOM XHM3HU YeIOBeKa. be3onacHoe UCIOIb30BaHUE BELIECTB M XUMUYECKUX PEAKLUN B Ja00OpaTOpUU U
oObITy. [lepBast mOMOIIb IPYU XUMUYECKUX 0’KOTAX U OTPABJICHUIX

6.2 XUMHUECKOe 3arps3HEHHE OKpyKarollel cpeabl (KUCIOTHbIE MOXKIM, 3arpsA3HEHUE II0YBbI, BO3AyXa M BOJIOEMOB), CIIOCOOBI €ro
npenotBpaiienus IlpenensHas pomycrtumast koHueHtpanus Bemects (I1J1K). Posnb xuMun B pemieHHH 3KOJIOTHYECKUX MpoOieM. YcuiieHue
HapHUKOBOTO 3P QeKTa, pa3pylieHre 030HOBOT'O CIIOS

6.3 IIpumenenue cepsl, a30Ta, pocdopa, yriaepoaa, KpeMHUS U UX COAUHEHHUH B ObITY, MEIUIMHE, POMBIIUIEHHOCTH U CEJIbCKOM XO3SHCTBE.
[IpuMeHeHre METauIoB M CIUIaBOB (CTajb, YYryH, AIOPAJIOMUHUM, OpoH3a) B ObITY M NPOMBIIIJIEHHOCTH MX coeanHeHuid. Ilonstne o
KOPPO3HH METAJJIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI X OT KOPPO3UHU

6.4 [IpupoHBIE MCTOYHHMKU YTJIEBOJOPOJOB (Yrojib, MPHUPOJIHBIA ra3, He(Th), MPOAYKTHI UX INepepaboTKu (OEH3MH), MX POJb B OBITY H

MPOMBIINIJICHHOCTH
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6.5 [IepBoHauanbHbIE TOHATHSI 00 OPraHUYECKUX BEILIECTBAX KAaK O COCIMHEHHUAX yriiepoaa (MeTaH, 3TaH, STHIICH, alleTUJICH, STaHOJI, TJIUIEPHH,

YKCYyCHasa KI/ICJIOTa). [TonsTHEe 0 OMONIOrMYCCKH BaXKHBIX BCIICCTBAX: XUpPaAX, 6en1<ax, YrJIeBOJ4ax - U UX POJIM B JKU3HU YCJIOBCKaA

7 PacueTnr:

7.1 1o opMynaM XHMHYECKHX COEANHEHHH

7.2 Macchl (MaccoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 10 XUMUYECKUM YPaBHEHUSIM

IIpoBepsiemble Ha OI'D no xumuu TpedoOBaHUs
K pe3y/JibTaTaM 0CBOCHHUS OCHOBHOM 00pa30BaTe/IbHOI NPOrpaMMbl
OCHOBHOT0 00111ero 00pa3oBaHus

