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IHosicHuTEALHAA 3aNIHCKA
[Iporpamma xumus 8§ Kiacc cocraBiieHa Ha OCHOBE:

- @enepalibHOTO TOCYAaPCTBEHHOTO0 00Pa30BaTEIBLHOIO CTaHAapTa OCHOBHOTO oOIIero o0pa3oBaHUs, YTBEPKIEHHOTO MpHKa3oM MUHUCTEpCTBa
oOpasoBanus u Hayku Poccuiickoit @eneparnuu ot 31 mas 2021 No287 ¢ u3mMeHeHUAMH

- GenepanbpHO 00pa30BATEIHHOM MPOTPaMMBI OCHOBHOT'O 00111eT0 00pazoBanus oT 18.05.2023 Ne370

- OcHOBHOI1 00pa30BaTEILHOM MPOTrpaMMBbl OCHOBHOTO 0011ero oopaszoBanust MAOY UYepsumesckoit COLLL;

- [Ipuxkas MuHnpocseieHus Poccun oT 09.10.2024 N 704
"O BHECEHMM W3MEHCHHMHM B HEKOTOpbIe NpHKa3sl MuHucTtepcTBa mnpocBemenus Poccuiickoit denepanum, kacarommecs ¢eaepaabHbIX
00pa3oBaTeNbHBIX MPOTpaMM HaAYaJbHOTO 00mero oOpa3oBaHMs, OCHOBHOTO OOIIero oOpa3oBaHHUs W cpeaHero oodmero obpazoBaHus"
(3apeructpuposano B Muntocte Poccuu 11.02.2025 N 81220)

- YueOnoro mnana ¢ummana MAOY Yepsumesckoirt COIL «Onoxunckas COLL», yrBepkaeHHOTO npuKazoM aupekropa KuiskoBoit H.A. ot
29.08.2025 roma Ne 221-O/1 u cornacoBanHoro 29.08.2025 rona Ha 3acenanun Ynpasisitoniero coeeta MAOY Yepsuierckoit COII nmpoTokon
Nol2

- [Iporpammsl Boctiutanust MAOY Yepsumesckoi COLL

[IporpaMmMa mo XMMHU Ha ypOBHE OCHOBHOrO OOIIEro 0Opa3oBaHUs COCTaBJIeHA HA OCHOBE TPEeOOBaHHWI K pe3ylbTaTaM OCBOCHHS
OCHOBHOM 00pa30oBaTeIbHOM MporpaMMbl OCHOBHOTO 00I1Iero oopazoBanus, npeactaBieHHbIX B PI'OC OO0, a Takke Ha OCHOBE (eaepabHON
pabodeil mporpaMmbl BOCIIMUTAHUSA M C YU4ETOM KOHIEMIIMHM TpPENoAaBaHUs y4eOHOro mpeamera «XUMHUsS» B 00pa30BaTeIbHBIX OpraHU3aAIUSIX
Poccuiickoit ®enepanuu.

[IporpamMMa nmo XumMuM JaE€T MpeACTaBICHHE O LENsAX, OOLIell cTpaTeruu OO0y4YeHHs, BOCOUTAHUS U PAa3BUTHUS OOy4aroIMXCs CPeICTBAMHU
y4eOHOro mpeaMeTa, YyCTaHaBIMBAaeT 00s3aTeIbHOE IIPEIMETHOE COJIep)KaHue, MpelycMaTpuBaeT paclpeesieHue €ero Mo KiaccaM H
CTPYKTYpUPOBaHHE IO pa3fesiaM U TEMaM IIPOrpaMMBbI 110 XMMHH, ONPEAEIAET KOJINYECTBEHHBIE U KaUECTBEHHBIE XapaKTEPUCTUKU COJEPIKaHUS,
PEKOMEHIYEMYIO IOCIIEI0BATEIbHOCTD N3YYEHHUS XUMHUU C YUETOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, JJOTUKK y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs, ONpeesiieT BO3MOKHOCTH MTpeAMeTa JIsl peann3alnun TpeOoBaHHi K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa30BaTeNbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro o0pa3oBaHHMsA, a TakKe TpeOOBaHUI K pe3yiabTaTaM OOy4YeHMs] XMMHM Ha YpOBHE
1eJsiel U3y4eHus peaMeTa 1 OCHOBHBIX BUJIOB yUe€OHO-TI03HABATENbHOMN JIEATEIbHOCTH 00YYaIOIIErocs M0 OCBOSHHIO Y4eOHOTO COAep KaHusl.

3HaHME XUMUU CIIY>)KUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHHUS 00YJAIOIIETOCs, €ro MPEACTaBIeHUI 0 MaTepHabHOM €IMHCTBE MUPA,
BOKHYIO POJIb UTPAIOT (HOPMHUPYEMbIE XUMHUEH MPEJACTaBICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU U 00 DBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MyTIX
penieHus rno0aabHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTeTUUYECKOM, MTUIIEBON M IKOJIOTHUECKON 0e30MacHOCTH,
po0JeM 3IpaBOOXPaHEHUSI.

I/I3y‘{€HI/I€ XUMHUHN:



CIIOCOOCTBYET peau3alliil BO3MOXKHOCTEH JJIs1 caMOpa3BUTUS M (OPMUPOBAHUS KyJbTYpbl JIMYHOCTH, €€ 0Omed W (PyHKIHMOHAILHOU
I'PAMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHHE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH OOy4aromuxcs, HABBIKOB HX CaMOCTOSTENBHOW y4eOHOM
NESTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEI0BATEIbCKUX YMEHHUH, HEOOXOAUMBIX KaK B IMOBCEJIHEBHOW XHM3HM, TaK U B IPOGECCHOHATBLHON
NEeATEIbHOCTH;

3HAaKOMHT CO CHEIM(PUKON HAyYHOTO MBIIUICHHS, 3aKJIabIBACT OCHOBBI LIEJIOCTHOTO B3TJIs/1a HA €HMHCTBO MPHPOJIBI U YEIOBEKA, SIBISCTCS
OTBETCTBEHHBIM 9TanoM

B (DOPMHUPOBAHNUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YUaIOMINUXCs;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO ONECHHOCTHOI'0O OTHOIICHHA K €CCTCCTBCHHO-HAYYHBIM 3HAHHWAM, K IIPUPOJC, K YCITIOBCKY, BHOCUT cBOU BKJIaJ B
9KOJIOTUYECKOE 00pa30BaHUE 00YUYaAIOIINXCSI.

JlaHHble HampaBleHUs B OOYYCHHMHM XUMHH OOECIIEUMBAIOTCS CHEIU(PHUKONW CcomepKaHHsl y4eOHOro TpeaMeTa, KOTOPBIA SIBIISETCS
[e/1arOrMYeCcKy aJalTHPOBAHHBIM OTpakeHHEeM 0a30BON HAYKH XMMUH Ha ONPEeNEHHOM 3Tare e€ pa3BUTHS.

Kpr XUMHHU Ha YPOBHE OCHOBHOT'O O6L[I€FO O6pa3OBaHI/I$[ OPUCHTHUPOBAH HA OCBOCHHUC 06y‘laIOH_[I/IMI/IC$I CUCTCMbI IICPBOHAYAIIBHBIX TOHSTHHN
XHUMHHU, OCHOB HGOpFaHH‘ICCKOﬁ XUMHHU U HECKOTOPBIX OTACIBbHBIX 3HAYNMbBIX MMOHSATUH OpFaHquCKOﬁ XHUMUU.

CrtpykTypa cofepKaHus MPOrpaMMbl IO XUMHH CPOPMUPOBAHA HA OCHOBE CUCTEMHOTO 1MO/1X0/1a K €€ n3ydeHuto. CoepraHue CKIaIbIBACTCs
W3 CHCTEMBbl MOHSATHH O XMMHUYECKOM DJIEMEHTE W BEIIECTBE M CUCTEMBI MOHATUM O XMMHUYECKOW peakuuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO
OpraHU30BaHbI M0 MPUHIIMITY TTOCJIEIOBATEIBHOTO Pa3BUTHS 3HAHUK HA OCHOBE TEOPETUUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— TPEJICTaBICHUI 00 AMEKTPOIUTUIECKON JUCCOIIUAIINH BEIIECTB B PACTBOPAX.

TeOPeTquCKHe 3HAaHUA pacCMaTpruBarOTCsA HaAa OCHOBC SMITMPUYCCKHA MOJIYUYCHHBIX U OCMBICIICHHBIX (baKTOB, Pa3BHUBAIOTCA MMOCJICA0BATCIILHO

OT OJHOTO YPOBHS K APYrOMY, BBITIONHSS (PYHKIIMU OOBSICHEHHMsS] W TPOTHO3MPOBAHHS CBOWCTB, CTPOCHUS W BO3MOXKHOCTEH MPAKTHUYECKOTO
MIPUMEHEHUS U TIOJIYYEHUS U3Y4aEMbIX BELIECTB.



OcBoeHHE TIPOrpaMMBI TI0 XUMHH CITIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XUMHUYECKON COCTABIIAIONICH HAYYHONH KapTHHBI MHpPA B
JIOTUKE €€ CUCTEeMHOW MPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHMIO M METOJlaM MO3HaHUs B Hayke. M3yueHune XUMUU MPOUCXOJIUT C
MPUBJICYCHUEM 3HAHUM U3 paHee U3yYEHHBIX YUeOHBIX mpeaMeToB: «OKpykarommi Mupy, «buomorus. 5—7 kinaccei» U «Duszuka. 7 Kiaccy.

[Ipy n3ydyeHUM XHMMHUHM NPOUCXOAUT (HPOPMUPOBAHME 3HAHUN OCHOB XMMHYECKOH HAayKHM Kak 00JaCTH COBPEMEHHOIO €CTECTBO3HAHUS,
IIPAKTUYECKON JESATENIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJbTypbl. 3ajaya ydeOHOro IpeAMeTa COCTOUT B
(GOpMHPOBAHUN CUCTEMBl XUMHUECKUX 3HAHUN — BaXHEUIIMX (DAKTOB, MOHITUHN, 3aKOHOB U TEOPETUUYECKHUX MOJOKEHUH, JOCTYIHBIX 0000IEeHHH
MHPOBO33PEHUYECKOr0 XapaKTepa, A3bIKa HAyKH, B IPUOOILEHNN K HaAyYHbIM METO/AM I103HAHUS IIPU U3YUYEHUU BELIECTB U XUMUYECKUX pEaKLuil, B
(OpMHPOBAHUU U PA3BUTUU MO3HABATENIbHBIX YMEHUH U UX IPUMEHEHUU B yU€OHO-TI03HABATEIILHONW U yueOHO-NUCCIIE0BATENIbCKOM 1€ TEIbHOCTH,
OCBOCHMH TPaBUJI OE30MIaCHOTO OOpAIIeHus C BEIIECTBAMH B IMOBCETHEBHON YKU3HU.

[Ipu u3yyeHnr XMMHUHU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOPENH TaKue LEeNH, KaK:

—(opMHUpOBaHHE HMHTEIJIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHUIO
peleHuii, CiocoOHON alanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KU3HU;

— HaIIpaBJICHHOCTb 06yquH51 Ha CHCTCMATHYCCKOC HpI/IO6H_IeHI/IC 06yqafonmxc51 K CaMOCTOSTEJIbHOM I03HABaTEILHOMN ACATCIIBHOCTH,
HayYHbBIM MCTOAAaM IMO3HAHUS, (bOpMI/Ip}IIOH_[I/IM MOTHBALHUIO U PA3BUTUC CII0COOHOCTEH K XHUMUU,

—o0ecrieueHune YCHOBHﬁ, CHOCO6CTBYIOH_II/IX HpI/IO6peTeHI/IIO O6y‘laIOH_[I/IMI/IC${ OIIbITa pa3H006pa3H0171 ACATCIIBHOCTH, IIO3HAHUA U
CaMOITO3HAaHU, KIIFOYCBBIX HABBIKOB (KJ'IIO‘IGBLIX KOMHCTCHHHﬁ), HMCHOIHNX YHHUBCPCAJIbBHOC 3HAUYCHUC IJIF PA3JIMYHBIX BUJOB NCATCIIBHOCTH,

— (opmupoBanue oOmiel (GyHKIMOHATBLHON U €CTECTBEHHO-HAyYHOW I'pPaMOTHOCTH, B TOM YHUCIIe YMEHHUI OOBACHATH U OLICHUBATh SIBICHUS
OKPY’KAIOILIEr0 MHpA, UCIOJIb3Ysl 3HAHUS U OIMbIT, NOJyYEHHbIE NPU W3YYEHUHM XHUMUH, MPUMEHATh UX IPU PEHIEHUH MPOOJIeM B MOBCEAHEBHOU
’KM3HH U TPYJOBOH JIEATEIILHOCTH;

- (I)OpMHpOBaHI/IC y 06yano1111/1xc51 TYMaHHUCTUYCCKUX OTHOMCHHﬁ, MMOHUMAaHHUS IEHHOCTH XMMHMYECKHX 3HAaHUU I BBIpa60TI(I/I
OKOJIOTHYCCKH uenecoo6pa3Hor0 IIOBCJACHUS B 6L1Ty n prl[OBOfI ACATCIIBHOCTHU B IECJIAX COXPAHCHUA CBOCTO 310POBbS U oxpy;xa}omeﬁ HpHpOI[HOﬁ

Cpelbl;

— pa3BUTHE MOTHUBALMM K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCIHMTAHUIO Ha OCHOBE YCBOEHHs OOLIEUEIOBEYECKUX
LIEHHOCTEW, TOTOBHOCTH K OCO3HaHHOMY BbIOOpY MPO(hUIIst U HANPaBIEHHOCTH JalbHEHIIEro 00y4deHus.

OcBoenue conepkanus Kypca «XUMHs» B OCHOBHOH IIIKOJIE IPOUCXOIUT C OTIOPOM Ha 3HAHUS M YMEHHUs, CPOPMHUPOBAHHbBIE B IPEAMETHON 00IacTH
«EcTecTBeHHO-HAYYHBIC TIPEIMETH». Y YeOHBIM IJTAHOM Ha M3y4YeHHE XUMUH B 8 Kilacce OTBOIUTCS 68 JacoB (2 Jaca B HEJIEIIO).

I[eﬂTeIl])HOCTB Yuurteiisa ¢ y4eToM nNporpaMmMbl BOCIIUTAHUSA



I'paxxmanckoe BociUTaHUE (hopMHPOBATH POCCHHMCKYIO I'PaXKIAHCKYIO HICHTHYHOCTD, PUHAIICKHOCTD K OOIIHOCTH rpaxkaan Poccutickoit
®denepanyu, K Hapoay Poccuu kak MCTOYHUKY BJIaCTH B PoccuiickoM rocyiapcTse U CyOBbEKTY ThICSUEICTHEH
POCCHHCKOM roCcyTapCTBEHHOCTH, N3yUeHHE U YBaYKEHHE MpaB, CBOOO 1 00s3aHHOCTEN TpakaannHa Pocenm;

MaTPUOTHYECKOE BOCTIUTAHUE BOCTIMTHIBATh JIIOOOBH K POJHOMY Kpato, PonmHe, cBoeMy Hapoy, yBaKeHHE K APYTUM Haponam Poccuw;
UCTOpUYECKOE MpocBelieHne, GOPMUPOBAHUE POCCHICKOTO HAIIMOHAIBHOTO HCTOPUIECKOTO CO3HAHMSI, POCCUHCKON
KYJIBTYPHOU UJCHTUIHOCTH,

JyXOBHO-HPaBCTBEHHOE BOCIIMTaHE BOCTIMTHIBATh HA OCHOBE TyXOBHO-HPAaBCTBEHHOW KYJIbTYyphl HApOJ0B Poccru, TpaANIIMOHHBIX PETUTHIA HAPOJIOB
Poccun, hopmupoBanue TpaguIMOHHBIX POCCUHCKAX CEMEHHBIX IICHHOCTEH; BOCTUTAHUE Y€CTHOCTH, TOOPOTHI,

MUJIOCEP/IUSI, COTICPEKUBAHNUS, CIIPABEJIMBOCTH, KOJUICKTHBH3MA, PYKEITO0MS ¥ B3aUMOTIOMOIIH, YBAKCHUS K

CTapIINM, K MAMSITH MPEAKOB, UX BePE U KyJIbTYPHBIM TPATUIIUsM;

ACTETHUECKOE BOCITUTAHHE (hOpMHPOBATEL 3CTETUYECKYIO KYJIBTYPY Ha OCHOBE POCCUHUCKUX TPAIUIIMOHHBIX TyXOBHBIX [IEHHOCTEH, MPUOOIIATH K
JTy4ImuM 00pasiiaM 0TeueCTBEHHOTO H MHPOBOT'O HCKYCCTBA,
(M3UYECKOE BOCIIUTAHUE (hopMHPOBATH KYJILTYPY 3/I0POBOr0 00pa3a JKU3HU U SMOIIMOHAILHOTO OJIaronoyIyuns — pa3BUBaTh (QU3MUECKUC

CIOCOOHOCTH C YU4ETOM BO3MOKHOCTEH U COCTOSIHUS 310POBbsI, HABBIKOB O€30MaCHOTO MOBEICHUS B IPUPOIAHON 1
COLIMAJIBHOU CpeJie, YpE3BhIYAHHBIX CUTYALHSIX;

TPYAOBOE BOCITUTAHUE BOCIIUTHIBATh YBAXKCHUE K TPYAY, TPYAALIMMCS, pe3yIbTaTaM Tpyaa (CBOEro U APYTHX JIFOACH), OpUCHTALMS Ha
TPYAOBYIO ACSATEILHOCTD, MOJTy4YCHUE MPOPECCHH, TMYHOCTHOE CAMOBBIPAXKEHHE B TPOAYKTHBHOM, HPAaBCTBEHHO
JOCTOWHOM TpYZE B POCCUHCKOM OOIIECTBE, HA TOCTH)KEHUE BBIJAIOIUXCS PE3yIbTaTOB B IPO(ECCHOHATBEHON
JesITEIbHOCTH;

9KOJIOTUYECKOE BOCTIUTAHUE (hopMHpOBATH IKOJIOTHYECKYIO KYJIBTYPY, OTBETCTBEHHOE, OEpeKHOE OTHOLICHHUE K IPUPOJIE, OKPYXKAIOIIEH cpeie Ha
OCHOBE POCCHUHMCKHX TPAJAMLIMOHHBIX JYXOBHBIX IIEHHOCTEH, HABBIKOB OXPAHBbI, 3alIUTHl, BOCCTAHOBJICHUS MTPUPO/IBL,
OKpPYKaroIeH cpepl;

BOCIIUTAHUEC HCHHOCTCﬁ HAYy4YHOTO BOCIIUTBIBATH CTPEMIICHUEC K ITIO3HAHUTO cebsa u Apyrux J'IIO,I[Gﬁ, npupoabl 1 06H.I€CTBa, K IMOJIYUYCHHIO 3HaHHI>'I,
IIO3HAaHUA Ka4€CTBCHHOI'O O6p330BaHI/IH C y‘IéTOM JIMYHOCTHBIX UHTCPECOB 1 OGH.[GCTBGHHBIX HOTpGGHOCTGﬁ.

