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PaGouasi nporpamma no yuedHomy npeamerty «Xumus» s 8—9-x KjaccoB

IHosicHUTEABbHAA 3aAIIMCKA

Pabouas mporpamMma 1o XMMHUU Ha YPOBEHb OCHOBHOT'O 00ILIEro 00pa3oBaHus IS
obyuaronuxcs 8-9-x kimaccoB MOV «JlonmyxHckuii 06pa3oBaTenbHbIN IEHTP» pa3padoTaHa B
COOTBETCTBHH C TPEOOBAHHSIMHU:

o  ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepanuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(eneparbHOrO rocyJapCTBEHHOTO 00Pa30BaTEIbHOTO CTAHAAPTa OCHOBHOTO
o011ero 00pa3oBaHUAY,

o mnpukaza Munmnpocsemienus ot 18.05.2023 Ne 370 «O6 yTBepkaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeTr0 00pa3oBaHUs,

o mnpukaza Munmnpocsemienus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa3oBaTeNBHBIM IPOrpaMMaM — 00pa30BaTEeIbHBIM IIPOrpaMMam
HAYaJILHOTO O0IIEro, OCHOBHOTO OOIIEr0 U CPETHETO OOIIET0 00pa30BaHUMY;

o Konuenuuu npenonaBanust y4eOHOTo npeaMeTa «XuMHs»;

o KoHuenuuu 3Konoruueckoro oopa3oBaHust B cucTeMe o01iero oopa3oBaHus;

o CII 2.4.3648-20 «CanuTapHO-3MHIEMHOJIOTUIECKHE TPEOOBAHUS K OpraHU3aIHUIM
BOCIIUTAHUS U O0YYEHHS, OT/bIXa U O3JJOPOBJICHHS ACTEH U MOJIOJICIKIY,
YTBEP)KJICHHBIX TOCTAaHOBJICHHUEM IIIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckne HOPMaTHUBBI U TPEOOBaHUS K 00ECTICUCHHIO
Oe3omacHocTH ¥ (1K) OE3BPETHOCTH IS YeTIOBeKa (hakKTOPOB CPebl OOMTAHHUS,
YTBEPKJIEHHBIX TOCTAHOBJICHHUEM TIIABHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne
2;

e y4eOHOTO IIaHa OCHOBHOT'O 00111ero 00pa3oBaHus, YTBEPKIEHHOTO MPUKA30M
MOY «JlonmyxHckuit oopazoBarenbHblil neHTp» oT 31.08.2023 Ne 113 «O6
YTBEP)KJICHHH OCHOBHON 00pa30oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro
o0pa3oBaHUY,

e (enepanbHOI pabouelt MporpamMmbl O Yy4eOHOMY IpeaMeTy «XUMUSI».

Pabouas nporpamma opreHTHpOBaHa Ha L[EJ€BbIE TPUOPUTETHI, CHOPMYIHPOBAHHbBIE B
benepanbHOl paboyeil mporpaMMe BOCIIMTaHUA U B paboueil mporpamme Bocniutanusg MOY
«JlomyxHckuit 00pa3oBaTeNbHBIN IIEHTPY

[IporpaMmMa o XuMuM Ha ypOBHE OCHOBHOTO 00111er0o 00pa3oBaHMs COCTaBJIeHAa Ha OCHOBE
TpeOOBaHUi K pe3yabTaTaM OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oopazosanusi, mpencraBieHHbIX B PI'OC 00O, a Takxe Ha OCHOBE (peepaabHOI
paboueil mporpaMMbl BOCIIUTAHUS U C YU€TOM KOHIIETIIIUH MTPETo1aBaHusl yueOHOro
npenMera «XuMHUs» B 00pa3oBaTeabHbIX opranuzanusx Poccuiickoit @eneparii.

[Iporpamma o XMMuUU JaeT MpeCTaBICHUE O LENsIX, 00MIel cTpaTerun o0y4yeHus,
BOCIHUTAHMS U Pa3BUTHUS O0YUaIOLIUXCSI CPEACTBAMU YyUeOHOIO MIpeIMETa, YyCTaHABIMBAET



00s13aTeNIbHOE IPEIMETHOE COJIEpIKAHKE, MPETYCMATPUBACT PACIPEICICHHE €ro 10 Ki1accam
U CTPYKTYPUPOBAHHUE 10 pa3/iesiaM U TeMaM [IPOTrPaMMBbl 110 XUMHUH, OTIPEIEIIACT
KOJIMYECTBEHHBIC M KAUECTBEHHBIC XaPAKTEPUCTUKH COJICPIKAHHS, PEKOMECHIYEMYIO
MOCJIE0BATEIbHOCTh U3YUCHHS XUMHUH C YI€TOM MEXKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBSI3€H, JIOTHKH y4eOHOTO IPOIecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaloIUXCsl, ONPEISIIsSIeT
BO3MOXKHOCTH IPEMETA ISl peai3aiui TpeOOBaHM K pe3yIbTaTaM OCBOCHUS] OCHOBHO
o0pa3oBaTenbHON MPOrpaMMbI Ha YPOBHE OCHOBHOTO O0IIET0 00pa3oBaHus, a TAKKE
TpeboBaHMI K pe3ysibTaTaM 00y4eHHs XMMHH Ha YPOBHE II€JIeH U3y4YeHUs ITpeMeTa U
OCHOBHBIX BUJIOB YU€OHO-TI03HABATEIBHOM JACATEIBHOCTH 00YYAIOIIErocs 0 OCBOCHHIO
y4eOHOT0 COIEPIKAHHUS.

3HaHHE XUMHUH CITY>KUT OCHOBOM JUIsl (POPMHUPOBAHUS MUPOBO33PEHHS 00yUarOIerocs, ero
MPEJCTABICHUN O MAaTepUAILHOM €MHCTBE MUPA, BXKHYIO POJIb HTPAIOT (POPMHUPYEMBIE
XUMHEH MpeACcTaBIeHUS O B3aUMOIIPEBPAIICHUSIX YHEPTUU U 00 SBOJIIOIMH BEILIECTB B
MIPUPOJIE, O MYTSX pelIeHus II00anbHbIX MPOOIEM YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA —
CBIPBEBOM, SHEPTETHUECKOH, MUILIEBOI 1 SKOJIOTHYECKOM O6e30macHoCTH, TpodiieM
3/paBOOXpaHEHHUS.

N3yuenune xumuu:

e CIIOCOOCTBYET pean3aiuy BO3MOXHOCTEH Il CAaMOPa3BUTHUS M POPMUPOBAHUS
KYJBTYPBI JINYHOCTH, €€ 001Iei n (yHKIMOHAIBHON IPaMOTHOCTH,;

e BHOCHWT BKJIaJl B (DOPMUPOBAHHE MBIIILICHHUS U TBOPUECKUX CIIOCOOHOCTEH
00ydJaronmxcsi, HABLIKOB UX CAMOCTOSITEIILHON Y4EeOHOU IeATeTbHOCTH,
IKCIEPUMEHTAIBHBIX U HCCIICIOBATEIBCKUX YMEHHM, HEOOXOIUMBIX KaK B
MIOBCEHEBHOM KU3HU, TaK M B MPO(HECCHOHAILHON AESATEIbHOCTH,

e 3HAKOMHT CO CICIU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBACT OCHOBBI LIEJIOCTHOTO
B3IV Aa HAa €AMHCTBO MPUPOJbI U YCTIOBEKA, ABJIACTCA OTBECTCTBCHHBIM OTAallOM B
(GbOpMUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O00YJaroIINXCS;

e crmocoOcTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYIHBIM
3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIA]] B DKOJIOTUYECKOE
o0Opa3zoBaHue 00yUYarOIINXCA.

Z[aHHLIe HaIlrpaBJICHHUA B O6y‘leHI/II/I XUMHH 00€CTICYMBAIOTCS CHGI.[PI(i)HKOfI COACPIKAHUA
y‘l€6HOFO npeamMeTa, KOTOpBIfI ABJIICTCA NCAArOrn4CCKr a1aliTUpOBAHHBIM OTPAXKCHUEM
0a3oBoit HAayYKH XUMHHU Ha ONPECACICHHOM 3TallC €€ PAa3BUTUA.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O 06mero 06pa3OBaHI/I$I OPHUCHTHPOBAH Ha OCBOCHUC
O6y‘laI-OIIII/IMI/IC$[ CHUCTCEMBI IIEPBOHAYATIbHBIX MMOHATHUH XHUMHUH, OCHOB HGOpF&HH‘IGCKOﬁ XUMHUHU
1 HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX MOHSATHH OpraHquCKOﬁ XUMHU.

CrpykTypa colepkaHust IporpaMMbl 0 XUMUH ¢c(hOPMUpPOBAHA HA OCHOBE CUCTEMHOTO
noaxoja K ee uzyuenuto. CojaeprkaHue CKIaAbIBAETCS U3 CUCTEMbI IOHATUH O XUMHUYECKOM
3JIEMEHTE U BEILECTBE U CUCTEMBI MOHATHH 0 XUMHUYeCcKOi peakiuuu. O0e 3TH CUCTEMBI
CTPYKTYpPHO OpraHMW30BaHbI 10 MPUHIUITY OCIEA0BATEIHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO0 YPOBHS:

e ATOMHO-MOJICKYJIIPHOTO YYCHHA KaK OCHOBBI BCETO €CTCCTBO3HAHMSI,
° Hepnoun%cxoro 3aKOHa I[I/I MeH,I[CJ'ICeBa KaK OCHOBHOTI'O 3aKOHAa XUMUH,
e YUYCHHUA O CTPOCHHU aTOMa U XHUMHYIECKOM CBsI3H,



e TIPEACTABIICHUI 00 AIEKTPOIUTUICCKON TUCCOLMAIIMN BEIIECTB B paCTBOpaXx.

Teopernueckue 3HaHUS paCCMaTPUBAIOTCS HA OCHOBE DMIIMPUYECKHU ITOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCIEI0BATENBHO OT OAHOTO YPOBHS K JIpyromy,
BBIMONHSASA (QYHKIUU OOBSICHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHS U BO3MOXHOCTEH
MIPAKTHUYECKOr0 IIPUMEHEHHUS U MOJIYyYEHUs U3y4aeMbIX BELICCTB.

