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IMNOACHUTEJIBHASA 3AIINCKA

[TporpaMmmMa o XuMuu Ha YpOBHE OCHOBHOI'O OOIIIET0 0Opa30BaHUsI COCTaBJI€HA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOH 00pa30BaTeNbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (helepaibHOM
paboyeil mporpaMMbl BOCIUTAHUS U C YYETOM KOHLEMIUU MPENoJaBaHusl yueOHOro mpeamera
«Xumusi» B 00pazoBaTenbHBIX opranu3anusx Poccutickoit deneparum.

[Iporpamma mo XuMuu JIa€T MpPEACTAaBICHHE O IENsAX, OOmIel cTpareruu OOy4YeHHS,
BOCIIUTAHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBAaMHU YYEOHOTO IpEaMETa, YCTaHABIMBAET
o0s3aTeNbHOE MPEIMETHOE COJep)KaHUE, MpelycCMaTpuBaeT paclpeesieHne ero mo Kjiaccam u
CTPYKTYPUPOBAHUE I10 pa3ziejaM U TeEMaM MPOTrPaMMBbI [0 XUMHUH, ONPEAEIIIET KOJTMYECTBEHHbIE
Y KQUECTBEHHBIE XapAKTEPUCTUKU COAECPHKAHUS, PEKOMEHYEMYIO [10CIIEJ0BATENBHOCTh U3YUYEHUS
XUMHHU C YIETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JJOTMKH y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOCHHOCTEH 00yUarouXcs, ONpeaeIsieT BO3SMOKHOCTHU MPEAMETa [ peaau3alun
TpeOOBaHUI K pe3yibTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTelbHOW MpPOrpaMMBbl Ha YpPOBHE
OCHOBHOT0 0011ero obpa3oBaHus, a Takke TPeOOBaHUI K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YPOBHE IIeJIel U3y4eHHs MPEeaMeTa U OCHOBHBIX BHIOB Y4eOHO-TIO3HABATEILHOW NESTEILHOCTH
00ydJaromierocs o OCBOCHUIO0 y4eOHOTO COICPIKAHUS.

3HaHME XUMUU CIIY>)KUT OCHOBOH 1Sl JOPMUPOBAHUS MUPOBO33PEHUS 00YyUarOIIerocs, ero
IPECTaBICHUN O MaTepUAILHOM €MHCTBE MUPA, BXKHYIO POJIb UTPAIOT (hOpMUpPYEMbIe XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLICHUAX YHEPTUU U 00 3BOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
peuieHus Ta00albHBIX MPOOJIeM YCTOWYMBOTO pPa3BUTHS UEJIOBEYECTBA — CHIPHEBOIA,
SHEPTreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIEM 3IpaBOOX PAaHEHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHS U (POPMHUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 001el 1 (PyHKIMOHATBHOW T'PaMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHUPOBAHNE MBIIIJIEHUS U TBOPUYECKUX CIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHOIl ~ NeATeNbHOCTH, OSKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKH3HU, TaKk U B
npohecCHOHATLHON IS TEIILHOCTH;

3HAKOMUT CO CHEUM(PHUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI I[EJIOCTHOTO
B3IJIS11a HA €IUHCTBO MPUPOABI U YETIOBEKA, SIBISETCSI OTBETCTBEHHBIM 3TAalloM B (OPMUPOBAHUN

€CTEeCTBEHHO--HAyYHON TPAaMOTHOCTH 00yUaroIInXCs;



croco6cTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOLIEHUS K €CTEeCTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K UYEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTHMYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHble HampaBieHUS B OOyUYEHUM XMMHH OOCCIICUMBAIOTCS CHEIU(DHUKON COAepKaHUS
yueOHOro MpeMeTa, KOTOPBIH SIBIISIETCSA eAarorndeck alanTHPOBAaHHBIM OTpaKeHHEM 0a30BOi
HayKU XMMUU Ha ONPEIEIEHHOM dTalle €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO O0IEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIMMHUCS CUCTEMbI TIEPBOHAYATIBHBIX MOHATUN XUMUU, OCHOB HEOPTaHUYECKOW XUMHH U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX TOHITHI OPraHMYECKON XUMHUH.

CtpyKTypa coaepKaHusl MPOrpamMMbl IO XUMHH c(hOopMHpOBaHA HA OCHOBE CHCTEMHOIO
noaxoja kK eé msydeHuro. CopepaHue CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEeMEHTE W BEUIECTBE M CHCTEMbl MOHATUH O XHUMHUYECKOW peakuuu. OOe 3TH CUCTEMBI
CTPYKTYPHO OPraHU30BaHbl IO MNPHUHILMITY IOCIEI0BATEIbHOIO Pa3BUTHUS 3HAHMM HA OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHHUH aTOMa U XMMUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMUPHUYECKH IMOITYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, pa3BUBAIOTCS MTOCIIE0BATEIHHO OT OJTHOTO YPOBHS K IPYTOMY, BBITTIOJTHSS
GyHKIIMN 0OBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB, CTPOCHHUS U BOZMOKHOCTEH MPaKTUYECKOTO
MPUMEHEHHUS U MOTYYSHUSI U3y4aeMbIX BEILIECTB.

OcBocHHE TPOrpaMMBbI 0 XUMHHU CIIOCOOCTBYET (HDOPMHUPOBAHHIO TPEACTABICHUS O
XMMHYECKOW COCTaBJISIIONIEH HAy4YHOW KapTHHBI MHUpa B JIOTUKE €€ CUCTEMHOW MPUPOJbI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HAaHHUIO M METOJIaM MO3HaHus B Hayke. M3yuenune xumun
MPOUCXOIUT C IPUBIICYCHUEM 3HAHHUH M3 paHee H3yYCHHBIX yUeOHBIX TPEeaMETOB: «OKpYKAIOIINN
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kiacey.

[Tpu u3yyeHnr XUMUHU TPOUCXOAUT (HOPMUPOBAHKE 3HAHUI OCHOB XUMHUYECKON HAyKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEIbHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHPOBOW KYJIBTYpHL. 3a/ada y4eOHOTO MpeaMeTa COCTOMT B (OPMUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIIHMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKd, B
MPUOOIIEHNHU K HaAyYHBIM METO/IaM MMO3HAHUS MIPU U3yYEHUH BEIIECTB U XMMUYECKUX PEaKIUii, B

(GopMHpOBaHMM W pPa3BUTHM [O3HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-



MI03HABATEIEHOW M YU4eOHO-HCCIIEIOBATEIbCKOM EATEIbHOCTH, OCBOCHUH TIPAaBUII 0€3011acHOTO
oOpaileHus ¢ BEIEeCTBAMHU B TTOBCETHEBHOM JKU3HH.

[Ipn u3ydeHMM XUMHUK HAa YPOBHE OCHOBHOTO OOIIEero 0oOpa3oBaHUS BaXKHOE 3HAYCHHE
npuoOpeny Takue 1eH, Kak:

— (hopMUpOBaHHE MHTEILICKTYAIBHO Pa3BUTOHN JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHUIO PEIICHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCSI YCIIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE TMPUOOIICHHE OOyJalomuxcs K
CaMOCTOSITENIFHOW ~ TMO3HABATEIBHOM  JCATENBHOCTH, HAYYHBIM  METOJaM  [O3HAHHMSA,
(hOpMUPYIOITUM MOTHBAIIUIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYarOIIUMUCS OIbITa
pa3HooOpa3HOW NEesATENFHOCTH, TIO3HAHUS W CaMOIIO3HAHWSI, KITFOUEBBIX HABBIKOB (KITFOUYEBBIX
KOMITCTEHIIHIA ), IMEIONINX YHHUBEPCATLHOE 3HAYCHHUE JUUIsl PA3IMYHBIX BUJIOB JICATEIBHOCTH;

— ¢opmupoBanue o0mel PyHKIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHClie YMEHUN 00BSCHSATH U OLIEHUBATH SIBIICHUS OKPYKAIOIIETO MUPA, UCTIOIb3Ys 3HAHUS U OTIBIT,
MIOJTyYCHHBIC TIPU WU3YYEHUHM XUMHH, TIPUMEHSATh UX NPU PEIICHUU MPOoOJIeM B TOBCEIHEBHOM
KHU3HHU U TPYTOBOH IEATEILHOCTH;

— (opmMupoBaHue y 00y4Jaronuxcs TYMaHUCTHYECKUX OTHOIICHHM, TTOHUMaHUs IIEHHOCTH
XUMHUYECKUX 3HAHWHA Ui BBIPAOOTKU DKOJOTHYECKH Ie1eco00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTU B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpenpl;

— pa3BUTHE MOTUBAIIMU K 00Y4EHHUI0, CTOCOOHOCTEN K CAMOKOHTPOIIIO U CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npod ISl ¥ HAMPABJICHHOCTH JAJIbHEHUIIIETO 00yYeHHUS.

OO1miee YnCIIo 4acoB, OTBEACHHBIX Ui M3YYCHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanmus, coctaisieT 136 yacoB: B § kiacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68

4yacoB (2 yaca B HE/IEIIO).



COJEPKXAHUE OBYYEHUSA

8 KUIACC

IlepBoHauYa/JbHbIE XMMHYECKHE TOHSITUSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4YelIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. du3znueckre CBOMCTBA BEIIECTB. ATperaTHoe COCTOsIHUE BenlecTB. [lonaTre o MeTogax
no3HaHus B XuMuu. YucTele BemecTBa U cmecu. CiocoObl pa3ieieHust cMecei.

ATOMBI U MOJEKYIbl. XUMHUYECKHE 3JIeMEHTbl. CHUMBOJBI XUMHUYECKUX 3JIEMEHTOB.
[TpocTeie u clioKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas popmysa. BageHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH MIOCTOSIHCTBA
coctaBa BemlecTB. OTHocuTelbHass aToMmHass Macca. OTHOCUTENbHAs MOJEKYJIspHas Macca.
MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCAMHEHUU.

Konunuectso BeniectBa. Mosib. MossipHas macca. B3auMocBs3p KOJIMYECTBA, MACCHI U YHCTIA
CTPYKTYPHBIX €AMHMUII BelecTBa. PacuéTsl mo popmynam XUMHUYECKUX COEIMHEHUH.

®uznyeckue M XUMHYECKHE SIBICHUSA. XHMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXPaHEHMSI MACChl BEIIECTB. XUMHUYeckue ypaBHeHUs. Kinaccudukanms XUMUYECKUX peakiuit
(coenuHeHus, pa3IoKeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBUiIaMu paboThl B JabopaTopuu U MpuUEMaMu
oOpaieHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHWEM, M3yYEHUE M OMHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nUecKuX (TIJIaBJICHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKe, KHIIEHHE U KOHJAEHCAIUs BOJAbI) U XUMUYECKHUX (TOpeHUE CBEYH,
IPOKAJIMBaHUE MEIHOM MTPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTOM) SIBJICHUH, HAOIOICHNE U
OIHMCaHUE NMPU3HAKOB NMPOTEKAHMSI XUMUYECKUX PeaKInii (pa3ioKeHne caxapa, B3auMOICCTBHE
CEpPHOM KHUCJIOTHI C XJOpuUaoM Oapus, paszioxenue ruapokcuaa menu (II) mpu HarpeBanmw,
B3aMMOJICHCTBUE Kese3a ¢ pacTBopoM coiu Meau (II), m3ydenne cnocoOoB paseneHus cMeceit:
C TMOMOIIBI0 MarHuTta, (UIBTPOBAaHWE, BHIMAPUBAHWE, TUCTHIUIAIMS, Xpomarorpadus,
MPOBEJICHUE OYUCTKU TMOBAPEHHOU CONM, HAOMIOJCHHWE W ONMCAHUE PE3yIbTaTOB IMPOBEICHUS
OMbITa, WIUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3[JaHUE MOJeNe MOJeKy
(IIapoCTepIKHEBHIX ).

Baskneiinue npeacTaBuTe I HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMEHT M IIPOCTOE BEILIECTBO.
Haxoxnenue kuciopoja B mpupojae, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).

Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMydeHHsS] KHCIOpPOAa B JlaboOpaTOpu W



IpOMBINUIEHHOCTH. KpyroBopoT kucinopoaa B mpupone. O30H — aluIoTporiHas MOAM(PUKAIUS
KHCIIOpOJa.

TennoBoil 3¢ (deKkT XUMHUECKOW peakuuu, TEPMOXUMHUYECKHE YpaBHEHHUS, 3K30- U
SHJIOTEPMHUUYECKHE peakuuu. TOIUMBO: yroiab W MeTaH. 3arps3HEHUE BO31yXa, YCHIICHHE
napHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CJIOS.

Bopopon — snemeHT 1 mpoctoe BemecTBo. Haxoxaenue Bogopoa B pupoje, Gpuzndeckue
U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOKI moy4deHus. Kucinote! u conu.

MousipHbIii 00bEM Ta30B. Pacy&€Thl M0 XMMHUYECKUM YpaBHEHUSIM.

®dusznueckue cBoMcTBa BOAbl. Bona kak pactBoputenb. PactBopbsl. HackimeHHeie u
HEHACBIIICHHBIE PAacTBOpPbI. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUecKHue cBoMcTBa BoAbl. OcHOBaHMs. Poiib pacTBOpPOB B NMPHUPOAE U B SKU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arps3HEHUE NPUPOIHBIX BoA. OXpaHa M OYMCTKA
NPUPOIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccupukanust OKCHIOB:
cojieoOpa3yromnue (OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) U Heconeobpazyromue. Homenknarypa
OoKcHA0B. DU3NYECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHne okCuaoB.

OcHoBanns. Kiaccudukanmsi ocHoBaHMiA: MIENOYM W HEPACTBOPHUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHmii. Pu3nyeckue M XMMHUYECKHE CBOWCTBAa OCHOBaHUU. llomyudeHwue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoiicTBa kuciot. P akruBHoctr metamuioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknarypa coneil. ®duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenne
COJIEH.

['eneTnueckas CBA3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE COACPIKAaHUS KUCIOpOJa B BO3JyXe, MOJTydyeHHEe, COOMpaHue,
pacro3HaBaHME M W3YYEHHE CBOMCTB KHUCIOpOJa, HAOIIOEHUE B3aMMOJICHCTBHS BEIIECTB C
KHUCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpalleHUs TOpeHus (moxapa), 0O3HAaKOMIIEHUE C
o0Opa3liaMu OKCHIOB M ONUCaHHE HMX CBOMCTB, MOJy4eHHE, COOMpaHue, paclo3HaBaHUE U
W3YYCHHE CBOWMCTB BOjAOpoaa (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUATIOB), HAOMIOIeHNE 00pa3IloB BEIIECTB KOJTUIECTBOM |
MOJIb, HCCJIEIOBaHUE OCOOEHHOCTEH pAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTEIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MAcCOBOM J10J€d pacTBOPEHHOTO BEIIECTBA,

B3aMMOJICHCTBHE BOABI C MeTalUlaMH (HaTpueM H KaiublueM) (BO3MOXKHO HCIOJL30BaHUE



BUJICOMATEPHUAIIOB), HCCIIEJOBaHUE OOPA3I[0OB HEOPraHMUYECKUX BEIIECTB PA3IUYHBIX KJIACCOB,
HAOII0/IEHNE M3MEHEHHSI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT U INEIOYEH, U3ydeHHE
B3auMoieiicTBus okcuaa meau (II) ¢ pactBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METAJUIAMU, PEaKIHi
HEHUTpalH3aluy, OJy4YEeHNE HEPACTBOPUMBIX OCHOBAHMH, BHITECHEHHUE OJTHOTO METAJlIa JPYruM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 TeMe «BaxHenmme Kiaccsl
HEOPTaHUYECKUX COCAMHEHHI.

Ilepuoauyecknii 3axoH u Ilepuoanueckass cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBfA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie mOMBITKH KIACCU(PUKAUN XUMUUYECKUX JIeMEHTOB. [IoHATHE 0 TpymHIax CXOJHBIX
AJIEMEHTOB (IIETIOYHBIC U MIET0YHO3EMENbHBIC METAILIbI, TaJIOTE€HBI, HHEPTHBIC Ta3bl). DIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIE OKCUIBI U THAPOKCHIBI.

Ilepuonnueckuii 3akoH. llepmogmyeckas cucrema XuUMHYECKHX »diemeHtoB [[. .
MenneneeBa. Koporkonepuonnas u JUMHHONEpHOAHas ¢Gopmbl lleprnoandeckoil cUCTEMBI
xumuueckux d3iemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HUECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Ctpoenne atomoB. CocTaB aTOMHBIX sifiep. M3oTonbl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX
o0onouyek aromoB mepBeIX 20 XuMudeckux 3meMeHTOB llepuoamueckoii cucremsr [l H.
MenaeneeBa. XapakTepUCTUKAa XMMUYECKOTO 3JIEMEHTA MO €ro MoJiokeHuto B Ilepuoanueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUs paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoauyeckoil CUCTEMbI XUMUUYECKUX 3JIEMEHTOB
JUIS1 pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBS3b. KoBasieHTHas (monsipHas u HENoJIsIpHAsT) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAs! CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. I[Ipouecchbl
OKHCJICHUS U BOCCTAaHOBJIEHUSA. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3Y4EeHHE OO0pa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE THUAPOKCHUAA
[MHKA C pacTBOpaMu KUCIOT M IIEJI0oYel, MPOBEACHUE OIbBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHue, peakliuy pa3iokKeHHsl, COeTUHEHUS).

Meostcnpeomemmnuwie ceasu



Peanuzamus MeXNpeAMETHBIX CBA3€H MpU U3yUYEHUU XMMHHU B § Kjacce OCYIIEeCTBISETCS
4yepes3 UCTIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MMOHSATHH, TaK U MOHSATHH, SBISIONIIXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO61re ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBINH (aKT, TUIIOTe3a, TEOPHSs, 3aKOH, aHAIIN3,
CUHTE3, KIaccU(pUKauus, MNEePUOJUYHOCTb, HAOIIOACHHE, OSKCIEPUMEHT, MOJCIUPOBAHUE,
U3MEpPEHHE, MOJIEIIb, SIBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHUJ, H30TOIMbI,
PaAMOAaKTUBHOCTh, MOJIEKYNA, 3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HbBIE
HCKOIIaeMble, TOIUTMBO, BOJHbIE PECYPCHI.

9 KJIACC

BemrecTBo M XMMH4YeCKasi peaKkIus

Ilepuonnueckuii 3akoH. Ilepmogmyeckas cucrema XuUMHYeCKHX »diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB XMUMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kajus, KaJIbLHUS W HUX COCAUHEHUH B COOTBETCTBUHU C
MOJIOKEHUEM AJIeMEHTOB B lepronyueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BeIIeCTBA: BHUIbl XUMHUYECKON CBsI3U. TUMNBI KPUCTANIMYECKUX PEHIETOK,
3aBHCHMOCTh CBOWCTB BEUIECTBA OT TUIA KPUCTAITMYECKON PEMIETKU U BUIa XMMHUECKOH CBSI3U.

Knaccudukanuss u1 HOMEHKJIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanusa XuMUUYeCKHX peaklui Mo pa3InYHbIM MpHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIINH BEIIECCTB, IO TEIUIOBOMY 3D (PEKTy, 10 M3MEHEHUIO CTEIIEHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpPaTMMOCTH, [0 YYacTHIO KaTamu3aropa). OJK30- H
SHAOTEPMHUUYECKUE PEAKIINH, TEPMOXUMHYECKHE YPaBHEHUS.

[TonsiTie 0 CKOpPOCTH XMMHUYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
katanuse. [IoHsTue o xumMuueckoMm paBHOBecHH. DAKTOPBI, BIUSIOMINE HA CKOPOCTh XUMUYECKOU

PEAKIIMU U IMOJIOKCHHUE XUMHUUYCCKOI'O PABHOBECHS.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, 3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoOCTaBlieHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia HIEKTPOHHOIO OallaHca.

Teopust PAEKTPOTUTUYECKON AUCCONMUALIMKU. DJIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
aHUOHBI. MexXaHU3M JIMCCOLIMALIUU BEIIECTB C PAa3IMYHBIMU BUIAMU XUMHUYECKOM cBA3U. CTeneHb
mucconuaiuu. CUIbHBIE U cTa0ble SJICKTPOIHTHI.

Peakumu noHHOro oOMeHa. YCIOBUS NMPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHBIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBA KHCJIOT, OCHOBAaHUM M COJEH B CBETE
NpEJCTaBICHU 00 3JIEKTPOIUTUYECKON auccoruanui. KadecTBeHHbIE peakIuu Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJENSIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHS),
HCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS PpPa3IMYHBIX
(aKTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCAa TUCCOIHALNN
KHCJIOT, I1IeJ04ei U cojell (BO3MOKHO UCIIOIb30BaHUE BUIEO MAaTEpUAIIOB), IPOBEICHUE OIBITOB,
WUTFOCTPUPYIONIUX TIPU3HAKK MPOTEKAHMS peaKkuii MOHHOro oOMeHa (0Opa3oBaHHME OcajKa,
BBIJICTICHHE Ta3a, 00Opa30BaHHE BOJIbI), OMBITOB, WJUTIOCTPUPYIOMIMX MPUMEPHI OKUCITUTEIHHO-
BOCCTAHOBUTEJIBHBIX peaKIuil (TOpeHue, peakluu pasliokKEHUs, COSAMHEHUS), paclio3HaBaHUE
HEOPraHMYECKHUX BELIECTB C TIOMOIIbI0 KAaueCTBEHHBIX pEaklUMil Ha HWOHBI, pEIIeHHe
9KCIIEPUMEHTANBHBIX 3a71au.

Hemetanibl 1 MX coeIUHEHUS

OO0masi xapakTepucTUKa raloreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC
crenienn okucieHus. CTpoeHne U (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWUMHYECKHE CBOWMCTBA Ha MpHUMeEpe XJopa (B3aUMOACHCTBHE C MeTaJJlaMH, HEMETaJllIaMH,
niesnioyamu).  XjopoBoaopoa. ConsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, MOJYy4YEHHUE,
npuMeHeHue. [leficTBre X10pa U XJIOpOBOJOPO/1a Ha OpraHn3M 4elloBeKa. BaxxHenmue XJIopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucThka djeMeHTOB VIA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTeneHn OKucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOHCTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCuIOB. CepHasi KHCIOTa, (PU3NYECKHUE M XUMHUYECKHE CBOWCTBA

(oO1mme Kak MmpeacTaBUTeNsl Kiiacca KUCIOT | crielupuyeckue). XuMUIeCKUE peaKilnu, JIekKaInue



B OCHOBE IPOMBILIUIEHHOTO CIIOCO0a MOTy4yeHus: CepHON KUCIOTHI. [IpMeHeHne cepHOl KUCIIOTHI.
Conu cepHOI KHUCIIOTBHI, KauyeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxxnenuwe cepel u eé
COCIMHEHUHN B IpUpoAc. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CpPeabl COCAUHEHUSIMH CEPbI
(KUCTIOTHBIC JOXK/IH, 3arPSI3HEHNUE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €ro MPEA0TBPAIICHHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, pacHpoCcTpaHeHHE B MpuUpoae, (U3NYECKUe Hu
XUMHUYecKHe cBoicTBa. KpyroBopotT a3ora B npupoje. AMMHUAK, ero (pu3ndeckue U XUMHUYECKUEe
CBOICTBa, nonydyeHue u npuMeHeHue. Conu aMMOHMS, UX (pU3HUECKHE U XUMUYECKIE CBOMCTRA,
npuMeHeHrne. KadecTBeHHas peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENss Kiacca KHCIOT |
cnenuduyeckue). Mcnomp3oBaHWe HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATBHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
JOKIIA, 3arps3HEHHE BO3AyXa, MOUBBI M BOAOEMOB). Docdop, ammoTpomHbie MOAU(PUKAIII
doctopa, puznyeckne u xummuueckue cpoiicta. Oxcua ¢ocdopa (V) u gochopHas kKucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, mosyueHue. Vcmosnp3zoBanue ¢ochaToB B KauecTBe
MUHEpaIbHBIX YI0OpCHUH.