COJEPKAHUE YYEBHOI'O IPEJIMETA

HepBOHa‘laHbHLIe XUMHUYECKHE NTOHATHUSA

IIpenmer xumuu. Posb XMMHK B KU3HU 4YelloBeKa. XMMHMsI B cUcTeMe HayK. Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEUIECTB. ATperaTrnoe
cocrosiHue BeulecTB. [loHATHE 0 MeTo1aX Mo3HaHus B XUMUU. YucTele BeniecTBa U cmecH. CriocoObl pa3ielieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMHAYECKHE 1eMEHThI. CHMBOJIBI XUMHUYECKHUX 3JIEMEHTOB. IIpocThie U CoXKHBIE BemecTBa. ATOMHO-MOJIEKYIISIPHOE
YYEHHE.

Xumuaeckas (bopMyna. BajneHTHOCThP aTOMOB XHMHYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBAa COCTaBa BCIICCTB. OTHOCHUTENbHAS aTOMHas
Macca. OTHOCUTENBHAS MOJICKYJIsIpHas Macca. Maccosas J0JI1 XUMHUYCCKOI'0O 9JICMCHTA B COCAMHCHUU.




KonnuectBo Bemecta. Moib. MonsipHas macca. B3auMocBsI3b KOJIMUYECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IUHUI] BellecTBa. Pacuérel o
bopmMynaM XUMUYECKHX COSTNHEHHA.

du3znueckue U XUMUYECKHUE SBJICHUS. XUMHUECKasi peakius U e€ Mpu3Haku. 3aKOH COXPAHEHHUS MACChl BEIIECTB. XMMUYECKUE YPABHEHUSI.
Krnaccudukanus XuMHUecKUX peakiuil (COeUHEHUs, Pa3I0KEeHHs, 3aMELIEHUS, OOMEHa).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO C XHMMHUYECKOW TOCYyI0#, mpaBuiaMu paboThl B jaboparopuu ¥ mpuéMaMu oOpaiieHust ¢ jJabopaTopHBIM 000pyIOBaHHUEM,
M3Y4YE€HHE U ONHCaHue (PU3NYECKUX CBOMCTB OOpa3llOB HEOPraHMUYECKUX BEIECTB, HaOMrofeHHe (u3nmueckux (IUIaBJICHHE BOCKA, TasiHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KWIEHME W KOHJIEHCAalMUs BOJAbI) U XUMHYECKUX (TOPEHHE CBEYHM, MPOKAJIMBAHUE MEJIHOW MPOBOJIOKH,
B3aMMO/ICIICTBIE MeJla ¢ KUCJIOTOW) sIBIIEHUM, HAOIIOJeHNEe M OMHMCAaHWE MPHU3HAKOB MPOTEKAHUS XMMUYECKUX peaklui (pa3iokKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KUCTIOTHI C XJIOPUIOM Oapusi, pasnoxkenue ruapokcuaa meau (11) mpu HarpeBanuu, B3auMoIeiCTBUE JKejle3a ¢ paCTBOPOM
comu meau (1), uzyuenue cnocoOOB pa3zieieHus] CMeceil: ¢ MOMOIIbI0 MarHUTa, (PMIBTPOBAHKE, BbIIAPUBAHUE, TUCTHILISAIMSA, XpoMmarorpadus,
MPOBEACHUE OYKMCTKM TOBAPEHHOW COJM, HAOJIOJEHWE M ONMHCAaHUE PEe3yJIbTAaTOB IMPOBEACHUS OIbITA, WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUS
MAacChl, CO3/IaHHe MOJIee MOJIEKY (IIapOCTEPKHEBBIX ).

BakHeiiliue npeacTaBuTe 1M HEOPraHHMYECKUX BellleCTB
Bo3ayx — cmech razos. CoctaB Bo3nyxa. Kucinopoa — aneMeHT u npoctoe BelecTBo. HaxokaeHue kuciaopoaa B npupojae, Gpusnueckue u
Xxumuueckue cpoictBa (peakuuu ropeHus). Oxcuapl. I[lpumenenume xkuciopona. CrocoObl MONy4YeHHMs] KUCIOpoJa B J1IabOpaTopuu H

MMPOMBIIIJICHHOCTH. prrOBOpOT KHCJIOpOJda B ITPUPOJL. O30H — AJJIOTPOITHAaA MOI[I/I(I)I/IKaI_[I/IH KucJjopozaa.

TennoBoil >PPekT XMMUYECKOH peaklnu, TEPMOXUMHUECKUE ypaBHEHHUS, 9K30- M DHJIOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH.
3arps3HeHue Bo3/lyXa, yCUJIeHHe TapHUKOBOTo 3(p¢dekra, pazpyiieHne 030HOBOTO CIIOsI.

Bonopon — anemeHT u npoctoe BeniectBo. Haxoxnenue Boopoa B npupoie, GU3nvecKue 1 XuMUUECKne CBOUCTBA, IPUMEHEHHE, CIIOCOOBI
nosy4yeHusi. KHCIIOThI 1 COJIH.

Mosipablii 00bE€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHUSIM.
dusnueckue CBOMCTBA BOJbl. Boma kak pactBoputens. PacTBopsl. HachklieHHBIE 1 HEHACBIIIEHHBIE PACTBOPBI. PaCTBOPUMOCTH BELIECTB B
BoZie. MaccoBas 701 BEHIECTBAa B pacTBOpe. XMMHYECKHE CBOMCTBa BOJbl. OcHOBaHMsA. Ponp pacTBOPOB B NpHUpOAE M B JKU3HU YEIOBEKA.

KpyroBopot Bozsl B ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoJ. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudpukanuss Heopranmueckux coenuHeHuid. Oxcunapl. Knaccudukanms oxcumoB: coseoOpasyrone (OCHOBHBIC, KHCIIOTHBIE,
amdoTepHbIe) U HecoseoOpazyromue. Homenknarypa okcuaoB. @u3ndeckrne U XMMUYECKHE CBOMCTBA OKCUIOB. [lorydeHre OKCHIoB.



OcnoBanus. Knaccudukanus ocHoBaHMH: MENOYM U HEpacTBOpUMBbIE OocHOBaHMA. HoMmeHkiarypa ocHoBaHui. dusndeckne U XUMHUYECKHE
cBOMCTBA OCHOBaHUU. [losryueHre ocHOBaHMI.

Kucnotel. Knaccudukarus kucnor. HomeHknarypa kucinot. @u3ndeckiue U XMMHUECKUE CBOMCTBA KHUCIOT. Psiyi aktuBHOCTH MeTayioB H.
H. bekeroBa. [lonydyeHue Kucior.

Comu. Homenkiarypa cosieil. dusznueckrue u XuMHU4eckue cBoicTBa cojieid. [lomyduenue conei.
I'enernyeckas CBSI3b MEXKAY KJIacCaMH HEOPraHUYECKUX COCTUHEHUI.
Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEJICIICHUE COICPIKaHMs KUCIOpOoaa B BO3yXe, MOMydyeHHE, COOMpaHKe, PaCIO3HABAHNE M M3YYEHUE CBOMCTB KHCIOPOJA,
HaOIt0/IeHue B3aMMOJICUCTBUS BELIECTB C KHCIOPOJOM M YCIOBUS BO3HUKHOBEHHS M IPEKpallleHUs TOpeHHs (Iokapa), O3HAKOMIIEHUE C
o0pa3naMu OKCHJIOB M OIIMCAaHUE UX CBOWCTB, MMOJy4YeHHE, COOMpaHue, paclio3HaBaHWE U U3yYeHHE CBOWMCTB BOIOPO/Ia (TOPEHHE), B3AUMOJICH CTBHE
Bogopoga c¢ okcuaom wmeau (II) (BO3MOXKHO HCHOIB30BAaHUE BHUAEOMATEpUaoB), HaOMIOJEeHUE OOPA3IOB BEUIECTB KOJIWYECTBOM | MOIb,
HCCIIeI0BAaHUE OCOOEHHOCTEH PaCTBOPEHHUS BEIIECTB C PA3TMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C OMPEICIEHHON MAacCOBOM 10Ie
pacTBOPEHHOrO BEIIECTBA, B3aWMOJEWUCTBHE BOJBI C MeTalaMH (HaTpUeM M KajbIlMeM) (BO3MOXHO HCIOJb30BAaHHE BHAEOMATEPUATIOB),
Hccre0BaHNe 00pa3lioB HEOPTraHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOMIOJCHUE U3MEHEHHSI OKPACKU WHIUKATOPOB B PacTBOpPaxX KUCJIOT U
nienoyei, u3yuenue Bzaumoaericteusa okcuaa menu (II) ¢ pactBopoM cepHO KUCTOTHI, KHCIOT ¢ METaIlJIaMH, PEakiuii HeHTpanu3aluu, moJydeHne
HEPAaCTBOPHUMBIX OCHOBaHHﬁ, BBITCCHCHUC OJTHOI'O METaJlJIa APYI'UM M3 pacTBOpa COJIM, pCIICHUC OKCIICPUMEHTAJIbHBIX 3a1a4 110 TEMEC «Baxxnenmme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoanuecknii 3axkoH u Ilepuoguveckasi cucrema xumudeckux 3JjemenToB /. U. MenneneeBa. CTtpoenne atoMmoB. XuUMHYeCKast
cBsI3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUA

[lepBble MONBITKU KIAaCCU(DUKALMU XUMHUYECKUX 3JeMEHTOB. [IoHATHE O rpynmax CXOAHBIX AJIEMEHTOB (ILEJIOYHBIC U HIETOYHO3EMENIbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCUIBI U THJIPOKCH/IBI.

[Tepnonnueckuit 3axoH. Ilepuognueckas cucrema xumudeckux 3yeMmeHToB [[. M. MenneneeBa. KopoTkoneproHas W JJIMHHONEPHOIHAS
dopmel [lepuonnueckoit cucreMbl xumudeckux snemMeHToB JI. . Menaeneesa. [lepuoast u rpymnmbl. Ou3nueckuid CMBICI MOPSIKOBOTO HOMEpA,
HOMEPOB MEPHOJIa U TPYMIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aToMHbIX siep. M3otomnbl. Dnektponsl. CTpoeHUe 3JIEKTPOHHBIX 000JI0UEeK aTOMOB MEpBbIX 20 XMMHUYECKHUX
sneMeHToB Ilepuommueckoit cucremsl [l. M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO A3JEMEHTA IO €ro mnosiokeHuto B Ilepuoamueckoit
cucteme /1. 1. Menpaeneena.



3aKOHOMEPHOCTH HM3MEHEHUS DPaJuyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJIMYECKMX U HEMETANIMYECKMX CBOMCTB IO Ipynnam u
HEPUOaM.

3nauenue llepuonnueckoro 3akoHa u lleproguyeckoil CUCTEMBI XUMHUYECKHUX JJIEMEHTOB ISl Pa3BUTUS HAyKd M NpakTUKH. /.
N. MenaeneeB — yu4€HbIN U TpaKJaHUH.

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'IHpHaH n HeHOJIHpHaH) CBA3b. aﬂeKTpOOTpI/IHaTeJ'IBHOCTB XUMHYECKHX 3JIeMEHTOB. MloHHAas CB3E.

Crenenb okuciaeHus. OKHCIUTEIBHO-BOCCTAaHOBUTEIBLHEIC pCaKnuu. Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUA. OKHCIUTEIH U
BOCCTAHOBUTCIIN.

Xumuueckuit Ikcnepumenm:

HU3YUCHUC 06pa3u0B BCIICCTB MCTAJIJIOB 1 HEMCTAJIJIOB, BSaHMOﬂCﬁCTBHe THAPOKCH A IUHKA C paCTBOpaMu KHUCJIOT U I_HCJ'IO‘IGI‘/'I, IMPOBCACHUC
OIIBITOB, UJUIFOCTPUPYIOIIHX MPUMCEPLI OKHUCIIUTCIIBHO-BOCCTAHOBUTCIIbHBIX pCaKHI/If/i (FOpeHI/Ie, pPeaKkru pasjioKCHUA, COCIII/IHCHI/HI).

Meoscnpeomemmnwie ceasu

Peanmaul/m MCIKIIPCAMETHBIX CBsI3eil IIpu U3y4CHHUU XUMHU B 8 kmacce OCYIHICCTBIIACTCA YCPE3 HUCIIOJIb30BAHUEC KaK O6H_[I/IX CCTCCTBCHHO -~
HAay4YHBIX HOHSITI/Iﬁ, TaK U HOHSITI/II\/II, SABJIIIOIUXCA CUCTEMHBIMU JI OTACIBHBIX IMMTPEAMETOB CCTCCTBECHHO-HAYYHOI'O IIHUKJIA.

OOmme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAy4HbIH (DAKT, TUIOTE3a, TEOPHs, 3aKOH, aHalu3, CUHTE3, KJIacCHU(UKAIUs, NEPHOIUYHOCTD,
HaOI0IeHNe, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHNE, MOJICIb, SIBJICHHE.

dusuka: Marepusi, aToM, OSJICKTPOH, IMPOTOH, HeﬁTpOH, HWOH, HYKIIHI, H30TOIbI, PAAWUOAKTUBHOCTH, MOJICKYIIA, BHGKTpI/I‘{eCKHﬁ 3apsn,
BCIICCTBO, TCIIO, O6’BéM, arperaTHoC COCTOAHHEC BCIICCTBA, I'a3, (I)I/ISI/I‘IGCKI/IG BCJIIMYMHBI, CIMHUIBI USMEPCHN A, KOCMOC, IIJIAHCTHI, 3Bé3,[[]':>I, COJ'IHI_Ie.

buonorus: porocunres, qpixanue, ouochepa.

Feorpaq)mlz aTMOC(bepa, mz[pocq)epa, MUHCPAJIbI, TOPHBIC TOPOJBI, ITOJIC3HBIC NCKOITACMBIC, TOIIJIMBO, BOJAHBIC PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOT O IIPE/IMETA

M3yueHne XuMuu B 8 KJIacce HAIPaBIICHO Ha JOCTHKECHUE 00YUYarOIIMMHUCS JINYHOCTHBIX, METAPEIMETHBIX U HPEIMETHBIX PE3yJbTaTOB OCBOCHHS
y4eOHOTO MpeaMeTa.



JINYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yNabTaThl OCBOCHHUSI IMPOrpPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHMs AOCTUTAKOTCS B XOJ€ OOY4YEeHHs] XMMUHU B €JUHCTBE y4yeOHOH u
BOCIIMTATENBHOMN AEATENBHOCTH B COOTBETCTBUM C TPAIUIUOHHBIMHA POCCUICKUMH COLMOKYIBTYPHBIMH U JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH, IPUHATHIMU B
o011ecTBe MpaBWIaMU U HOPMaMH [IOBEJCHHUS U CIIOCOOCTBYIOT IIPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATN3ALUH 00yJaroIuXCsl.