Kon IIpoBepsiemble TPeOOBaHNSI K MPeAMETHBIM pe3yJibTaTaM 6a30BOr0 YPOBHSI OCBOEHUSI OCHOBHOI 00pa3oBaTe/IbHOM MPOrpaMMbl
MPOBEPAEMOro OCHOBHOI0 00111ero o0pazoBanusi Ha ocHoBe PI'OC
TpeOOBaHUSA
1 [Ipencrasnenue:
1.1 0 TO3HABaeMOCTH SIBJICHUI IPUPOJIbI, MOHUMAaHHE OOBbEKTHUBHOW 3HAUMMOCTH OCHOB XMMMYECKON HAayKH Kak OOJACTH COBPEMEHHOTO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOIIel KyJAbTyphl U HPAKTHUECKON NEATEIBHOCTH YEJIOBEKAa B YCJOBHSIX COBPEMEHHOIO OOIIECTBA;
IMOHMMAaHHE MECTAa XUMUU CPEIN IPYIUX €CTECTBEHHBIX HAYK
1.2 0 HAY4HBIX METOJaxX MO3HAaHHUs, B TOM YHCIE SKCHEPUMEHTAIbHBIX U TEOPETUUYECKUX METOJIAaX HUCCIIEJOBAaHUS BEIIECTB U HU3y4YCHUS
XMUMHYECKUX PEaKILUii; yMEHHUE UCII0JIb30BATh MOIEIH JIJIs1 OOBSICHEHHS CTPOCHUSI aTOMOB U MOJIEKYIT
1.3 o cdepax nmpodeccuoOHAIBHON NESTEILHOCTH, CBSI3aHHBIX C XUMUEH U COBPEMEHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKEHUSIX
XMMHYECKON HayKH, 4YTO I[IO3BOJIUT OOYydYaloIIUMCS paccMaTpuBaThb XUMHUIO Kak cdepy cBoeil Oyaymied mnpodeccuoHaIbHOU
NEeSITeNbHOCTH W ClelaThb OCO3HAHHBIM BHIOOP XMMHMM KakK MPO(UIBLHOrO MpeaMeTa MpHU IMepexojieé Ha YPOBEHb CPEAHEro OOIIero
oOpa3oBaHus
2 Branenue cucreMoii XUMUYECKUX 3HAHUN U YMEHUE TPUMEHSATh CUCTEMY XMMHUUYECKUX 3HAHUM, KOTOpasi BKIIOYAET:
2.1 BOKHEUIIINE XUMUYECKUE TIOHATHUS: XUMHUUYECKUH 3JIEMEHT, aTOM, MOJIEKYJIa, BELIECTBO, POCTOE U CIOKHOE BEIIECTBO, OJHOPOAHAS U
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HEOJIHOPOJHAsi CMECh, OTHOCHUTEIIbHBIE ATOMHAsI U MOJIEKYJISIPHAsE MACChl, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHASI Macca, MOJISIPHBII
00BEM, OKCHJI, KUCJIOTA, OCHOBAHUE, CONb (CPEIHssA), XUMUUYECKAsT PEaKIHsl, PEaKIUu COCIUHCHHS, PEAKIIUU PA3JIOKEHUs, peaKiuu
3aMeIICHUs, PeaKui 0OMeHa, TeII0BOH 3(h(eKT peakunu, FK30- U SHIOTEPMUIECKUE PEAKIIUHU, PACTBOP, MACCOBAs OS] XUMHUECKOTO
3JIEMEHTA B COCIMHEHUH, MACCOBAsl IOJISl M MPOLEHTHAsI KOHIEHTPALMs BEIIECTBA B pacTBOPE, AJIPO aTOMA, MJIEKTPOHHBIN CIIOK aToMa,
aTOMHAasi OpOWTAaNb, PaJWyC aTOMa, BAJIEHTHOCTh, CTEIICHb OKHCICHHS, XHUMHYECKash CBS3b, JEKTPOOTPUIATEIBHOCTD, TOJISIPHAS U
HETIOJISIpHAsi KOBAJIGHTHASI CBSI3b, HOHHAS CBSA3b, METAJUIMUECKAs CBSI3b, KPUCTAIUIMUECKAS PElIeTKa (aTOMHAs, MOHHAs, METaJJTMYecKasi,
MOJIEKYJIIpHAsi), UOH, KaTHOH, aHWOH, DJIEKTPOIUT M HEIICKTPOJUT, DIEKTPOIUTHUECKAs JUCCOIHAINS, PEaKIMd HMOHHOTO OOMEHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKI[UHN, OKUCIIMTENIb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHUE, DJIEKTPOJIA3, XMMUYECKOE
paBHOBecHE, 00paTUMbIe U HEOOPATUMBIE PEAKIIUHU, CKOPOCTh XUMUYECKOHN peakiuu, karanusarop, [1JIK, koppo3us MeTamios, crijiaBbl

2.2 OCHOBOITOJIArarolfe 3aKOHbI XUMHU: 3aKOH COXPAHEHHUs Macchl, nepuoandeckuii 3axkoH .M. MenneneeBa, 3aKk0OH OCTOSTHCTBA COCTaBa,
3aKOH ABOTaApO