OO6mas xapakrtepucThka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHs. YTIepo], aFIOTPONHbIE MOAN(UKAIIUK, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XUMUUecKnue cBoiicta. Ancop6ius. Kpyropopor yrieposa B mpupo/e.
Oxkcupael yraeposaa, ux (puU3nyecKue U XMMUYECKHEe CBOWCTBA, JEWCTBHUE HA KMBbIE OPTaHU3MBL,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TTPOOIeMBbl, CBsI3aHHBIE ¢ okcuaoM yriepoaa (IV),
TUIIOTe3a III00aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
COJNM, WX (PU3MUECKHME M XUMHUECKHE CBOMCTBA, IMOJNydyeHHE W TNpuMeHeHHe. KadecTBeHHas
peakuus Ha kapOoHaT-MoHbI. Vcnonp3oBaHne KapOOHATOB B ObITY, MEAUIIMHE, TPOMBIIIIIEHHOCTH
U CEIbCKOM XO35HCTBE.

[lepBoHauanbHBIe TOHATUS 00 OPraHMYECKHUX BELIECTBAX KAaK O COCAMHEHHSX YIJepoja
(MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TIUIEPUH, YKCYCHAs KUCIIOTa). [[pupogHbIe ICTOYHUKU
YTJI€BOOPOAOB (YroJib, IPUPOAHBINA Ta3, He(Th), MPOAYKTH UX MEepepadOTKH (OEH3HH), UX POJIb
B OBITY U IPOMBINUICHHOCTH. [ToHsTHE O OHONOrMYecKH Ba)KHBIX BEIIECTBAX: JKHUpax, Oenkax,
yraeBoJax — M HMX POJM B JKU3HU 4YelloBeKa. MaTepuaabHOE €IUHCTBO OPraHWYeCKUX H
HEOPraHUYECKUX COCTMHEHUN.

Kpemunii, ero ¢usmyeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunenuss kpemHusi B mpupome. OOmme mnpencrtaBieHuss o6 okcuae kpemaus (IV) u

KpeMHHEBOM kucaoTe. CUIIMKATHI, UX UCIOIb30BaHKE B OBITY, B TPOMBIIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30I1aCHOT0 MCII0JIb30BaHMSI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenn:

U3y4eHHe o0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOIMCTB COJISIHOM KHUCIIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3NYEeCKue U XMMUYECKHE CBOMCTBA TaJIOTEHOB M UX COCJMHEHUH (BO3MOXKHO
UCIIONIb30BaHNE BUACOMATEPUAIOB), O3HAKOMIIEHHWE C OO0pa3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeAMHEHUAMU (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAONIOJCHWE TMpolrecca OOyriauWBaHMs  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yY€HHE XUMHUUYECKUX CBOMCTB pa30aBlIeHHON CEpHOM
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOUM peakiuu Ha cyib(paT-HOH W HaONIOJIeHUE TMpH3HaKa e
MPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHECHUN
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPHATIOB), 0Opas3amMu a30THBIX B (GOCPOPHBIX yI0OpEHNUIH,
nojy4deHue, coOupaHue, pacro3HaBaHWE M U3yUeHHE CBOWCTB aMMHAaKa, IPOBEICHUE
KaueCTBEHHBIX PEaKIUii Ha HOH aMMOHHUS U (ocdaT-uoH U U3YICHHE TPU3HAKOB UX MIPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIOTHI C MeAbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEpPHUANIOB), H3Y4YEHHE MoOJeNed KpUCTAIMYECKUX peIEToK anmMasa, rpadura,
¢ynnepeHa, 03HAKOMIJIEHHE € MPOLECCOM aJACOPOIIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM
YIIJIEM U YCTPOHWCTBOM ITPOTUBOTa3a, MOIy4YeHue, cOOUpaHue, paclo3HaBaHue U U3yUeHHE CBOMCTB
VIJIEKUCIIOrO Tra3a, MpPOBEICHHE KAaueCTBEHHBIX peakiui Ha KapOOHAT M CHUJIMKAT-HOHBI U
U3y4YeHHE TMPHU3HAKOB UX TMPOTEKAHMs, O3HAKOMJICHHE C TPOAYKLUHMEH CHIMKATHOU
MPOMBILIUIEHHOCTH, PELICHUE YKCIIEPUMEHTAIbHBIX 3314 110 TeMe «BaxHeline HeMeTalIbl U UX
COEIUHEHUS.

Metannbl M X cOeITMHEHH S

OO61mas xapakTepruCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUH MX MOJIOKEHUS
B Ilepuonnueckoil cucreme XUMHUYECKUX dieMeHTOB JI. 1. MenneneeBa U CTpOCHHUS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTALTMYECKAs pEHIETKA.
DNIEKTPOXUMUYECKUN pAll HAnpsOKeHW MeTaioB. Du3nyueckne M XUMHUYECKHE CBOMCTBa
MeTaisioB. O6mue crnocoOsl nmonydyeHus MetawioB. [loHaTHe 0 KOppPO3UH METalIOB, OCHOBHbBIE
CHocoObl 3alMTHl UX OT Koppo3uu. CmjaBbl (CTanb, YyryH, AIOPATIOMHHHUN, OpoH3a) U HUX
MPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTasuibl: onoxkeHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB [l.

N. MengeneeBa, CTpO€HHE UX aTOMOB, HaxXOXJeHHE B npupoje. OU3NyYecKue U XUMHUYECKHUE



cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUM.

[IlenoyHO3eMENBHBIE METAIIJIBI MATHUM U KaJIBLUI: 1T0J0KeHUE B [lepuoanyeckon cucreme
xumudeckux snnemeHtoB . M. MenaeneeBa, cTpoeHHWE MX aTOMOB, HaXxOXXJACHUE B MPHUPO/IE.
dusnyeckre U XUMHUYECKHE CBOMCTBA MarHus W Kajdblysl. BakHeHIne coeqUHEHUST KaJIbIUS
(oxcun, ruapokcu, conun). XKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepmonnueckoil cucreme Xumuueckux 3nemeHtoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXKAEHUE B Mpupojae. PU3NvecKue 1 XMMUYECKHUE CBOMCTBA
anmoMuHuS. AMQOTEpHbIE CBOWCTBA OKCUIA U THJIPOKCH/Ia ATFOMUHUS.

Kenezo: monoxenune B Ilepmommnueckoir cucreme Xumuueckux osnementoB J[. U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUe U XUMUYECKHE CBOKCTBA
xene3a. Okcunpl, ruapokcuasl u comm kenesa (II) m sxemesa (III), mx cocraB, cBolcTBa M
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, X (PU3MYECKUMH CBOWCTBAMU, U3YUCHUE
Pe3yIabTaTOB KOPPO3UH METAIOB (BO3MOXHO UCIIOJIB30BAHKUE BHICOMATEPUAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUSl OKCHJA KajblUsi W HAaTpusi C BOJOM (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), KCCIIEIOBAHUE CBONCTB KECTKOM BOJBI, IMpOIECcCa TOPEHHs Kele3a B
KuciIoposne  (BO3MOXKHO — HCIIOJNB30BAHWE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaYeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, AIIOMUHMS, LIMHKa, kene3a (II) u sxenesa
(ITI), menu (1), HaOmrOeHHME W OMHMCAHUE MPOIIECCOB OKPAIMBAHMS TIJITAMEHW MOHAMU HATPUS,
Kamusl U KaIblus (BO3MOXHO HCIIONH30BAHKUE BUACOMATEPUATIOB), UCCIEIOBAHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/JIA aIFOMUHUS U THAPOKCUJIA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMme «BakHelme MeTalibl ¥ UX COCTMHEHUSI.

XuMHs 4 OKpYsKaOLIasi cpeaa

BemectBa u maTepuansl B OBCEIHEBHOM JKM3HM YEJIOBEKA. be3omacHOe UCIOIb30BaHUE
BEIIECTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomp MpuU XUMHUYECKUX OXKOrax H
OTPABJICHUSIX.

XUMHYECcKOe 3arps3HEHNE OKpYXKarollel cpesl (MpeesbHas 0nycTUMasi KOHIIEHTpaIs
Beriects, ganee — [1/IK). Pons Xxumuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPHAJIBI).

Meostcnpeomemnuwie ceasu



Peanu3zanust MeXIpEIMETHBIX CBSI3€H MPH W3YYEHUH XUMHH B 9 KJIacCe OCYILECTBIISCTCS
Yyepe3 MCI0JIb30BaHNe KaK OOIMX €CTECTBEHHO-HAYYHBIX OHATHUH, TaK ¥ MOHATHUH, SBISIOMINXCS
CHCTEMHBIMH JIJIsl OT/IEIBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO01mye ecTecTBEHHO-HAYYHbIC IOHATHUS: HAYYHBIN (aKT, THUIIOTE3a, 3aKOH, TEOPHS, aHAIIN3,
CHHTE3, Kiaccu(uKamusi, TEePUOJUYHOCTh, HAONIOJIEHHE, SKCIEPUMEHT, MOJCINPOBAHHE,
U3MEpEHUE, MOJICIb, IBJICHUE, TAPHUKOBBINA AP PEKT, TEXHOIOTHS, MATEPHAIIBL.

Odwusmuka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPaZIMOaKTHBHOCTh, MOJICKYJIa, JJICKTPHUECKUH  3apsiji, TMPOBOJHUKH, MOIYIPOBOIHUKH,
TVDJTICKTPUKH, (HOTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, Tas,
pacTBop, pacTBOPUMOCTh, KPUCTAJUINYECKAs PEIIETKA, CIUIABbL, (PU3HUECKUE BEINIMHBI, €THHHUIIBI
U3MEpPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, MJIaHETHI, 3BE3/1bl, COMHILE.

buonorus: ¢orocunTes, nprxanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YIO0OpEHUS,
MHUKPORJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE MOPOJBI, IOJIE3HBIC

HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3VJIBTATBI OCBOEHUS IMPOI'PAMMBI 110 XUMHUU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJabTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OOHIEro 0oOpa3oBaHUs
JIOCTUTAIOTCS B X0/1€ 00Y4YEeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON 1€ATEIHHOCTH B
COOTBETCTBUHU C TPAAUIIUMOHHBIMU pOCCHﬁCKHMH COIMMOKYJIbTYPHBIMHA n AYXOBHO-
HPAaBCTBCHHLIMU ILCHHOCTAMU, NMPUHATHIMU B OGH.[GCTBC npaBujiaMu U HOpMaMHU MOBCIACHUSA U
CIOCOOCTBYIOT IPOLIECCaM CAMOIO3HAHUS, CAMOPA3BUTHUS U COLUAIU3AIIMH 00Y4aIOIINXCS.

JIn4HOCTHBIE pPE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCA PYKOBOJICTBOBATHCA
CHUCTEMOM MO3UTHUBHBIX OEHHOCTHBIX OpI/IeHTaI_[I/Iﬁ U paCHIMPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBC, B TOM YHCJIC B HaCTH.