OcBoeHHE TPOrPaMMBI 110 XHMHH CITOCOOCTBYET ()OPMUPOBAHUIO MPEACTABICHUS O
XUMHUYECKON COCTaBJISIONICH HayYHON KapTUHBI MUPA B JIOTHKE €€ CUCTEMHON MPUPO/IBI,
LIEHHOCTHOTO OTHOIIEHUSI K HAYYHOMY 3HAaHUIO U METOJaM MO3HaHus B Hayke. M3yueHue
XUMHH IPOUCXOIUT C MPUBJICUCHUEM 3HAHUI U3 paHee U3yUYEHHBIX YYEOHBIX NPEAMETOB:
«Oxpyxaromuit Mupy», «buonorus. 5—7 knaccel» u «Pu3muKa. 7 KjIacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XMMHUYECKOM HAyKH KaK
00JacT COBPEMEHHOTO €CTeCTBO3HAHUS, TPAKTUUECKOM JIeATEIHbHOCTH YeJIOBEeKa U KaK
OJIHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7auya y4eOHOIo IpeIMeTa COCTOUT B
(hOpMUPOBAHUM CUCTEMBI XUMHUECKUX 3HAHUN — BaXKHEUIINX (DAKTOB, MOHATUMN, 3aKOHOB U
TEOPETHYECKUX MOJOKEHUM, TOCTYIHBIX 0000IIEeHN MUPOBO33PEHUYECKOT0 XapaKTepa,
S3bIKa HAYKH, B PUOOIIEHUH K HAYYHBIM METOJaM MO3HAHMSI IPU U3yYEHUU BEIIECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX
MIPUMEHEHHUU B YUeOHO-TI03HABATEILHON U Y4eOHO-HUCCIIeI0BATENIbCKON AeSITEIbHOCTH,
OCBOCHHH MPABUJI 0€30I1aCHOT0 0OpaIeHusI C BEIIECTBAMH B TTOBCEHEBHOM KH3HHU.

[Tpu n3ydeHnn XMMUU Ha YPOBHE OCHOBHOTO O0LIEro 00pa30BaHHs BAYKHOE 3HAYCHUEC
npuoOpenu Takue e, Kak:

(dbopMHpOBaHKE MHTEIIIEKTYaTbHO PAa3BUTOM JMYHOCTH, TOTOBOH K
camM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEILHOMY IIPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HH;

e HaIpaBJIEHHOCTb OOYyYEHHsI Ha CHCTEMaTHYecKoe MPUOOIIEeHNEe 00yJaroMXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAyYHBIM METO/1aM [TO3HAHUS,
(OopMHPYIOLITMM MOTHUBALIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

e obecrieueHue yciaoBHM, CIOCOOCTBYIOIUX MPUOOPETEHNIO 00YUAIOIIUMHUCS OTBITA
pa3sHOOOpa3HOM 1eATEIbHOCTH, MO3HAHUS U CAMOTIO3HAHMSI, KJIFOUEBbIX HABBIKOB
(kTFOUEBBIX KOMITETCHIIHIT), UMEIONIMX YHHBEPCATbHOE 3HAUCHHE JIJISl Pa3IHUHBIX
BUJIOB JIEATENBHOCTH,

e (dopmupoBanue o01IeH GYHKITMOHATHFHON M €CTECTBEHHO-HAYYHOU IPAaMOTHOCTH, B
TOM YHCJIe YMEHUN OOBSCHAThH U OLICHUBATh SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCIIOJIb3YS 3HAHUS U OIBIT, OJyYE€HHBIE IPU U3YUECHUH XUMUU, IPUMEHATh UX IIPU
peleHnH mpobJeM B OBCEAHEBHOM KU3HU U TPYIOBOU JAEATENbHOCTH,

e (opMupoBaHUE y 00YHAIOIINUXCS TYMAHUCTUYECKHUX OTHOILIEHUH, TOHUMaHU
[EHHOCTH XMMUYECKUX 3HAHUHN JJIS1 BBIPAOOTKU HKOJIOTHUECKH 11eTIECO00Pa3HOTro
MOBE/ICHUA B OBITY U TPYJOBOM AESITEILHOCTH B LEJSIX COXPAHEHUS CBOETO
3/10pOBbS U OKPYKAIOIIEH MPUPOJAHOMN CpEbI;

e pa3BHUTHE MOTHUBAIIMHU K 00YIEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO 1

CaMOBOCIIUTaHHIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH,

TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPO(HIIS U HANPABICHHOCTH JajbHEHNIIero

o0yueHusl.



OO1ee 4ncI0 9acoB, OTBEICHHBIX JJISI U3YUYEHUST XUMHUH Ha YPOBHE OCHOBHOT'O OOIIETO
obpazoBanwusi, coctasiser 136 gacos: B 8-M kiacce — 68 yacos (2 gaca B Heael0), B 9-M
kiacce — 68 vacoB (2 yaca B HEZIEIIO).

Jyia peanu3anuu mporpaMMbl HCIIOJIB3YIOTCS YI€OHUKH, JOMYIIEHHBIC K HCITOJIb30BAHHIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIMI0 00pa30BaTE/IbHBIX MPOrPaMM
HAYaJIbHOTO O0IIIEero, OCHOBHOTO O0IIIEro, CPEeTHETO OOIIET0 00pa30BaHUs OpraHU3AIUSIMH,
OCYIIECTBISIONIMMU 00Pa30BaTEeIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEIICHHUS OT
21.09.2022 Ne 858:

o Xumus, 8 kimacc/ I'abpuensa O.C., Octpoymos U.I'., Cnagkos C.A., AO
«M3natenscTBo "[Ipocsemienue »;

o Xumus, 9 kacc/ 'abpuensa O.C., Octpoymos U.I'., Cnmagkos C.A., AO
«M3natenscTBo "[IpocBenienue »;

o <,.>.

DneKTpOHHBIE 00pa30BaTeNIbHbBIE PECYPCHI, JOMYIIEHHBIE K UCIIOIb30BAHUIO MPU peaTn3aluu
HMMEIOIINX TOCYAapCTBEHHYIO aKKPEAUTALMIO 00pa30BaTEIbHBIX MPOTPAMM HaYaIbHOTO
00111ero, OCHOBHOT'O OOIIETO, CpeIHero 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

e Xuwmus, 8 xnace, PI'AOY IO «Axanemus MunnpocsemeHus: Poccumy,

e Xumusg, 9 xnace, PI'AOY IO «Axanemus MunnpocsemeHus: Poccumny,

e DneKkTpoHHBIN 00pa3oBaTenbHbIi pecypc «JloMamtnue 3aaanus. OcHOBHOE o01ee
obpa3zoBanue. Xumusy», 8-9 knace, AO «M3marensctBo "lIpocremienne »;

e Tpenaxep «O6mako 3HaHUNY». Xumus. 8 kiace, OO0 «PuznkoH JIady;

o <. >

Conep:xxanue yuyeOHOro nmpeamMera

LV )
8-1 KJ1acce
HepBOHa'—la.TIBHbIe XUMHNUYECKHE NMMOHATUuA

[Ipenmer xumuu. Ponp XuMHUM B KU3HU YenoBeKka. XUMHUsI B CUCTEME HayK. Telia v BEecTBa.
dusnyueckue CBOMCTBA BEIIECTB. ATperaTHoOe COCcTosiHUE BemecTB. [lonaTre o meTomax
Mmo3HaHus B XuMuu. YucTele BemecTBa U cmecu. CocoObl pa3/ieieHns cMecei.

ATOMBI 1 MOJIEKYJIBl. XUMUYECKHUE 2TIEMEHTHI. CUMBOJIBI XUMUYECKUX 31€MEHTOB. [IpocThie
U CJIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

XuUMHU4YECKast (I)OpMy.TIa. BaneHTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA
cocTaBa BemecTB. OTHOCHUTENbHAA aToMHas Macca. OTHOCHTEIIbHAS MOJICKYJIsIpHas Macca.
MaccoBas 107181 XUMAYECKOI'0 3JI€MEHTa B COSTUHEHUH.

KonunuectBo BemectBa. Moib. MosnsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA, MACChI M YMCTa
CTPYKTYPHBIX €IMHUII BellecTBa. PacueTs mo opmynaM XUMHAYECKUX COCTMHEHHH.



DU3nYecKUe U XUMUYECKHE SIBJICHNS. XUMUYECKasl peaklys U €€ PU3HAKU. 3aKOH
COXPaHEHMs MaccChl BeleCTB. XUMHUUecKkre ypaBHeHMs. Kiaccudukanus XuMuaeckux
peakuuii (CoeIMHEeHUS, Pa3JIOKCHUS, 3aMEILICHHs, 0OMEHA).

XuMHYEeCKHH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOM MOCYIOM, MpaBUIaMu pabOThI B JIAOOPATOPUH U IIPUEMAMH
oOparieHust ¢ 1a0opaTOpHBIM 000PYIOBaHHEM, H3yYECHUE M ONTUCaHKE (PU3UICCKIX CBOHCTB
00pa3I0B HEOPraHUYECKUX BEIIECTB, HAOIOIeHHE (pr3HUecKuX (IUIaBICHHE BOCKA, TasTHUE
JbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAIHSI BOJIbI) M XUMHUYECKHUX (TOpeHHE
CBEYH, MIPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aMMO/ICHCTBHE MeJia C KUCIOTOMN) SIBJICHHUH,
HaOJIIO/ICHNE U ONTMCAHUE MTPU3HAKOB MPOTEKAHHSI XMMHUUECKUX Peakiuil (pa3ioxKeHue
caxapa, B3aUMO/ICHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUE THIPOKCH 1A
menu (1) mpu HarpeBaHuu, B3auMOJICHCTBHE JKene3a ¢ pacTBopom coiu meau (1), nzyuenue
CIIOCOOOB pa3ieyieH st CMECEii: ¢ MOMOIIBI0 MarHuTa, (PUILTPOBAHHUE, BhITAPUBAHUIE,
JUCTUIUISILMS, XpoMaTorpadusi, IpoBeIeHue OYMCTKU OBAPEHHON COJIM, HAOIIOACHHUE U
OIUCAHUE PE3YJILTATOB MTPOBEICHHUS OIBITA, HWIUTFOCTPUPYIOLIETO 3aKOH COXPAHEHHSI MacChl,
CO3/JIaHue MOJIelIeit MOJIeKYI (IIapOCTEPIKHEBBIX).

Ba:xnelimmue NMpeaACTABUTEIN HEOPTaHUYECKHUX BE€IICCTB

Bo3nyx — cmech ra3oB. CoctaB Bo3yxa. Kucimopos — 3yieMeHT 1 IpocToe BELIECTBO.
Haxoxaenue kuciopoaa B mpupojie, GU3UUecKne ¥ XMMUYCCKHE CBOMCTBA (peakiuu
ropenusi). Okcusl. [Ipumenenue kuciaopoaa. CriocoObl MOTyYEHHsT KHCIOPOAa B
nabopaTopuu U MPOMBIIUIEHHOCTH. KpyroBopoT kucinoposa B mpupoje. O30H —
aJUIOTpOITHAs MOAU(UKAIMS KUCIOPOa.

TennoBoit 3¢ ekt XUMUIECKOH peakiuy, TEpPMOXUMUYECKHE YPaBHEHUS, IK30- U
SHAOTEPMHUUYECKHE PEeaKIK. TOMINBO: Yroib U METaH. 3arpsA3HeHHE BO3/1yXa, yCUIICHHUE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOA.

Bonopon — anemeHT u npoctoe BemiectBo. HaxoxxieHre Bogopoia B pupoe, pusnueckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIIOCOOBI oay4yeHus. KucioTs! u comnu.