2.3 TEOPUH XUMUH: aTOMHO-MOJICKYJISIPHASI TEOPHUS, TEOPHS DIIEKTPOTUTHUCSCKON TUCCOITHAIIIN

3 Brnanenue ocHOBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH:

3.1 yYMEHHUE MPABUIBHO HCIIOJIH30BAaTh M3yYCHHBIC BEIIECTBA U MAaTepUalbl (B TOM YHCIIC MHUHEPAIbHBIC yI0OpEHUs, METAJUIbl U CIUIABHI,
MPOAYKTHI TIEPEPabOTKU MPUPOJIHBIX HCTOUYHUKOB YIIIEBOJAOPOIOB (YIJisi, TPUPOJHOTO Ta3a, HeTH) B OBITY, CEIBCKOM XO3SUCTBE, HA
MPOM3BOJICTBE W TOHUMAHWE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB I OpraHM3Ma 4YeJOBEKa, YMEHHE MPOTHO3HPOBATH BIIMSHHE
BEIIIECTB M XUMHUUYECKHUX MTPOIIECCOB HA OPTaHU3M YeJIOBEKAa M OKPYKAIOIIYIO IPUPOIHYIO CPEIy

3.2 YMEHUE UHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSMHU JIPYTMX YYCOHBIX MPEIMETOB

3.3 HaJM4YKMe ONbITa PAOOTHI C Pa3IUYHBIMH UCTOUYHUKAMHU MH(POPMALIUK TI0 XUMUH (HaydHas ¥ HAYYHO-TIOMYJIIpHAs JIUTEPaTypa, CIIOBapH,
CIIPaBOYHHMKH, HHTEPHET-PECYPCHI)

3.4 yMeHHE 00bEKTUBHO OLICHUBATh MH(OPMAIIHIO O BEIIECTBAX, UX MPEBPAIICHUIX U MPAKTUYECKOM MPUMEHEHUH U YMEHHUE UCTI0JIb30BaTh
ee IS petieHus yueOHO-03HaBaTeIbHbIX 3a/1a4

4 Brnagenue ocHOBaMM MOHATHIHOTO amnmapaTa U CUMBOJUYECKOTO sI3bIKa XHUMHH JUIsl COCTaBiICHUS (HOPMYNI HEOPraHMYECKUX BEIIECTB,
ypaBHEHUN XUMHUUYECKUX peakiuii; ocHoBaMu xumudeckoit HomeHkIaTypsl (IUPAC u TpuBuanbHOiN)
5 YMeHue 0OBACHATH CBSI3b MOJOKEHUsS dJeMeHTa B llepuonndeckoil CUCTeME C YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB

XUMHUYCCKUX 3JICMCHTOB (COCTaB U 3apsdan aapa, 061_]_[66 YHUCJII0 SHGKTpOHOB), pacnpeaciiCHUCM SJICKTPOHOB 10 SHCPICTHYCCKUM YPOBHIM
ATOMOB IICPBBIX TPEX MICPUOAO0B, KAJIUA U KaJIbIIUA
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[IpencraBieHre o MEPUOJUYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX 3JIEMEHTOB (paauyc aToMa, 3JIEKTPOOTPULIATEIbHOCTB),
IIPOCTBIX U CJIOKHBIX BEIIECTB OT IOJIOKEHUS 3IeMeHTOB B [leproauueckoit cucreMe (B MajbIX NEPUOJAX U TJIaBHBIX MOATrPYIIax) U
JJIEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenune kiaccupuImpoBaTh:
7.1 XUMHYECKUE PJIEMEHTBI
7.2 HEOpraHMYEeCcKHe BELIeCTBa
7.3 XUMUYECKUE PEAKIINH
8 YMeHune onpenensTh:
8.1 BAJICHTHOCTH M CTEIIEHb OKUCIICHUS XUMHUYECKUX IEMEHTOB, 3apsii HOHA
8.2 BHJT XUMHYECKOM CBSI3U M THIT KPUCTATMYECKON CTPYKTYPHI B COSTUHEHUSIX
8.3 XapaKTep cpeibl B BOJAHBIX pacTBOpaX BEMIECTB (KUCIOT, OCHOBAHHUH)
8.4 OKHUCJIUTEh U BOCCTAHOBUTEIb
9 YMeHne XapakTepu30BaTh (PU3NIECKE M XUMHUECKHE CBOMCTBA!
9.1 MPOCTHIX BEIIECTB (KHCIOPO, 030H, BOJOPOI, rpaduT, aimMa3, KpeMHHUH, a3oT, Gocdop, cepa, XJop, HATPHA, Kalluil, MarHHiA, KaJbIIHi,
ATFOMUHHM, KEJIE30)
9.2 CIIO)KHBIX BEIECTB, B TOM YHUCIIE MX BOJHBIX PAcTBOPOB (BOJA, aMMHaK, XJIOPOBOIOPOI, CEPOBOJOPOJ, OKCHABI M THIPOKCHIBI
metaioB I - IIA rpynn, amomunus, menu (II), munka, sxenesa (11 u III), okcuast yraepoaa (I u IV), kpemuus (IV), azora u docdopa
(I u V), cepst (IV u VI), cepuucras, cepHasi, a30TucTas, a3otHas, GocopHasi, yroibHas, KpeMHHEBasi KUCIOTA U UX COJIH)
9.3 MPOTHO3UPOBATh W XapaKTEPU30BaTh CBOKMCTBA BEIISCTB B 3aBUCUMOCTH OT WX COCTaBa W CTPOCHHsI, TNPUMEHEHHE BEUICCTB B
3aBHCUMOCTH OT UX CBOMCTB, BO3MOXHOCTh ITPOTEKAHUS XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBUIX
10 YMeHue coCTaBIsITh MOJEKYJISIPHBIE U HOHHBIC YpaBHEHUS PEAKIIHiA, B TOM YHCIIE:
10.1 peakuuii HOHHOTO oOMeHa
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10.2

OKHCIINTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKuHﬁ

10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA N3yYCHHBIX KIacCOB (IPYII) HEOPraHUYECKUX BEIECTB
10.4 MOATBEPIKIAIONIUX TCHETHYECKYIO B3aUMOCBSI3b MEXK Ty HUMHU
11 YMeHue BbIUUCIITh (IPOBOAUTH PacUeThl):
111 OTHOCHTEIIbHYIO MOJIEKYJISIPHYIO H MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO JIOJII0O XUMUYECKOTO 3JIEMEHTA B COCMHEHUH
11.2 MAacCOBYIO JIOJIKO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00heM Ira3oB
11.4 10 YpaBHEHUSAM XUMHYECKHUX pPEeaKLUi U HaXOJAUTh KOJMUYECTBO BEIIECTBA, 00bEM U MAcCy peareHTOB UJIU MPOJIYKTOB peakluu
12 Bnanenue (3HaHMEe OCHOB):
12.1 OCHOBHBIMH METOJAaMH HAy4yHOTO TO3HaHWs (HaAOIIOJeHUE, U3MEpPEHUE, SKCIICPUMEHT, MOJCIUPOBAHUE) TPH W3YYCHUH BEIIECTB U
XUMHUYECKUX SIBJICHUI; yMeHHE chopMynHpoBaTh NpoOIEMyY U MPEUIOKUTD ITyTH €€ pelIeHUS
12.2 0e30macHO# pabOThl ¢ XUMUYECKUMH BEIIECTBAMH, XUMHUUECKOU MOCYAOU U Ta00paTOpHBIM 000pyA0BaHUEM
12.3 MpaBuWIaMu 0e30MacHOTO OOpalleHusl C BEIIeCTBAMH, HCIOJIb3yeMbIMH B IOBCEIHEBHOM >XM3HU, MPAaBUJIAMU TOBEICHHUS B IENAX
cOepexxeHUs 370pOBbSl M OKpYXKaloLleil MPUpPOJHON Cpelpl; MOHUMaHUE Bpena (OMacHOCTH) BO3ACUCTBHSI HA JKUBBIE OPTraHU3MBbI
OTIpeJIeNIEHHBIX BEIIECTB, CHOCOO0B YMEHBUICHUS U NMPEAOTBPAILIEHUS UX BPEAHOTO BO3ICHCTBUS
13 Hanuuue npakTHuecKkrux HaBBIKOB IJIAHUPOBAHUS U OCYIIECTBICHUS CIECIYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
13.1 W3y4YeHHE M ONHcaHue (PU3NYECKHX CBOWCTB BEILIECTB; O3HAKOMJICHHE C (U3UYECKMMHU M XUMHUYECKUMU SIBIICHUSMH; OIIBITHI,
WUTIOCTPUPYIOIIKNE MPU3HAKU NMPOTEKAHUS XUMHUECKUX PeaKuit
13.2 M3Yy4eHHEe CIIOCOOOB pa3/iesieHusl cMecei
13.3 MOJIydeHHEe KUCJIOPOJa W M3Y4YEHHE €ro CBOMCTB; MOJIydEHHE BOJOPOJA M M3Y4YEHUE €ro CBOMCTB; MOJIydYEHHME YIJIEKUCIOrOo ra3a u
M3yuYeHHE €ro CBOMCTB; MOJIyYeHHE aMMHUaKa U U3y4eHHe ero CBOICTB
13.4 MIPUTOTOBJICHHE PACTBOPOB C OIPEJICIIEHHON MacCOBOM J10JIel paCTBOPEHHOTO BEIIECTBA
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135