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOUIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUECKOMY U HayYHOMY
HaCJICIU, INTOHHMMAaHHA 3HAYCHHA XUMHUYECKON HayKH B JXWU3HU COBPCMCHHOI'O onecma,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OpPMALUEH O MepeqoBhIX JOCTHKCHHUSIX M OTKPBITHUSIX
MHUPOBOI M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpOMHCTBE
MHpa U O0IIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MNPpCACTAaBJIICHHUA O COLNUAJIBHBIX HOPMAX M IpaBUIAX MCKIIMYHOCTHBIX OTHOIIIEHUH B
KOJUJIEKTHBE, KOMMYHHUKaTHUBHOM KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOH,
yueOHO-UCCIIeI0BATENIbCKOM, TBOPUECKONM U JAPYrUX BUJAX JAESITEIbHOCTH, TOTOBHOCTH K
pa3H006pa3H0171 COBMECTHOU ACATCIIbHOCTU MTPH BBIMTOJIHCHUHN y‘I€6HBIX, IIO3HaBaTCJIbHBIX 3aaa4,
BBITIOJTHCHUHU XWUMHWYCCKUX OKCIICPUMCHTOB, CO3JaHUHN y‘ICGHBIX IMPOCKTOB, CTPCMIICHHUA K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOILM B MpoLiecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE MOBECHHE U TTOCTYNKH CBOMX TOBAPHUILEH C MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MOCJIEACTBUIN MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTABIISIIOIIME OCHOBY ISt
NOHUMAaHHMS CYIIHOCTH HAYyYHOUM KapTUHBI MUPA, IPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3sBUTUA NPUPOABI, B3AMMOCBA3AX YCIOBCKA C HpHpO,Z[HOﬁ CpGI[Oﬁ, 0 POJIM XUMHUHU B MO3HAHHUN
3THUX 3aKOHOMEPHOCTEM;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJYYEHHE HOBBIX 3HAHUNW MO XUMHH,

HEOOXOMuMBIC Il OOBSCHEHUS HAONIOaeMbIX TMPOIECCOB M SBJICHUMA, ITO3HABATEIHHOM,



MH(OPMALIMOHHON U YUTATEIbCKON KYJIbTYpPbI, B TOM YHCJI€ HAaBBIKOB CAMOCTOSITEIbHON PabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JHUTEPaTypod, JOCTYIHBIMH TEXHHYECKUMHU CPEICTBAMU
UH(POPMALIMOHHBIX TEXHOJIOTHA;

uHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JIOO03HATEIBbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pazoBaHuI0, TPOEKTHOM M MCCIEA0BATENbCKOM NEATENbHOCTH, K OCO3HAHHOMY BBIOODPY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUS B JAJIbHEHIIEM;

4) popmMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHUE [IEHHOCTH U3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 370pOBbI 00pa3 >KU3HU, OCO3HAHUE TMIOCIEACTBUN M HENPHUITHE BPEAHBIX MPUBBIYEK
(ynorpeOsieHUsI aJKOrojsi, HAPKOTHKOB, KypeHHs), HEOOXOTUMOCTH COONIOJEHHS IpaBHI
0€30MaCHOCTH ITpU O0PAILICHUH C XUMHUUECKUMH BEUIECTBAMU B OBITY U PEabHOM KU3HU;

5) TpyaoBOro BoCnUTAHMS:

MHTEpPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaXeHHe K
TPYAY U pe3yibTaTaM TPYA0BOU AESITEILHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHNUS PEAMETHBIX
3HaHUH 10 XUMHH, OCO3HAHHBIH BBIOOP WHIMBUAYAJIHHOH TPAEKTOPUU MPOAOIDKCHHS
o0pa3oBaHusl C¢ Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX
WHTEPECOB W TMOTPEOHOCTEH, YCHENmHOW MPOo(PecCHOHATbHONW NEATeIbHOCTH W Pa3BUTHUSA
HEOOXO/IMMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B MIPO(ECCUOHATILHON Cpeie;

6) 3K0JI0TMYECKOT0 BOCTTUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CyILECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOro M 0Oe30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (PHU3MUECKOMY M IICHXHYECKOMY 30POBBIO,
OCO3HaHHUE IIEHHOCTH COOIOCHUS TIPaBUI 0€30MACHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYyaILUAX, YTPOXKAOIINX 3J0POBbIO U )KU3HU JIOAEH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, TIOJydaeMble MPU U3y4YEHUU XUMUH, I peLIeHHs 3a/1ad,
CBA3AHHBIX C OKpPYXAlOLlEed INPUPOJHON CPEAOW, Ul IOBBIMICHUS YPOBHS DKOJOTMYECKOU
KYJBTYpBl, OCO3HaHMS TNI00ATBHOTO XapaKTepa SKOJIOTMYECKHX MPoOJIeM M MyTed MX peleHHs
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJCTBOBAaTbCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOW MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampenMeTHBIX pe3yJibTaTOB BBIACISAIOT 3HAYMMbIE Ui (OPMHPOBAHUS
MUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, T€OpHs, MPUHIUIM, TUnore3a, (akr, CUCTeMa,
MPOLIECC, KCIIEPUMEHT U APYToe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX

npeaMEeTax " IMmo3BOJIAKOT HA OCHOBC 3HAHUM U3 ITUX npeamMeToB (bOpMI/IpOBaTB MMpEaACTaBJICHHUEC O



LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHUBEpcajbHbIe yueOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTHUBHBIC), KOTOpbIe OOecreynBaroT (OPMHPOBAHHE TOTOBHOCTU K
CaMOCTOATCIIBHOMY IIJIAHUPOBAHUTIO U OCYIICCTBJICHUIO yq66HOﬁ ACATCIIBHOCTH.

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE Y4eOHbIe JeliCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMCHHUA HCIOJIb30BATh HpI/IéMBI JIOTUYCCKOro MBIINUIJICHUSA TIIPU OCBOCHUUA 3HAHUU:
PacKpbIBATh CMBICII XUMHUECKUX MTOHATHH (BBIIEIATH UX XapaKTE€pPHbIE IPU3HAKH, YCTaHABINBATh
B3aMMOCBSA3b C APYTMMHU TOHSATHUSIMHU), HMCIOJNb30BATh MOHATUS ISl OOBSICHEHHS] OTIENIbHBIX
($akTOB U SBJICHUI, BBIOUPATh OCHOBAHUS U KPUTEPHUH IJIs KIacCU(PUKAIIMN XUMHUUYECKHUX BEILIECTB
U XUMHWUYCCKUX peaKuHﬁ, YCTaHaBJIMBATh MMPUIUHHO-CIICACTBCHHBIC CBA3U MCIKIY O6’beKTaMI/I
HU3YUCHUSA, CTPOUTH JIOTUUCCKHUC PACCYKICHUA (I/IH,Z[yKTI/IBHBIC, ACAYKTUBHBIC, I10 aHaJ'IOI‘I/II/I),
JIeJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOJb3yeMble B XUMHH, MpPeoOpa3oBHIBATH HIMPOKO
MNPUMCHACMBIC B XUMHUHU MOJCJIBHBIC MPCACTABICHUA — XUMHUYECKUHU 3HAK (CI/IMBOJI BHGMCHTa),
xumuueckass ¢GopMyla UM ypaBHEHHE XUMHYECKOW peakUuh — TpU pelIeHUuU YydeOHO-
MO3HABATENIbHBIX 3334, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTCPU30BaTh CYHICCTBCHHLIC NPU3HAKU H3YYACMbIX OG’bGKTOB — XUMHUYCCKUX BCHICCTB U
XUMHNYCCKUX peaKHI/Iﬁ, BBIABJIISAATH O6H_II/IG 3aKOHOMCPHOCTHU, NPUYNHHO-CJICACTBCHHLIC CBIA3U U
IPOTUBOPEUMS B U3y4aeMbIX IIpOIEccaX U SBJICHUSIX.

Ba3oBrble ucciaenoBareJLCKHuE AeHCTBUA:

YMCHHUC HCIOJIb30BATb IOCTABJICHHBLIC BOIIPOCHI B KAaUCCTBC HHCTPYMCHTA IMO3HAHHA, a
TaK’X€ B Kady€CTB€ OCHOBBI JIdA (bOpMI/IpOBaHI/I}I THIIOTE3blI IO MPOBCPKE MNPAaBUIBHOCTH
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJJOM MPOIlecca, CAMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pesynbrar, GopMmynupoBaTh 00OOIIEHUS W BBIBOJABI MO pPE3ylIbTaTaM IMPOBEIEHHOTO OIIBITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeNIaHHOM paboTe.

Pabora ¢ undopmaunmeii:

yMeHUue BBIOUpPATh, aHATU3UPOBATh U MHTEPIIPETUPOBATH HHPOPMALIUIO PA3INIHBIX BUOB
¥ GOpM MPEACTABICHUS, TOTYIAEMYIO U3 PAa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHUYECKOT'0 COJIepKaHus, CIIpaBOYHbIe MocoOus, pecypcsl IHTepHeTa), KpUTHUECKH OLIEHUBATh

POTUBOPEUYUBYIO U HEJOCTOBEPHYIO HH(POPMAIIHUIO;



YMEHHE MPUMEHSATh Pa3IU4YHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMAIK 1
COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIMMBIX JIJIsl BBIMOJTHEHUS YU€OHBIX M MIO3HABATEIBHBIX 33724
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacCTH HCMOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJlaJIeHUE KYJIbTYypOil aKTUBHOT'O HCIOJIb30BAHUS PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHHO BBIOMPATH ONTUMAIbHYIO (OpMYy MpeAcTaBlIeHUs
uH(pOpMAIlMM W WJUTIOCTPUPOBATH peEIIaeMbIe 33/1a4yll HECJIOXKHBIMU CXEMaMH, JUarpaMMaMu,
npyrumu popmamu rpaduku U ©X KOMOUHALUAMU;

YMEHHME HCMOJb30BaTh M aHAJIM3UPOBATh B MpolEcce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSTENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEJIbCKOT0 X03sIiiCTBa U TpaHCHopTa
Ha COCTOSIHUE OKPYKAIOILIEH IPUPOJTHON CPELBI.

KoMMyHuKaTHBHBIE YHHBePcAIbHbIE YUeOHbIE JeliCTBHUS:

YMEHHUs 3aJaBaTh BOMPOCHl (B XoJe Auaiora W (WJIK) JIUCKYCCHU) TIO CYIIECTBY
oOcyxgaemMoll Tembl, (OPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHSI IPECTABIISATH MOJYUYEHHBIC PE3YJIbTAThI I03HABATEILHON NEATEIILHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JAeNaTh NPE3eHTALUI0 pEe3yJIbTaTOB BBINOJIHEHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OIMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCICAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOTO MMPOEKTA);

yYMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIbHON U
HCCJIEIOBATEIbCKON NIEeATEIbHOCTH MpPU PEUICHUH BO3HMKAIOMIMX NpoOJieM Ha OCHOBE yuéTa
0O0IIMX WHTEPECOB M COIVIACOBAHMS IMO3MIUK (0OCYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JECHCTBHM, ONpeesieHie KPUTEPUEB 10 OLEHKE KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasiTuBHbIe YHHBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CAMOCTOATEIbHO ONPENENSITh LeNU AesITeIbHOCTH, JIaHUPOBATh, OCYIECTBIISATD,
KOHTPOJIMPOBAaTh M TpU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTb, BBIOMPAThH
HanOosee Y3 PeKTUBHBIE CIIOCOOBI peIIeHHs yYeOHBIX U MTO3HABATEIbHBIX 33/1a4, CAMOCTOSTEIILHO
COCTaBJIATh WK KOPPEKTUPOBATH MPEITIOKEHHBINA AJITOPUTM JI€UCTBUM ITPU BHITIOJIHEHUU 3aJaHUI
C y4éTOM TMOJIy4YEHHUS HOBBIX 3HAHUN 00 M3y4yaeMbBIX OOBEKTaX — BEIIECTBAX M PEaKIHUsX,
OLICHUBATh COOTBETCTBHUE IMOJIyUEHHOTO pe3yJibTaTa 3asBJICHHON LIeNH, YMEHHE HCIIOJIb30BaTh U
aAHATM3UPOBATH KOHTEKCTHI, MMPEJIaraeéMbIe B YCIIOBHH 3a/IaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKAHMUS,

YCTQHOBJICHHOTO JaHHOH (exepanpHOi pabodell mporpamMMoM, BBIICISIOT: OCBOCHHBIC



o0ydJaronuMucs Hay4YHbIe 3HAHUS, YMEHHS M CIOCOOBI JEHCTBMIA, crenuduueckue s

HpGI[MeTHOI\/'I obmactu «XI/IMI/ISI)), BUIblI JCATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, €TO