MOJ'IHpHBIfI 00BeM ra3oB. PacyeThl M0 XUMHUYECKHM YpaBHCHUAM.

dusnyeckue cBorcTBa BOAbI. Bona kak pactsopurens. PactBopel. Hacklienusie u
HEHACBIIIEHHbIE paCcTBOPHI. PacCTBOpMMOCTH BEeIECTB B BoJe. MaccoBas 10Jisl BEIIECTBA B
pactBope. XUMHUECKUE CBOMCTBA BOJbl. OCHOBaHMS. Pollb pacTBOPOB B IPUPOJIE U B KU3HU
yenoBeka. KpyroBopot BojibI B ipupoie. 3arpsisHeHHE MPUPOAHBIX BoA. OXpaHa M OYUCTKA
MIPUPOIHBIX BOJ.

Knaccugukanus Heoprannyeckux coeaunenuit. Oxcuapl. Knaccupukanus okcuaos:
cosieoOpasymoiire (OCHOBHbBIC, KUCIOTHBIE, aM(POTEPHBIE) M HECOJIC00pa3yoIIHe.
Howmenknarypa okcnioB. @u3nueckue U XUMUYECKHE CBOMCTBA OKCUAOB. [lomyuenue
OKCHJIOB.

OcHoBanus. Knaccudukaiivs OCHOBaHUHN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkinarypa ocHoBaHMil. @U3HYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHMil. [Tonyuenue
OCHOBAaHH.



Kucnotel. Kimaccuduxkamnus kucinot. Homenknatypa kucinot. @uzndeckie 1 XUMAYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H.H. bekerosa. [lonyyenue Kucior.

Conu. Homenkiarypa coseil. @u3ndeckue 1 XUMUYECKHe CBOMCTBa coiieil. [lomyuenue
COJIEH.

I'enetnueckas cBSA3b MEXKIY KJIaCCAMH HEOPTaHUYECKHX COETMHEHUM.
XuMHUYeCKUI IKCIIEPUMEHT

KaueCTBEHHOE OTpeiesieHue COJepKaHus KUCIOpo/ia B BO3/AyXe, oJlyueHue, cooupanue,
pacro3HaBaHKe U U3YYCHHE CBOMCTB KUCIOPOa, HAOIIOICHNE B3aUMOICHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHsI BOSHUKHOBEHUS M TIPEKpaIeH st TopeHus (Toapa), 03HaKOMJICHHE
¢ oOpa3amMu OKCHJIOB M OTIMCAHUE UX CBOICTB, MOIy4YeHUE, COOMpPaHue, paclio3HaBaHUE U
U3y4YCeHHE CBOMCTB BOopoa (ropeHue), B3auMoaeincTBre Bogaopoaa ¢ okcuaom meau (11)
(BO3MOKHO MCIIOJIb30BaHUE BUCOMATEPUAIIOB), HAOIIOICHHE 00Pa3I0B BELICCTB
KOJM4ecTBOM 1 MOJIb, HccieIoBaHnEe OCOOCHHOCTEH pacCTBOPEHUS BEIIECTB C PAa3IMYHON
pacTBOPUMOCTBIO, IPUTOTOBIIEHUE PACTBOPOB C OMPEACIIEHHON MacCOBOM J10IEH
PacTBOPEHHOTO BEIIECTBA, B3aUMOICHCTBHE BOBI C METAUTAMHU (HATPHEM M KaJIbIIHEM)
(BO3MOYKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), HCCIIEIOBAHUE 00Pa3IIOB HEOPraHUIECKUX
BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS OKPACKU HHIMKATOPOB B PacTBOpax
KHCJIOT | IIEJI0YeH, n3ydeHue B3anumoieiictBus okcuaa meau (1) ¢ pacrBopom cepHoit
KHUCJIOTHI, KUCJIOT C METaJNIaMH, PEaKIMi HEUTpaau3alnu, MoTydeHue HEPaCTBOPUMBIX
OCHOBaHMH, BBITECHEHUE OJJHOTO METajljla JPYIUM U3 pacTBOPA COJIM, pELICHUE
AKCIIEPUMEHTAIIBHBIX 337124 10 TeMe «BaxkHel e KjIacchl HEOPraHMUECKUX COSTUHEHUNY.

Iepuoauyeckuii 3axon u [lepuoguyeckas cucrema Xummueckux 3jaemeHTon 1. 1.
MenpeneeBa. Ctpoenue atoMmoB. XumMu4eckasi cBsizb. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIC PeaKIuu

[lepBbie NONBITKY KJIACCU(PUKALMU XUMUYECKUX 3JIeMEHTOB. [loHATHE 0 rpynnax cXOIHBIX
3NeMeHTOB (LIETOYHbIC U HIETOYHO3EMENIbHBIC METAIUIBI, TAJIOTCHbI, HHEPTHBIC Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucteMa XUMUYECKUX d1eMeHTOB [I.1.
Menpeneena. Koporkonepuonas u anmuHHonepuoHas popmel [leprnoauueckoii cuctemsl
xumuyeckux aemeHToB .M. Menneneesa. [lepuoaer u rpymmsl. @U3nyeckuii CMbICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB NEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atoMoB. CoctaB aToMHBIX siziep. M3oTonsl. DnekTpoHbl. CTpoeHue 3J1eKTPOHHBIX
o0osoyek aroMoB nepBbIx 20 xumuueckux annemeHToB Ilepuoauueckoii cucremsr J1. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO B
[Tepuoanueckoit cucreme .M. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS pPalyca aTOMOB XUMHUUYECKUX JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U IIEPUOAM.

3nauenue Ilepuonnueckoro 3akoHa u [lepuoaudeckoil CUCTEMBI XMMHUECKUX 2JIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[.M1. MenaeneeB — yueHsll U IpaKJaHUH.



Xumndeckas cBsi3b. KoBaneHTHas (MOJIsIpHAS U HETIOJSIPHAS) CBSI3b.
ONEKTPOOTPULATEIBHOCTh XUMUYECKUX IEMEHTOB. FIOHHAas CBA3b.

Crenenn okucieHus. OKUCIHUTENFHO-BOCCTAHOBUTEIILHBIE pCaKIuu. Hpoueccm OKHUCJIICHUA 1
BoccTaHOBJICHMA. OKHMCIUTEIIN U BOCCTAHOBUTEIIH.

XUMHUYeCKUI IKCIIEPUMEHT

n3ydeHre o0pas3loB BEIIECTB METAJIOB U HEMETAJIJIOB, B3aUMOICHCTBHE THAPOKCH 1A [IMHKA
C pacTBOpaMU KUCJIOT U ILIEJI0YEH, IPOBEIEHUE OIBITOB, MILTIOCTPUPYIOIINX IPUMEPHI
OKHUCITUTEIIbHO-BOCCTAaHOBHUTEIIbHBIX PeaKlkii (rOpeHne, PeaKkiuy Pa3iokKeH s, COCTUHCHHS).

MesknpeamMeTHble CBSI3H

Peanmzanust MeXpeIMETHBIX CBSI3€H MPH N3YUYEHUHN XUMHHU B 8-M KJIacce OCYIIECTBIISETCS
gepe3 MCI0JIb30BaHUE KaK OOILIMX €CTECTBEHHO-HAYUHBIX ITOHITUM, TaK U MOHATHH,
SIBJISIFOLMXCS] CACTEMHBIMM JUUISL OTACIIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O LIMKIIA.

OO6mue ecTecTBEHHO-HAYYHBIC MIOHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAJU3,
CUHTE3, KJIaCCH(PUKALIHS, IEPUOAUIHOCTD, HAOIIOACHHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
HU3MEPEHHE, MOJIENb, SIBJICHUE.

®du3uka: MaTrepus, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PalMOAKTUBHOCTb, MOJICKYJIA, JICKTPUYCCKHIA 3apsijl, BEIIECTBO, TEJI0, 00bEM, arperaTnoe
COCTOsSIHUEC BCIICCTBA, I'a3, (1)I/ISI/IIICCKI/IG BCIIMYHNHBI, CAUHUIIBI I/IBMepeHI/ISI, KOCMOC, IIJIIaHCTHI,
3Be3bl, ComHite.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, rugpocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O0-; KkJace
BeII.IECTBO U XUHMHAYEeCKada peakunﬂ

[Tepuonnueckuii 3akoH. [leproanueckas cucteMa XUMUYECKHUX diieMeHToB 1. 1.
Menpeneena. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB XUMHUECKHUX
3JIEMEHTOB NEPBBIX TPEX IMEPUOJIOB, Kalus, KAIbLU U UX COCIUHEHUN B COOTBETCTBUH C
MOJIO)KEHUEM 3JIeMEeHTOB B [leproinueckoi cuctemMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BeuecTBa: BUIbl XMMUYECKOU CBSI3U. THUIBI KPUCTATNIMUECKUX PEIIETOK,
3aBUCUMOCTDH CBOMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOUN PEIIETKHA U BUAA XUMAYECKOMN
CBSA3HU.

KHaCCI/I(I)I/IKaI_II/ISI N HOMCHKJIaTypa HCOPraHNMYCCKUX BCIICCTB. XHUMHUYECKHE CBOMCTBA
BCIICCTB, OTHOCAIINXCSA K pa3JIMIHbIM KjIaCCaM HEOPTaHUYCCKUX COG)IPIH@HI/If/i, TCHECTUYCCKaA
CBs3b HCOPraHNMYCCKUX BCIICCTB.



Knaccugukaiius XUMUIECKUX PEaKIUii 10 pa3IMYHbIM MPU3HAKaM (110 YUCIY U COCTaBY
Y4acTBYIOUIMX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY 3 (HEeKTy, 10 U3MEHEHUIO CTeNeHEeH
OKHCJICHHSI XUMUYECKHX 3JIEMEHTOB, TI0 00OPaTUMOCTH, TI0 YYaCTHIO KaTajau3aropa). JK30- 1
SHIOTEPMUUYECKHE PEAKIIUU, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsiTre o ckopocTu xUMHUecKol peakuuu. [loHsTre 06 00paTUMBIX 1 HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHsTHe 0 roMOreHHBIX U FeTepPOreHHbIX peakuusx. [lonstue o
karanuse. [lonarue o xumMuueckom paBHoBecuu. DaKkTOPbI, BIUSIOMINE HA CKOPOCTh
XUMHUYECKON PEaKIUU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHCKTpOHHbIﬁ 0aJIaHC OKHMCIIMTEIbHO-
BOCCTaHOBUTEIIBHOM pCaKknuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

TeOpI/IH SHGKTpOHHTquCKOﬁ Jucconuanuu. 9J'IeKTpOJ'II/ITI>I H HCOJICKTPOJIUTLI. KaTI/IOHLI,
aHHUOHBI. MexaHu3M Jucconranyvu BEIICCTB C pa3jIMUHbIMU BUJAAMU XHUMHUYECKOM CBSI3H.
CreneHb AUCCconralmu. CuibHbIE U c1a0bIe QJICKTPOJIUTEI.