JInuHOCTHBIE pe3ybTaThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIIUXCSI PyKOBOJACTBOBATHCSI CUCTEMOM MO3UTHBHBIX IEHHOCTHBIX OPHEHTAllMH U pacIiupeHHe
OMBITA JESATEILHOCTH Ha €€ OCHOBE, B TOM YHCIIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIHTAHMSI:

LIEHHOCTHOTO OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HACJIEIUIO, TOHUMaHNs 3HaYE€HUS XUMAYECKOW HAYKH B )KU3HU
COBPEMEHHOT0 OO0IIECTBa, CHOCOOHOCTH BIAJETh AOCTOBEPHON MH(OpMAIMel O MEepeloBbIX NOCTIKECHUAX M OTKPHITHAX MHPOBOM M OTEUECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHUS

MPEICTABICHUS O COLMATIbHBIX HOpPMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHBE, KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOH, yUeOHOUCCIIEA0BATEIbCKON, TBOPUECKOM U IPYTUX BUAAX AEATEIBLHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOMN AEATEIbHOCTH PU BBIOJHEHUH
y4eOHBIX, I03HABATEJIBHBIX 3a7a4, BBIIOJIHEHHM XHMUYECKUX OKCIEPHUMEHTOB, CO3AaHUM YUYEOHBIX NPOEKTOB, CTPEMJICHHS K B3aUMOINOHHUMAHUIO H
B3aMMOIIOMOILM B MIPOLIECCE 3TOH y4eOHOM NesSTeTIbHOCTH, TOTOBHOCTH OLICHUBATh CBOE MOBEACHUE U MIOCTYIKH CBOMX TOBAPHIIECH C MO3ULUU HPAaBCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHYECKHE MTPEICTABICHUS O BEIIECTBE M XUMHUYECKON PEAKIIMH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH H COCTABIIAIOIIHE
OCHOBY ISl IOHUMaHUS CYIIHOCTH HAayYHOW KapTHHBI MHpa, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOIBI, B3aMMOCBS3IX UeJIOBEKa C
NPUPOAHON CpeJIo, O POJIM XUMHUH B NTO3HAHUHU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTeNbHBIE MOTHBBI, HAIIPABIICHHbIC Ha TOJYYEHHE HOBBIX 3HAHWN IO XWMHWHU, HEOOXOJUMEBIE JUIsi OOBSCHEHUs HAOJIIOJaeMBIX IPOIECCOB U
SBIICHUH, IO3HABATEIILHOW, WH(POPMAIMOHHOW M YHTATEIbCKOH KYJIBTYpHl, B TOM YHCIIE HABBIKOB CaMOCTOSATEILHOW pabOThl C Y4eOHBIMH TEKCTaMHU,
CTIPaBOYHOM JTUTEPATYPOH, JOCTYTHBIMHA TEXHUUECKUMHU CPeICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYYEHHIO M IIO03HAHWIO, JI0O003HATENFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K C€aMOOOpPa30BaHUIO, MPOEKTHOW M HCCIIE0BATEINBCKON
NeSITeTIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIE€HHOCTH U YPOBHS 00Y4YEeHHS B AabHEHIIIEM;

4) ¢hopMHpPOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH XKM3HH, OTBETCTBEHHOTO OTHOIIEHHA K CBOEMY 3/IOPOBBIO, YCTAHOBKH Ha 3/IOPOBBIH 00pa3 JKW3HHU, OCO3HAHHE IOCIEACTBHI H
HENpUATHE BPETHBIX MPUBBIYEK (YIMOTPEOIEHHS aJKoroiisd, HApKOTHKOB, KYpPEeHHS), HEOOXOIMMOCTH COOIIOAECHUS NMpaBuil 0€30MacHOCTH MPH OOpaIIeHHH C
XUMHYECKUMH BEIIECTBAMH B OBITY U PEaTbHON KHU3HH;

5) TpyoBOro BoCUTAHMSA:

WHTEpeC K MPaKTHYECKOMY H3yUeHHIO podeccrii 1 Tpyaa pa3IndHOro pojia, yBaXXCHHE K TPYAY U pe3ylbTaTaM TPYAOBOIl IeATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS MPEJIMETHBIX 3HAHUH 110 XUMHH, OCO3HAHHBIA BHIOOP MHAWBUAYAIBLHONW TPACKTOPHUU MPOJOIDKEHHST 00pa30BaHUs ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIHOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX WHTEPECOB W MOTPEOHOCTEH, yCHEeIHONW MPopecCHOHAILHON JIESITETbHOCTH U Pa3BUTHSI HEOOXOIUMBIX
YMEHH, TOTOBHOCTh aJallTUPOBATHCS B TIPOGECCHOHATEHON CPE/IE;

6) IKOJIOrHYeCKOro BOCIIUTAHMSA:



9KOJIOTMYECKH 11eJIECO00pa3HOe OTHOIICHHE K MPUPOJIE KaK HCTOYHHUKY *KH3HU Ha 3eMile, OCHOBE €€ CYIIeCTBOBaHMS, IOHMMAHUE IICHHOCTH 3J0POBOTO H
Oe3omacHOro o0pasza >KM3HH, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (DH3MUYECKOMY M TICHXHYECKOMY 370POBBIO, OCO3HAHHE IEHHOCTH COOJIOJCHUS
MpaBuI OE30MaCHOTO MOBEJCHUS MPH PabOoTe ¢ BEIIECTBAMHU, & TAKIKE B CUTYAIIHAX, YIPOKAIOIIUX 37I0POBBIO H KHU3HU JIIOJICH;

CIOCOOHOCTH TPHUMEHSTh 3HAHWS, MONyYaeMble TPU W3yYCHHHM XUMHH, JUI PEIICHHs 33j1ad4, CBSI3AHHBIX C OKPYXKAIOIICH MPUPOJHON cpemol, ams
TOBBIIICHNUS YPOBHS SKOJIOTHYECKOW KYJIBTYpBI, OCO3HAHHS TII00AIBHOTO XapaKTepa 3KOJOTUYECKUX MPOOJIeM U MyTeH WX PElICHHUs MMOCPEICTBOM METOJIOB
XMMHU, S9KOJIOTHYECKOT0 MBIIUICHUS, YMEHHSI PYKOBOJICTBOBATHCS MM B II03HABATEIEHOM, KOMMYHUKATHBHOW U COIIMATBHOM MIPAKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaMeTHBIX pE3yIbTAaTOB BRIACIAIOT 3HAYUMBIE IS (POPMHUPOBAaHUS MUPOBO33pEHHS 00IIeHaYIHbIe IOHATHUS (3aKOH, TEOPHS, IPUHIIHII,
TUNoTe3a, (PakT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U APYTOoe.), KOTOPhIe UCTIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX U IMO3BOJISTIFOT HA OCHOBE
3HaHUW W3 3TUX MpeaMeToB (hOpPMUPOBATH MPEACTABICHUE O LEIOCTHOW HAyYHON KapTWHE MHpa, U YHUBEpCaldbHbIE y4ueOHBIC AeWcTBUA (TMIO3HABATEIHHBIE,
KOMMYHHKATHUBHEIE, PETYIATUBHBIC), KOTOPhIE 00ecTieYnBarOT (POPMUPOBAHIE TOTOBHOCTH K CAaMOCTOSITEIFHOMY TUTAHUPOBAHUIO W OCYIIECTBICHHUIO Y4eOHOM
JeSITeTFHOCTH.

Ilo3naBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiicTBUS

Ba3oBble jioruyeckue a1eiicTBUs:

YMEHHSI UCTIONH30BATh MPUEMBI JIOTHYECKOTO MBIIUICHHUS MTPH OCBOSHUH 3HAHUI: PACKPHIBATh CMBICT XHMUYECKUX TIOHATHH (BBIIEISATh UX XapaKTEepPHEIE
MIPU3HAKY, YCTAHABINBATH B3aUMOCBS3b C APYTUMH MOHSATHIMH), UCTIOIB30BATh MTOHSTHS I OOBSICHEHHUS OTACIBHBIX (JAKTOB U SBICHHUH, BRIOMPATh OCHOBAHUSA
" KpUTCPUUN JIA Knaccn(bm(aunn XUMHNYECCKHUX BEHICCTB U XUMHNYCCKUX peaKum‘/'I, YCTaHaBJINBATb NPUIUHHO-CJICACTBCHHBLIC CBA3HU MCKIY o0BbeKTaMU N3y4YCHUA,
CTPOUTD JIOTHYCCKHUE PACCYKACHUA (I/IHI[yKTI/IBHLIe, OCAYKTUBHBLIC, 11O aHaJIOFI/II/I), J€J1aTh BBIBOJABI U 3aKJIIOUCHU A,

YMCHHUE MMPUMCHATH B MPONLECCCE MMO3HAHUA MMOHATHUA (HpeIIMeTHBIe u MeTanpenMeTHme), CHMBOJIMYECKHUEC (3HaKOBBIe) MOJACIN, UCIIOJIB3YEMBIC B XNMUU,
peoOpa3oBbIBaTh IIHUPOKO MPUMEHSEMbIE B XUMHUH MOJICIBHBIE MPEJCTABICHUS — XUMHUYECKHI 3HaK (CHMBOJI 3JIEMEHTa), XUMHUYeCcKass (OopMyJia U ypaBHEHHUE
XUMHYECKOUN pCaknnu — IMpu PEIICHUU y‘Ie6HO-HO3HaBaTCJ'IBHBIX 3aga4d, C y‘IéTOM 9TUX MOJACIIbHBIX HpeI[CTaBJ'IeHI/Iﬁ BBIABJIATE M XapaKTCPpHU30BaTbhb
CYIIECTBCHHBIC MTPU3HAKU U3YyYaCMbIX 00BEKTOB — XUMHYECKUX BCIICCTB U XUMHYCCKUX peaKHI/II\/'I, BBISIBJIATD O6IlII/Ie 3aKOHOMEPHOCTHU, MTPUINHHO-CJICICTBCHHEBIC
CBs3U U ITPOTUBOPECUUA B U3YUACMBIX IIPOLCCCAX U SABJICHUAX.

Ba3zoBrble uccienoBaTebcKue AeiiCTBUA:

YMEHHE HMCIIOJIb30BaTh IMOCTABJICHHBIC BOIIPOCHI B KAUYC€CTBE MHCTPYMCHTA IO3HAHHWA, a TaKXKC B Ka4€CTBE OCHOBBI JJId @OpMHpOBaHI/IH THUIIOTE3BI II0
IIPOBEPKE NPAaBUIIbHOCTH BbICKA3BIBAEMBIX Cy)I(}IeHHI;'I;

npuoOpeTeHre OINbITa IO IJIAHWPOBAHHIO, OpPraHU3allMd W TPOBEICHHIO YYEHHUYECKUX HSKCIEPHUMEHTOB, YMEHHE HAOIOJaTh 3a XOJOM IIpollecca,
CaMOCTOSITEIBHO MPOTHO3UPOBATEL €0 Pe3yibTaT, (hOpMYIHPOBaTh OOOOIICHUS! M BBIBOJBI TI0 Pe3yJbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABISATD
OT4ET O TpoJIeNIaHHO# pabore.

Pa6ota ¢ undopmanueii:

YMEHUE BI)I6I/IpaTB, AHAJIN3UPOBATHL U UHTCPIPETUPOBATH I/IH(i)OpMaIII/IIO Ppa3INYHbIX BUIOB U q)OpM npeaAcCTaBJICHUSA, ITOTYIaEMYIO U3 PAa3HBIX UCTOYHUKOB
(Hay4HO-TIOMyJIsIpHAsl JIUTEpaTypa XHMHYECKOTO COJIEp)KaHUs, CIpaBOYHBIE MOCOOWs, pecypchl VHTepHeTa), KpUTHUYECKH OIEHHWBATh MPOTHBOPEUMBYIO U
HEJ0CTOBEPHYIO HH(OPMAIIHUIO;

YMEHHUE MPUMEHSTh Pa3IMIHbIC METOJBI M 3aIPOCHI TIPH MTOUCKE W 0TOOpE WH(POPMAITUK U COOTBETCTBYIOIINX JaHHBIX, HEOOXOIUMBIX JIISI BBITOIHEHMS
Yy4eOHBIX U MO3HABATENBHBIX 33124 ONPEEeIEHHOTO THIA, MTPUOOPETEHHE OMBITa B 00JIACTH MCIIONB30BAHUS WHPOPMAITMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHI,



OBIIAZICHUE KYJIbTYPOH aKTUBHOTO WCIIONB30BAHUSA PA3IMYHBIX MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (OpPMY IMpenCTaBICHUS
nH($OPMAITUN U WLTIOCTPUPOBATH pellaeMble 33/1a4l HECIIOKHBIMH CXEeMaMH, AHarpaMMaMu, IpyTUMU hopMaMu rpadpuKi 1 UX KOMOMHAIIUSIMU;

YMEHHE HWCIONb30BaTh M aHAIM3WPOBATh B Tporiecce y4eOHOM W HMCCIIeOBATENbCKON AEATENHHOCTH WH(GOPMAIUIO O BIFMSIHUA HPOMBIIUICHHOCTH,
CEJIBCKOT0 X03SIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAarOUIEH NPUPOTHOM Cpelbl.

KoMMmyHnkaTUBHBIE YHUBepCAJIbHbIE y4eOHbIe elcTBUA:

YMEHHsI 337aBaTh BOIPOCHI (B XO/I€ AUANOTa U (MJIM) TUCKYCCHU) IO CYIIECTBY 00CyKIaeMoi TeMbl, (hOpMyIHPOBAaTh CBOM MPEUIOKEHUSI OTHOCHUTEIBHO
BEITIOJTHEHHS TTPEIOKEHHON 3a/1a4H;

YMEHHUSI TIPEICTABIATh MMOyYeHHBIE PE3YIbTAThl MO3HABATENHHON JNESTENFHOCTH B YCTHBIX M MACHMEHHBIX TEKCTaX; JENaTh MPE3CHTAINI0 Pe3yIbTaTOB
BEITIOJTHEHHUS XHMHYECKOTO IKCIIEPUMEHTa (J1a00paTOPHOTO OIIBITA, JTA00PATOPHOI pabOTHI MO UCCIIEOBAHNIO CBOICTB BEIIECTB, yUEOHOTO TIPOEKTA);

yMeHHs y9eOHOTO COTPYAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIHHON U UCCIEA0BATENBCKON AEITEIFHOCTH IPH PEIIEHNH BOSHUKAIOIINX
mpo0JieM Ha OCHOBE y4€Ta OOINMX MHTEPECOB W COTIACOBAHUS MO3HMNUN (0O0CYKHeHHs, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMED», KOOPAHHAINS COBMECTHBIX
NeHCTBHIA, OIIpeIelIeHne KPUTEPHEB 10 OIIEHKE Ka4eCTBA BHIIIOJIHEHHOW PaOOTHI U APYTHUE).

PeryisiTUBHBIEC YHHBePCAJIbHBIE y4eOHbIE TeHCTBUA:

YMEHHE CaMOCTOSITEIIbHO OIPEIENSTh ENH e TeNFHOCTH, TNIAHUPOBATh, OCYIIECTBIISATh, KOHTPOJIMPOBATh U IIPH HEOOXOIUMOCTH KOPPEKTUPOBATEH CBOKO
JesTeNbHOCTh, BRIONpaTh Hanboee 3QQeKTHBHBIE CTIOCOOBI pelIeHns] Y4eOHbIX U T03HABATENbHBIX 33/1a4, CAMOCTOSITETFHO COCTABISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIN aNTOpUTM JCUCTBUH MPH BBIIONHEHUH 3a/IlaHU ¢ yYETOM MONydeHHUS HOBBIX 3HAHUI 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIHAX,
OIIEHWBATh COOTBETCTBUE TIOIYYCHHOTO PE3yJIbTaTa 3asiBICHHON 1EJIH, YMEHHUE FCIIOIb30BaTh M aHATM3UPOBATh KOHTEKCTHI, IIPEAIaraéMbie B yCIIOBUH 33 JaHMUM.

HPEJIMETHBIE PE3YJIBTATDI
B cocraBe mpeaMeTHBIX pe3yabTATOB IO OCBOCHHIO OOS3aTENBHOTO COJIEPXKAaHWS, YCTAaHOBJIEHHOTO NaHHOW (enepanbHOW pabodell Mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOy4YarolMMKCS Hay4yHblEe 3HAHWS, YMEHHsI M CIIOCOObI JEHCTBHH, CHeUU(pHUECKHE Ui MPEIMETHOW 00JacTH «XUMHS», BHIIBI
JIeSITEIBHOCTH TI0 MTOJTYYSHUIO HOBOTO 3HAHHMS, €T0 UHTEPIIPETAINH, PE0OPa30BaHUI0 U IPUMEHEHUIO B Pa3JIMYHBIX YUEOHBIX U HOBBIX CUTYAIHSIX.
K koHIty 0o0yueHus B 8 Kjiacce npejiMeTHbIC Pe3y/IbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y O0YUAFOIIUXCS YMCHHIA:
®  pacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX MOHSTHH: aTOM, MOJIEKYJa, XMMHUYECKHH 3JIEMEHT, MPOCTOE BEIECTBO, CJIOKHOE BELIECTBO, CMEChH
(omHOpOIHASsT M HEOIHOPOAHAs), BAJIEHTHOCTb, OTHOCHTENbHAS aTOMHAsl M MOJEKYJIApHas Macca, KOJIWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi J0JII XUMHUYECKOTO 3JIEMEHTa B COEIUHEHUH, MOJIIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAHHE, COJIb, HJIEKTPOOTPULIATEILHOCTh, CTEIEHb
OKHCJICHUS, XUMHUYECKasl peakLusi, KiacCu(uKays peakluuil: peakud COeANHEHUs, PEaKy Pa3IOKEHUs], PEakliy 3aMELIeHUs], peakuu oOMeHa,
9K30- M JHIOTEPMUYECKHE PEAKIMHU, TETIOBOM 3(PQEKT peakuuu, sIpo aroMa, IEKTPOHHBIM CIIOH aToMa, aToMHas OpOMTalb, PaAMyc aToMma,
XMMUYECKas CBsI3b, MOJISIpHAs U HETIOJISIPHAs KOBAJIEHTHAs CBsI3b, HOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MaccoBast JOJIS BelIeCTBa (MPOLEHTHAs
KOHIIEHTPALHsI) B pacTBOPE;
®  JIIIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMHUECKUX MOHATHNA U IPUMEHSTH 3TH MOHATHS IIPH ONMCAHNUHU BEIIECTB U UX MPEBpaIllCHUl;
®  HCHOJBH30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (POPMYJT BEIIECTB ¥ YPABHEHUN XUMUYECKUX PEAKIIH;
® ONpeAessaTh BAaJCHTHOCTb AaTOMOB OJJEMEHTOB B OWHApHBIX COCOUHEHUSX, CTENEHb OKUCJIEHHS JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX,
MPUHAIICKHOCTh BEIIECTB K ONPEACIEHHOMY KIlaccy COeIMHeHHH 1o (opMmynaM, BWJI XUMHYECKOM CBsi3W (KOBAJECHTHAsT W HMOHHAs) B
HEOPraHUYECKUX COCTUHEHMSIX;



packpbiBaTh cMbIich Ilepuoanueckoro 3akona [[. . MenneneeBa: JeMOHCTPUPOBATh MOHUMAHHUE TIEPUOJUUECKON 3aBUCUMOCTU CBOMCTB XUMUYECKUX
3JIEMEHTOB OT HX MOJIOKEeHUs B Ileprmoaumueckoil cucteme, 3aKOHOB COXPAHEHUS MacChl BEIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJIPHOTO
yuYeHHUs, 3aK0OHa ABOTajpo;