UHTEpIpEeTaLnH, TPEoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalLlUsX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHHM:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX MOHSITHI: aTOM, MOJEKYyJa, XUMUYECKUI
QJIIEMEHT, NPOCTOE BEIIECTBO, CIOXHOE BELIECTBO, CMECh (OAHOpPOAHAs U
HEOJHOPOJIHAsI), BAJIIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAash M MOJIEKYJIIpHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0JIs1 XUMUYECKOTO 3JIeMEHTa
B COCAUHEHHM, MOJSIPHBII 00BEM, OKCHA, KHUCJIOTa, OCHOBaHHE, COJIb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETICHh OKUCIICHUS, XUMUYECKas peaKius, KIacCU(PUKAIIHS
peaKIuii: peakiuy COeANHEHUS, PEAKIINK PA3JI0KEHUsI, PEAaKLIUU 3aMEIEHUs, PEaKIIUU
00MeHa, K30- U YHJIOTEPMHUYECCKHE PEAKIINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JMIEKTPOHHBIA CIIOM aToMa, aToMHas opOuTagb, paAuyC aToMa, XUMHUYECKas CBS3b,
NoJIIpHasl M HEMOJIApHAas KOBAJIEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, AaHUOH,
pacTBOp, MaccoBas 0 BelecTBa (IPOIEHTHAs! KOHIIGHTPAIIHsI) B PaCTBOPE;
WLUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKHUX TOHATHH M MPUMEHSTH 3TU
TIOHSITHSI TIPH OMTMCAHUH BEIIECTB U MX MPEBPAICHHIA;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJCHHS (QOpMYyT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

ONpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMCHTOB B OWHApHBIX COCJAMHCHUSAX, MPUHAIIC)KHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH 1o d¢opmyiaaM, BHA XUMHYECKOH CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona [[. M. MenneneeBa: 1EMOHCTPUPOBATH
MOHUMAaHUE TEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nonoxeHuss B Ilepumonnueckoid cucTeme, 3aKOHOB COXPAHEHHUsI MacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YYEHUs1, 3aK0OHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3/inyaTh MOHATUS «rjaBHas moArpymnmna (A-rpynma)» u
«mmobounas moarpynmna (b-rpymma)», Mameie W OOJBIIME TEPUOABI, COOTHOCHUTH
o0o3Ha4YeHMsI, KOTOpbIe UMEIOTCs B Tabnuie «l[leprmogudeckas cucteMa XUMHUYECKUX

anemeHToB [[. 1. MeHneneeBa» ¢ 4UCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHX DJJIEMEHTOB (COCcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneleHne uX 1o 3JMEKTPOHHBIM CIIOSIM);

KIIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIEeCTBA, XMMHUCCKUE
peakuuu (IO YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
ahdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONHWCAaHWE TpPUMEpPaMH  MOJIEKYJSPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuii;

MIPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT MX KAa4eCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B pa3IUYHbBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO I MOJISIPHYEO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (JOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUETHI O YPABHEHUIO XUMHUECKON peaKIlnu;

IPUMEHSTh OCHOBHBIE ONEpPAllMU MBICIUTENIbHON NeATEeIbHOCTH — aHAJU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNE, CUCTEMATU3allMI0, KIACCU(UKAIINIO, BBISBICHHE MPUYHHHO-
-CIICZICTBEHHBIX CBSI3€W — JJIi M3YYEHUsI CBOWMCTB BEUIECTB M XMMHUYECKUX pPEaKIIM,
€CTECTBEHHO-HAy4YHbIE METOIbl TO3HAHUS — HAOI0ICHHE, U3MEPEHNE, MOJICINPOBAHUE,
AKCIIEPUMEHT (peanbHBI U MBICIICHHBIH );

CIeIOBaTh IMpaBWJIaM TIOJMB30BAaHUS XHUMHUYECKOW TIOCYIOH H  J1abopaTOPHBIM
o0opy/oBaHHEM, a TaKXe MpaBWIaM OOpaIIeHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BHIMIOJTHEHHUIO Ta00PAaTOPHBIX XUMUYECKUX OTIBITOB IO MOJYYCHUIO U
coOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOJAOPOJIAa W KHUCIOPOJA), NMPUTOTOBICHUIO
pacTBOPOB € ONpEAEIEHHON MAacCOBOM J10JI€H pacTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH
U TIPOBOJMTH XUMHUYECKUE IKCIEPUMEHTHI 10 PACIIO3HABAHHUIO PACTBOPOB IIEIOYCH U

KHCJIOT C TOMOIIBIO UHANKATOPOB (JIAKMYC, (DeHOIPTATICHH, METUIIOPAHK U JPYTHE).

K konny oOydeHus B 9 Kijacce MpeaMETHBIE pe3ylbTaTbl HA 0Aa30BOM YpPOBHE JOJIKHBI

OTpaXkaTb CHOPMUPOBAHHOCTH Y OO YHAFOIITUXCSI YMECHUM

PacKpbIBaTh CMBICT OCHOBHBIX XMMHYECKUX TMOHSTHIA: XMMHUYECKUN SJIEMEHT, aToM,
MOJICKYJIa, NOH, KATHOH, aHUOH, ITPOCTOE BEIIECTBO, CJIOKHOE BEIIESCTBO, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, CTENEHb OKWCICHUS, XUMHUYECKas PEaKIus, XUMHUYECKas
CBSI3b, TETNIOBOW I(PPEKT peakluu, MOJb, MOJSPHBI 00BEM, PacTBOP, AIIEKTPOIIUTHI,
HEDJICKTPOJIUTHI, JJICKTPOJUTHYCCKAs JTUCCOIMAIUSA, pEaklIUd HOHHOTO OOMEHa,
KaTajgu3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMbBIE W HEOOpAaTUMBIC pEaKIIHH,

OKHUCIUTCIIBHO-BOCCTAHOBUTCIILHBIC pcaKknuu, OKHUCJIHUTCIIb, BOCCTaHOBUTCIIb,



OKHUCJICHHE M BOCCTAaHOBJICHHE, aJJIOTponus, amMpOTepHOCTb, XHWMHYECKas CBS3b
(KOBaJIeHTHasi, HWOHHAs, METAJUINYECKas), KpUCTAJUIMYecKas pemérka, Koppo3us
METAJIJIOB, CIUIABbl, CKOPOCTb XMUMHYECKON peakluu, MPeNeabHO I0IyCcTUMAas
koH1eHTpauus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHATUS [TPU ONHMCAHUY BEIIECTB U UX NPEBPALICHUN;

UCIOJIb30BAaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlIeHUS (OpMyn BEIIECTB U
YpaBHEHUN XMMHUUYECKUX PEAKIUN;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHMS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAIJIECKHOCTh BEIIECTB K ONPENEIEHHOMY
KJIacCy COeIMHEHHMH 1o (opmyniam, BHJI XMMHUYECKON CBS3U (KOBAJCHTHAs, MOHHAs,
METAJIJIMYECKasl) B HEOPraHWYECKUX COEAMHEHMSX, 3apsi] HOHA II0 XHUMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COCIUHEHUH, TUI
KPUCTAJUIMYECKON pEIIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepuonnyeckoii
CUCTEMBl XMMHMUYECKHMX DJIEMEHTOB: pa3jIMyaTh IOHATUS «rjaBHas noxarpynna (A-
rpynna)» u «mnobouyHas mnoxarpymnma (b-rpynma)», manble W OonblINMe TMEPHOMBI,
COOTHOCUTBH 0003HAUEHUS, KOTOPhIE UMEIOTCS B IEPUOINYECKOM TabIuIle, C YHUCTOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsij spa,
o0111ee YMCII0 3JEKTPOHOB U PaCHpeeICHHE UX IO 3JIEKTPOHHBIM CIOSIM), OOBSICHATH
o0mue 3aKOHOMEPHOCTH B W3MEHEHMH CBOWCTB JJIEMEHTOB M HX COCIMHEHHH B
Ipejesax MajiblX IEPUOIOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUUYECKUE AJIEMEHThI, HEOPTaHUYECKHE BEIEeCTBA, XMMHUECKHE
peakuuu (MO YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKUWU BEIIECTB, MO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIMEe M cHenu(HUUeCKHe XUMHYECKHE CBOMCTBa
IPOCTBIX U CJIOKHBIX BEIIECTB, IOATBEPAKAAs ONMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
VMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOLUMAIIMU KUCIIOT, IEI0UYe U COJIeH,
MIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS peaKUuii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOATBEPKJAIOIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BELIECTBAMHU

Pa3IMYHBIX KJIACCOB;



® pacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

¢ [IPOTHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTU OT UX CTPOCHUA, BO3ZMOKHOCTU
MPOTEKaHUs XMMHUECKUX MPEBPAICHUN B PA3INYHBIX YCIOBUAX;

¢ BbIUYUCIATH OTHOCUTCIIbHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MACChI BEIICCTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBope, MPOBOIUTH PACUETHI O YPABHEHUIO XUMHUECKON peaKIlnu;

e coOmonaTh TMpaBWia TIOJb30BAHUS XUMHUECKOM TMOCYyIO U  J1abopaToOpHBIM
o0opysoBaHrEeM, a TakKe MpaBuia oOpalleHuss C BEMIECTBAMHU B COOTBETCTBUU C
MHCTPYKUHUSMU 1O BHIMOJTHEHUIO Ja00PAaTOPHBIX XUMUYECKUX OMBITOB I10 MOJIYYEHUIO U
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AMMHAKA M YTJICKHUCIIOTO Ta3a);

¢ [MPOBOAUTH PCAKIUHU, MOATBCPIKIAIONINC Ka4eCTBEHHBIA COCTAaB Pa3JINIHBIX BCIHICCTB!:
pacro3HaBaTh OMBITHBIM MYTEM  XJIOPHA-, OpOMHII-, MOIUI-, KapOoHat-, docdart-,
CHJIMKAT-, Cy.]'H:(baT-, TUAPOKCUA-UOHLI, KATHOHBI aAMMOHHUSA HW HMOHBI H3YUYCHHBIX
MCTAJIJIOB, MPUCYTCTBYKOIIKUC B BOAHBIX PACTBOPAX HCOPTAHUYCCKUX BCIICCTB,

® T[PUMEHSTh OCHOBHBIE OINEPAllMM MBICIUTEIBLHONU JESATENIbHOCTH — aHAlIW3 U CUHTES,
CpaBHCHHC, 06061LI€HI/IG, CUCTCMATU3allUI0, BBIABICHHUC [MPUYUHHO-CIICACTBCHHBIX
CBSI3€M — JUIsl M3YYEHHS! CBOMCTB BELIECTB M XMMHUYECKHX PEaKIMil, €CTECTBEHHO-
Hay4YHbIE METO/IbI IO3HAHUS — HAOIIOICHUE, U3MEPEHNE, MOIETUPOBAHUE, SKCIIEPUMEHT

(peasbHBIN ¥ MBICIICHHBIH ).

Pabouass mporpamma coctaBieHa ¢ y4deToM paboueil mporpammbl BocnuTaHus. KirodeBbIMH
BOCIUTATEIbHBIMU 33JJa4aMU SIBIISIFOTCSI:

l.YcraHoBineHrne JOBEPUTEIbHBIX OTHOIICHUH MEXAYy YUYUTEIEH W €ro y4eHUKaMH,
CHOCOOCTBYIOIIMX IMO3UTUBHOMY BOCIPHUSTHIO YyYallUMHUCS TpeOOBaHMM M TPOCHO yduTensd,
NpPUBJICYCHUIO WX BHHMaHUS K 0OCyxknaemMol Ha ypoke HWH(POpPMAalWW, aKTHBHM3ALUSA UX
MO3HABATEIbHOM JIEATEIBHOCTH.

2.Mcnionp30BaHWEe BOCTHUTATEIBHBIX BO3MOXKHOCTEH CONIEpKaHHUs ydeOHOTO NpenMera uepes
JEMOHCTpAIMIO JETSAM HPUMEPOB OTBETCTBEHHOIO TIPa)XIaHCKOTO IMOBEACHHUS, IPOSBICHUS
YeIIOBEKOTIO0MS 1 TOOPOCEpACUYHOCTH, Yepe3 MOI00P COOTBETCTBYIOIINX YIPAKHEHUH.