Peakiiun noHHOTrO OOMEHa. Y CII0BUS NPOTEKAHUS peakil HOHHOTO OOMEHA, MOJIHbIE U
COKpAlllCHHbIE HOHHbIE YpaBHEHUsI peakuuil. CBOMCTBA KUCIIOT, OCHOBaHUM U COJIEH B CBETE
IIPEJCTAaBICHUN 00 IEKTPOIUTHUECKON qucconnanuy. KauecTBeHHbIE peakui Ha HOHBI.
[TonsiTE O THAPOIN3E COJIEH.

XuMHUYeCKUI IKCIIEPUMEHT

O3HAKOMIICHHE C MOJICIISIMU KPHCTAJUTHUECKUX PEIICTOK HEOPraHMYECKUX BEIIECTB —
METaJIJIOB ¥ HEeMETaJUIOB (rpadura U aiMasa), CII0KHBIX BEIIECTB (XJI0pUIa HATPHUS),
UCCIIeJOBaHHE 3aBUCHMOCTH CKOPOCTH XMMHUYECKON PEaKIMu OT BO3ACHCTBUS Pa3IMIHBIX
(bakTOpOB, UCCIIETOBaHIE IEKTPOIIPOBOAHOCTH PACTBOPOB BEILECTB, Ipoliecca
JMCCOLMAIINH KUCIIOT, IeNo4ei U coleil (BO3MOKHO HCIOJIb30BAaHHUE BUICOMATEPHUATIOB),
MPOBEJICHUE OTBITOB, MILTFOCTPUPYIOIIUX MPU3HAKH MTPOTEKAHMS PEAKIUil HOHHOTO OOMeHa
(oOpa3oBanue ocajika, BBIICICHUE Ta3a, 00pa30BaHUE BOJIBI), OBITOB, HILTFOCTPUPYIOLIHAX
MPUMEPBI OKUCITUTEIPHO-BOCCTAHOBUTEIILHBIX PEAKIUi (TOpEHUE, PEaKIIUK PA3TI0KECHUS,
COCIIMHEHMS), pacliO3HaBaHHE HEOPTAaHUYECKHUX BEILECTB C IIOMOIIbI0 Ka4eCTBEHHBIX
peakiuii Ha HOHBI, PEIICHHE YKCIIEPUMEHTAIBHBIX 3371a4.

HeMeTanasl M MX cCOeTUHEHHS

OO61mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIICHH
okucneHus. CtpoeHue U GU3NUEeCKUE CBOMCTBA MIPOCTHIX BEMIECTB — FAJIOTEHOB. XUMUYECKUE
CBOWCTBA Ha IpuMepe XJopa (B3auMoJIeiCTBHE C MEeTaJJIaMU, HEMETAJIAMH, IIIETI0YaMH).
XsopoBoaopon. ComnsiHasi KUCIIOTa, XUMHYECKHUE CBOMCTBA, MOJTy4YeHUE, TPUMEHEHUE.
JlelicTBue xj0pa U XJI0pOBOJOPO/Ia HA OPraHM3M YesnoBeKa. BaxkHenme XI0puabl U X
HAaXO0XJEHUE B IPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpymnmnbel. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHue U Gpu3nvecKrue CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEPBI. AJUIOTPOITHBIE MOAU(PUKAIIMK KUCIOPOIa U CePhl. XUMHYECKUE CBOMCTBA
cepbl. CepoBOOPO/I, CTpOCHHE, PU3NUECKUE U XUMHUYECKHe CBOMcTBA. OKCHIIBI Cephl KaK
MPeICTaBUTENN KHCIOTHBIX OKCUI0B. CepHas KUCIO0Ta, PU3NYECKHe U XUMHUUECKHE CBOMCTBA



(oOmrrie Kak mpeacTaBUTENS Kiacca KUCIOT U cnenrduyeckue). XUMUYECKUE PeaKilny,
JIKAIME B OCHOBE MPOMBIIUIEHHOTO CII0c00a MOydeHus: cCepHOoil KucnoTsl. [Ipumenenue
cepHOi KucinoThl. Coi CepHOM KUCIOTHI, KAUEeCTBEHHAS PEaKIHsl Ha Cyab(aT-HOH.
HaxoxaeHnue cepbl U ee coelMHEHUH B MpUpojie. XUMUYECKOE 3arpsi3HeHNE OKpYy Karolen
Cpeibl COSTIMHEHHUSIMH Cepbl (KUCIOTHBIC TOXKIH, 3arPA3HEHUE BO3yXa U BOJIOCMOB),
CHOCOOBI €ro MpeA0TBPAaIlECHHUS.

O6mas xapakrepuctuka 3aeMeHToB VA-rpymibl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTETIEHN OKUCIICHUS. A30T, paclipoCTpaHeHHE B IPUpPoe, GU3NIECKUE U
XxumHuueckue cBoiictBa. KpyroBopot a3ora B nmpuposie. AMMHAK, ero pu3ndeckue u
XMMUYECKHE CBOWCTBA, MoJydyeHHe U mpuMeHenne. Coiau aMMOHUS, UX (pU3HYECcKue U
XUMHUYECKHE CBOICTBa, MpuMeHeHne. KauecTBeHHas peakiiys Ha MOHbI aMMOHUS. A30THas
KHCJIOTA, ee MoJydeHue, (PU3NUECKIe U XMMUIECKUE CBOWCTBA (00IIHMe KaK MPEeICTaBUTENS
KJ1acca KUCIIOT U crierrduueckue). Mcronbp30BaHre HUTPATOB M COJICH aMMOHUS B KAYeCTBE
MUHEPAIBHBIX YA0OpeHU. XUMHUECKOE 3arpsi3sHEHUE OKPY)KAIOIIEH CPeIbl COCTMHEHUIMHU
a3oTa (KUCIOTHBIE TOXK/IH, 3arPsA3HEHUE BO3/IyXa, MOYBBI M Bo1oeMoB). docdop,
aymoTporHbie Moaudukanuu pocdopa, pu3nIecKre H XUMHUIECKHe CBOHCTBA. OKCHUT
docdopa (V) u dochopras kuciaora, GU3NUECKHE U XUMUIECKUE CBOWCTBA, MOJTyYCHHUE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmbsl. OcoOeHHOCTH CTPOEHHUS aTOMOB,
XapPaKTCPHBIC CTCIICHU OKHCJICHHA. anepog, AJUIOTPOITHBIC MOI[I/I(i)I/IKaIII/II/I,
pacrnpocTpaHeHHUe B pUpoe, (pu3ndeckre U XMMHUECKUe CBOMCTBA. AJCOpOLIHS.
Kpyrosoport yriaepoaa B npupoze. OKcuibl yriaepoaa, ux pusnieckre U XMMHUYECKue
CBOICTBA, JACMCTBHE HA KUBbIC OPTraHU3MBI, TOJYYEHUE U PUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, CBsI3aHHBIC ¢ OkcuaoM yriepoaa (IV), rumoresa riio0aabHOIro MOTEIICHHS
KJIMMaTa, MapHUKOBBIN 3 (deKT. YTonbHas KUCIOTA U €€ CONH, UX (PU3NYECKUE U
XUMHNYECKHUEC CBOﬁCTBa, MOJIY4YCHHEC U IPUMCHCHUC. KauecTBennas peaKknuusa Ha Kap6OHaT-
noHsbl. Vicnonbp3oBanue kapOOHATOB B OBITY, MEAMILIMHE, TIPOMBILIUIEHHOCTH U CETbCKOM
XO3SIICTBE.

[lepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KaK O COEMHEHUSAX yriepoja
(meraH, 9TaH, STUIIEH, alleTHICH, YTAHOII, INIMLEPHUH, YKCYCHas kuciota). [TpupoaHbie
HCTOYHHKH YTIIIEBOJOPOIOB (yroJib, MPUPOIHBIHA Ta3, He()Th), MPOIYKTHI HX MEPEPadOTKH
(6eH3uH), UX pOJIb B OBITY U MPOMBIIUICHHOCTHU. [T0HITHE O OMOIOTUYECKH BaXKHBIX
BEIIECTBAX: XKUPaxX, OenKax, yrieBoJax — U UX poJid B KHU3HU YeaoBeka. MarepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COECIUHEHUN.

Kpemuuii, ero pusnueckrue u XMMHUUECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHHE.
CoenuHenns KpeMHus B ipupoze. Ooume npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHueBoi kuciote. CHIIMKAThI, UX UCIOIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxuelimme cTpouTenbHble MaTepHallbl: KEpaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€eTOH.
[Ipo6iembl 0€30MacHOTO UCTIONIB30BAHMS CTPOUTEIBHBIX MATEPHATIOB B TTOBCETHEBHOM
KU3HHU.

XUMHYeCKHH IKCIIEPHUMEHT:
n3yueHne o0pas3ioB HEOPraHMUECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI, IPOBEICHNE

KauC€CTBCHHBIX peaKHI/II\/II Ha XJIOpUA-UOHBI U Ha6J'IIO)IeHI/Ie IIPU3HAKOB UX IMPOTCKAHUSA, OIIBITHI,
OTpaxaromue (I)I/ISI/I‘-ICCKI/IG 1 XHUMHUYECKHE CBOMCTBA raJIOTEHOB U MX COCI[I/IHGHI/Iﬁ (BOSMO)KHO



MCIIOJIb30BAHUE BUICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3IiaMu XJIOPUI0B (raJIoreHHIOB),
O3HaKOMJICHHE ¢ 00pa3IiaMu Cepbl U €€ COSNMHEHUSIMH (BO3MOYKHO MCIIOIb30BaHHE
BUJICOMATEePHAJIOB), HAOJIOJCHUE Mpoliecca 00yrIIMBaHUs caxapa Mo/ IeHCTBHEM
KOHIICHTPUPOBAHHOM CEPHON KHCIIOTHI, U3YUYCHUE XUMUUIECCKUX CBOUCTB pa30aBICHHOM
CepHOM KUCIIOTHI, MPOBEACHNE KAUeCTBCHHOM peakiiy Ha Cylb(haT-uoH U HAOJF0IeHHE
NpU3HaKa ee MPOTeKaHus, 03HAKOMIICHHE ¢ (PU3UYECKMMU CBOICTBaMH a30ta, hocdopa u ux
coeiMHEeHU# (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPHAIIOB), 00pa3iiaMu a30THBIX U
dochopHbIX yI00OpeHuii, onydeHne, cCoOMpaHue, paclio3HaBaHUE M U3YYCHHUE CBOMCTB
aMMHaKa, IPOBE/ICHIE KAUYSCTBEHHBIX PEaKIMil HA HOH aMMOHHS U (ochaT-uOH U U3yUCHUE
MPU3HAKOB UX MPOTEKAHMUs, B3aUMO/ICHCTBHE KOHIICHTPUPOBAHHOM a30THON KUCIIOTHI C
MeJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BUICOMATEPUAIIOB), U3YYCHHUE MOJICIICH
KPHCTAJUIMYECKUX PEIIETOK aiMasa, rpadura, GysiepeHa, 03HaKOMICHHUE C MPOIECCOM
aJIcOpOIIMU PACTBOPCHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM IPOTHBOIa3a,
noJydeHue, coOupaHue, pacno3HaBaHHe U U3YUYEHHE CBOMCTB YIIICKUCIIOTO ra3a, IpoBeICHNE
Ka4eCTBEHHBIX PEaKIMii Ha KapOOHAT U CHIIMKAT-UOHBI M U3YUEHHE MTPU3HAKOB UX
MPOTEKAHMsI, 03HAKOMJICHUE C MPOAYKIMEH CUIIMKATHON MPOMBIIIICHHOCTH, PEIICHUE
IKCIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaykHeHIine HeMETauTbl U MX COCAMHEHUS.