MPUMEHEHHE WHAWKATOPOB (JIakKMyca, MeTHIopamka U (eHondranenna) ans onpenesieHus XapakTepa cpeibl B pacTBOpax KHUCIOT U
mienouen

13.6 HCCIIEIOBAaHUE U ONMCAHUE CBONCTB HEOPraHMUYECKUX BELIECTB PA3JIUYHBIX KJIACCOB; U3yUYEHUE B3aUMOJICHCTBUS KUCIOT C METAJUIAMH,
OKCUJAMHM METaJVIOB, PAacCTBOPUMBIMM U HEPacCTBOPHUMBIMU OCHOBAaHUSIMHU, COJISIMH; IOJIY4€HHE HEpPACTBOPHUMBIX OCHOBAHUII;
BBITECHEHHE OJIHOTO METaJUIa APYIHM U3 PacTBOPA COJIM; HCCIIeIOBaHNE aM(POTEPHBIX CBOMCTB IMIPOKCHIOB IFOMUHUS U IITHKA

13.7 pelIeHHe SKCIEePUMEHTANBHBIX 3a7ad 1o TemaMm: "OCHOBHBIE KJIAcChl HEOPraHMYEeCKHX CcoeluHeHui"; "DnexTpoiauThyeckas
mucconmanus'; "Baxknenne HeMeTaaabl 1 UX coenuHenns'; "Baxkueniirne MeTaulbl U UX COSIUHEHUA"

13.8 XMUMHMUYECKHUE HKCHEPUMEHThI, WUIIOCTPUPYIOIIME TMPU3HAKKA MPOTEKAaHUS DPEAKIUl HMOHHOrO OOMEHa; KAaueCTBEHHbIE pEeaklUHd Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XJIOPHA-, OpoMHa-, HOIuA-, cyibdar-, (ocdar-, xapOoHAT-, CUIMKAT-aHUOHBI,
TUAPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusl, KaIbIUs, ATFOMUAHUS, Kene3a (2+) u xkenesa (3+), meau (2+), nruHKa

14 YMeHnue:

14.1 MIPE/ICTaBIATh PEe3yNbTaThl SKCIEpUMEHTa B (OopMe BBIBOJOB, IOKA3aTeNbCTB, rpaUKOB KM TaOIUI] U BBISBIATH SMIUPHUYECKHE
3aKOHOMEPHOCTH

14.2 yCTaHABIUBATh CBA3M MEXIy pealbHO HAOMI0JaeMbIMH XUMHUYECKMMHM SIBICHUSMU W MPOLIECCAMH, MPOUCXOIAUIUMH B Makpo- M

MUKPOMUPE, OOBSICHITH MPUUMHBI MHOT000pa3us BEIIECTB
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