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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma o XMMHUU Ha YPOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTeIbHOM IMPOrpaMMbl OCHOBHOI'O
obmero obpazoBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE (eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YYETOM KOHIICTILIMU MPENOoaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranu3anusax Poccuiickoit @enepanun.

[TporpamMa mo XuMuM Ja€T NpeACTaBICHHE O MLesaX, oOmed crpareruun oO0ydeHus,
BOCIIUTaHUsSI M Pa3BUTHUA OOYYaIOIIUXCA CPEACTBAMHM Y4eOHOro IpeaMeTa, yCTaHaBIMBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpXKAHUE, IPELyCMATPUBAECT paclpeiesieHue ero Mo Kiaaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XMMHHU, OIPEAETSAET KOJIUYECTBEHHbBIE
U KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP)KaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIbHOCTh
U3yUYEHUs] XUMHUM C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEAMETHBIX CBSA3€H, JOIMKH y4eOHOro
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, onpeaesseT BO3SMOXKHOCTH peaMeTa s
peanu3anuu TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3ysibTaraM 00yYeHHUs XUMHUU
Ha YpOBHE Leled M3ydeHUs IMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-IIO3HABATEIbHOM
JESTEIBHOCTH 00YYaroIIerocs 1o OCBOCHUIO YYEOHOIO COJIEpIKaHuUs.

3HaHME XUMUU CIIy>)KUT OCHOBOH 11 (JOPMUPOBAHUS MUPOBO33PEHUS 00yUaroOIIerocs, ero
IpeCTaBICHUN O MaTepUabHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aUMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJIE, O MyTSIX
pemieHus TI00albHBIX MPOOJEM yCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUIEBON U SKOJIOTUIECKON 0€30MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

W3y4yeHne Xxummuu:

CHOCOOCTBYET peaau3al BO3MOXHOCTEM M camMopa3BUTHS U (OPMHUPOBAHUS
KyJbTYpPbI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHHUS U TBOPUECKUX CIIOCOOHOCTEN 00yvaroumxcs,
HaBBIKOB  HMX  CaMOCTOSITENIbHOM  y4eOHON  NeATEIbHOCTH, SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKHM3HM, TaK M B
npodeccuoHaIbHOMN 1€ TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI II€JIOCTHOI'O
B3IJI511a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B POPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

CHocoOCTBYeT (OPMUPOBAHMIO IIEHHOCTHOI'O OTHOUIEHHS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yyJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH O00ECHEeUMBAIOTCS CHEeUU(UKON comeprkaHus
y4eOHOro TNpeaMeTa, KOTOPbIM sBIISETCS NeJarornyecku aJanTHPOBAaHHBIM OTpakeHHEM
0a30BOI HAyKU XMMHUU Ha ONPEETIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00Iero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00yYaromyMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPTraHUYECKON XUMHH.

CtpykTypa copepxaHusl MPOorpaMMbl MO XMMHHM c(HOpMHUpPOBaHA HAa OCHOBE CHCTEMHOI'O
nonxona k e€ mzyueHuro. CopepiaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHSATHI O XMMHUYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTaHM30BaHbl II0 MPUHIUIYY IIOCIENOBATEIBHOTO Pa3BUTHS 3HAHWN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa Jl. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMHUYECKOH CBS3H;

— Mpe/CTaBIEHUH 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELIECTB B PACTBOPAX.

Teopernueckre 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKHU IIOJYYEHHBIX M
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKUMU OOBACHEHHS] U IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHMS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U IMOJTYYEHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMHUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHus B Hayke. M3ydeHne xumuu
IPOMCXOOUT C MPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxatomuiit Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 KJI1accy.

[Tpu u3yueHnn XUMUN TPOUCXOAUT (POPMUPOBAHKE 3HAHUIH OCHOB XUMHUECKONW HAYKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3a7aya yueOHOTo IpeaMeTa COCTOUT B (POPMHPOBAHUU
CUCTEMbl XMMMUYECKMX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MIOJIO)KEHUH, JOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapakTepa, S3blka HayKu, B
IPUOOILIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IIPU U3YYEHHUH BELECTB U XUMUYECKUX pEaKluil, B
(GOopMHpOBAaHUM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HX NPUMEHEHUH B Yy4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl OE€3011aCHOTIO
oOpallieHus C BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHMH XMMUU Ha YpPOBHE OCHOBHOI'O 00IIEero oOpa3oBaHMsI Ba)XXHOE 3HAUEHHE
nproOpenu Takue e, Kak:

— (hopMupOBaHHE MHTEIJIEKTYAIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K CaMOOOpa30BaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSATHIO pPEIIEHUH, CIOCOOHOM amanTHpoOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIeHHOCTh OOyYeHHUS Ha CHUCTeMaTHYecKoe MpHuoOIIeHue oOyJaromuxes K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  NIEATENBHOCTH,  HAyYHbIM  METOJaM  IO3HaHUS,
(bopMHPYIOIIUM MOTHBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMMU;

— ofecrieueHue YCJIOBMM, CHOCOOCTBYIOIIMX MPHOOPETEHUI0 OOYy4YaloIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI ), UMEIOIINX YHUBEPCAIbHOE 3HaUCHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM I'paMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHHWBATh SIBIEHUS OKPY’KAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OMbIT, TOJY4YEHHbIE IpPU HM3YUYEHUU XHUMHUHU, [PUMEHATH HMX HpPHU pELIEHUU MpodiaeM B
MTOBCEJHEBHOM KU3HU U TPYJOBOH IEATEIBHOCTH;

— (popMupoBanue y o0yyaromuxcs TyMaHUCTHUECKUX OTHOLICHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHS CBOETO 3J0POBbI M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpl;



— pa3BUTHE MOTUBALUU K 00Yy4EHHUIO, CHOCOOHOCTEHN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBLIOOpY
npoUIIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHHsI.