MeTajiibl H UX COeAMHEHUS

OO01mas xapakTepucTUKa XUMUYECKIX JIEMEHTOB — METAJIJIOB HA OCHOBAHUU UX TMOJIOKEHUS
B [lepnoanueckoi cucreme xuMuueckux 3neMeHToB .M. MenzaeneeBa u CTpOCHHSI aTOMOB.
Crpoenue metaioB. MeTtaminyeckast CBsi3b M METAIIMYECKAsA KPUCTAIUIMYECKAs PEIIEeTKA.
DNEeKTPOXUMHUYECKUHN Psijl HAMPSDKEHU MeTalioB. Dusnyeckne U XUMUYECKUE CBOWCTBA
MeTaiioB. O6mMe crnocoObl monyueHus: MeTaioB. [loHsATHE 0 KOPPO3UH METAIIIOB,
OCHOBHBIC CITOCOOBI 3alUTHI UX OT Koppo3uu. Cruiassl (cTaib, 4yTyH, FOPATIOMHHAH,
OpoOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIICHHOCTH.

[Ilenounble MeTaIbl: TOJI0KEeHUE B [leproanueckon cucreme XuMU4IeCcKux aneMeHToB J[. 1.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOX/JIeHHE B Tpupoae. Pu3nueckue U XUMUYECKHE
cBoiicTBa (Ha mpuMepe HaTpus U Kanus). OKCHIIBI ¥ THAPOKCHIBI HATPHUS U KU,
[IpuMeHeHne meT0YHbIX METAIVIOB U UX COCTMHEHU.

[I{eoyHO3EMENBHBIE METAJUIBI MArHUM U KaJIbLIMiL: TTos10KeHUe B [leproanueckont cucreme
XUMH4YECKUX 31eMeHTOB .M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0K/ICHUE B PUPOJIE.
Du3nyecKre 1 XMMUYECKUE CBOMCTBA MArHUs U KalblLus. BaxkHeWIe COeIMHEHNS KaJIbLIUS
(oxcua, THAPOKCHI, CONn). JKeCTKOCTh BOBI M CITOCOOBI €€ YCTPaHCHHS.

AsroMuHMiL: TTonokeHue B [lepuonnueckoit cucreme XuMudeckux anemeHToB /..
MenaeneeBa, CTpOEHUE aTOMA, HAXOXKICHHUE B ITpupoe. PU3nueckue U XUMHUUECKUE
cBOMCTBa amtoMUHHS. AMGBOTEPHBIC CBOMCTBA OKCH/IA U THAPOKCH/IA aTFOMHHHUSI.

Keneszo: monoxenue B [lepuoanueckoit cucreme xumuueckux anemeHToB /.M. Menpeneena,
CTPOEHHE aToMa, HaXOKAeHUe B ipupoie. Pu3ndyeckrue 1 XMMHUUECKHE CBOMCTBA JKele3a.
Oxcuppl, rumpokcust u comn xenesa (1) u xenesa (I11), ux coctas, CBOHCTBA U MOTyYEHHE.

XuMHUYeCKHH IKCIIEPHUMEHT:

03HAKOMIJICHHE C 00pa3IlaMy METAJIIOB U CIIJIAaBOB, UX (PU3UUYECKUMHU CBOMCTBAMH, U3YUCHUE
PE3yJIbTAaTOB KOPPO3UH METAJUIOB (BO3MOKHO HCIIOJIH30BAHUE BUICOMATEPHATIOB),



0COOEHHOCTEH B3aMMO/ICHCTBHSI OKCH/IA KaJIbIIUs U HATPHSI C BOJIOM (BO3MOXKHO
UCII0JIb30BaHUE BUICOMATEPHAIIOB), UCCIICIOBAHIE CBOMCTB )KECTKOU BO/IbI, ITpoIlecca
TOPEHUs JKejie3a B KUcaopoe (BO3MOXKHO MCITOJIb30BaHUE BUACOMATEPHAIIOB), IPHU3HAKOB
MPOTCKaHHS KAYECTBEHHBIX PEAKIIMiA HAa MOHBI: MarHUsI, KaJbIIHs, AIFOMUHIS, IIUHKA, XKele3a
(1) u xene3a (1), meau (1), HabmrOACHUE U ONTUCAHUE TPOLIECCOB OKPAIIMBAHUS TNIAMCHU
HMOHAMHM HATPHUs, KaJTHsl U Kablus (BO3MOXHO HCIOJIb30BaHNE BHICOMATEPHAIIOB),
UcclieIoBaHie aM(pOTEPHBIX CBOWCTB THAPOKCH/IA ATFOMUHMS U TUAPOKCHIA IIMHKA, PEIICHNE
AKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeHIe MeTautbl ¥ UX COCTUHCHUS.

XuMHUS U OKPYKAKOIIAs cpeaa
BemiectBa 1 Matepuansl B HOBCEIHEBHOM KM3HU YelioBeKa. bezonacHoe ucnoyib3oBaHue
BELIECTB U XUMUUECKHX peakiuii B ObiTy. [lepBas momMouis npu XUMUYECKUX 0XKOTrax U

OTPABJICHUSAX.

XUMHUECKOE 3arpsA3HEHUE OKPYXKatoMIei cpeibl (TpeaeabHast JOmycTUMasi KOHIIEHTPaLHsI
Beriects, ganee — I1JIK). Poiab XumMum B pelIeHHH KOJIOTHYECKUX IIPOOIIEM.

XUMHUYeCKUI IKCTIEPUMEHT !

H3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIIABbI METAJLIOB, TOJIMMEPHBIC MaTEPHAJIBI).
MexnpeamMeTHble CBSI3H

Peanuzanus MeXpeIMETHBIX CBSI3€H NP 3YUYEHUHN XUMHHU B 9-M KIJ1acce OCYIIECTBIISECTCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TTOHATHH, TaK U TOHITHH,
SIBJIIOIINXCS] CHCTEMHBIMH ISl OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.
OO01re ecTecTBEHHO-HAYYHbBIE TIOHATHS: HAyUHBIH (PaKT, rTUNoTe3a, 3aKOH, TEOPHs, aHAJIH3,
CUHTE3, KJIacCU(PUKALINS, TIEPUOANIHOCTD, HAOIIOACHUE, SKCIIEPUMEHT, MOJICTTUPOBAHHE,
M3MepeHue, MOJIeIb, IBJICHHE, TAPHUKOBBIN 2PEKT, TEXHOIOTHS, MAaTepUAITHI.

®uznka: MaTepusi, aToM, IEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIBI,
PaaOaKTUBHOCTD, MOJICKYJIA, BJ'IGKTpI/I'-IGCKI/Iﬁ 3apsand, MPpOBOAHWKH, ITOJTYIIPOBOJAHUKH,
JTUDIIEKTPUKHU, (POTORIEMEHT, BEIIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHHE BEIECTBA, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAITUNYECKAs PEIIETKA, CIUIaBbl, PU3NYECKHE BEJIMUNHBI,

CANHUIBI U3MEPCHU, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3BC3/1bI, COJ'IHI.[C.

buonorus: porocunres, npixanue, Ouocdepa, s3KocucreMa, MUHEpaJIbHbIE Y00pEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, IUTATENIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE TOPO/Ib, MTOJIE3HbIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

IlnanupyemMble pe3yjabTaTbl 0CBOEHHUS
Y4eOHOro nmpeamera



JIMYHOCTHBIE Pe3yJbTaThI

JIMYHOCTHBIE PEe3yNIbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIIero 00pa3oBaHus
JOCTUTaKOTCA B X0€ 06yquI/151 XUMHUHU B CAUHCTBEC yqe6H0171 U BOCIIUTATECILHOU
JeATSILHOCTH B COOTBETCTBHH C TPAUIIMOHHBIMH POCCUHCKHUMHU COILMOKYIbTYPHBIMU U
AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATBIMU B 06H.[eCTBe paBHUJIaM U HOPpMaMH
MOBE/ICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLMATU3AIINN
00yJaroIuxcs.

JImuHOCTHEIE PE3YJIbTAThI OTPAXKAKOT TOTOBHOCTDL 06yqafoumxc;1 PYKOBOJACTBOBATLCA
CHCTEMOM IO3UTHUBHEIX OCHHOCTHBIX OpI/IeHTaLII/Iﬁ " paClIMpCHUE OIIbITa ACATCIIBHOCTH HaA €€
OCHOBE, B TOM YHCJIC B YaCTH.

1)naTpHOTHYECKOr0 BOCIIMTAHMS

IIEHHOCTHOT'O OTHOIICHUS K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJICJTUIO, TOHUMAaHUS 3HAYCHUS XUMUYCCKOM HAyKH B )KU3HU COBPEMEHHOTO O0OIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOU MH(OpMALIKEH O MEPEIOBIX JOCTHKCHHUIX U OTKPBITHSIX
MHUPOBOH M OTEYECTBEHHON XMMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00 YCTPOMCTBE
MHpa U 00IIECTBA;

2)rpaIaHCKOro BOCIIUTAHUS:

MMpEACTABJICHUA O COUAJIBHBIX HOPMAX U IMMpaBHUJIaX MCKIIMIYHOCTHBIX OTHOIIICHUH B
KOJIJICKTHBCE, KOMMYHI/IKaTPIBHOﬁ KOMIICTCHTHOCTHU B O6IJ.[CCTB€HHO HOJ'IC3HOI71, y‘IC6HO'
HCCJIG[[OB&TGJII)CKOP'I, TBOp‘-IGCKOfI W Jpyrux Buaax ACATCIbHOCTU, TOTOBHOCTH K
pa3HOO6p33HOﬁ COBMECTHOM ACATCIIBHOCTHU ITPHU BLIITIOJITHCHHUN y‘Ie6HBIX, IIO3HABAaTCJIIbHBIX
3aaa4, BBIITOJHCHUU XUMHUYCCKHUX OKCIICPUMEHTOB, CO3AaHUN y‘IC6HI>IX IMPOCKTOB,
CTPEMIJICHHUA K B3aMMOIIOHUMAHHNIO U B3aMMOIIOMOIIIU B ITPOLIECCE 3TOH yq66HOﬁ
ACATCIIBHOCTH, TOTOBHOCTH OLCHHUBATHL CBOC NOBCACHUC U ITIOCTYIIKHU CBOUX TOB&pHHIGﬁ C
MO3UIUHU HPABCTBCHHBIX U MPABOBLIX HOPM C Y4€TOM OCO3HAHUA HOCJ'Ie)ICTBI/II\/'I IOCTYIIKOB,