OIIHMCHIBATh M XapaKTepH30BaTh Tabmmunayto hopmy lleprnommnieckoii cuCTEMBl XUMUYECKIX SJIEMEHTOB: pa3nyaTh MOHATHS «TJIaBHAs moarpynma (A-
rpynma)» u «nobouHas mnoxarpynmna (B-rpymma)», Manble W OONBIIME TEPHUOMBI, COOTHOCUTH O0003HAYCHUS, KOTOpPBbIC WMEKOTCS B TaOuIle
«Ilepuoaunueckas cucteMa XumMuaeckux 3neMenToB 1. V. MenneneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XUMHUUYECKHUX 3JIEMEHTOB
(coctaB u 3apsa siapa, o0lee YKCIIO0 JIEKTPOHOB U paclpeieieHUe UX MO AIEKTPOHHBIM CIIOSM);

KJIACCU(HUIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHWMYECKHE BEIIECTBA, XMMHUYECKHE PEaKIuH ([0 YHCIY W COCTaBY YYaCTBYIOIIMX B pPEaKIHU
BEIIECTB, MO TEILIOBOMY 3 dexTy);

XapakTepr30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOWCTBA BEIECTB PAa3lMUHBIX KJIACCOB, MOATBEPXkAas ONMMCAHUE MPUMEPaAMH MOJEKYISIPHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMHYECKUAX PEAKITUi;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX KadeCTBEHHOI'O COCTaBa, BO3MOXHOCTH NPOTEKaHMS XUMHUYECKHX MpeBpallleHuidl B
Pa3iIMYHBIX YCJIOBHAX; BBIYUCIIATH OTHOCHUTCIBHYIO MOJICKY/ISIPHYIO U MOJIAPHYIO MAaCCbl BEHICCTB, MACCOBYIO OO0 XUMHUYCCKOI'O 3JICMCHTA IIO
(dhopMyIe coeIMHEHHs, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAMUTH PACUETHI 110 YPABHEHUIO XUMHUECKON PEaKIm;

MIPUMEHATHh OCHOBHBIE OIEPAIllii MBICIUTENBHON JESTENFHOCTH — aHau3 M CHHTE3, CpaBHEHHE, 00O0IIeHHe, CHCTEMATH3AINI0, KiIacCH(DUKAIIHIO,
BBIABJICHUEC IMMTPUYNHHO-CJICACTBECHHBIX CBsI3eH — T U3y4YCHUS CBOICTB BCUICCTB U XUMHWYCCKUX peaKHHﬁ, C€CTCCTBCHHO-HAYYHbIC MCTO/IbI ITIO3HAHUS —
HabJroIeHue, U3MEPEHNE, MOJICIMPOBAHHE, SKCIIEPUMEHT (peajbHbIM U MBICIICHHBIN);

CJIEIOBATH MIPABHIIAM ITOJIb30BaHUS XUMUYECKON TIOCY/ION 1 JTaOOPaTOPHBIM 000PYAOBaHUEM, a TAKXKe MTPaBIIIaM OOpaIlleHHs ¢ BEIIeCTBAaMH B
COOTBCTCTBUU C HHCTPYKIHUAMHU I10 BBITTIOJIHCHUIO na60paToprlx XUMUYCCKUX OIILITOB 110 IMOJYYCHHUIO U CO6I/IpaHI/IIO F33006paSHLIX BCIIICCTB
(Bomopoa 1 KUCIOPO/1a), MPUTOTOBICHUIO PACTBOPOB C OMPEACIEHHON MacCOBO 10JIeH pacTBOPEHHOTO BEIIECTBA, INIAHUPOBATH U MPOBOIUTH
XUMHYECKUE IKCTIEPUMEHTHI 110 PACTIO3HABAHUIO PACTBOPOB IIETI0YeH U KUCIOT C MMOMOIIBIO HHIUKATOPOB (JIakMyc, (peHondranenH, METUIOpaHK U

npyrue).

TEMATHYECKOE IINTAHUPOBAHMUE ¢ ykazaHneM KOJHYeCTBa aKaAeMHYECKUX YaCOB, 0TBOAUMBIX HA OCBOCHHE KAK/I0H TeMBbI
y4eOHOro npeamMeTa, yaeOHOro Kypca, y4e0Horo MoayJisi  BO3MOKHOCTD HCII0JIb30BAHMS 110 3TO TeMe 3JIeKTPOHHBIX (HH(POBBIX)
00pa3oBaTeJBHBIX PeCypPcoB, ABIAIOIMXCH Y1eOHO-MeTOAMYeCKUMHU MaTepuaJIaMH.

Ne HanmeHnoBaHue pa3enos U TEM IpOrpaMMbl KonunuecTBo yacos DnekTpoHHbIE (IUPPOBEIE)
n/m Bcero| KonTponbsHble [IpakTnueckue 06pa3oBaTeNbHbIE PeCypChl
paboTe paboTe
Paspea 1. [leppoHayanbHbIe XUMAYeCKHe TIOHATHS
1.1 | Xumusa — BaxxHas 00JIACTH €CTECTBO3HAHMS U IPAKTHUECKON 5 2 Bu6imoreka [IOK
JIEATEILHOCTH YEI0BEKA https://m.edsoo.ru/7f41837¢c
1.2 |BemecTBa 1 XUMHYECKUE PEAKIIAN 15 1 butmoreka [IOK
https://m.edsoo.ru/7f41837¢c
Wroro no pazneny 20



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

No HanmMenoBanme pa3ieinoB U TEM IPOTPaMMBbI KonmgecTBo acoB DeKkTpoHHbIE (LIU(POBHIC)
n/n Beero| KourposnbHbie I[IpakTryeckue 06pasoBaTebHbIC PECypChI
paboThI paboThI
Pa3znen 2. Bakneiilue npeacTaBuTe I HEOPraHHYECKUX BEIIeCTB
2.1 |Boszayx. Kucnopo. [Tousitrie 06 okcumax 6 1 but6imoreka [TOK
https://m.edsoo.ru/7f41837¢c
2.2 |Bomopoa. [ToHsTHE O KHCIOTaX U COJSIX 8 1 Bubanoreka IIOK
https://m.edsoo.ru/7f41837¢c
2.3 |Boga. PactBopsl. I[lonsTrie 00 0CHOBaHMSIX 5 1 1 Bubarnoreka IIOK
https://m.edsoo0.ru/7f41837¢c
2.4 | OcHOBHBIE KIIACCHl HEOPTAaHNYECKUX COETUHEHUH 11 1 1 bubmmorexa [IOK
https://m.edsoo0.ru/7f41837¢
Uroro mo paznemy 30

Pazpnen 3. llepuoguyecknii 3axon u Ilepuoanueckasi cucreMa XuMH4eCKUX

OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE pPe€aKIuun

3jiemeHTOB JI. 1. MenpaeieeBa. CTpoeHne aToMOB. XMMHYECKasi CBSA3b.

3.1 |llepnomnueckwii 3akoH u [leproaudeckas cucreMa XUMAIECKUX 7 bubmmorexa [IOK
anementoB /1. 1. MenneneeBa. CTpoeHue aToMa https://m.edsoo.ru/7f41837c
3.2 | Xumwnueckas cBsi3b. OKUCINTENBHO-BOCCTAHOBUTEIEHBIE PEAKIHH 8 2 Bbu6nuoreka IJOK
https://m.edsoo.ru/7f41837¢c
Hroro mo paznemy 15 Bub6imoreka [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 3 Bub6imoreka [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 6

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1. Poccuiickas anextponHas mkoma. - https://resh.edu.ru/
2. "Anxumuk" - http:/alhimik.ru
3. Kypnan «Xumus u xusab»io - https://hij.ru/

4. ITonbopHa nuTepatypbl o xumuuto - http://c-books.narod.ru/
5. XKypnan " 1 centsops" - https://1sept.ru/



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

6. Nudoypox - https://iu.ru/video-lessons
7. COOpHUK CTaTel 0 XMMUYECKUX dIIEMEHTAX, HUTIOCTPUPOBAHHBIN OMMHCaHHEM dKcIiepuMeHToB. -http://www.periodictable.ru

INOYPOUYHOE INVIAHUPOBAHUE

Ne Tema ypoka KosnyecTtBo yacoB Hata JJiIeKTpOHHbIE UPPOBBIE
n/n Bcero| KonTposbhble | [pakTudeckue | H3YIEHHA o6pa3oBaTeJibHble PeCyPChI
pab6oThl paboThl
1 |IMpeamet xumuu. Posib XMMHUU B ’KU3HU YesioBeKa. Tesa 1 bubanoreka LIOK
Y BellleCcTBa https://m.edsoo.ru/ff0d210c
2 |IloHsAATHE 0 MeTOJaX NO3HAHUS B XMMHHU 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d227e
3 |llpakTuueckas pa6ota Ne 1 «[IpaBusia paGoThl B 1 1 Bu6auoTteka [JOK
JlabopaTOpUH U MPUEMBI 06pallleHHs C JabopaTOPHbIM https://m.edsoo.ru/ff0d23dc
060pylI0BaHUEM»
4 |Yucrnle BemecTBa U cMecH. Coco6bl pasiesieHus 1 bubanoreka LIOK
cMecen https://m.edsoo.ru/ff0d26ca
5 |[pakTuyeckas pa6ota Ne 2 «Pa3geneHue cMeceit (Ha 1 1 Bu6auoTteka LJOK
npuMepe OYMCTKU MOBApPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 |ATOMBI U MOJIEKYJIBI 1 Bu6auoTteka [JOK
https://m.edsoo.ru/ff0d2a6c¢c
7 | XMMHWYeCKHe 3JIeMeHThI. 3HaKHU (CUMBOJIbI) XUMUYECKUX | 1 bu6bsaunoTeka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 |IIpocThle U CI0KHBbIE BellleCTBa 1 bu6saunoTeka [JOK
https://m.edsoo.ru/ff0d2a6c¢
9 |ATOMHO-MOJIEKYJ/IIPHOE YYEeHHE 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0d2d50
10 |3akoH MOCTOSIHCTBA COCTaBa BellleCTB. XMMHYecKast 1 bu6sunoreka IJOK
dopmyna. BasieHTHOCTb aTOMOB XUMHUUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 |OTHocuTe/sbHasg aToMHasg Macca. OTHOCUTEIbHAs 1 bubaunoreka LIOK
MoOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 |MaccoBas [0J11 XUMHUYECKOTr0o 3JIeMeHTa B COeJUHEHU U 1 bu6auoreka IJOK



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d26ca
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Ne Tema ypoka KosnyectBo yacoB Jata J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| Kontposbhbie | Mpaktuueckue | N3Y1eHHs o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
https://m.edsoo.ru/ff0d350c
13 |KosmyecTBo BemjectBa. MoJib. MoJsisipHast Macca 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d5230

14 | dusnyeckue U XUMHUYECKUE ABJIEHUS. XUMHU4YecKas 1 bubanoreka LIOK

peakLus https://m.edsoo.ru/ff0d37fa
15 |[Ipu3HaAKHU U yCJIOBUSI MPOTEKAHUS XMMUYECKUX 1 bubaunoteka [JOK

peakLnun https://m.edsoo.ru/ff0d3al6
16 |3akoH coxpaHeHHUs MacChl BELEeCTB. XUMHUYECKHUE 1 bubsaunoteka [JOK

ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17 | BbIyMc/I€HHUA KOJIMYECTBA, MacChl BelllecTBa 110 1 bubaunoreka LIOK

ypPaBHEHUAM XMMHUYECKUX peaK U1 https://m.edsoo.ru/ff0d5708
18 |Knaccudukanus XMuMUYeCKUX peaKui (CoeuHEHUS, 1 buobanoreka LIOK

pa3JioXKeHus, 3aMellleHUs], 00MeHa) https://m.edsoo.ru/ff0d3f34
19 |M. B. JIoMOHOCOB — y4Y€HBIH-3HI[UKJIONEHUCT. 1 Bbubanoreka LIOK

060611leHHE U CUCTeMaTU3alUsl 3HAaHUU https://m.edsoo.ru/ff0d40c4
20 |KoHTposbHag pabota N2l o TeMe «BelecTBa U 1 1 BubsnoTeka LIOK

XHMHYECKUE peaKIuu» https://m.edsoo.ru/ff0d4290
21 |Bo3ayx — cMmech ra3oB. CoctaB Bo3ayxa. Kuciopos — 1 bubanoreka LIOK

3JIEMEHT U NpocToe BewecTBo. 030H https://m.edsoo.ru/ff0d448e
22 | ®usuvyecKHe U XUMHUYECKHe CBOHMCTBa KMCJI0Opoia 1 bu6bsaunoteka [JOK

(peakuuu okucaeHusi, ropenue). [lonsaTue 06 okcugax https://m.edsoo.ru/ff0d4614
23 |Cnoco6bl MoJIyYeHHs] KUCJI0PO/ia B JIaOOPaTOPHUHU U 1 BubsauoTteka [IOK

NpoMbIlLJIEHHOCTH. [IpMeHeHure Kucaopoa https://m.edsoo.ru/ff0d497a
24 | TensioBo¥ 3¢ PEKT XMMHUYECKOU peaKINH, TOHSATHE O 1 Bu6auoTteka LJOK

TEPMOXUMHUUYECKOM YPaBHEHUH, 3K30- U https://m.edsoo.ru/ff0d4790

3HJ0TEPMHUYECKUX PEeAKIUAX
25 |TomsuBo (HedTh, yroJib U MeTaH). 3arpsiaHeHUE 1 BubsnoTeka LIOK

BO3/lyXa, CIOCOObI €ro nNpeAoTBpallleHUs https://m.edsoo.ru/ff0d4c4a
26 |[lpakTuuyeckas pa6ora Ne 3 no TeMe «IlosiyyeHue u 1 1 BbubanoTeka LIOK



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Ne Tema ypoka KosnyectBo yacoB Jata J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| Kontposbhbie | Mpaktuueckue | N3Y1eHHs o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
cobupaHUe KUCJI0pO/ia, U3yYeHUEe ero CBOMCTBY» https://m.edsoo.ru/ff0d4ae?2
27 |BoJiopoj; — 3JIeMEHT U MPOCTOE BEL[EeCTBO. 1 bu6auoreka IJOK
HaxoxaeHue B npupoje https://m.edsoo.ru/ff0d4dd0
28 |Dusuyeckre U XMMHUYECKHE CBOMCTBA BOIOPO/IA. 1 bubanoreka LIOK
[IpumeHeHMe Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 |TloHATHE O KUCJIOTAX U COJISX 1 Bu6anoTeka [JOK
https://m.edsoo.ru/ff0d50d2
30 |Cmoco6bl moJIydyeHHs BOJOPO/a B 1abopaTopuu 1 bubsaunoteka [JOK
https://m.edsoo.ru/ff0d4dd0
31 |IIpakTuueckas pa6oTta N2 4 no Teme «IlosydyeHue u 1 1 Bu6auoTteka [JOK
cobupaHue BOJOPO/a, U3yYeHUe ero CBOMUCTB» https://m.edsoo.ru/ff0d4f42
32 |MossipHBIN 06'bEM ra3oB. 3aK0H ABOra/Jipo 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ff0d542e
33 |BbruuciaeHus o6 bEMa, KOJIMYeCcTBa BelljecTBa rasa o 1 Bbubanoreka LIOK
€ro U3BeCTHOMY KOJIMUEeCTBY BellleCTBa UK 00bEMY https://m.edsoo.ru/ff0d55a0
34 |BbluvcieHUsI 00'bEMOB ra30B 10 YPABHEHUIO peaKIU1 1 bu6saunoTeka [JOK
Ha OCHOBeE 3aKOHAa 00'bEMHbBIX OTHOILIEHHUH ra30B https://m.edsoo.ru/ff0d5708
35 |dusuyeckre ¥ XMMHUYECKHE CBOHCTBA BOJIbI 1 bubanoreka LIOK
https://m.edsoo.ru/ff0d587a
36 |CoctaB ocHOBaHHH. [IoHsATHE 06 HHAUKATOPAX 1 bu6bsaunoteka [JOK
https://m.edsoo.ru/ff0d59e2
37 |Boja Kak pacTBOpHUTeJb. HackllieHHbIE U 1 Bubsnoreka LIOK
HeHachblllleHHbIe pacTBOPbI. MaccoBas 1015 BellleCTBa B https://m.edsoo.ru/ff0d5b40
pacTtBope
38 |llpakTuuyeckas pa6ora Ne 5 no TeMe «I[IpurotoBsieHue 1 1 BubsnoTeka LIOK
PacTBOPOB C ONpe/leJIEHHOW MacCOBOM 0J1ei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BelleCTBa»
39 |KouTtposibHas pabota N22 no teme «Kuciopo. 1 1 Bu6auoTteka [JOK