3. IIpuMeHeHne Ha ypOKe MHTEPAKTHBHBIX (OPM pabOTHl YHaIMXCS: MHTEIUIEKTYaIbHbBIX HID,
TPYyNIoBOi paboOThl WM pabOTHl B IMapaxX, KOTOPbIC y4yaT IIKOJBHUKOB KOMaHIHOW pabore u

BSaHMOHCﬁCTBHIO C ApYruMHU AC€TbMU; CTUMYIHUPYIOT ITIO3HABATCIIbHYIO MOTHBAIIUIO INKOJBHHUKOB.



4. IlpuBneyeHre BHUMaHUS IKOJbHUKOB K IEHHOCTHOMY aCleKTy U3y4aeMbIX Ha ypOKe SBJICHUIA,
opraHuzansi UX paboOTHl C TMONIy4aeMOW Ha YpOKE COLMAJbHO 3HAYMMOW HHQOpMaIuen —
UHHUIMMPOBAHUE €€ OOCYXKICHHUS, BbICKa3bIBAaHHUS yYalllUMHCS CBOETO MHEHHs 1O €€ IOBO.NY,
BbIpa0OTKa CBOETO K HEM OTHOLICHHUS.

5. TloOyxeHne MIKOIBHUKOB COOMIONATh Ha YPOKE OOLIEIPUHSATHIE HOPMBI TIOBEJCHHUS, IPaBUIa
oOmieHust co crapmuMu (MEAarorHYecKUMU PaOOTHUKAMH) W CBEPCTHHKAMH (YYCHUKAMH),

IMPUHIUITBI yq66HOI>'I AUCHUIUIMHBI U CaMOOpTaHU3allnuu.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U daekTpoHHbIe (LU(pPOBbHIE)
n/n TeM NPOrpaMMbl Bceero Komrponusie Hparkrnieciue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3nes 1. [leppoHavyaabHble XUMHUYECKHE NOHATHS
XuMus — BaxxHasi 00J1acTh
€CTECTBO3HAHUS U bubnuoteka [JOK
L MPAKTUYECKOU ESITETBHOCTH > 2 https://m.edsoo.ru/7f41837¢
YeJIOBEKa
BeliectBa u XuMu4eckue bubnuoteka [JOK
b2 peakuuu S : https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20
Pa3nes 2. BaskHelimme npeacTaBuTe Il HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopon. [Tousrue 5 . bubmmoreka [JOK
00 okcugax https://m.edsoo.ru/7f41837¢c
Bomopon. [Tonsitue o bu6munoreka LIOK
22 KHUCIIOTAaX U COJISIX ’ : https://m.edsoo.ru/7f41837c
)3 Bona. PactBopsr. [Tonsitue 06 5 . . bubmunoreka LIOK

OCHOBAHUAX

https://m.edsoo.ru/7f41837¢




24

OCHOBHBIE KJIACCHI

HEOPTaHNYCCKUX COG,Z[I/IHGHI/Iﬁ

11

bubmunoreka LIOK
https://m.edsoo.ru/7f41837¢

Uroro no pazgeny

30

Pa3nen 3. [lepnoanueckuii 3axkon n llepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MennesneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH

[Iepronnueckuii 3aKOH U

. [lepnonuueckas cucrema ‘ Bbubmuotexa [JOK
. XUMHYECKHX 3J1eMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aTroma
XuMHYecKas CBS3b.
bu6munoreka LIOK
3.2 OKHCIUTENHLHO- 9
https://m.edsoo.ru/7f41837¢
BOCCTaHOBHUTEJIbHBIE PEAKIIHH
but6mmoreka [IOK
Hroro no pazneny 15
https://m.edsoo.ru/7f41837¢
bu6mmoreka LIOK
PesepsHOe Bpemst 3
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undpossbie)
Ne n/m Kontpoabusie IlpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTbI
pecypcebl
Pa3nen 1. BemecTBO 1 XuMu4ecKkne peakiun
- [ToBTOpEeHUE U yroyOneHne 3HAaHUA 5 . bu6nuoreka [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX A bu6nuoreka [JOK
. peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPOMTHYECKAs TUCCOIHAIIHS. o . . bubmmoreka [JOK
. XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazpeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHUHEHUS
)1 OO01mas XxapakTepuCTHKA XUMUIECKUX A . bu6nuoreka [IOK
. aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakKTepuCTHKA XUMUIECKUX
. bu6morexa LIOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6

COEIUHEHHNS

https://m.edsoo.ru/7f41a636




OO01mas XxapakTepuCTHKa XUMUYIECKUX

bubmunoreka LIOK
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7
https://m.edsoo.ru/7f41a636
COEIUHEHHNS
OO6m1ast XapaKTepruCTHKa XUMHIECKUX
bubmunoreka LIOK
2.4 sneMeHToB [VA-rpynmnsl. Yraepon u 9
https://m.edsoo.ru/7f41a636
KPEMHUW U UX COCIUHEHUS
Hroro no pazneny 26
Pa3gen 3. MeTaJsIbl M UX COeTUHEHU S
Bbubmunoreka LIOK
3.1 OO01mme CBOMCTBAa METAJLIOB 4
https://m.edsoo.ru/7f41a636
bubmunorexa LIOK
3.2 Baxueiinme MeTayuibl U UX COCIUHEHUS 15
https://m.edsoo.ru/7f41a636
Hroro no pazneny 19
Pa3znen 4. Xumus 1 OKpysKamomas cpeaa
bub6munoreka LIOK
4.1 BemecTsa u maTepuansl B )KU3HU YEIOBEKA 3
https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
bubmunoreka LIOK
Pe3epBHOE Bpems 3
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68




8 KJIACC

DJIeKTpOHHbIe HU(POBbIE
Ne ni/m Tema ypoka KonaunyectBo
o0pa3oBaTe/IbHbIC peCypChl
4acoB

Pa3nen 1 IlepBonavanbHbie Xumudeckne noHATHS ( 20 yacos)

. [Ipeamer xumuu. Posib XuMuu B )KU3HU . but6mmoreka [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c

5 [TonsiTue 0 MeToax MO3HAHUS B XUMUH. . bubnuoteka [JOK
ArperaTHbl€ COCTOSIHUSI BEILIECTB. https://m.edsoo.ru/ff0d227¢
IIpakTnueckas padora Ne 1 «IIpaBuia

; padoThI B 1a00paTOPHU M NPUEMBI . bubnuorexa LIOK
oOpaieHus ¢ Jad0paTOPHBLIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHHEM))

A Yucrtele BemecTBa u cMecu. CriocoObl . bubmunoreka LIOK
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
IIpakTnueckas padora Ne 2

bu6munoreka LIOK
5 «Pa3nesnenne cmeceii (Ha npumepe 1
https://m.edsoo.ru/ff0d28c8
OYMCTKH MOBAPEHHOM COJIN)»
ATOMBI 1 MOJIEKYJIBI. ATOMHO- bu6nuoreka [IOK

6 MoJiekyJsipHoe yueHue. [Ipocteie u 1 https://m.edsoo.ru/ff0d2a6¢

CJI0KHBIE BEIlECTBa https://m.edsoo.ru/ff0d2d50




https://m.edsoo.ru/ff0d2a6¢

XHUMHYECKHUE JIEMEHTHI. 3HAKU (CUMBOJIBI)

bubmunoreka LIOK

’ XUMHUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
3aKOH IMOCTOSTHCTBA COCTaBa BEIIIECTB. bubmuoreka [IOK

i Xumuueckast popmya. https://m.edsoo.ru/ff0d2a6¢
OTHOCHTENbHAS aTOMHAs Macca. bubmuoreka [IOK

’ OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
MaccoBas 1o XUMUYECKOT0 DJIEMEHTA B bubmunoreka LIOK

10 COECIMHEHUH https://m.edsoo.ru/ff0d350c
BaneHTHOCTh aTOMOB XMMHUYECKUX bubmuoreka [IOK

a JJIEMEHTOB. https://m.edsoo.ru/ff0d2eae
12 Cocranenue (Hpopmys1 0 BAJICHTHOCTH BuGmorexa HOK

https://m.edsoo.ru/ff0d2eae
KonunuecTtBo BeniectBa. Mosb. MossipHast bubnuoteka [JOK

P macca https://m.edsoo.ru/ff0d5230
du3nyecKrue U XUMUYECKUE SIBICHUS. bubnuoreka [JOK

1 XUMHUYeCKas peakus https://m.edsoo.ru/ff0d37fa
[Ipu3HaKy U yCIOBUS MTPOTEKAHUS bu6nuoreka [IOK

15 XAMHYECKHUX peaKui https://m.edsoo.ru/ff0d3al6
6 3aK0H COXpaHEHHUsI MacChl BEIIECTB. bubmmoreka [JOK

XHUMHUUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJINYCCTBA, MaCChl

bubmunoreka LIOK
17 BEILIECTBA 10 YPABHEHUSIM XUMHUYECKHUX 1
https://m.edsoo.ru/ff0d5708
peaxkuuit
Knaccudukanmss XuMUIeCcKuX peakiuii
bubmunorexa LIOK
18 (coenmnHeHwUs1, pa3IoKEHUS, 3aMEIIECHUS, 1
https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIIi-
bubmunoreka LIOK
19 sHuKIoneucT. O000IIEeHNEe 1 1
https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHu!
20 Kontpoabsnas padora Nel mo reme . bubmmoreka [JOK

«BemecTBa 1 XUMHYECKHE PCaKIun»

https://m.edsoo.ru/ff0d4290

Pa3znen 2. BaxHelilume npeacTaBuTe Il Heopranudeckux Bemects ( 30 yacoB)

AHanm3 KOHTPOJIBHON pabOThI

Nel«BemecTBa U XUMHUYECKHE PEAKIII

Bo3ayx — cmech razos. Coctas Bo3ayxa. Bbubnmnorexa [JOK
21 Kucnopoxg — anemeHt u npocroe 1 https://m.edsoo.ru/ff0d448¢
BemectBo. O30H. TomnmuBo (HedTh, yroib https://m.edsoo.ru/ff0d4c4a
¥ MeTaH). 3arpsi3HeHUE BO3ayXa, CIIOCOOBI
€ro NpeJoTBpaIICHUS
®usnyeckue 1 XUMHYECKUE CBOMCTBA
bubmunoreka LIOK
22 KHCJIOPO/ia (peaKIIuu OKUCIICHHUS, 1

ropenue). [lonstue 06 okcumax

https://m.edsoo.ru/ff0d4614




Crioco6bI mostyueHus KUCIopoa B

bubmunoreka LIOK
23 1a00paTOPUU U TPOMBIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
IIpakTnyeckasi padbora Ne 3 mo reme
bubmunorexa LIOK
24 «IlonryueHue u codOUpanne KUCJI0POA,
https://m.edsoo.ru/ff0d4ae2
H3Y4YeHHe ero CBOMCTB)
TennoBoii 3pPexT XUMUIECKON peaKInu,
bubmunoreka LIOK
25 MOHATHE O TEPMOXUMHYECKOM YPaBHEHUH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUUECKUX PEAKIIMIX
y Bomopon — a5eMeHT 1 mpocToe BEIIECTBO. bubmmoreka [JOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
. duznyeckne 1 XUMHYECKHIE CBOMCTBA bubmuoreka [IOK
Bojopoa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
’g Crioco0sI TToTydeHust BOA0OpPO/Ia B bubmuoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnyeckasi padbora Ne 4 mo reme
bu6munoreka LIOK
29 «IlonyueHue u coOMpaHue BOAOPOaA,
https://m.edsoo.ru/ff0d4{42
H3Y4YeHHe ero CBOMCTB)
but6mmoreka [IOK
30 [ToHsiTHE O KUCIIOTAX U CONSIX
https://m.edsoo.ru/ff0d50d2
bubmunoreka LIOK
31 [ToHsITHE O KHCIIOTaX U COJISIX

https://m.edsoo.ru/ff0d50d2




bubnunoreka LIOK

32 Momnsipabiii 006EM ra3oB. 3akoH ABOTaapo
https://m.edsoo.ru/ff0d542¢
Brruncienus 00bEMa, KOJIMYECTBA
but6mmoreka [IOK
33 BEIIECTBA ra3a M0 €ro U3BECTHOMY
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
BoruncieHuss 00EMOB ra3oB 110
but6mmoreka [IOK
34 YpPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILIEHUH Ta30B
Bona kak pacrBopurens. HaceleHnusie u
bu6munoreka LIOK
35 HEHACBIILIEHHBIE pacTBOPbl. PU3NUYECKUE U
https://m.edsoo.ru/ff0d587a
XUMHUYECKHE CBOICTBA BOJIbI
36 CocraB ocHoBanuii. [lonsarue 00 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59¢e2
bu6munoreka LIOK
37 MaccoBas 10715 BELLIECTBA B pacTBOPE
https://m.edsoo.ru/ff0d5b40
IIpakTnueckas padora Ne 5 mo teme
38 «IIpuroroBjeHne pacTBOpPOB ¢ bubmmoreka [JOK
onpeneJéHHON MaccoBoil 10J1eil https://m.edsoo.ru/ff0d5eba
PACTBOPEHHOIO BelIeCTBA)
3 KontpoabHnas padora Ne2 mo reme bubmmoreka [JOK

«Kucaopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342




AHanu3 KOHTPOJIbHON paboThl N2 1o Teme

bubmunoreka LIOK
40 «Kucnopoa. Bogopoa. Boga» Okcupsr:
https://m.edsoo.ru/ff0d664e
COCTaB, Kjaccu(puKalus, HOMEHKIIaTypa
[TonydyeHnne u XuMHYECKHE CBOMCTBA
bubmunorexa LIOK
41 KHCJIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
0 OcHoBaHUs: COCTaB, KJIacCH(pUKAIIHS, bubmuoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
3 [TomydyeHue U XUMHUYECKHE CBOMCTBA bubmmoreka [JOK
OCHOBAaHUU https://m.edsoo.ru/ff0d67ca
14 Kucnotsr: cocraB, kitaccudukanms, bubmuoreka [{OK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [lonydyeHne n XuMHUYECKHE CBOWCTBA Bbubmuotexa [JOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKIIATypa, CIIOCOObI bu6nuoreka [JOK
MOJTYyYEHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
IIpakTnueckas padora Ne 6. Pemmenne
47 JKCIEePUMEHTAJIBHBIX 32/1a4 110 TeMe Bubmuotexa [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUYECKHUX https://m.edsoo.ru/00ad9b7c
coeTUHEeH Ui
48 ['eHeTnveckas CBA3b MEXKIy KJIacCaMH bubmuoreka [IOK

HEOPTaHNYCCKUX COGI[I/IHGHI/Iﬁ

https://m.edsoo.ru/00ad9a50




O0001IeHHE U CUCTEMATU3ALMS 3HAHUHN 110

bubmunoreka LIOK
49 TeMme "OCHOBHBIE KJIACChl HEOPTaHMYECKHUX
https://m.edsoo.ru/00ad9cb2
coenuHeHun"
KonTpoasHnas padora Ne3 no teme
bubmunorexa LIOK
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKHX

coeqnHenui"

https://m.edsoo.ru/00ad9ela

Pasznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumndeckux dJjiementon . U.

MenneneeBa. CTpoeHue aToM0OB. XUMH4YecKasi CBA3b. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHBbIE peakunu ( 15

4yacoB + 3 yaca- pe3epBHOe BpeMsi)

AHanu3 KOHTpoIbHOM paboThl  Ne3 mo

TeMe "OCHOBHBIE KJIaCChl HEOPIaHUUYECKUX

. bubnnoreka LIOK
51 coequHeHuil". IlepBble MONBITKU
https://m.edsoo.ru/00ad9ffa
KJIacCU(PUKAIIMA XUMHUYECKUX DJIEMEHTOB.
[ToHsiTHE O rpyNIax CXOAHBIX AJIEMEHTOB
[lepuonnueckuii 3akoH u llepuoanueckas
cHCTeMa XMMHYECKuX 3aeMeHToB JI. 1.
bubmunoreka LIOK
MenpeneeBa. 3nauenue [lepuoandeckoro
52 https://m.edsoo.ru/00ada52¢c
3aKOHAa JJI Pa3BUTHUS HAYKU U TIPAKTUKH.
https://m.edsoo.ru/00ada96e
. . MenneneeB — y4€HbIH, TeJaror 1
rpakaHuH
; [Tepuoast, rpynnsl, noarpynmnsl. CTpoeHue bu6nuoreka [JOK
5

atoMoB. CocTaB aTOMHBIX szep. M30Tomnbl

https://m.edsoo.ru/00ada52¢c




https://m.edsoo.ru/00ada342

CtpoeHue JIeKTPOHHBIX 0007104YeK aTOMOB

. bubnanoreka LIOK
54 anemeHToB llepuonnueckon cucreMst /1.
https://m.edsoo.ru/00ada6bc
H. Menneneena
CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB
. bubnanoreka LIOK
55 anemeHToB llepuonnueckon cucremst /1.
https://m.edsoo.ru/00ada6bc
H. Meunneneena
XapakTepucTuKa XMMUYECKOTO 3JIEMEHTA
. bubnnoreka LIOK
56 1o ero noJjioxkenuto B [lepuoanueckoit
https://m.edsoo.ru/00ada824
cucteme /1. 1. Menaeneena.
57 DIEKTPOOTPULIATETLHOCTh ATOMOB bu6nuoreka [IOK
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
58 Honnas xuMudeckas CBsI3b
https://m.edsoo.ru/00adac34
but6mmoreka [IOK
KoBanienTHas mosnsipHasi U HEMoJsIpHAas
59 https://m.edsoo.ru/00adaab8
XUMHUYECKAsI CBA3b
but6mmoreka [IOK
60 CreneHs OKUCIEHUS
https://m.edsoo.ru/00adae28
61 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC bu6nuoreka [JOK

peakiuu

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




bubnunoreka LIOK

62 OKucnuTeny 1 BOCCTAaHOBUTEIN 1
https://m.edso0.ru/00adb076
O06o001IeHre U cUCTeMaTU3alus 3HAHUN 110
but6mmoreka [IOK
63 no teme «CtpoeHue aroma. XuMHU4ecKas 1
https://m.edso00.ru/00adb076
CBSI3b»
64 KonTtpoabHnas pabora Ned mo teme bu6nuorexa [IOK
1
«CTtpoenue atoma. XMMUYECKASA CBA3b» https://m.edsoo.ru/00adb486
6 AHanm3 KOHTPOJIbHOH paboThl Ne4 1o Teme . bubnuorexa [IOK
«Ctpoenue aroma. XMMHUYECKas CBA3b https://m.edsoo.ru/00adb33c
” PezepBublit ypok. O60011eHuE 1 . bubnuorexa [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
- PeseprubIit ypok. O6001IeHNEe 1 . bu6nuoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
6 PeseprubIil ypok. O6001IeHNE U . bubmmoreka [JOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 6

[NPOTPAMME




9 KVIACC

Ne ni/n

Tema ypoka

KoanuecTBO

JJIeKTPOHHBbIE U(pPOBbIE 00pa3oBaTelbHbIE

pecypcebl

Pasnen 1. BemecTBo U xumuieckne peakuuu ( 17 yacos)

[Tepuonnueckuii 3akoH. [lepuonnueckas
cucTeMa XMMUYECKuX annemeHToB /I, 1.

Menneneesa

bubmuoreka [{OK https://m.edsoo.ru/00adb59e

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XMMHYECKHX IJIEMEHTOB MEPBBIX TPEX

TIEPHOJIOB

bubmuoreka I{OK https://m.edsoo.ru/00adb6b6

Knaccu¢ukanus 1 HOMEHKIATypa

HCOPTraHNYCCKUX BCUICCTB

bubmuoreka I{OK https://m.edsoo.ru/00adb7e2

Bupl XUMHYECKOI CBSA3U U THUIIBI

KPUCTAJUIMYECKUX PEHIETOK

bubmuoreka I{OK https://m.edsoo.ru/00adbac6

KonTtpouabsnas pabora Nel mo reme
«IloBTOpeHue n yriydaenue 3HAHUI

OCHOBHBIX pa3JejioB Kypca 8 kiacca»

AHanu3 KOHTpoJIbHOU paboThl Nel o Teme

«IToBTOpeHue u yrirybneHue 3HaHui

bubmuoreka I{OK https://m.edsoo.ru/00adbeb0




OCHOBHBIX pa3aciioB KypcCa 8 Kimaccay.

Krnaccudukanus XUMHYECKHX PEaAKIIHA 110

Pa3IMYHBIM MPU3HAKAM

IloHsATHE O CKOPOCTU XUMHUYECKOMN
peakuuu. [IoHATHE O TOMOTEHHBIX U

reTEPOrcHHbIX pCaAKIUAX

bu6nmoteka IIOK https://m.edsoo.ru/00adbe9a

[TonsiTHE O XUMHYECKOM PaBHOBECHH.
@DaxTopHl, BIUSIIOUINE HA CKOPOCTh
XUMHUYECKOHN peaklMy U TOJI0KEHUE

XUMHYCCKOI'O paBHOBECUSA

bu6mmoteka IIOK https://m.edsoo.ru/00adc28¢

OKMCITNTEIIFHO-BOCCTAHOBUTEIBHEIC

peakiuu

bu6mmoreka LIOK https://m.edsoo.ru/00adcade

10

Teopus 3nEKTPOTUTUUECKON
nuccounanuu. CubHbIE U cradbie

JJIEKTPOJIATHI

bu6nmoteka IIOK https://m.edsoo.ru/00adcd68

11

HNounble ypaBHEHUS peaKknid

bu6mmoteka IIOK https://m.edsoo.ru/00add448

12

XHUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBaHHI B CBETE MPEICTABJICHHUI 00

BHGKTpOHHTHHGCKOﬁ JUcCCoranmn

bu6mmoteka IIOK https://m.edsoo.ru/00add5d8




XMMHYECKUE CBOMCTBA COJIEU B CBETE

13 MPEJCTAaBICHUN 00 3NEKTPOIUTHIECKOM bu6mmoreka LIOK https:/m.edsoo.ru/00add8b2
JUCCOLUAIIUI
14 ITonsTre o rugponuse conen bu6mmoreka LIOK https://m.edsoo.ru/00add9d4
IpakTuyeckas padora Ne 1. «Pemenue
bu6mmoreka [IOK
15 JIKCIEPHUMEHTAJBHBIX 32/1a4 110 TeMe
https://m.edsoo.ru/00ahttps://m.edsoo.ru/00addbfaddd12
DJIeKTPOJIUTHYECKAS THCCOLMAIIUS»
16 O06001IeHre U CUCTEMAaTU3aIMs 3HAHUH bubmuorexa [JOK
KonTpoabHas padora Ne2 mo teme
17 «JIeKTPOJMTHYECKAS] UCCOLUALMS. Bbu6nuoteka LIOK https://m.edsoo.ru/00addec0
XuMHYecKHe peaKkiiu B pacTBOPax»
AHanu3 KOHTPOIbHOM paboThl Nel 1o Teme
«XUMHUYECKHE PEAKIINH B paCTBOpax
18 ANIEKTPOIUTOBY. OO0IIast XapaKTepUCTHKA bu6mmoreka LIOK https://m.edsoo.ru/00addfe2
raJloreHoB. XMMUYECKHE CBOKMCTBA HA
npuMepe xJjopa
XnopoBoaopod. ConsiHasi KUCIIOTa,
19 XMMHYECKHUE CBOMCTBA, MOJyYEHHUE, bu6mmoteka LIOK https://m.edsoo.ru/00ade104