3)HEeHHOCTH HAYYHOI0 O3HAHUS

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMUYECKOM pEeaKkIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABIAIOIINE OCHOBY IS
MMOHMMAaHHUS CYIIIHOCTH Hay4YHOUM KapTUHBI MUpA, PEACTaBIECHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS IIPUPOJBI, B3AUMOCBS3X YEIOBEKa C IPUPOAHOU CpELo, O
POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEMN;

IT03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIE HA NTOJIY4€HHE HOBBIX 3HAHMM 110 XUMUH,
HE00XO0AUMBIE I 00bICHEHHs HAOII0aeMbIX IPOLIECCOB U SIBICHUH, TO3HABATENbHOI,
MH(OPMALIMOHHON U YUTATENIbCKON KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM TUTEPATYpOil, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHIH;

MHTEpeC K 00yUEHHIO U MMO3HAHMUIO, JTI0003HATEIBHOCTh, TOTOBHOCTh M CITIOCOOHOCTH K
caM000pa30BaHUIO, IPOEKTHOM U UCCIIE0BATENLCKON AESITETbHOCTH, K OCO3HAHHOMY
BbIOOpY HAMPABICHHOCTU U YPOBHS 00y4eHUs B TalbHEUIIEM,;



4)popmupoBaHus KyJbTYPHI 310POBbSI:

OCO3HAHUE LEHHOCTH KM3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 37I0pOBBIN 00pa3 KU3HU, OCO3HAHUE MTOCJICCTBUI U HEMPUITHE BPEAHBIX IPUBBIYEK
(ymoTpebiieH st ajKoroisi, HAPKOTUKOB, KYPEHHs), HEOOXOAUMOCTH COOJIOACHHUS TIPABHUIT
0€30MMacHOCTH NP OO0paLIEHUH ¢ XUMHUYECKUMHU BELIECTBAMH B ObITY U pealbHON KHU3HHU,

5)Tpyn0BOro BOCIUTAHUS :

MHTEPEC K MPAKTHYECKOMY W3YUEHHUIO IPpodeccuii U TpyAa pa3iuvyHOrO poJa, yBaKEHHE K
TPYZy U pe3yibTaTaM TPYIOBOW AEATEILHOCTH, B TOM YHCIIC HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUH IO XMMUH, OCO3HAHHBIN BBIOOP MHAMBHIYATbHON TPAaCKTOPUU
MPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEUTHON MPO(ECCHOHATBHON NeSITETLHOCTH U
Pa3BUTHUS HEOOXOIUMBIX YMEHUH, TOTOBHOCTD aIallTHPOBATHCS B MPOPECCHOHAIBHOM Cpee;

6)3K0.JI0rHYecKOro BOCIHUTAHHUS

9KOJIOTMUYECKH 11e11eco00pa3HOe OTHOLIEHHUE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMJle,
OCHOBE €€ CYIIIeCTBOBaHMs, TOHUMaHUE [IEHHOCTH 37J0POBOT0 U 6€30MacHOro 00pasa *KU3HH,
OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PM3NUECKOMY U TICUXHUYECKOMY 3/I0POBBIO,
OCO3HaHHWE IIEHHOCTHU COOJIIO/ICHHUS MTPaBII O€30MaCHOTO MOBEICHUS Ipu paboTe ¢
BEILIECTBAMH, a TAK)KE B CUTYaILMSIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSThH 3HAHUS, TIOTy9YaeMble TIPU U3YYCHUN XUMHUH, JUIS PEIICHUS 3a]1ad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOAHON CPeIoi, AJisi MOBBIIICHHS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, OCO3HAHUS TII00aTHHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IyTel X
pelIeHust oCPeICTBOM METOAOB XUMHH, SKOJIOTUYECKOTO MBIIIUICHHS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B MO3HABATEILHOM, KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTUKE.

MeTanpeaMeTHbIe Pe3yJbTAThI

B cocraBe MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JIA (bOpMI/IpOBaHI/IH
MHPOBO33pPEHUsI O0IIICHAYYHBIE TOHATHS (3aKOH, TEOPHsl, IIPUHIIMIT, TUIIOTE3a, (aKT, CHCTEeMa,
MPOIIECC, SKCIIEPUMEHT | JIP.), KOTOPBIC HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
IpeAMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUN M3 9THX MPEIMETOB (POPMHUPOBATH
MpE/ICTaBICHHE O IIEJIOCTHOW HAYYHON KapTHHE MUPA, U YHUBEPCATIbHBIC yUeOHBIC CHCTBHS
(mo3HaBaTenbHbIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIC), KOTOPBIC 00ECIICYHBAIOT
(bopMupOBaHUE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHMPOBAHHIO U OCYIIIECTBICHUIO
y4eOHOI e TETbHOCTH.

Ilo3naBaTebHBIE YHHBEPCAJIbHbIE Y4eOHbIE 1eiCTBUS

Ba3oBble j1oruuyeckue aAeiicTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JIOTHYECKOTO MBIILICHUS PH OCBOCHUH 3HAHUMN: PACKPHIBAThH
CMBICIT XUMUYECKHUX TMOHATHI (BBIJCIATH UX XapaKTEPHbIC MPU3HAKH, YCTAaHABINBATh

B3aMMOCBA3b C ApYTUMU HOHSITI/ISIMI/I), HUCIIOJIBb30BAaTh NMOHATHA AJIA OOBSICHEHUS OTACIBHBIX
(I)aKTOB n }IBJ'IeHI/II\/'I, BBI6I/IpaTB OCHOBAHUA U KPUTCPpUHN IJIA KJIaCCI/I(I)I/IKaLII/II/I XUMHNYCCKUX



BCIICCTB 1 XUMHUYCCKHUX peafcunﬁ, YCTaHaBJIMBATh IMIPUINHHO-CIICACTBCHHBIC CBA3U MCIKIY
00BbeKTaMH HU3YUCHUA, CTPOUTD JIOTHYCCKUEC PACCYKIACHUA (I/IHILYKTI/IBHBIG, ACAYKTUBHBIC, 110
aHaJIOFI/H/I), JeJIaTh BBIBOABI U 3aKJIXOYCHU,

yMEHHUE MPUMEHSTH B MPOLIECCE MO3HAHUS MOHATHUS (TPEIMETHBIC U METAIPEAMETHBIE),
CHMBOJIHUECKHE (3HAKOBBIC) MOJICIIH, HCIIOIb3yEeMbIE B XMMHUH, IPEOOPA30BHIBATEH ITUPOKO
MIPUMEHSEMbIC B XUMHH MO/JICJIbHBIC TIPEACTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI
3JIEMEHTA), XUMUYecKas popMysia U ypaBHCHUE XUMUIESCKOM PEAKI[UH — PU PEIICHUN
y4e0HO-TI03HABATENIBHBIX 33124, C YYETOM dTUX MOJCIHHBIX PEICTABICHUN BBISBISITh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aEMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U
XUMUYECKUX PEaKLUi, BBISBIATH OOIIHE 3aKOHOMEPHOCTH, IPUIMHHO-CIICACTBEHHBIE CBS3HU
U IPOTUBOPEYHSI B U3y4aEMbIX MPOIIECCax U SIBICHUSX.

ba3oBble ucciaenoBaTeabCcKue AeiicTBHA.

YMCHHUEC HCIIOJIb30BATh IMOCTABJICHHBIC BOITPOCHI B KAUCCTBC HHCTPYMCHTA ITIO3HAHUS, @ TAKIKC
B Ka4C€CTBC OCHOBBI 1141 (1)OpMI/IpOBaHI/I$I THUIIOTE3LI 110 ITPOBEPKE ITPABUJIIBHOCTH
BBICKa3bIBACMBIX CymHGHHﬁ;

proOpeTeHNE OMBITA 10 IJIAHUPOBAHUIO, OPTAaHU3ALNHU U TPOBEACHUIO YYCHHYECKIX
AKCIIEPUMEHTOB, YMECHHE HAOIFOIAaTh 32 XOJIOM MPOIIECCa, CAMOCTOSTEIBHO MPOTHO3UPOBAThH
€ro pe3ynbTar, GOPMYIUPOBATH 0OOOIICHHUS U BBIBOIBI IO PE3YJIbTaTaM IPOBEACHHOTO
OTIBITA, HCCIIEIOBAHUS, COCTABIIATH OTUET O MPOJIEIaHHON padoTe.

Paborta ¢ unopmanmeii:

YMEHHE BBIOMPaTh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HHPOPMALIUIO PA3TUIHBIX BUIOB U
(bopM mpeacTaBIeHHs, MOIYYaeMy0 U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIsIpHAs
JUTEpaTypa XUMHUYECKOTO COJICPIKaHHsl, CIIPABOYHBIC TIOCOOUSI, peCypChl HHTEPHETA),
KPUTHYECKH OIIEHWBATh MPOTUBOPEUYHBYIO M HEJOCTOBEPHYIO HH(OpMAIHIO;

YMEHHE MPUMEHSTh Pa3INYHbIE METOBI U 3aIIPOCHI IIPH MOUCKE U 0TOOpE MHPOPMAIUH U
COOTBETCTBYIOILIMX JAHHBIX, HEOOXOAMMBIX JJIsl BBIIOJHEHUS y4eOHBIX U MMO3HABATEIbHBIX
3aJa4 ONpeIeJIEHHOrO THIIA, TPUOOPETEHHE OMBITAa B 00JIACTH UCIIOIb30BAHUS
MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJIaZIeHHE KYJIbTYpPOH aKTUBHOTO
WCIOJIb30BAaHHUS Pa3IMYHBIX ITOUCKOBBIX CUCTEM, CAMOCTOSITENBHO BEIOUPATh ONTUMAIIbHYIO
¢dbopmy npeacTaBiIeHNs HHPOPMALIUU U WILTIOCTPUPOBATH peIlaeMble 3a/1a4H HECI0KHBIMU
CXeMaMH, AMarpaMMamMu, ApyruMu popMaMu rpaduku U UX KOMOMHAIUAMY,

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh B MpoIlecce yueOHON U UCCIIe0BATEIbCKOM
JeSTeNbHOCTH UH()OPMAILIMIO O BIMSIHUH IIPOMBIIIIEHHOCTH, CETbCKOTO X03sCTBA U
TPaHCIOPTA Ha COCTOSIHUE OKPY>KAIOIIEeH TPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA:
YMEHHUS 3a/1aBaTh BOIPOCHI (B X0JIe Tuayiora U (WIn) TUCKYCCUH) IO CYIIECTBY 00CYKIaeMOM

TeMbI, (POPMYITHPOBATH CBOU MPEITIOKEHUS OTHOCUTEIHHO BBIITOJHEHUS MPEIJI0KEHHON
3a/1a4y;