Bozopoz. Boga»

https://m.edsoo.ru/ff0d6342



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342

Ne Tema ypoka KosinuecTBO 4acoB JaTa J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| KouTposbhbie | [paktuueckue | H3YI€HHA o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
40 |Okcubl: cocTaB, KJaccudUKalys, HOMEHKJIATypa 1 Bub6anoTeka LIOK
https://m.edsoo.ru/ff0d664e
41 |[losiyyeHHe U XUMHYECKHE CBOUCTBA KUCJIOTHBIX, 1 bu6anoTteka LJOK
OCHOBHbIX U aMPOTEPHBIX OKCU/IOB https://m.edsoo.ru/ff0d664e
42 |OcHOBaHMS: COCTAB, KiaccupHUKalMsl, HOMEHKIATypa 1 bubsaunoTeka [JOK
https://m.edsoo.ru/ff0d67ca
43 |Ilony4yeHre U XUMHUYECKHE CBOWCTBA OCHOBAaHUH 1 Bu6auoTteka [JOK
https://m.edsoo.ru/ff0d67ca
44 | KucnoTsl: cocTaB, Ki1accupuKanus, HOMEHKIATypa 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ffOdfee2
45 |TlosryyeHHe U XUMHYECKHEe CBOUCTBA KUCIOT 1 Bu6auoTteka LJOK
https://m.edsoo.ru/ffOdfee2
46 |Cousu (cpenHMe): HOMEHKJIATYpPa, CIIOCOObI MOJIyYeHUS], 1 bubsaunoteka [JOK
XHMHUYECKHe CBOKMCTBA https://m.edsoo.ru/00ad9474
47 |TlpakTudeckas pa6ota Ne 6. PemeHue 1 1 bu6anoTeka LIOK
3KCIepUMEeHTa/IbHbIX 3a/a4 110 TeMe «OCHOBHbIE https://m.edsoo.ru/00ad9b7c
KJIaCCbl HEOPTraHUYEeCKUX COeZJMHEHUN»
48 |T'eHeTHYecKas CBSI3b MEX/Y KJlacCaMU HeopraHuieckux | 1 Bu6auoTteka LJOK
coeIMHEeHUH https://m.edsoo.ru/00ad9a50
49 |06061IeHHEe U CUCTEMATU3alMa 3HAaHUH 1 bu6auoteka IJOK
https://m.edsoo.ru/00ad9cb?2
50 |KouTtposbHas pabota N23 no TeMe "OCHOBHbIE KJ1acChl 1 1 bu6snoTeka LIOK
HeopraHW4YeCcKUux coeIMHeHun" https://m.edsoo.ru/00ad9%e1la
51 |TlepBble MONBITKU KJIACCUPUKALIMU XUMUYECKHX 1 BubsnoTeka LIOK
3sieMeHTOB. [loHATHe 0 rpynnax CXoAHbIX 3J1eMEHTOB https://m.edsoo.ru/00ad9ffa
52 |Tlepuoauveckuii 3akoH u [lepruoguyeckast cuctemMa 1 Bubanoreka LIOK
XMMHU4YecKux 3sieMeHTOB /l. U. MeHzeneeBa https://m.edsoo.ru/00ada52c
53 |Tlepuopl, TPYIIIbI, TOATPYIIIbI 1 bubauoteka JOK

https://m.edsoo.ru/00ada52c



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Ne Tema ypoka KosnyectBo yacoB Jata J/ieKTpOHHbIEe IUPPOBLIE
n/n Bcero| Kontposbhbie | Mpaktuueckue | N3Y1eHHs o6pa3oBaTesibHble PeCyPChI
paboThl paboThl
54 |Ctpoenue aTomoB. CocTaB aTOMHBIX siiep. U30TombI 1 Bub6anoTeka LIOK
https://m.edsoo.ru/00ada342
55 |CTpoeHue 3JIEKTPOHHBIX 060/I04€K aTOMOB 3JIEMEHTOB 1 bubsaunoTeka [JOK
[lepuoguyeckon cucremeol /l. U. MengeneeBa https://m.edsoo.ru/00ada6bc
56 |XapakTepHCTHKa XHMHYECKOT0 3JIeMEHTa 110 ero 1 bubsaunoTeka [JOK
noJsioxkeHuto B [lepuoauyeckou cucreme /I. U. https://m.edsoo.ru/00ada824
MeHgeneeBa
57 |3nauenue [leproanyecKoro 3akoHa /iJisi pa3BUTHS 1 bubanoTeka LIOK
HayKH U npakTUKU. [I. U. MeHes1eeB — y4EHBIH, https://m.edsoo.ru/00ada96e
nejaror v rpaXkJjaHuH
58 |PesepBHbIi ypok. 0606I1eHHE U CUCTEMaTH3alus] 1 1 bu6bsauoTeka [JOK
3HaHuM / Bcepocculickas npogepoyHas paboma. https://m.edsoo.ru/00adb33c
59 |KouTtposbHas pa6ota N24 o Teme «CTpoeHHe aToMa. 1 1 Bubsnoreka LIOK
Xumuueckas cBs3b» / Bcepoccuiickast npoBepoyHas https://m.edsoo.ru/00adb486
paboTa
60 |3JIeKTPOOTPUIIATENBHOCTh AaTOMOB XUMHYECKHUX 1 bubanoTeka LIOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 |MonHag XMMHYecKasd CBsI3b 1 bubanoreka LIOK
https://m.edsoo.ru/00adac34
62 |KoBasieHTHas NOJIspHasi XMMHUYecKasl CBSI3b 1 bu6saunoTeka [JOK
https://m.edsoo.ru/00adaab8
63 |KoBasieHTHasi HenoJisspHasi XMMHUYecKasl CBSI3b 1 bu6anoTeka [IOK
https://m.edsoo.ru/00adaab8
64 |CTeneHb OKUCJIEHUS 1 bu6auoreka IJOK
https://m.edsoo.ru/00adae28
65 |OKHUCIUTENbHO-BOCCTAaHOBUTE/bHbBIE PEAKI[UU 1 bubanoTeka LIOK
https://m.edsoo.ru/00adb076
66 |OKMCIUTEIN U BOCCTAHOBUTEIH 1 bu6sunoreka IJOK

https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

Ne Tema ypoka KosinuecTBO 4acoB JaTa J/ieKTpOHHbIEe IUPPOBLIE
l'I/l'[ Bcero KOHTpOJIbeIe HpaKTI/I‘{eCKI/Ie HN3y4eHUudA O6p330BaTeJIbeIe pecypcehol
paboThl paboThl
67 |Pe3epBHBIN ypoK. [IpomexcymouHass ammecmayusi. 1 Bbu6auoTteka [JOK
https://m.edsoo.ru/00ad9cb?2
68 |Pe3epBHbIN YpoK. 06061eHHE U CUCTEMATH3AIHS 1 bubsaunoTeka [JOK
3HAaHUU https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 6

IPOBEPSIEMBIE TPEFOBAHMUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIbHOM ITIPOT'PAMMBI

Kon
MpoBepsieMoro ITpoBepsiemble nMpeMeTHbIE Pe3yIbTATHI OCBOCHHSI OCHOBHOIT 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus
pe3yabTara
1 1o Teme: «llepBoHaYaNbHBIE XUMHIECKHE TIOHATHS)

PaCKpBIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSTHH: aTOM, MOJICKYJIa, XUMHUUECKHH 3JIEMEHT, IIPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHASA M HEOAHOPOIHAS), BAJICHTHOCTH, OTHOCUTENNbHAS aTOMHAsI M MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca,

11 MaccoBast 0TS XHMHYECKOTO 3JIEMEHTa B COCIWHEHWH, MOJSIPHBIH O0BEM, XHMMHUECKas pPEeakiWs, KJIACCH(PUKAIMA peakIHui: peakmnuu
COCIMHECHHMS, PEAKIUH PA3NOKCHHS, PEaKIMH 3aMEIICHIs, peakiuu 00OMEHa, 3K30- U HHIOTEPMHUCCKHE PEAKINH, TEIUIOBOH A(PQEKT peakunu,
pacTBOp, MaccoBast JOJIS BEIECTBA (ITPOIIEHTHAsI KOHIICHTPAIHSI) B pACTBOPE

1.2 WJLTIOCTPHPOBATH B3aUMOCBS3b OCHOBHBIX XUMHWYECKHX MOHATHHA M MPUMEHSTH 3TH TIOHATHS IIPH OIMCAHNH BEIECTB U X NpeBpanieHni

1.3 HCIIOJIB30BATh XUMHUIECKYIO CHMBOJIMKY ISl COCTABJICHUS (DOPMYIT BEIIECTB M YPABHEHUH XUMUYIECKUX PEAKIIHHA

1.4 PAcKpbIBaTh CMBICI 3aKOHOB COXPaHEHHsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHs, 3aKOHa ABOTa)po

1.5 OIPEAENISATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHAPHBIX COSTHMHEHUSIX

1.6 KJIacCU(HUINPOBATH XUMUIECCKIE PEaKIHH (110 YHCITY M COCTaBY YYAaCTBYIOIINX B PEAKIMU BEIIECTB, 110 TCITIOBOMY (D (HEKTY)

1.7 BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB

1.8 BBIYMCIIATH MAaCCOBYIO JIOJHO XUMHUYECKOTO 3JIEMEHTA 110 (JOPMYJIe COCTUHCHUS,



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

Kon

MPoBEPsIEMOro IIpoBepsiemble NpeqMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJbTara
1.9 BBIYMCIIATH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
1.10 MIPUMEHSATh €CTECTBEHHOHAYYHbIE METO/Ibl IO3HAHUS — HAOJI0IeHHE, U3MEPEeHHEe, MOACITUPOBaHNE, SKCIIEPUMEHT (pealbHbI U MBICIIEHHBIN)
2 ITo Teme: «Baxkneimue npeacTaBUTeNIN HEOPTAHNUECKHUX BEIIECTB)
2.1 pacKpbIBaTh CMBICT OCHOBHBIX XUMHUECKUX MOHITUN: OKCHUJ, KHCIIOTa, OCHOBAaHUE, COJIb
2.2 OTIPENIEIISITh MPUHAICKHOCTD BEHIECTB K ONPEISIEHHOMY KJIACCY COSTMHEHHH 10 (hopMyIam
2.3 KJ1acCU(PHUIMPOBATh HEOPraHUYECKUE BELIeCTBA
24 XapaKTepu30BaTh (OMUCHIBATh) 00IIME XUMHUUECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KIACCOB, OATBEPXKIask ONMCAHUE IPUMEPAMH MOJICKYJISIPHBIX
' YpaBHEHUI COOTBETCTBYIONMINX XUMHUYECKUX PEAKITHNA
25 MIPOTHO3UPOBATh CBOMCTBa BEIIECTB B 3aBHCUMOCTH OT HMX KayeCTBEHHOTO COCTaBa, BO3MOXKHOCTH MPOTEKAaHUS XUMHUYECKUX MpeBpallleHHM
' B Pa3JIMYHBIX YCIOBUAX
CIIEIOBATh MPaBWJIAM IIOJIB30BAHUS XUMHUYECKOH MOCymoid M abopaTOpHBIM OOOpYIOBaHHEM, a TAaKXKe IMPaBUIIaM OOpaIleHHs C BEIIeCTBAMH
B COOTBETCTBUU C MHCTPYKIHUSMU IO BBIMOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OMBITOB MO TMOJIYYCHUIO U COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
2.6 (BoIopoZia ¥ KHCIOPOa), IPUTOTOBIICHHIO PACTBOPOB C OMPEACTIEHHON MacCOBOM J10JIel pacTBOPEHHOTO BEIECTBA, IUIAHUPOBATh U MIPOBOIUTH
XUMHUUYECKUE 9KCIIEPUMEHTHI
10 PAaCHO3HABAHUIO PACTBOPOB IMIENOUEH U KHCIOT C HTOMOMIBIO HHINKATOPOB (JTaKMyC, (heHON(TaIeHH, METHIIOPAHXK U IPYTHE)
2.7 IIPOBOJIUTH Pacu€Thl 10 YPAaBHEHHUIO XMMHUECKOH peakIuu
3 ITo Teme: «llepuommueckuii 3akoH U [leproamueckas cucrema xumudeckux siemeHToB [[. 1. MenneneeBa. CtpoeHne aToMoB. XUMHYECKas
cBsA3b. OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUI
31 pacKpbIBaTh CMBICIT OCHOBHBIX XMMHYECKUX MOHATHH: SIAPO aTOMa, SIIEKTPOHHBIN CIIOW aToMa, aTOMHasi OpOUTajlb, panyC aToMa, XUMHUYeCcKas
' CBSI3b, NOJISIPHAS M HEMOJISIPHAs KOBAJIEHTHAS CBA3b, JJIEKTPOOTPHUIIATEIbHOCTD, HOHHAS CBSI3b, HOH, KATHOH, AHUOH, CTENIEHb OKHCIICHHS
3.2 KJIACCU(DHIIMPOBATH XUMHUCCKUE 3JICMEHTBI
33 OIHCHIBATh U XapaKTepU30BaTh TaOIMUYHYIO (hopmy [lepruoaudeckoil cucTeMbl XUMUYECKUX DJIEMEHTOB: Pa3inyarh MOHSTHS «TJIaBHAS [TOATPYIIIa
' (Arpymma)» n «no6o4uHas moarpymnna (brpymma)y», «Manbie» i «O0NbIIHe) TePUOIBI
34 packpbiBaTh cMmbich [lepuoaunueckoro 3akona JI.M1. MenzeneeBa: 1eMOHCTPpUPOBATh TOHUMAaHUE MTEPUOINIECKON 3aBUCUMOCTH CBOMCTB XUMHUYeEC-
' KHX DJIEMEHTOB OT WX nojoxeHus B [lepuoanueckoit cucteme
COOTHOCUTb 00O3Ha4YeHHUs, KOTOpble UMeroTcsa B Tabnune «llepuonndeckas cucrema xumuueckux snementoB J[.M. MenzaeneeBa» ¢ 4MCIOBBIMU
35 XapaKTepUCTUKaMU  CTPOEHHMs  aTOMOB  XMMHYECKMX  DJIEMEHTOB  (cocTaB M 3apsl  sjgpa, oOIIee  YUCIO  JIEKTPOHOB
Y pacrpeesICHHe UX 110 HJICKTPOHHBIM CII0SIM)
3.6 OIIPEJICNSATh CTETICHh OKHMCIICHUS DJIEMCHTOB B OMHAPHBIX COCTMHEHUSX




Kon

MPoBEPsIEMOro IIpoBepsiemble NpeqMeTHbIE Pe3yJIbTAThl 0CBOEHHSI OCHOBHOH 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus
pe3yJbTara
37 OTIPEIIEIIATD BUJ XUMHAYIECKOU CBSI3U (KoBaJeHTHAS " HOHHAsI)

B HCOPIraHNYCCKUX COCAUHCHUAX

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA
1 IlepBoHavanbHbIE XUMUYECKUE MOHATHUS
11 [Ipeamet xumun. Porb XuMun B )KM3HU 4elIOBEeKa. XUMUS B cucTeMe HayK. Tema u BemecTBa. Du3ndeckre CBONCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE
' BEIIECTB
1.2 [TonsiTre 0 MeToAax mo3HaHus B XuMuH. YucTele BenlecTBa U cMecu. CriocoObl pa3/ieneHns cMece
1.3 ATOMBI U MOJIEKYJIbl. XMMHUYECKHE 1eMeHTbl. CUMBOJIbI XUMUYECKUX 31eMeHTOB. IIpocThle U ciio)kHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE yYEHHE
14 Xumudeckas ¢Gopmyina. BaleHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH TOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
' OTHOCUTENbHAs! MOJIEKYJIsIpHast Macca. MaccoBas J10Jisi XMMHUYECKOT0 3JIEMEHTa B COeIMHEHUH
15 KommaectBo BemectBa. Monb. Morsipaast Macca. B3anMocBs3p KoiamdyecTBa, MacChl U YHCNA CTPYKTYPHBIX €IUHHUI] BemlecTBa. PacuéTel mo dopmymam
' XMUMUYECKUX COSIMHECHUIT
16 dusnueckue U XUMHUUYECKUE SBJICHMA. XHUMUYECKas peakuuss U e€ MNpU3HaKW. 3aKOH COXPAHEHUs Macchl BeUIeCTB. XHUMHYECKHE YpaBHEHHUS.
' Krnaccudukanus XUMIIeckuX peakiuii (COeTIMHEHS, pa3I0KeHHs, 3aMEeIICHIs, 0OMeHa)
XUMHMYECKUH SKCHEPHUMEHT: 3HAKOMCTBO ¢ XMMMYECKOHM MOCYyHOi, ¢ mpaBmwiaMu pabOTHl B J1a0OpaTOpUM M MpHEMaMM OOpalieHHus C J1a00paTOPHBIM
000pyIOBaHHEM, U3yUCHUE U OMUCAaHUE (PU3UICCKUX CBOMCTB 00pa3oB HEOPraHMYECKHIX BEUIECTB, HAOIIONeHIE (r3HdecKuX (TIaBIICHIE BOCKA, TasHHE
JbJa, pacTUpaHUE caxapa B CTYNKe, KHUIIEHHE M KOHJEHCalus BOIbl) W XUMHUYECKHX (TOpEHHE CBEYH, NPOKAJMBaHHME METHOW IPOBOJIOKH,
17 B3aMMOJICHCTBUE Mella C KHCJIOTOW) SIBJICHUH, HAONIOJCHWE W ONMCAaHWE MPU3HAKOB TPOTEKAHWS XUMHUYECKHX peakiuidi (pa3jiokeHHe caxapa,
' B3aMMOJICHCTBUE CEPHOM KUCIOTHI C XJIOPUAOM Oapusi, paznoxeHue ruapokcuaa meau(ll) mpu HarpeBaHnu, B3anMOJICHCTBHE JKejle3a C PaCTBOPOM COJIU
menn(1l), m3yuenne crocoboB paszmereHus cMeceil (C TOMOIIBI0 MarHuTa, (ZPMIIBTPOBAHUE, BRIIAPUBAHKE, JUCTIILLIM, XpoMarorpadus), MpoBeICHIEe
OYUCTKH TMOBAPEHHON COJIM, HAOJIOJAEHHWE W ONHMCAHUE PE3YJbTATOB IMPOBEAEHMS OIbITA, WUTIOCTPUPYIOLIEr0 3aKOH COXPAHEHHUS MacChl, CO3/IaHUE
MOJIeJIe MOJIEKYJ (IIapOCTEPIKHEBBIX)
2 Bakneiliue npenctaBuTeNN HEOPraHUIECKUX BEILIECTB
91 Bozayx — cmech razoB. CoctaB Bo3ayxa. Kucnopoa — ajeMeHT u npoctoe BelecTBo. HaxoxkaeHue Kuciopojaa B npupoje, GusHuecKkue U XuMU4ecKue

coiictBa (peakiuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CriocoObl MOMYYSHHS KHCIOPOJa B 1a0OPaTOPUH M NMPOMBIIUICHHOCTH. KpyroBopot