IIPUMEHEHHE




20

IIpakTnyeckas padora Ne 2 o teme
«IlosryyeHnue COJIIHOM KUCJIOTHI,

U3yuyeHue eé CBOMCTB)

bubmuoreka [{OK https://m.edsoo.ru/00ade348

21

Berancnenus mo ypaBHEHUSIM XUMHUYECKUX
peaKkIuii, ecliv OJNH U3 PEareHTOB JaH B

N30BITKE

bu6nmoteka IIOK https://m.edsoo.ru/00ade488

22

OOmas xapakTepucTuka 31eMeHToB VIA-

TpyMIbI

bu6nmoteka IIOK https://m.edsoo.ru/00ade64a

23

AJNOTPOITHBIE MOJU(PHUKALINN CEPBI.
Haxoxnenue cepbl 1 €€ COeTUHEHUN B

npupojae. XMMHYECKHUE CBOMCTBA CEpPbI

bu6nmmoteka IIOK https://m.edsoo.ru/00ade64a

24

CepoBoniopofi, cTpoeHHe, PU3NIECKUE H

XUMHUYECKHUE CBOMCTBA

bu6mmoreka LIOK https://m.edsoo.ru/00ade802

25

Oxcuppl cepbl. CepHas KMCIIOTA,
¢bu3nyeckre 1 XUMHUYECKUE CBOMCTBA,

MpUMEHEHNE

bu6mmoteka LIOK https://m.edsoo.ru/00adea28

26

XUMHYECKHUE PEAKIUH, JIKAITUE B OCHOBE
MIPOMBIIIJICHHOTO CII0CO0a TOTYICHHS

CEPHOM KUCIOTBI. XUMUYECKOE

bu6mmoteka LIOK https://m.edsoo.ru/00adec8a




3arps3HEHNE OKPYXKAIOIIEH cpeibl

COCAUHCHUSIMU CCPBI

27

Briuncienne MaccoBOii JOJIH BBIXOJa

IIPOJYKTa peakuuu

bubmuoreka I{OK https://m.edsoo.ru/00adec8a

28

OO6mrast XapaKTepruCTHUKA JIEMEHTOB V A-
rpynbl. A30T, paclipoOCTpPaHEHUE B
npupoje, Gu3ndeckue 1 XUMHYECKUE

CBOICTBa

bubmuoreka I{OK https://m.edsoo.ru/00adeeab

29

AMMHaK, ero pu3n4YecKkre 1 XUMHUECKUE

CBOMCTBA, MOJIy4€HUE U IPUMEHEHUE

bubmuoreka I{OK https://m.edsoo.ru/00adf004

30

IIpakTnyeckas padora Ne 3 mo Tteme
«IlosryyeHne aMMHuaKa, U3y4eHue ero

CBOHCTB»

bu6mmoteka IIOK https://m.edsoo.ru/00adf180

31

A3oTHas KHUCIOTa, e€ pusnueckue u

XUMHUYECKHUE CBOMCTBA

bu6mmoteka IIOK https://m.edsoo.ru/00adf306

32

Hcrnons30Banyre HUTPATOB U COJIEH
aMMOHMUS B KQUE€CTBE MUHEPAIIBHBIX
ynoOpeHui. XuMHUUYECKOe 3arpsi3sHEHUE

OKpY’Karollel cpeibl COeTNHEHUAMH a30Ta

bu6mmoteka LIOK https://m.edsoo.ru/00adf518




33

docop. Oxeun dochopa (V) u
dbocdopHas kucnora, GuU3nIecKue u

XHUMHUYCCKUC CBOfICTBa, IMOJIYYCHHE

bubmuoreka I{OK https://m.edsoo.ru/00adf68a

34

Hcnons3oBanue ¢pocdaToB B KaUueCTBE
MUHEpaIbHBIX YI0OpEeHUH. 3arpsi3HeHNE

MIPUPOIHOM cpenbl hocdaTamu

bu6mmoreka LIOK https://m.edsoo.ru/00adfc20

35

VYriepoa, pacpocTpaHeHHe B IPUPOIE,

¢bu3nyecKkre 1 XUMHUYEeCKIe CBONCTBA.

bu6mmoteka LIOK https://m.edsoo.ru/00adfd9¢

36

Oxcupel yriaepona, ux pusudeckue u
XUMHUYECKHE CBOUCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C OKCHUIIOM

yraepoaa (IV)

bu6mmoteka IIOK https://m.edsoo.ru/00adfebe

37

VYTroipHas KUCI0Ta U €€ COJIN

bu6mmoteka IIOK https://m.edsoo.ru/00ae006¢

38

IIpakTnyeckas padora Ne 4 o teme
"IlonyyeHHe yIrIeKUCJI0ro rasa.
Ka4yecTBeHHasi peakiiusi HAa KapOOHAT-

MOH"

bu6mmoteka IIOK https://m.edsoo.ru/00ae027¢

39

[lepBoHayanbHbIE OHATHUS 00
OpraHUYEeCKUX BELIECTBAX KaK O

COEIMHEHUSX YIJIEpO/a.

bubmuoreka [{OK https://m.edsoo.ru/00ae054¢




40

Kpemuuii u ero coequuenust

bubnuoreka I{OK https://m.edsoo.ru/00ae080a

41

IIpakTuyeckas padora Ne 5. Peumienue
IKCIEPUMEHTAJBbHBIX 32/1a4 M0 TeMe
«BaxxkHeHl e HEMETAJNJIbI H UX

COCANHCHU A

bubmuoreka [{OK https://m.edsoo.ru/00ae0bf2

42

O060011IeHYE ¥ CUCTEMAaTU3ALUS 3HAHUM 1O
TeMe «BakHelmne HeMeTaIbl U1 UX

COCOUHCHUA»

43

KontpoabHnas padora Ne3 mo teme
«BaskHelIMe HeMeTAJIbI U X

COCANHCHU A

bu6mmoteka LIOK https://m.edsoo.ru/00ae0el8

Pa3nen 3. Merauiasl U ux coeanHenus ( 19 yacon)

44

AHanu3 KOHTpoJIbHON paboThl Ne3 1o Teme
«Baxnenmue HeMeTauIbl U UX
coeauHeHus» OOmIas XapakTepUCTHKA
XUMHYECKHX 3JIEMEHTOB — METaJLIOB.
Meramueckas CBA3b U METAJNINYECKAst
KpUCTaJUIMYecKas peimérka. dusnueckue

CBOICTBa METAJJIOB

bu6mmoteka IIOK https://m.edsoo.ru/00ae103e




XMMHUYECKUE CBOUCTBA METAJLIOB.

45 DNEeKTPOXUMHUYECKUHN Pl HAPSKEHUIM bubnmoreka [{OK https://m.edsoo.ru/00ael 156
METaJIJIOB
OOu1re cnocoObl MOTYyYSHHUS METAJUIOB.
CnuaBel. Beruucienus o ypaBHEHUAM

46 bu6mmoreka IIOK https://m.edsoo.ru/00ael 156
XUMUYECKUX PEaKIUid, €CITH OJIUH U3
pEareHTOB COACPKUT MPUMECH

47 [ToHsiTHE O KOPPO3UU METAILIIOB bubmuoreka [{OK https://m.edsoo.ru/00ae1278

48 [Ilenounblie MeTAILITBI bubmuoreka I{OK https:/m.edsoo.ru/00ae14b2

49 Oxcuabl ¥ THAPOKCUIBI HATPUS U KU bubnmoreka [{OK https://m.edsoo.ru/00ae14b2
Illenoyno3eMeNbHBIC METAJIIbI — KAJIBITUH

50 bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8
Y MarHui

51 Baxueiinine coeJMHEHNS KaJIbIU bu6mmoteka LIOK https://m.edsoo.ru/00ael5e8
JKécTkoCTh BOIIBI U CITOCOOBI €€

52 Bbu6nuoteka LIOK https://m.edsoo.ru/00ae1886
yCTpaHEHUS
IIpakTnyeckas padora Ne 6 mo teme

53 "KécTKkoCTh BOALI M METOALI €€ Bu6nuoteka LIOK https://m.edsoo.ru/00aelae8
ycrpanenus'

54 AmoMuHUR Bu6nuoteka LIOK https://m.edsoo.ru/00aelc64




55

AMpoTepHbIe CBOIICTBA OKCHIA U

TUAPOKCU]IA

bubmuoreka [{OK https://m.edsoo.ru/00aelc64

56

Keneso

bubmuoreka I{OK https://m.edsoo.ru/00ae1d86

57

Oxcuipl, THAPOKCUIBI 1 conr kenesa (1)

u xene3a (I11)

bu6mmoteka IIOK https://m.edsoo.ru/00ae35e6

58

O06001IeHre 1 cUCTEMAaTU3aLUs 3HAHUI 110

MPOUJEHHBIM TEMaM

59

IIpakTuyeckas padora Ne 7. Peumienue
JIKCNEPUMEHTAJBLHBIX 32/1a4 10 TeMe
«BaxkHel e MeTaJJIbl M UX

COCIMHECHMU D

bu6mmoteka LIOK https://m.edsoo.ru/00ae3de8

60

Brruucnenus mo ypaBHEHUSIM XUMHYECKHUX
peaKHHﬁ, €CJIM OIUH U3 peaFeHTOB J1aH B
I/I36I>ITKG nJjm CO,Z[ep)KI/IT HpI/IMeCI/I.
BrruncneHus MaccoBOU JOJIM BBEIXOIA

MPOJYKTa peakuuu

bubmuoreka I{OK https://m.edsoo.ru/00ael1750

61

O06001IeHre 1 cUCTeEMaTU3aUs 3HAHUI 110
TeMe «BakuenIme MeTauibl U UX

COCONHCHUA»




0 KontponsHas padbora Ne4 o reme 1

«Baxueilnme MeTayIbl U KX COCIUHEHUS
Pa3nen 4. Xumus n okpy:xarwmas cpeaa (3 yaca+ 3 yaca-pesepBHoe Bpemsi)

BemiecTBa 1 maTepuasnbl B TOBCETHEBHOM

63 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae3f50
YKU3HH YeJIOBEKa
XHUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH

64 1 bu6mmoteka LIOK https://m.edsoo.ru/00ae4270
Cpenbl
Ponp xumum B perieHnn SKOJ0THYECKUX

65 1 bu6mmoreka LIOK https://m.edsoo.ru/00ae4270
npobiem
PesepBHeIitl ypok. O600ICHHE 1

66 1 bu6mmoteka IIOK https://m.edsoo.ru/00ae0d0a
cucTeMaTH3allus 3HaHUI
PesepBHeIit ypok. O600ICHHE 1

67 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00adb33c
cucTeMaTH3allis 3HaHUI
PesepBHeIit ypok. O600ICHHE U

68 1 Bbu6nuoteka LIOK https://m.edsoo.ru/00ad9cb2
CHCTEMAaTHU3alMs 3HAHU I

OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







YYEBHO-METOANUYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YYEHUKA
» Xumus, 8 knacc/ ['abpuemnsta O.C., Octpoymos N.I'., Caakos C.A., AKIHOHEPHOE
obmectBo «M3naTenpcTBO «IIpocBemnienue»
» Xumus, 9 xknacc/ 'abpuensa O.C., OctpoymoB WU.I"., Cnaakos C.A., AKnoHepHOE
obmmectBo «M3natenscTBO «IIpocBemienne
tabmuubl: [lepuonnyeckas cucrema xumuaeckux 3memeHToB J1. . Menneneesa, Tabnuia

PacTBOPUMOCTH, SJIEKTPOXUMHUUECKHI s HATIPSHKEHUS] METAIIIOB

METOJUYECKUE MATEPHUAJIBI AJI5S1 YUUTEJISA

Mertoanyeckoe mocodue i yuurens. enepanbHast paboyasi mporpaMmma 1mo XuMHH
OCHOBHOT0 00111eT0 00pa3zoBanus (0a30BbIN ypoBeHB) — MockBa. — 2023.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChI CETH
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru
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