YMEHHUS TIPECTABIIATh MOJYYCHHBIC PE3YJIbTaThl TO3HABATEIBHOM IESTEILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNIaTh MPE3CHTAIIUIO PE3YJIbTATOB BITOJHEHHUS XUMUYECKOTO
sKCHepuMeHTa (J1abopaTOPHOIO OIbITa, TA0OPATOPHOH paObOTHI MO UCCICIOBAHUIO CBOMCTB
BEIIIECTB, YUEOHOTO MPOCKTA);

yMEHHUS Y4eOHOT0 COTPYTHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM ITO3HABATEIIHHOU H
HCCIIEIOBATENLCKOM ACITETbHOCTH MIPH PEIIEHUU BO3HUKAIOIIUX MPOOJIEM Ha OCHOBE y4eTa
OOIIHUX MHTEPECOB U COITIACOBAHMS MO3UIHIA (00CYKICHHSI, 0OMECH MHEHHSIMH, MO3TOBBIC
LITYPMBbI, KOOPAMHAIMS COBMECTHBIX JIEUCTBHI, ONpe/iesieHHe KPUTEPUEB T10 OLICHKE
Ka4yeCTBa BBIMOJHEHHON paObOTHI U Ip.).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA

YMEHHUE CaMOCTOSITEIIbHO OMPEIEIATh LEIU ACSITeIIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBATH U IIPH HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JACSATEIBHOCTD, BHIOUPATh
HauOoJee 3 GexTUBHBIC CTIOCOOBI penieHHs YIeOHBIX U TTO3HABATEIBHBIX 33/1ad,
CaMOCTOSATENILHO COCTABIIAThH WJIM KOPPEKTUPOBATH MIPEIIOKCHHBIN aJITOPUTM JACHCTBUI MTPH
BBITIOJTHEHUH 33/IaHUN C YIETOM TIOJTyYSHUST HOBBIX 3HAHHUH 00 M3yJaeMbIX 0OBEKTaX —
BEIIECTBAX U PEAKIIHIX, OLIEHUBATh COOTBETCTBUE MOTYYECHHOIO pe3ybTaTa 3asBJICHHON
LIeTTM, YMEHHE UCTIOJIB30BaTh H AHAJIM3UPOBATh KOHTEKCTHI, MpPe/jIaraéMblie B YCIIOBUU
3aJaHUH.

HpenMeTHme PE3yabTaTbl

B cocraBe npeaMeTHBIX pe3yabTaTOB 10 OCBOSHUIO 0053aTENLHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAaHHOU (hesiepaibHOM paboueit mporpaMMoi, BBIJIEISIOT: OCBOSHHBIE
oOyJaronuMucs HaydHble 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUH, cielu(pUUecKue Iis
HpeHMCTHOI\/JI o0JacTu <<XI/IMI/I$I)), BUbBI ACATCIIBHOCTHU 110 MOJTYUCHHUIO HOBOT'O 3HAHM, €TI0
MHTEPIpETAINH, TPEOOPa30BaHUIO U TPUMEHEHHUIO B Pa3IMYHBIX YUSOHBIX U HOBBIX
CUTyalluAgX.

8-i KJ1ace

K koHIiy 00y4yenus B 8-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpaxkaTb C(OOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpbIBaTh CMbBICII OCHOBHBIX XUMHUYECKUX MOHATHIL: aTOM, MOJIEKYJIA,
XAMHUYECKHUM JJIEMEHT, ITPOCTOE BELIECTBO, CII0KHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPO/IHAS), BAJIECHTHOCTH, OTHOCHTEIbHAS aTOMHAS U
MOJIEKYJISIPHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHAs Macca, MacCoBast
JIOJISI XMMHUYECKOTO 2JIEMEHTA B COSTMHEHUH, MOJIIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBAHME, COJIb, JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas
peakims, KiacCupUKaIsa peakiuid: peakiuyi COSIUHEHNS, PEAKIIUN PA3IIOKECHHS,
peaKIuu 3aMeNIeHUs, PeakIIui 0OMeHa, K30~ U SHJOTEPMHUYECKHIE PEaKIUH,
TETIOBOM (P (HEKT peakiuu, siIPo aToMa, FIEKTPOHHBIN CJIOM aToMa, aTOMHAs
opOUTallb, paguyC aTOMa, XUMHUUYECKas CBS3b, MOJISIPHAS U HETOJSIpHAs
KOBAJICHTHAsI CBA3b, NOHHASI CBA3b, NOH, KATUOH, aHUOH, PaCTBOP, MacCoBasi A0JIA
BelIecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B paCTBOPE;



e WJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHSATUN U IPUMEHATH 3TU
MOHATUS [IPU ONKMCAHUY BEIIECTB U UX IPEBPALICHUM;

e HCIOJB30BATh XMMUYECKYIO CHMBOJIMKY JJISl COCTaBICHHS (DOPMYIT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONPEACTATH BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COSIUHEHHSX, CTETICHD
OKHCJICHUS 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, IPUHAIIICKHOCTh BEIIECTB K
OTIpeNIeJIEeHHOMY KJIACCY COAMHEHUH 10 (popmynam, BUJ XUMHYECKOH CBS3U
(koBaJICHTHAsI ¥ MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpsiBaTh cMbIci [lepuonnueckoro 3akona J[.M1. MenaeneeBa: 1€eMOHCTPUPOBATh
MIOHUMaHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUUYECKHUX 3JIEMEHTOB OT UX
noJyio>keHus B [leproanueckoit cucreme, 3aKOHOB COXPAaHEHUsI MacChl BELIECTB,
MIOCTOSIHCTBA COCTABA, AaTOMHO-MOJIEKYJISIPHOTO YY€HHUs], 3aKOHA ABOraipo;

e ONKCHIBATh U XapaKTepU30BaTh TabnuuHyto popmy [lepnonndeckoii cuctemMbl
XMUMHYECKUX 3JICMEHTOB: pa3jinyaTh MOHATH «IJIaBHAs MOArpymmna (A-rpyrma)» u
«moboynas noarpymnna (b-rpyrmra)», Maiipie 1 OOJBIINE TIEPHOJIbI, COOTHOCHTH
o0o3Ha4YeHusi, KOTopble uMeroTcs B Tabnuie «llepuonnyeckas cucrema
xuMHudeckux 3aeMeHToB .M. MenaeneeBay ¢ 4MCIOBBIMHA XapaKTEPUCTUKAMHU
CTPOCHHSI aTOMOB XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsi[ sapa, o0Iiee 4ucio
AJICKTPOHOB U PACIIPECIICHUE UX 10 AJICKTPOHHBIM CIIOSM);

e KJaccU(PUIMPOBATH XUMUYECKHE PJIEMEHTHI, HEOpraHMYECKHE BEIIECTBA,
XMUMHUYECKHE peakiuu (110 YMCIy U COCTaBY YYaCTBYIOIIUX B PEaKIMU BELIECTB, MO
TEIIOBOMY 3P HEKTY);

e XapakTepu3oBarh (OMHUCHIBATH) OOIIHE XUMUUECKHE CBOMCTBA BELICCTB Pa3InIHbIX
KJIACCOB, OATBEPIKAAsk OIMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUA;

e IIPOTHO3UMPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH MPOTEKaHUSI XUMUYECKUX MTPEBPALICHUH B pAa3JIMYHbBIX YCIOBUSX;

e BBIYKCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMHUECKOI0 AJIEMEHTA 10 (POpMYyJie COETMHEHNUS, MaCCOBYIO
JIOJIIO BELIECTBA B PACTBOPE, MPOBOJUTD PACUETHI IO YPABHEHUIO XUMUYECKON
peakuuu;

e TIPUMEHSATH OCHOBHBIE OIIEpAIIUU MBICIUTEIBLHOMN AESITENIbHOCTU — aHAJIU3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMATH3AIINIO, KIacCU(UKAITUIO, BBISBIICHUE
MPUYMHHO-CJIEACTBEHHBIX CBSI3€W — /JI U3YyYEHUsI CBOMCTB BEIIECTB U XUMUUYECKHUX
peakuuii, eCTECTBEHHO-HAy4YHbIE METO/Ibl IIO3HAHUS — HAOJI0/IEHUE, U3MEPEHUE,
MOJIETTMPOBAHKE, SKCIIEPUMEHT (peabHBIN M MBICIICHHBIH);

e CIIEZIOBATH MIpaBWJIaM MOJIb30BAHUS XUMHUECKOH MOCY10i 1 1a00paTOpPHBIM
o0opy/oBaHuEM, a TaKKe IIPaBHUIaM OOpaIlleHuUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU MO BBIITOJHEHUIO JTa0OPAaTOPHBIX XUMUYECKUX OIBITOB IO
HOJTYYCHHUIO U COOMPAaHUIO Ta3000pa3HbIX BemlecTB (BOIOPO/Ia U KUCIOPO/Ia),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MAacCOBOM J10JI€M paCTBOPEHHOTO
BEILIECTBA, JITAHUPOBATh U MPOBOAUTH XUMHUECKUE IKCIIEPUMEHTHI 10
pacro3HABaHUIO PACTBOPOB IIETIOYEH M KUCIOT C MOMOIIBIO HHAUKATOPOB (JIAKMYC,
(deHondTanenH, METHIOPAHX U IP.).

9-i1 KJ1ace

K koHIy 00y4eHus B 9-M KJ1acce peIMEeTHBIC Pe3yiIbTaThl Ha 0A30BOM YPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUH:



e PaCKpbIBaTh CMbICI OCHOBHBIX XUMHYECKUX IMOHATUN: XUMUYECKUH JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BELIECTBO,
BAJICHTHOCTb, AJIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAsI
peakiys, XMuMHUYeCKas CBsA3b, TETUIOBOM A (EKT peakIuu, MOJIb, MOJISIPHBIA 00bEM,
pPacTBOp, ANEKTPOIUTHI, HEANEKTPOIUTHI, JIEKTPOJIUTHIECKAS TUCCOLIMALINS,
peakIMy HOHHOTO 0OMEHa, KaTaan3aTop, XUMUYECKOE PAaBHOBECHE, OOpaTHUMBIC U
HEOOpaTUMBbIE PEAKIIUU, OKUCITUTEIHLHO-BOCCTAHOBUTELHBIE PEAKIIUH,
OKHCJIUTENb, BOCCTAHOBUTEb, OKUCIICHHE U BOCCTAHOBJICHUE, aJUIOTPOIHS,
aM(pOTEPHOCTh, XUMHUYECKas CBA3b (KOBAJCHTHAS, MOHHAS, METAJLTUYECKas),
KPHUCTAJUIMYECKasl pEIIeTKa, KOPPO3Usl METAIIJIOB, CIJIaBbl, CKOPOCTh XUMHYECKOM
peakuuu, npeaeabHo nonyctumMas konuentpauus [IJIK BemecTsa;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUUYECKUX MTOHATHI U TPUMEHSITh 3TH
MOHATHS ITPU ONMCAHUU BELIECTB U UX NIPEBPALICHUI;

e HCIIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY ISl COCTaBIIEHUS (POPMYII BEIIECTB M
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