Kon

npOBepﬂeMlﬂﬁ 3JIEMEHT COACPKAHUSA

KHCJIOpOJa B IIPHUPOJC. O30H — AJJIOTPOITHAsA MOI[I/I(i)I/IKaIII/Ifl KHCJIOpoaa

2.2

TemnoBoii 23pdekT XUMUUECKOH PeakIny, TSPMOXHUMUYECKIE YPABHEHU, JK30- M JHIIOTEPMHUUECKHE peakiuu. TOILIMBO: YrOJlb U METaH. 3arps3HeHIe
BO3JlyXa, YCUJICHHE TAPHUKOBOTO 3 (heKTa, pa3pylieHrne 030HOBOTO CJIOs

2.3

Bonopon — snemeHT 1 mpoctoe BemiecTBo. HaxoxkaeHue Bomopona B mpupoje, husnueckue U XUMHYECKHE CBOWCTBA, IMPUMEHEHHE, CIIOCOOBI MOMYyUYEeHHsI.
Kucnorer u comu

2.4

MounsipHbIil 00BEM ra3zoB. Pacyérsl Mo XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cpoifctBa Boabl. Boma kak pactBoputenb. PacTBopsl. HacblllleHHbIE U HEHACBHILCHHBIE PAacTBOpPBL. PacTBOPHUMOCTH BEIECTB B BOJE.
MaccoBas 1054 BEIIeCTBa B pacTBope. XMMUYECKUe cBoMcTBa BoAbl. OCHOBaHMA. Ponb pacTBOPOB B MpUpoOJiE U B KU3HU yenoBeka. KpyroBopoT BoJbI B
npupoe. 3arpsa3HeHne NpupoHbIX BoJ. OXpaHa M OYMCTKA IPUPOAHBIX BOJ

2.6

Knaccudukanms neopranmueckux coeauHeHuid. Oxcunpl. Kimaccudukanuss okcuaoB: cojeoOpasyromiue (OCHOBHBIC, KHCIOTHBIC, aM(oTepHbIE) U
Heconeobpasyronme. HomeHnknarypa okcuaoB. Pusnueckue 1 XMMHUUECKHE CBOHCTBA okcuaoB. IlogydeHne okcuaoB

2.7

OcHoBanus. Knaccudukanus ocHOBaHWH: MENOYN M HEPACTBOPUMBIC OCHOBaHHS. HoMeHknaTypa ocHoBaHWU. Pu3ndeckne M XHMHYECKHE CBOMCTBA
ocHoBaHuil. IloxydyeHue ocHoBaHuMI

2.8

Kucnotel. Kinaccudukanus kucnor. Homenknarypa kucinor. @usnueckue U XUMUYECKHe CBOICTBa KUCIOT. Pan aktuBHocTn MeTaiuioB H.H. bekerosa.
Ilomydenne kucIoT

2.9

Conu. Homenknatypa cosiei. @uznyeckrie 1 XuMu4eckue cBorcTBa coseid. [lonmydenue coneit

2.10

I'enernueckas cBs3b MCXKIY KJIaCcCaMH HCOPraHN4YCCKUX COCIUHCHHI

2.11

XUMHYECKAN SKCHEPIMEHT: KAaueCTBEHHOE OTpENeNICHUE COACPXKAHUS KHCIOpOIa B BO3AYXE, IONyUCHHE, COOMpaHWE, PACHO3HABAHWE W HM3YyUCHHE
CBOMCTB KHCJIOpOJa, HAONIOEHUE B3aMMOJCHUCTBUS BEIIECTB C KHCJIOPOJAOM M YCJIOBHA BO3HHUKHOBEHHS WU MPEKpAlleHHs TOpeHus (moxkapa),
O3HAaKOMJICHHE C O0pasllaMd OKCHJIOB W OINMCAaHHE WX CBOMICTB, MOJy4YeHHE, COOMpaHHE, paclio3HABaHWE M HM3YYEHHE CBOWCTB BOJOpojAa (TOpeHHe),
B3anMoelicTBre Bogopoa ¢ okcumoM Mean(ll) (Bo3mMokHO HCIOTB30BaHHE BUACOMATEPHAIOB), HAOIIONEHIE 00Pa3IoB BEIIECTB KOIUIESCTBOM 1 MOJIb,
HCCIIeJIOBaHNE OCOOCHHOCTEH pPaCcTBOPEHMS BEIIECTB C Pa3IMYHON PACTBOPHUMOCTHIO, MPUTOTOBJICHHE PACTBOPOB C OINPEACIEHHOW MacCOBOW JOJeH
PacTBOPEHHOTO BEIIECTBA, B3AMMOICUCTBUE BOJBI C METAJUIaMU (HATPHEM W KajbIlMeM) (BO3MOXKHO HCIIOJL30BAaHHE BHICOMATEPUANIOB), OTIpEACIICHHE
PacTBOPOB KHCJIOT U IIENIOYEH C MOMOIIBI0 HHIUKATOPOB, WCCIEJIOBAaHHE OOpa3lOB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KIAcCOB, HAOIIOICHUE
HM3MEHEHUS] OKPAaCKH MHIMKATOPOB B PacTBOpax KUCIOT U ILENo4el, n3yueHue B3aumoseiicteusa okcuaa menu(ll) ¢ pactBopom cepHOM KUCIOThI, KUCIOT
C METaJUIAMHM, PEaKIMi HEUTpaIu3aluy, MOJy4eHHE HEPACTBOPHMBIX OCHOBAHMM, BBITECHEHHE OJHOIO METajlla APYTMM U3 pacTBOpa COJM, PEIICHHE
SKCIIEPUMEHTANBHBIX 33/1a4 N0 TeMe «BakHeime Kjacchl HEOPraHMUECKUX COSTMHEHUI

HepI/IOI[I/IT-IeCKI/Iﬁ 3aKOH U HepnounquKaﬂ CUCTEMA XUMHWYCCKUX D3JICMCHTOB III/I Menpeneena. CTpOCHI/Ie aTOMOB. XUMHYECKas CBI3b. OKUCIUTCIHHO-
BOCCTAHOBUTCIIbHBIC PCAKIINHN

3.1

HepBLIe IIOITIBITKH Knaccmbm(aunn XUMHYECKUX DJIeMEHTOB. IloHsATHE O rpymnmnax CXOAHBIX 2JICMCHTOB (H_IQJ'IOIIHI:IC n MMCJIOYHO3EMCIIBHBIC MCTAJIJIBI,

TaJIOrCHbI, MTHCPTHLIC ra351). SHeMeHTLI, KOTOPBIC O6pa3yIOT aM(bOTepHI:Ie OKCHAbI U THAPOKCUOBI

3.2

HepHOI{H‘ICCKI/Iﬁ 3aKOH. Hepnozmqecxaﬂ CUCTCMA XHMMHYCCKHX OJICMCHTOB I[I/I Menaeneena. KOpOTKOHCpHOI{Haﬂ 1 JJIMHHOINCPHUOOHAA (bOpMI)I




Kon IIpoBepsieMblii 31eMeHT cOlepKaHusI
Ilepuonnueckoil cucrembl xumuueckux snemeHToB .M. MenneneeBa. Ilepuonsl n rpynnel. PU3HUECKHA CMBICH TMOPSAKOBOIO HOMEPA, HOMEPOB
MepPHOJA U TPYIIHI DJIEMEHTa
Crpoenue aromoB. CocTtaB aTOMHBIX sijep. M3orombl. DnmekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 00O0JIOYEK aTOMOB MEpBBIX 20 XUMHUYECKUX 3JIEMEHTOB
3.3 [Mepuonnueckoit cucremsr J[.U. MenneneeBa. XapakTepuCTHKa XWMHUYECKOTO »JJIeMEHTa MO0 ero mnonoxeHuio B Ilepmommdeckoil cucreme
J.N. Menneneena
3aKOHOMEpPHOCTH M3MEHEHHUS pajuyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METANIMYECKUX M HEMETAJUIMYECKUX CBOWCTB IO IpylnaM M INEpPHOAAM.
34 3nauenne [lepuonnyeckoro 3akoHa u [leproanueckoi CUCTEMBI XUMHYECKHX AJIEMEHTOB IS Pa3BUTHS HAyKH U npakTuku. J[. 1. MenneneeB — ya€Hbrit u
rpaxaaHuH
3.5 Xumudeckas cBs3b. KoBaseHTHAS (TTOIsIpHAs ¥ HEMOJLIPHAST) CBSI3b. DIEKTPOOTPUIIATEIIFHOCTh XMMHUIECKUX 3JIeMeHTOB. VlOHHAs CBSI3b
3.6 Crenenb okuciieHus. OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuy. IIpouecchl OKucaeHus 1 BoccTaHOBIEHHsL. OKUCINUTENN U BOCCTAHOBUTENIN
XUMUYECKUN SKCIIEPUMEHT: M3ydeHHe O00paslioB BEUIECTB METAIOB M HEMETaIOB, B3aUMOJEHCTBHE THIPOKCHIA IIMHKA C PAacTBOPAMH KHUCIOT U
3.7 mienovelf, MPOBEOCHHE OIBITOB, WITIOCTPUPYIONINX IPHMEPHl OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX pEaKUUil (TOpeHHEe, pPEakKIUH pPas3IoKeHUs,
COCTMHEHNS)

MPOBEPSEMBIE HA OI'3 110 XUMHWHW TPEBOBAHMSI K PE3YJIbTATAM OCBOEHHS OCHOBHOM OBPA30OBATEJIbHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIET'O OBPA30BAHUA

Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0a30BOr0 YPOBHS OCBOCHHUSI OCHOBHOM
TpeOoBaHUs o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI0 00111ero o0pa3oBanus Ha ocHoBe PT'OC
1 IIpencraBnenue:

0 TIO3HAaBAGMOCTH SIBICHHH TPHPOABI, IOHMMAaHHE OOBEKTHBHOW 3HAUMMOCTH OCHOB XHMHYECKOW HAayKM Kak oOiacTu
11 COBPEMEHHOTO E€CTECTBO3HAHMUS, KOMIIOHEHTa OOIIEH KyJAbTYphl M MPAKTUYECKOW MAEATCIBHOCTH 4YelOBEKa B YCIOBHUSX
COBPEMEHHOTr0 OOIIECTBA; IOHMMAaHHE MECTa XMMUU CPEIU APYIHX €CTECTBECHHBIX HAYK

0 HaYYHbIX MCTOJIaX MMO3HAHHWA, B TOM YUCJIC OKCIICPUMCHTAJIBHBIX U TCOPCTUYCCKUX METOAAaX UCCIICAOBaHUs BEIIECTB U U3YyUCHUA

1.2

XUMUYECKUX PEaKIHii; yMEHHE HCIOIb30BaTh MOJEIH JJIsl OOBSICHEHUS CTPOECHUSI AaTOMOB U MOJIEKYII

0 chepax npodeccCHOHATBHONU NESTENIBHOCTH, CBSA3aHHBIX C XHMHEH W COBPEMEHHBIMHM TEXHOJOTHMSMH, OCHOBAaHHBIMH Ha
13 JOCTIDKCHHSAX XHMHUYCCKON HayKd, YTO MO3BOJMUT OOy4alomMMCs paccMaTpHBaTh XHMHIO Kak cdepy cBoed Oyamymiei

HpO(l)CCCI/IOHaIIBHOI\/'I JIeSITeJIbHOCTH U ClieNIaTh OCO3HAHHBIN BBI60p XWMHHU KaK HpO(l)I/IJ'IBHOI‘O npeaMeTa npu nepexoa€ Ha ypoBCHb

CpeaHero ooero oopa3oBaHusI




Kon nposepsiemoro
TpeOoOBaHMS

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0A30BOr0 YPOBHS OCBOEHHUSI OCHOBHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

BJ'I&,E[CHI/IG CHCTEMOU XUMHYECKUX 3HAHUH U YMEHHUE NPUMECHATh CUCTEMY XUMHUYICCKUX 3HaHHﬁ, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMITYECKUE TIOHSTHS: XUMHIECKUHA 3JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO, IIPOCTOE U CIOKHOE BEIIECTBO, OMHOPOAHAS U
HEOIHOPOIHASI CMECh, OTHOCUTEIIFHBIE aTOMHAS ¥ MOJIEKYJISIPHASI MAacChl, KOJIMIECTBO BEIIECTBA, MOJIb, MOJISIPHASI MAcCa, MOJISIPHBII
00BEM, OKCHJI, KACIIOTA, OCHOBAHUE, COJIb (CPEIHss), XUMUYECKas PeaKiys, peakuyd COeANHEHHUs], PEaKIUU Pas3IoKeHHs, Peakun
3aMeIlleHHs, PeakUud OOMeHa, TeIuloBod 3((deKT peakuuu, 3K30- U HHIOTEPMUYECKHE PpEeaKIHH, PacTBOP, MaccoBas IO
XMMHYECKOTO JJIeMEHTa B COEAWHEHHH, MaccoBas JOJsI M IIPOICHTHAs KOHLEHTpPAIWsS BEHIECTBA B pPacTBOpE, SOpO aTroMa,
DNIEKTPOHHBIA CIIOH aroMa, aTOMHas OpOWTalb, pPaAWyC AaTroMa, BAaJCHTHOCTh, CTCIEHb OKHCICHHS, XUMHYCCKas CBS3b,
3JIEKTPOOTPUIIATENILHOCTD, MOJISPHAs M HETOJIApHAs KOBAJICHTHAs CBS3b, MOHHAs CBSA3b, METAJUTMUECKasl CBs3b, KpUCTATMUYECKas
pemérka (aToMHasi, MOHHAsA, METAIMYECKas, MOJIEKYJIsIpHAast), MOH, KATUOH, aHUOH, DJIEKTPOJIUT U HEAJIEKTPOIIUT, SJEKTPOIUTHYECKAS
IIICCOIHMAIINS, PEAKIIMH HOHHOTO OOMEHA, OKHCIUTEIEHO-BOCCTAHOBUTEIIFHEIC PEAKINH, OKUCIUTETh M BOCCTAHOBHUTEIh, OKUCICHUE 1
BOCCTAHOBIICHUE, DIICKTPOIIN3, XHUMIUECKOE PaBHOBECHE, OOpaTHUMbIe M HEOOpAaTUMBIC PEaKIHH, CKOPOCTh XMMHUYECKOH PEakIIvy,
karanuzarop, [1JIK, koppo3us MeTayios, crijiaBsl

2.2

OCHOBOITOJIATAlOIINE 3aKOHBI XMMHH: 3aKOH COXPaHEHHs Macchl, nepuonndeckuil 3axoH .M. MenneneeBa, 3aKOH ITOCTOSTHCTBA
COCTaBa, 3aKOH ABOTraapo

2.3

TCOPHUHU XUMHUHN: AaTOMHO-MOJICKYJIApHAA TCOpHUA, TECOPUA 3JICKTpOHPITH‘{CCKOI>'1 JUCCOoIraIn

Brnagenue ocHOBaMU XUMHUYECKOW TPaMOTHOCTH, BKITFOUAFOIIEH:

3.1

YMEHHE TPaBUJIIBLHO HCIOJIb30BaTh HM3YYCHHBIC BEIeCTBA U MaTepuanbl (B TOM YHCIE MHUHEpaJbHBbIE YAOOpEHHS, METaJUIbl H
CIUTaBbI, IPOAYKTHI MEPEPaOdOTKH MPUPOIHBIX HCTOYHHKOB YTIIEBOJAOPOAOB (YIJIiA, MPUPOJHOTO Tra3a, HEPTH) B OBITY, CEIHCKOM
XO3SHCTBE,

Ha MMPOU3BOJCTBE M IOHUMaHUE 3HAYCHUS KUPOB, OCIKOB, YIIIEBOIOB IS OPTaHU3Ma YEIOBEKa; YMEHHIE MIPOTHO3UPOBATH BIIMSHIEC
BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPTaHM3M YeJIOBEKa M OKPYKaIOIIYI0 MPUPOTHYIO CPELy

3.2

YMCHHE UHTCTPUPOBATH XUMHWYCCKHUEC 3HAHUSA CO 3HAHUAMU JPYTUX y‘Ie6HI)IX npeaMEToOB

3.3

HAJIMYUE OMbITa pabOTHI ¢ Pa3TUYHBIMH HCTOYHHKAMH WH(POPMAIMH [0 XWUMUU (HAyYHAs W HAYYHO-TIONMYIISIPHAS JIATEpaTypa,
CJIOBapH, CIIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHHE OOBCKTHBHO OILICHHBATH I/IH(l)OpMaLII/IIO O BCHICCTBAX, HUX MNPCBpAlICHUAX W MPAKTHUYCCKOM IMPUMCHCHHU U YMCHHUC
HCIIOJIb30BaTh €€ JIst peiCHuA y‘I€6HO-H03HaBaTCHLHLIX 3aga4

Bramenne ocHOBaMH IMOHSATHIHOTO amiiapaTa W CHMBOIUYECKOTO SI3bIKa XUMHH IJISi COCTaBJICHHUS (POpMyNn HEOpraHHYEeCKUX
BELIECTB, ypPABHEHUN XUMUYECKUX peakiuil; ocHoBaMu xumuueckoil HomeHknatypsl (IUPAC u TpuBHanbHOM)

VYMeHue 00BSICHATH CBS3b IOJOKCHHUS DJIEMCHTA B Hepnozmqecxoﬁ CUCTEME C YHUCIIOBBIMH XAPAKTCPUCTUKAMU CTPOCHHUS aTOMOB
XUMHYCCKHUX JJICMCHTOB (COCTaB u 3apsa saapa, 0611166 4YHUCII0 BHGKTpOHOB), pacnnpeaciiCHUuEM 3JICKTPOHOB IO SHEPIrETUYCCKUM




Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHMS OCHOBHOM

TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
YPOBHSIM aTOMOB IIEPBBIX TPEX MEPHUOIOB, KM U KaJIbIHUS
[IpencraBnenre 0 MEPHOTMYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX 3JIEMEHTOB (pamuyC aTtoma, 3JIeKTPOOTPHLIATEIHHOCTS),
6 TIPOCTHIX U CIIOKHBIX BEIIECTB OT TOJIOKEHHS 3JIeMEeHTOB B Ileproandeckoii ciucteme (B MajbIX IEPHOAaX U TIABHBIX IMOATPYIIIAX)
Y JJIEKTPOHHOTO CTPOSHHS aToMa
7 YMmeHue kinaccupuImpoBaTh:
7.1 XUMHAYECKUE DIEMEHTHI
7.2 HEOPraHW4ecKue BEeIleCTBa
7.3 XUMHYECKUE PEaKITUH
8 YMeHue onpeneisiTh:
8.1 BaJICHTHOCTh U CTETICHb OKHCJICHUS XMMUYECKUX 3JICMEHTOB, 3apsi]] HOHA
8.2 BUJI XUMHUYECKOHN CBSI3H U TUIl KPHUCTAIUIMICCKON CTPYKTYPHI B COCMHEHHSIX
8.3 XapaKTep Cpellbl B BOJHBIX PACTBOPAX BEIIECTB (KHCIOT, OCHOBAHHUH )
8.4 OKHICIIUTENb 1 BOCCTAHOBHUTEIh
9 YMeHne XxapakTepu30BaTh (QHU3MUECKHIE U XMMUYECKHE CBONCTBA:
01 MPOCTBHIX BEUIECTB (KHUCIOPOJ, O30H, BOAOPOI, TpaduT, amMma3, KpeMHHUH, a30T, pocdop, cepa, XIop, HATpHUi, Kajawid, MarHAH,
' KaJIbLIUMH, aIIOMUHUM, 5KeNe30)
CIIOKHBIX BEIIECTB, B TOM YHUCIE WX BOAHBIX PAcTBOPOB (BOZA, aMMHAK, XJIOPOBOIOPOI, CEPOBOIOPOM, OKCHIBI U THIPOKCHIBI
9.2 metaiioB [-IIA rpymm, amomunus, meau (II), nmnaka, xenesa (II u III), okcunasr yraepona (II u IV), xpemuus (IV), azota u
' docdopa (IIT u V), ceput (IV u VI), cepHucras, cepHas, a3oTucras, a3oTHas, GocdopHas, yroipHas, KpeMHUEBAs KUCIOTa U UX
coJn)
0.3 MPOTHO3MPOBATh M XapaKTePH30BaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT HMX COCTaBa M CTPOCHHMsS, MPUMEHEHHE BEIIECTB B
' 3aBHCUMOCTHU OT UX CBOWCTB, BO3MOXKHOCTD IPOTEKAHMS XUMHYCCKIX MPEBPALICHUHN B Pa3IIMYHBIX YCIOBHIX
10 YMeHue cOCTaBIIsATh MOJICKYIISIPHBIC W MOHHBIC YPABHEHUS PEAKIIHiA, B TOM YHCIIE:
10.1 peaxiuii HoHHOTO OOMEeHa
10.2 OKHCIIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIUi
10.3 WIITIOCTPUPYIOIINX XUMHUECKHE CBOIICTBA M3YUCHHBIX KJIACCOB (IPYIIT) HEOPTaHUYECKIX BEIICCTB
10.4 MOATBEPKAAIOIINX T€HETUYECKYIO B3aUMOCBS3b MEX]Ty HUMU
11 YMeHue BBIUUCIATh (IPOBOAUTH PACUETHI):
111 OTHOCHUTEJBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcCHI BEIIECTB, MACCOBYIO JIOJTIO XHMHUYECKOTO 3JIEMEHTA B COCTMHCHIN




Kon nposepsiemoro

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHMS OCHOBHOM

TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC
11.2 MacCCOBYIO JIOJIIO BENIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIIECTBA U €r0 MaccCy, 00beM ra3oB
114 M0 YPaBHEHUSM XUMHUYCCKHX PEAKIUI U HAXOAUTH KOJIMIECTBO BEIECTBA, 00hEM M MacCy peareHTOB I MPOTYKTOB PEaKIuu
12 Bnanenue (3HaHue OCHOB):
121 OCHOBHBIMH METOJIaMH HAayYHOTO MO3HAHWA (HAOIIONCHNE, H3MEPEHUE, SKCIIEPUMEHT, MOICIMPOBAHNE) TIPH M3YICHUH BEIIECTB U
' XMUMHUYECKUX SIBIICHUI; YMEHUE CHOPMYINPOBATH POOIIEMY U TIPEATIOKHUTH ITyTH €€ PeICHHs
12.2 0e30ImacHO pabOThI ¢ XUMUYCCKUMH BEIECTBAMH, XUMHUYECKOH ITOCYI0H 1 1a00paTOPHBIM 000PYI0BaHUEM
npaBWwiIaMu 0e30MacHOro OOpAIeHHs ¢ BEIIECTBAMH, MCIIONIb3YEMbIMH B MOBCEIHEBHOM JKU3HH, MPAaBUIIAMH MTOBEJCHUS B IEIISIX
12.3 cOepeXeHUs 3I0POBhS U OKPYKAIOMICH MPUPOIHON Cpeibl; MOHMMaHue Bpena (OMacHOCTH) BO3JEHCTBYS Ha JKUBBIC OPraHU3MBI
OTIpENIENIEHHBIX BEIIECTB, CIOCOO0B YMEHBIICHHS U MPEJOTBPAIIECHIS X BPEAHOTO BO3/ICHCTBHUS
13 Hanuvne npakTU4ecKuX HABBIKOB IUIAHUPOBAHMS U OCYIIECTBICHUS CICAYIOMNX XUMHUECKIX IKCIICPUMEHTOB!
131 U3yYCHUE U OMHUCAaHUE (DU3UYSCKUX CBOMCTB BEHICCTB; O3HAKOMJICHHE C (PU3MYCCKUMH W XUMUYCCKUMH SBJICHHSIMU; OIIBITHI,
' WLTFOCTPUPYIOIIUE MTPU3HAKHU MTPOTCKAHUS XUMUYECKUX PEaKIUi
13.2 M3yUYEHHUE CIIOCOO0B pa3/ieNeHusl cMecen
133 MOJTydeHHe KUCIOPOAa M U3yUEHHE ero CBOWCTB; MOITyUeHHE BOAOPOIA U M3yUEHUE €r0 CBOUCTB; MONYyUSHHE YTICKHUCIOTO Ta3a ’
' M3yUYCHUE €T0 CBOICTB; MOyYeHHE aMMHUaKa U H3YUeHHE er0 CBONCTB
13.4 MIPUTOTOBIIEHUE PACTBOPOB C OMPEACIEHHON MaCCOBOM JT0JIEN paCTBOPEHHOTO BEIIECTBA
135 MpUMEHEHNE WHAUKATOPOB (JJaKMyca, METHIIOpaHXa U (peHon(Tanernna) 1yl onpeesIeHHs XxapakTepa Cpe/ibl B paCTBOpax KUCIOT U
' niesouei
HUCCIICAOBAHUC U OITMCAaHNEC CBOMCTB HEOPTaHNMYCCKUX BEIICCTB PA3JIMYHBIX KJIIACCOB,; U3YyUCHHC BSaHMOﬂeﬁCTBHﬂ KHCJIOT C MCTaJllTaMU,
13.6 OKCHIaMH METaJUIOB, PACTBOPUMBIMH ¥ HEPACTBOPHMBIMU OCHOBAHHSIMH, COJISIMU; TIONYYCHHE HEPACTBOPHMBIX OCHOBAHUI;
BBITECHEHHE OJTHOTO METaJlla IPYTHM U3 PaCTBOPA COJIU; HCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THAPOKCHUAOB aTFOMHUHUS U IIMHKA
13.7 pelIeHNe JKCIIEPUMEHTANBHBIX 3amad mo TeMaMm: «OCHOBHBIC KIACChl HEOPTaHMYECKHX COCHUHCHUI; «DICKTPOIUTHICCKAST
' Jcconmanmsy; «BaxkHeH e HeMeTaIuTbl M MX COSTUHEHIs»; « BaskHeHie MeTaIuIbl U MX COCTUHECHUSDY
XUMAYECKUE HKCIEPUMEHTHI, HIUTIOCTPUPYIONINE MPH3HAKY IPOTEKAHUS PEaKIUil MOHHOIO OOMEHa; KaueCTBEHHBIC pPeaKIuH Ha
13.8 MPUCYTCTBYIOIINE B BOAHBIX PacTBOpaxX HOHBL XJIOpHUI-, OpoMui-, HOAWI-, CyibdaT-, Gocdar-, kKapOOHAT-, CHINKAT-aHHOHEI,
THJIPOKCH-UOHBI, KATHOHBI aMMOHHMSI, MarHusi, KallbI¥sl, ATFOMHUHUS, JKene3a (2+) u xkenesa (3+), mequ (2+), nuHKa
14 VYmenue:
141 MPEACTABIAATh PE3YNBTATHl YKCIEPHMEHTa B (JOpPME BBIBOIOB, [OKA3aTENbCTB, TPa(QUKOB M TAOIUI] W BBIBIATH SMIHPHUCCKHE

3aKOHOMEPHOCTHU




Koa nposepsiemoro IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM 0A30BOr0 YPOBHS OCBOEHHUSI OCHOBHOM
TpeOoOBaHMS o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 0011ero o0pazoBanusi Ha ocHoBe ®PI'OC

14.2 yCTaHaBJIMBaTh CBA3U MECKIY PEAJIbHO Ha6HIO,IIaeMLIMI/I XUMHUYCCKUMU ABJICHUAMU W MPOIECCAMU, MMPOUCXOAANIMMU B MAaKpO- U

MUKPOMUPE, OOBICHATH MIPUYUHBI MHOFOO6pa3I/I${ BCIICCTB

INEPEYEHDB 3JIEMEHTOB COJAEPXKAHMUS, IPOBEPSEMbBIX HA OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHA

Kona IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1 [TepBoHavaIbHBIE XUMUYECKUE TIOHSITHS

1.1 Yucteie BentecTBa 1 cMecH. CrmocoOb! pa3ziesieHus] CMecei

1.2 ATOMBI M MOJIEKYJIbl. XMMHYECKHE 1eMeHThl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpoCThIe U CI0KHBIE BEIECTBA.

1.3 Xummdeckas popMyia. BaleHTHOCTh aTOMOB XHMHUYECKUX 3JIeMEHTOB. CTENICHb OKHCIICHHS

14 3aKoH TMOCTOSHCTBa cocTaBa BemlecTB. OTHocuTenbHas aToMHas Macca. OTHOCHUTENbHAas MOJIEKYIsIpHas Macca. MaccoBas [0Sl XUMHYECKOTO
' 3JIEMEHTa B COSIUHEHUN

15 KommuectBo BemectBa. Moib. MonsipHas Macca. MoJISIpHBIH 00bEM T'a30B. B3anMOCBS3b KOJIMUYECTBA, MACCHI M YKCIIa CTPYKTYPHBIX SHMHHMII BEIISCTBA

1.6 Du3ndecKkrue 1 XUMHUYECKUE SABIICHNs. XUMHUECKas peakius v e€ Npu3HaKku. 3aKOH COXPaHEHHs MacChl BENIECTB. XMMUYECKHE YPaBHEHHUSI
2 [Tepronnuecknii 3akoH u [lepuognaeckas cucrema xummaecknx deMenToB J[.M. Menneneesa. CtpoeHnne aToMOB

51 ITepuonnueckuii 3axoH. [lepnonnueckas cucrema xumudeckux anemeHToB .M. Menzaeneesa. Ilepuonbl u rpynnsl. @U3nUecKuid CMBICH MOPSIAKOBOTO
' HOMEpa, HOMEPOB MEPHUO/Ia U TPYIIBI DJIEMEHTa

99 Crpoenne aromoB. CocTaB aTOMHBIX siaep. M3oTombl. DmekTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000J0YEK aTOMOB MEPBBIX 20 XMMHUYECKUX AIIEMEHTOB
' Ilepuognueckoii cucremsl JI.M. MeHnneneesa

3aKOHOMEPHOCTH B HM3MEHEHHWH CBOMCTB XHWMHUYECKHX OJJIEMEHTOB TMEPBBIX TPEX TEPUOJIOB, Kamus, Kaiublus (pagmyca aTOMOB,
2.3 ANEKTPOOTPULIATEILHOCTH, METANIMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M MX COEIMHEHHH B COOTBETCTBUHU C IOJIOKEHHEM 3ieMeHTOB B Ilepuo-
JIMYECKOI CHCTEME U CTPOEHUEM UX aTOMOB

3 CtpoeHue BeniecTBa

31 Xumudeckast cBsi3b. KoBaneHTHas (MOJIIpHAass M HENOJSpHAs) CBs3b. OJEKTPOOTPHULATENBHOCTh XHUMHYECKHX JJIEMEHTOB. JoOHHas CBs3b.
' Mertannnueckasi CBsi3b

32 Tunpl KpUCTAIIMYECKUX PEMIETOK (ATOMHAs, MOHHAS, METAJJIMUECKas), 3aBUCUMOCTh CBOIMCTB BEIIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKHA M BUA
' XUMHYECKOU CBSA3H
4 Baxxueiiime npeacTaBuTeNM HEOpraHM4YecKnX BeecTB. HemeTanssl u ux coeinHeHus. MeTallibl ¥ X COeIMHEHUS

a1 Knaccudukanus W HOMEHKJIaTypa HEOPraHWYECKHX COSAMHEHWH: OKCHIOB (cojieoOpas3yroliye: OCHOBHBbIC, KHCIOTHbIC, aM{QOTEpHBbIC) H
' HecoJieo0pasyrolye; 0OCHOBaHMM (IIEJI0YM M HEepacTBOPUMMBIE OCHOBAaHMs); KHCIOT (KHCIOpPOJCOAEepkKallue U OeCKUCIOPOAHbIE, OTHOOCHOBHBIE M




Kon IIpoBepsieMblii 2JIEMEHT COAEPKAHUSA
MHOT'OOCHOBHBI€); COJIei (CpEeIHUX U KUCIBIX)
4.2 du3nyecKkne 1 XMMIUECKHE CBOMCTBA MPOCTHIX BENIECTB-HEMETAIUIOB: BOJOPOIA, XJIOpa, KHCIOPOa, CepHl, a30Ta, ocdopa, yriepona, KpeMHHUS
43 du3nueckue W XUMHUYECKHE CBOWCTBA TMPOCTHIX BEIIECTB-METAJIOB: JIUTHSA, HATpPHUs, Kallus, MarHUS W Kajiblids, AQJIOMUHUS, JKeye3a.
' DIEKTPOXUMUYECKUHN PsIJI HANIPSDKEHU METaJIOB
4.4 du3nyecKkne 1 XMMIUECKHE CBOHCTBA BOZOPOIHBIX COSIMHEHNIH HEMETAIUIOB: XJIOPOBOAOPOA, CEPOBOIOPOA, AMMHUAKA
45 dusnueckue U XUMUYECKHE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI), asora (II, IV, V), docdopa (I, V), yraepoaa (II, IV), kpemuust (IV).
[Tony4eHne OKCHIOB HEMETAIIIOB
4.6 Xumuaeckue cBoictBa okcuaoB: MetauioB IA-IA rpyrm, nuaka, meau (I1) u sxenesa (11, 111). TToayueHne OKCHIO0B METAILIOB
47 XuMHYeCKUe CBOIICTBA OCHOBaHMI M aM(pOTEPHBIX THAPOKCUAOB (Ha IMpUMEpe THAPOKCUIOB ATIOMUHMS, jKene3a, uHKa). [lomydeHne ocHOBaHMI U
' aM(OTEPHBIX THAPOKCHIOB
48 OOmue XUMHUYECKHUE CBOMCTBA KUCIJIOT: XJIOPOBOAOPOIHOM, CEPOBONOPOIAHOM, CEPHUCTOH, cepHOIl, a30THOH, GochopHOM, KpeMHUEBOH, YTOILHOM.
Ocobble XUMHUECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEPHOI 1 a30THOI kucnoT. [losydeHue KucioT
4.9 OO0mmue XuMHYECKUe CBOMCTBA cpeTHuX cotieid. [lomydenne comnei
4.10 ITonydenue, cobupanue, pacio3HaBaHue BOJOPOJA, KUCIOPOAa, aMMHAKA, YTIIEKHUCIIOTO ra3a B JJAO0paTopuu
4,11 [Toyrydenre aMMuaka, CEpHOM M @30THOM KHCIIOT B IPOMBIIIIICHHOCTH. OOIIHe criocoObl MOMYyYSHHS METAJIOB
4.12 I'enernueckas CBsA3b MEXy KJIACCAMU HEOPTaHUUYECKUX COCIUHEHUMN
5 XUMUYECKUE PEAKLIUU
51 Krnaccugukanus XHMHUECKIX PEAKIHHA 10 pa3InIHBIM MIPU3HAKAM: TI0 YHCITy W COCTaBY yYacTBYIONINX B PEAKIUH BEIIECTB, 10 TEIIOBOMY YD (DEKTy,
' 110 U3MEHEHHIO CTEIIEHEH OKUCJICHHSI XMMHUECKHIX 3JIEMEHTOB
5.2 TemnoBoii 3¢ dekT XUMHIECKOH peakIny, TEPMOXUMHUIECKHE YPaBHEHMS. DK30- M DJHIOTEPMHUICCKHE peakiiy. TepMOXHUMUIECKUE YPABHEHHS
53 OKHUCTUTENEHO-BOCCTAHOBUTENBHBIE peakiui. OKHUCIUTENH M BOCCTaHOBUTENH. [Ipomecchl OKHMCIEHUS M BOCCTAHOBJICHHS. DJICKTPOHHEBIN OaiaHC
' OKHCJIMTEIHO-BOCCTAHOBUTEIHHOM PEaKIHH
5.4 Teopust 3MEKTPONIMTHYECKOH Jucconanvi. KaTHOHBI, aHMOHBL. ODJEKTPOJUTH M HEdIEKTPONuTh. CHibHBIE W ciadble 5eKTponuThl. CTeneHsb
' JUCCOIHMAIMH
5.5 Peaxiim moHHOTO 0OMEHA. Y CIIOBHS NPOTEKAHMS PEAKIMH HOHHOTO 0OMEHa, TOJTHBIE U COKPAINIEHHBIC HOHHBIC YPAaBHEHHUS PEaKIUi
6 XuMUsI 1 OKpYKaroIias cpena
6.1 BemecTBa 1 Matepransl B IOBCEIHEBHOM KU3HM 4eloBeKa. be3omacHoe MCIIOIp30BaHME BEIIECTB U XUMHUYECKHX peakuuii B 1abopaTopuul U OBITY.
' IlepBasi MOMOIIs IPH XMMUUCCKIX 0)KOTaX M OTPABICHUSIX
XuMHUECKOe 3arps3HeHHe OKpYyXKaroleld cpenbl (KUCIOTHbIE HO0XKIM, 3arpsi3HEHUE MOYBBI, BO3AyXa M BOJOEMOB), CHOCOOBI €r0 MperOTBPALCHUS
6.2 [Ipenenbras nomyctumas konueHTpaius BemectB ([IK). Pons XxuMuu B penieHHH 3KOJOTHYECKUX MPoOJieM. YCHIIeHHE TMapHUKOBOTO d(QeKTa,

pa3pylieHre 030HOBOTO CIIOsI




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

[Ipumenenune cepbl, a3ota, docdopa, yriaeponaa, KpeMHUS W UX COCTUHCHHA B OBITYy, MEAWIUHE, MPOMBIIUICHHOCTH U CEILCKOM XO3SHCTBE.