e OIpENEATh BAJICHTHOCTb U CTENIEHb OKUCJICHUS XUMUYECKUX PJIEMEHTOB B
COEMHEHUSX PA3JIMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEICICHHOMY
KJIacCy COeTMHEHU# 1Mo (hopMyIiaM, BU XUMUYECKOMN CBsI3H (KOBaJIEHTHAs, HOHHAS,
METa/UTNYeCKast) B HEOPraHMUYCCKUX COCAMHEHUSX, 3apsi/l HOHA 10 XUMHUECKOM
dbopmyIrie, XxapakTep cpelibl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COSAMHEHUH,
THUN KPUCTAIMYECKOUN PEIIETKA KOHKPETHOTO BEILIECTBA,

e packpsiBaTh cMbich [lepuoguueckoro 3akona J[.11. MenaeneeBa u
JIEMOHCTPHUPOBATH €r0 MOHUMAHHE. OMUCHIBATh U XapaKTEPU30BATh TAOIHMYHYIO
dopmy Ilepuonnyeckoii CHCTEMbI XUMHUYECKHUX 3JIEMEHTOB: pa3U4aTh MOHITH
«rnaBHas noArpymnmna (A-rpynmna)» u «nobounas noarpynma (b-rpymmna)y», mansie u
0OJIBIIIE TIEPHOJIbI, COOTHOCHTHh 0003HAYEHUSI, KOTOPHIEC UMEIOTCS B
MEePUOIUYECKON TaOIHIIe, C YUCIOBBIMU XapAKTEPUCTUKAMH CTPOCHHUSI aTOMOB
XMMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsi s/Apa, 00IIIee YHUCIIO HIEKTPOHOB U
pacrpeeieHiue uX 10 3JICKTPOHHBIM CJI0sM), OOBSICHATH OOIIIHe 3aKOHOMEPHOCTH B
VW3MEHEHUU CBOWCTB AJIEMEHTOB U UX COCIMHEHUH B MpPEIENIax MAJIbIX IEPUOIOB U
IJIaBHBIX MTOATPYIII C YYETOM CTPOEHHUS UX AaTOMOB;

e KJaccU(PUIMPOBATH XUMUUECKHE PJIEMEHTHI, HEOpTaHMYECKHE BEIIECTBA,
XUMHYECKHE peakiuu (10 YUCITy U COCTaBy y4aCTBYIOIIMX B PEAKI[UH BELIECTB, 110
TerI0BOMY 3G (}EKTy, M0 U3MEHEHHUIO CTENEHEH OKUCICHUS XUMUYECKUX
SJIEMEHTOB);

e XapakTepu3oBath (OMHMCHIBATH) OOIIHE U ClICIU(DUIESCKUE XMMHUYECKHE CBONCTBA
MPOCTHIX U CIIOKHBIX BEHIECTB, MOATBEPKAAsi ONUCAHUE TPUMEPAMU
MOJIEKYJISIPHBIX M MOHHBIX YPABHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

e COCTaBJISITh YPAaBHEHUS 3JIEKTPOJIUTAYECKON AUCCOUMALIMKU KUCIIOT, IIEI0YEeH 1
COJieH, MOTHbBIE ¥ COKPAIICHHbIE YPaBHEHHsI peaKluii HOHHOTO OOMEHa, YpaBHEHHUS
peaKkuid, MOATBEPKIAIOIIUX CYIIECTBOBAHME T€HETUUECKON CBI3H MEXKIY
BEILIECTBAMM PA3JIUYHBIX KJIACCOB;

e PaCKpBIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI TOCPEACTBOM
COCTaBIIEHUS DJIEKTPOHHOTO OanaHca dTUX peaKlui;

e TPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPALLECHUI B PA3JIMUHBIX YCIOBUSX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB,
MacCCOBYIO JIOJO0 XMMHYECKOT0 AJIEMEHTa 10 (hOpMyIie COeTUHEHHS, MAaCCOBYIO
JIOJTIO BEIIECTBA B pACTBOPE, IPOBOJIUTH PACUETHI MO0 YPABHEHUIO XUMUYECKOM
peakuuy;



TemaTnueckoe MIAHUPOBAHHUE

co0Jr01aTh MpaBuJiIa MOJIb30BaHUSI XUMHUECKOM MOCYI0M U J1ab0OpaTOpHBIM

o0opynoBaHuEM, a TaKKe IpaBuiia OOpallleHus C BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITTOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB IO
HOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIIIEKHUCIIOTO rasa);

MPOBOAUTL PCAKIIUH, IMTOATBCPKAAIOIINC KaueCTBCHHBIN COCTaB PA3INIHBIX

BEIIIECTB. PACIIO3HABATh OMBITHBIM IIyTeM XJIOPHUI-, OPOMHI-, HOIUI-, KapOOHAT-,
docdar-, cunukar-, cynbdar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHUS 1 HOHBI
M3yYECHHBIX METAJIOB, MPUCYTCTBYIOLIME B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX

BEIIECTB,

IIPUMEHATH OCHOBHBIC OIICpaIiu MBICITUTEILHON JCATCIbHOCTH — aHAJIM3 U CUHTE3,

cpaBHeHHE, 0000IICHNE, CHCTEMATH3AIIMIO, BEISBICHHE IPUYNHHO-CIICACTBCHHBIX
CBsI3€l — JUTSl M3YYCHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEAKIIUi, €CTECTBEHHO-
Hay4YHBIC METOIbI TO3HAHUS — HAOJIIOICHIE, M3MEPEHHE, MOJICIIMPOBAHNE,
9KCIIEPUMEHT (peabHbIM U MBICIICHHBIN).

s
8- KJ1ace
KoanuectBo yacos DJIeKTPOHHbIE
Ne | HammenoBanmue (nppoBbIe)
n/ | payieNoB M TeM | Beer | Kontpoash | IpakTuueck 06pazoBaTelbHbIe
| IporpamMMbI 0 bie paboThl | He paboThI | pecypent

Pazgen 1.IlepBoHayajibHble XUMHYECKHE TOHATHSA

XUMUS — BakKHasd

00J1acThb bubmmorexka PI'NC «Mos

€CTECTBO3HAHUS U mkosa» — lesson.academy-
1.1 N 5 2

PaKTHYECKON content.myschool.edu.ru/04/

NEeATEeILHOCTH 08

YyeJIoBeKa

BemecTBa u Xumus, 8 knacc, PITAOY
1.2 | xumuveckue 15 1 HITO «Axanemus

peaxiuu Munnpocsernienust Poccumn
Hroro no paszneny 20

Pasznea 2. Baxueiiiuue

NPpEeaACTABUTEC/IN HEOPraHH4Y€CKUX BEIICCTB

2.1

Bosnyx.
Kucnopon.
[Tonsitre 06
OKCHugax

OIIEKTPOHHBIN
o0pa3oBaTenbHBII pecypc
«JlomarrHue 3a7aHus.
OcHoOBHOE 0011Iee
oOpa3oBanue. Xumus», 8—9




kiacc, AO «3naTenncTBO
"[Ipocsemienue"»
Bonopon. Tpenaxep «O06mako
2.2 | Ilousitue o 8 1 3gaHu». Xumus. 8 Kiacc,
KHCIIOTaX U COJISIX 000 «®Pu3ukon JIad»
Bona. PacTBopsi.
2.3 | ITousiTue 00 5 1 1 <..>
OCHOBaHHUSIX
OCHOBHBIE KIaCChI
2.4 | neopranmueckux |11 1 1 <..>
COCIMHEHUN
Wroro mo pazneny 30

Pa3nen 3. [lepuoguueckuii 3axon u [lepnoauyeckasi cucteMa XMMHYECKHX YJIEMEHTOB
A.A. MenaeneeBa. CTpoeHue aToM0OB. XUMH4YeCKasi CBSA3b. OKHUCINTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUN

[Tepuoanueckuit
3aKOH U
[Tepnonuueckas
3.1 | Srerema 7 <.>
XUMHYECKHUX
anemenTtoB J[.1.
Menneneena.
CtpoeHue aToMOB
Xumuyeckas
CBSI3b.
3.2 | OxucnuTensHO- 8 1 <..>
BOCCTAaHOBUTEIHH
bI€ PEAKIIUU
Hroro no paszneny 15
[ToBTOpEeHUE 3 <.>
OBIIEE
KOJIMYECTBO
YACOBIIO 68 3 6
I[MPOT'PAMME
9-i1 KJ1acc
KounuectBo yacos DJIeKTPOHHbIE
Ne | HaumeHoBaHue (undpossie)
n/ | pasienoB H TeM | Beer | Kontpoanh | [IpakTHdeck 06pazoBaTeNbHbIe
| TPOrpamMMbl 0 bie paboTbl | He paboThl | pecypeb




Paszngea 1.BemecTtBo M xumuue

CKHE pCaKIUU

IToBTOpEHME U
yriryoJieHue

bubnuorexa ®I'UC «Most
mkosa» — lesson.academy-

1.1 | 3nanuid ocnoBHEI | 5 1 content.myschool.edu.ru/04/
paznesnoB Kypca 8 09
Kjacca
OcHOBHBIE Xumus, 9 kinace, PIAOY
12 3aKOHOMEPHOCTHU 4 JIIO «Akamemust
XUMHUYECKHX MuHIpOCBEIICHUS
peaxkiun Poccun»
ONEeKTPOHHBIN
DIIEKTPOTMTHYECK o0pa3oBaTeNbHbII pecypc
asi TUCCOLMALIHSL. «Jlomamaue 3a1aHus.
1.3 | Xumuueckue 8 1 OcHoBHOE 00111EE
peakuuu B oOpa3zoBanue. Xumus», 8-9
pacTBopax knacc, AO «M3marenscTBO
"[Ipocsemienue"»
Utoro no pazneny 17

Paznea 2.Hemera/iinl 1 UX COeAMHEHUH

2.1

Oomas
XapaKkTepUCTUKA
XUMHYECKAX
sneMmenToB VIIIA-
TPYIIIBL
I'anorens!

Tpenaxep «O06mako
3gauiny. Xumud. 9 xiacc,
000 «DPuzukon JIad»

2.2

Obmas
XapaKTepUCTHKA
XUMHYECKHUX
aneMeHToB VIA-
rpynnsl. Cepa u ee
COEIMHEHUS

2.3

O6mas
XapaKTepUCTHKA
XUMHUYECKHX
sneMeHToB VA-
rpynmsl. A30T,
docdop u ux
COEIMHEHUS

2.4

OO0was
XapaKTEePUCTHKA
XUMHUYECKHAX




aneMeHToB IVA-
TPYIIIBL. YTIEPOX
Y KPEMHUN U UX
COEIMHEHUS

Uroro mo pazneny 25

Pasznea 3. Mera/uibl 4 MX COeIHHEHNSA

OO01wue cBoONCTBA

3.1| o 4
METAJUIOB
Baxueiiniue

3.2 | MeTaIIbL U UX 16 1
COEIMHEHUSI

Utoro no pazneny 20

Paznen 4. Xumus u okpy»kaonias cpeaa

BemecrtBa u
4.1 | maTepuaibl B 3
JKU3HU YEIIOBEKA

Hroro no pazneny 3

IToBTOpEeHUE 3

OBIIEE

KOJIMYECTBO 68 4
YACOBIIO

I[TPOTPAMME