6.3 [IpuMeHeHne MeTalioB M CILIABOB (CTallb, YYTYH, MIOPAIOMHUHUH, OpoH3a) B OBITY W MPOMBIIUICHHOCTH MX coenuHeHHWi. [loHSATHE 0 KOppo3um
METAaJUIOB, OCHOBHBIE CITOCOOBI 3AIUTHI X OT KOPPO3HH

6.4 [IpupoaHBIE HCTOYHUKU YTICBOAOPOIOB (YTOJIb, MPUPOAHBIH ra3, HeTh), MPOAYKTHI UX epepaboTku (OSH3MH), UX POJIb B OBITY U MPOMBIIUICHHOCTH

6.5 [lepBonauanbHbIe MOHATHSI 00 OPraHUYECKUX BEIIECTBAaX KaK O COSNMHEHISX yIilepoma (MeTaH, STaH, STWIICH, alleTWICH, 3TaHOIN, TJIMIEPUH, YKCYCHAs
kuciota). IloHsTre 0 OHOTOrMYEeCKH BKHBIX BEIIECTBAX: XKHUPaX, OSIKaX, YIIICBOIAX — M MX POJIU B JKH3HH YEIIOBEKa

7 Pacuétsl:

7.1 1o (popMysiaM XUMUYECKUX COCTMHCHHIA

7.2 Macchl (MacCOBOM) TOJIM PacTBOPEHHOTO BENIECTBA B PACTBOPE

7.3 M0 XUMHYECKUM YPaBHEHHUSM

YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JUIS1 YYEHUKA

Xumus. 8 xkiace/ O. C. INabpuensu, U. I'. Octpoymos, C. A. Cnaakos. M3natenbetBo «JIpodar.

METOIUYECKHUE MATEPHAJIBI JIJI51 YUUTEJIA

~N N L kAW N~

. Xumus. 8 knacc. Yueonuk (aBtopsr O. C. ['abpuemnsa, U. I'. Octpoymos, C. A. Cnankos).

. Metoaudeckoe mocobue. 8 kiacc (aBropel O. C. 'abpuensH, U. I'. Octpoymos, U. B. Akcénosa).

. [Iporpamma kypca xumun ais 8—9 kinacco o0meo0pazoBarenbHbIX yupexaeHuii (aropsl O. C. 'abpuenss, C. A. CnaakoB).

. Pabouas terpans. 8 kinace (aBTopsl O. C. ['abpuessn, C. A. Crnaakos).

. Terpanp 11 1a00paTOPHBIX OIBITOB U MpakTHYecKuX padot. 8 kiacc (aBropel O. C. 'abpuemnsn, Y. B. Akcénosa, U. I'. OctpoymoB).
. XuMus B TeCTax, 3ajadax u ynpaxkaeHusx. 8 kiacc (aBropsr O. C. I'abpuensiH, 1. B. Tpury6uax).

. DnextpoHHas hopma yueOHHUKa.

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITIPOLIECCA




MHNEYATHBIE IOCOBUSA

Tabauubr:

1. Cepust HHCTPYKTHBHBIX TaOJHII TTO XUMUH
2. Cepwust TaOIUIT IO OPraHUIECKOW XUMUH

3. TICXD . 1. Menpaeneena

4. TabGnua pacTBOPHIMOCTEH BEIIECTB B BOJIC

YUYEBHOE OBOPYJIOBAHHUE

Konnexumn:

1. OcHOBHBIE BUJIbI TPOMBIIIUIEHHOTO ChIpbs. YacTs 1. 2

. OCHOBHBIE BUIBI POMBIIIUICHHOTO CHIphs. YacTh 2. 2

. Meramns! 2

. Amomunmii 1

. Crexiio u m3nenus u3 crekna |

. Tormmuso 1

. Hedtb u mpoaykThl €€ nepepaboTku 1

. [Imactmaccer 1

9. Kaydyk 1 mpoyKThl ero rnepepadboTku |

10. IlIxana TBépaoctu 1

11. Habop xumMuuecKux 37eMeHTOB |

Mopenn:

HaGops! a5 MoaenupoBaHus:

1. HaGop tpadapeToB mozerneii atoMoB 1

2. Habop st MoenpoBaHust 3IEKTPOHHOTO CTPOEHHUS aTOMOB |
3. HabGop s MoienupoBaHust MOJIEKYII HEOPTaHUIECKUX COSAMHEHUH 1
4. HaGop 115t MOJIETMpPOBaHUS MOJIEKYJT OPTaHUYECKUX COSAMHECHMH 1
5. HaGop Mozerneit aToMOB JIsl COCTAaBIICHUST MOZIETICH MOJIEKYJI JJab0paTOpHbIi 1
Mogeas "Kpucra/uinueckas pemerka' 1eMOHCTPALIMOHHASN:
JJEn 1

. Yrnexkucisrii ras 1

. @ymnepen 1

. Anmasz 1

. I'padur 1

. Oxcup kpemuaus 1

.Mens 1

. Marnwmii 1

9. XKenezo 1

10. Kamennas cons 1

11. Mogens crpoenue aroma 1

Ta6auunl. Hauana xumuu (apT. 5-8671-018):

0NN DN bW

0N DN kWb~
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Ne)

13

14.
15.
16.
17.

18

. XMMUYECKHE 3HAKH U aTOMHBIC MacChl BAXKHEHIIIUX SJIEMEHTOB
. PactipocTpan€HHOCTh XUMUYECKHUX 3JICMCHTOB

. ®OpMBI CyIIIeCTBOBAHUSI XUMHYCCKHX JIEMEHTOB

. BeriecTBa MONEKYIISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHUS

. CTpyKTypa U3MEHEHUS BEIICCTB

. Cioco0sI pa3aeneHus cMecei

. XuMHYecKHe 3HaKH U POPMYJIIBI

. Cocraryienue GpopMyJ 1o BaICHTHOCTH

. Mok - eMHAIIA KOJIMYECTBA BEIIECTBA

10.
11.
12.

@u3nUeCKue BETMYNHBI BBIPA)KEHUS IOPIMH BENIECTBA
[IpusHaky 1 ycloBUs MPOBENECHUS XUMUYECKUX PEAKIIUN
Tunsl XUMHYECKUX peAKIIAN

. Bo3ayx. Kucnopon. I'openue

Crpoenue miaMeHu

Cocrasnenue popmyi cosieit

I'enernyeckast cBsI3b KJIaCCOB HEOPTaHUYECKUX BELIECTB
Bonopon

. XMMHYECKUE PEaKLUU

OcHOBBI XUMHUYECKHUX 3HAHMIA (apT. 5-8707-006)

19

20.

21

22.
23.
24.

. Ilepuonnueckas cucrema xumuueckux snemeHToB .M. Menzaeneera
Tabnuia pacTBOPUMOCTH BEILIECTB B BOJE

. IIpaBuna noBeaeHus B KaOuHeTe XUMUU

3Haku

TexHuka 6€30MaCHOCTH MPOBEACHUS OIBITOB

TexHuka 6e30MaCHOCTH MPH padoTe ¢ TazaMu

8 - 9 knaccwl ( apr. 5-8478-020)

25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

BanentaocTh

OTHOCHUTENbHAS aTOMHAs U MOJIEKYJISIpHAS MaCcChI
Crtpoenne aToMa. H30TOITbI

OO0pazoBaHue KOBaJICHTHOW U MOHHOW XUMHYECKOU CBS3H
DJNEKTPOHHBIE CIIOM aTOMOB AJIEMEHTOB MaJIbIX IEPUOIOB
OKHCITUTETHFHO-BOCCTAHOBUTEIBHBIE PEaAKITHH

TuIbl KPUCTAIUIMYECKUX PEIIETOK

Peakuuu oOMeHa B BOJHBIX PacTBOpax

Baxknaenmnme KUCIIOTHI U UX COJIU

Kiraccudukarus okcuaon

Knaccudukaums ocHoBaHMA

Knaccuduxkarms kucmor

I'enernueckas CBsi3b BaXKHEUIIIUX KJIACCOB HEOPTAHUYECKUX BEIIECTB



38
39
40
41
42
43
44

. OKkpacka MHIMKAaTOPOB B Pa3IMUHBIX CPEAax

. DIICKTPOIUTHYECKASI TUCCOIUATIHSI

. 3aBHCHMOCTB CKOPOCTH PEaKITHH OT Pa3IMIHBEIX (DaKTOPOB
. Tunbl XUMHYECKUX pPEeaKIIUM

. Obparumbie peakuu

. Bo3ayx. Kucnopon. I'openue

. CrerieHp OKHCTICHUS

Heoprannyeckasi xumust (apt. 5-8701-009)

45.
46.
47.
48.
49.
50.
51.
52.
53.

Homenknatypa coneit

Kpucrannst

XHUMHYECKas! CBSI3b

BanenTtHoCTb

Mogenu aTOMOB HEKOTOPBIX 3JIEMEHTOB
bunapHsie coequHeHus

Crpoenue atoma

DnexTpoHHast OpOUTAITH

CreneHb OKUCIEHUS

PacTBopbl. DileKTpoIMTHYECKasi tucconuanus (apt. 5-8687-013)

54

55.
56.
57.
58.
99.
60.

61

62.
63.
64.
65.

. ducnepcHble cuctemsl

CBoMCTBa BOOBI

KpuBsie pacTBOpUMOCTH BEIIECTB

CrniocoOb! BEIpa)KE€HHS KOJIMYECTBEHHOT'O COCTABA PACTBOPOB
ONEeKTPONNTHI THAPATALUS HOHOB

PacTBOpeHnue BeliecTB ¢ MOHHOM CBA3BIO B BOJIE
PactBopeHue BemecTB ¢ KOBAJICHTHOM IOJISIPHOU CBSI3BIO
. KucnoTHO-0CHOBHBIE peakIiu

Peaknuu nonHoro oomMeHa

I'mpponns coneit

HNonuTtst

Cpena BOIHBIX pacTBOPOB

Homenknatypa. bunapHbie coeiMHEHNS

66
67
68
69
70

. Homenxunatypa coneit

. Homenknatypa opraHndeckux coeIMHEHUI

. IIpenenbHbIe yriieBOAOPOAbI

. HempenenbHbIe yrineBoaoposl

. OyHKIIMOHAJIbHBIE TPOU3BOIHBIE YTIIEBOIOPOIOB

Crpoenue BeliecTBa

71
72

. CTpoenne atoma
. DnexTpoHHast opouTah



73. Mopenu aToMOB HEKOTOPHIX JIEMEHTOB
74. Kpucramisl

75. XumMunyeckas CBsI3b

76. BanenTHOCTB

77. CternieHb OKUCTICHUS

OBOPYJAOBAHHUE JIJIAA TIPOBEJAEHUS JIABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPALIMI

H3mepuresibHbIe NPUOOPHI:

1. Becwr Texamaeckue 1o 1000 T ¢ TrpsMu

2. Bechl yuennueckue 110 200 r ¢ rupsMu (OMOJTIOTHIECKHE)

3. Becol qns ceinmyunx marepuainos 0 200 r ¢ rupaMu

4. Becnl anekrponnsie DijitalScale

5. Tepmometp cnuptoBoii 1o 1000C

6. HaGop apeomeTpos (20 1mr.)

HarpeBaTejbHble TPpUOOpHI:

7. HarpeBatens amst poOHUPOK ANMEKTPUISCKHAN

8. bans maboparopuas komouaupoBanuas (BJIK)

9. [Inutka snmekTpudeckas ogHokondopounas "Bacumuca"

10. CouproBku 100 mn

11. CnuproBku 200 M

JdemMoHcTpallMOHHBIE

12. KoMIUIeKT nocy bl JEMOHCTPAMOHHBIN C IPUHAJIEKHOCTIMU
13. Habop 1o xumMuu ¢ pe3b00BBIMHU COETHHEHUSIMU

14. TIpubop g mosy4deHust U cOopa ra3oB (AEMOHCTPAIIUOHHBIN)
15. Habop ans snexTponnsa (AeMOHCTPAIIHOHHBIN)

16. Cronuk noabEMHO-TIOBOPOTHBIN € 2-MsI INIOCKOCTSIMU

17. Cronuk noasemubi 200x200 MM

18. Cronuk noaseMubi 150x150 MM

19. llltaTuB U151 XUMUYECKUX CTAKAHOB

20. lItaTuB naboparopusiil xumuueckuit (LX)

21. Crienmanu3upoBaHHbIe MPUOOPHI U anmaparsl Anmapar Kurnima
22. Anmapar 'opmana

23. Ipubop it HILUTIOCTPAIUY 3aBUCUMOCTH CKOPOCTH XUMUYECKOW PEaKIMU OT YCIOBUN
24. IIpubop 11 MoTydeHHs TATOUIaTIKAaHOB

25. Ilpubop 1t HIUTIOCTpAIMY 3aKOHA COXPAaHEHHS Ta30B

26. IIpubop 1uis onpeneneHns cocTaBa BO3ayxa

27. IlpuGop 11 OKHUCIIEHUs CIUPTA HAJ MEIHBIM KaTalu3aTopoM
28. [Ipubop mys n3ydeHus ra30BBIX 3aKOHOB (J1a00paTOPHBIN)

29. Kononka ancopoumonnas KA



30.
31.
32.
33.
34.
35.

O3zoHatop

[Tpubop asns MOTYYCHHUS PACTBOPUMBIX TBEPJIBIX BEIECTB
MarsuTtHasi MelajgKa ¢ MAaHOMETPOM

pH-MeTp

Arnmapar (yCTaHOBKA)JIsl AUCTUILISAIIUN BOJIBI

AIIXP

KomnuiekTsl 14141 1a00paTOPHBIX ONBITOB U MPAKTUYECKHUX 3AHATHI 10 XUMHHU

36.
37.
38.
39.
40.
. [Ipubop asnst moMydYeHNS TAIONIATKAHOB U CIIOKHBIX 3(pHPOB 1a00paTOPHBINA
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.
60.
61.

41

JIoTOK ¢ mOCy 10l ¥ MPUHAICKHOCTIMHU JUTS Y4EHHYECKOTO KCIIEpUMEHTa
MukponabopaTopus 10 XUMUH

HITXJI Ne 568

tarus nadopatopusrii (ILLJI6)

Ha6op no anekTponusy (J1abopaTopHbIii)

[Tpubop ans monmydyerus u coopa ra3os
KommnexT mpodupox (I1X-14, T1X-16) 10 mr.
Hepxatens s poOUpoK

[raTuB mms mpoOUpoK

KoMiuiekT cTexIssHHBIX majtodek 10 mit.
KOMIUIEKT CTEKIISTHHBIX TPYOOUEK
Kommurekt mpo6ok

Yamrku BeITapuBaTebHbIC

JIOKKHM JIJ1 COKUTAHMS BEIIECTB

LIumnme! TUTeNbHBIE

Turmm

ITectuk u crynka

XUMHYECKHE CTaKaHbI CTEKII. EMK. 50 M1
XHuMHYecKHe cTakaHbl cTekn. EMK. 100 v
XUMHYECKHE CTAKaHbI CTEKIL. EMK. 250 M1
BopoHku cTekIsiHHBIEC J1a00paTOpHBIC
W3meputenbHbIe IMIMHAPHI

Men3zypku

Konba ninockomonHas

Boponka genutensHas