OO61iee yuCiIO 4acoB, OTBEAEHHBIX JI1 M3yUYEHUS XUMHUHU HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHbIC XMMHYECKHE IOHATHSA

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YelOBEKa. XUMHsS B CUCTEME Hayk. Tena u
BeulecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperarHoe cocrosiHue BeuiecTB. llonsAtue o
METO/Iax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMeCei.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3JIEMEHThl. CHMBOJIBI XHMHUYECKUX DIJIEMEHTOB.
[IpocTsele u Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (¢opmyna. BaleHTHOCTP aTOMOB XUMHYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCJMHCHHH.

KomnuectBo BemectBa. Monb. MoisipHas macca. B3auMMOCBA3b KOJIMYECTBA, MAaccChl U
quCciIa CTPYKTYPHBIX €IMHUI] BemecTBa. Pacu€rel mo popmynaM XUMHUYECKUX COCTUHEHUH.

O®uznyeckue M XUMHUYECKHUE SIBJICHHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BEIeCTB. XUMHUUecKUe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJI0#, npaBuiaMu paboThl B jaboparopuu U npuéMamu
oOpatieHus ¢ j1a0opaTOpHBIM O0OpYy/OBaHHWEM, HM3Y4YEHUE U OINHUCaHHE (PU3UYECKUX CBOWCTB
00pa310B HEOPraHMUYECKUX BEIIECTB, HAOM0eHne GU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIIKE, KMIIEHUE U KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJIEICTBHE MeNa ¢ KUCIOTOM) ABICHU, Habt01eHue
U OIMCaHHWE TPU3HAKOB IPOTEKAHUS XHUMHUYECKUX peakuuil (paszjoxkeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapus, paszinoxenue ruapokcuna meau (1) mpu
HarpeBaHWH, B3auMoJeicTBUE jkene3a ¢ pactBopoMm coiu menu (II), m3ydenme cmocoGoB
paszieneHns cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BBIIAPUBAHHE, IUCTUIUISALINS,
xpomatorpadus, TpOBEIEHUE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U OINHCaHue
pE3yJIbTaTOB IPOBEIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHWS MAaccChl, CO3/IaHHE
MoJiesielt MOJIeKy (IIapOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciaopong — 31€MEHT M IPOCTOE BEIIECTBO.
HaxosxaeHnue kucinopoja B npupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (pEaKkIMU TOPEHHs).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl MOMy4YeHHsS KHUCIOpoJia B J1abopaTopuu U
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B mpupoje. O30H — aloTporHas MOAM(pUKAIUs
KHCIJIOPOJa.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peaklnuu, TEePMOXUMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakuMH. TomnuBo: yronb M MeTaH. 3arpsi3HEHUE BO3AyXa, YCHIIEHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHne 030HOBOTO CIIOS.

Bomopon — »smeMeHT M mpoctoe BemiecTBO. HaxoxzaeHue Bojopoaa B IIPUPOIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! oty4yeHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl Mo XUMHUECKUM YPaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputens. PactBopbel. Haceimennsie u
HEHACBIIICHHbIE PAcTBOpBI. PacTBOpMMOCTh BemecTB B BOAE. MaccoBas 10is BellecTBa B
pacTBope. XUMHYeckue cBorcTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupone. 3arpsa3HeHUEe NPUPOIHBIX BojA. OxpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHnd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJyieoOpasyroniue (OCHOBHBIE, KUCIIOTHBIC, aM(OoTepHBIC) U HecosieoOpa3yronue. HomeHknaTypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM HW HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3HMYECKHME M XHUMUYECKHE CBOWCTBA OCHOBAaHWU. [lomydenue
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckiue 1 XUMHYECKUE
cBorcTBa KUCHOT. Pax akrusHoctn MetaiioB H. H. bekerosa. [1oyyenue kucior.

Conu. Homenknatypa cosieil. du3znueckue U XUMHUUYECKHE cBoMcTBa cojied. [lomydyenue
COJICH.

I'eneTnueckas CBA3b MEXKy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBCHHOE OINpeCIICHUE COJICPKaHUs KUCIOPOoJa B BO3AyXe, MONIYYCHHE, COOMpaHHeE,
pacrmo3HaBaHHE€ M HM3yUYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJCHHE B3aMMOJEWUCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpaslaMu OKCHUJIOB M OIHMCAHHE HMX CBOMCTB, IOJy4Y€HHE, COOMpaHHEe, pacliO3HaBaHUE U
M3y4eHHEe CBOMCTB Bojaopona (TOpeHue), B3auMojeucTBue Bojaopona ¢ okcuaom menu (II)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOACHHE 0Opa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPAacTBOPEHUS BEIIECTB C Pa3IUYHON PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJE€d pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEIOBaHUE OOpPAa3I[0B HEOPTaHUYECKUX BEUIECTB Pa3IMUYHBIX KJIACCOB,
HAOIIO/ICHUE W3MEHEHUS OKPaCKH WHAMKATOPOB B pPACTBOpPax KHUCIOT W LIEJIOYEH, M3yuyeHHUE
B3aumoeiictBuss okcuga meau (1) ¢ pacTBOopoM cepHOM KHCIOTBHI, KHUCJIOT C METaJUIaMu,
peaKuMuii HEUTpalu3aluu, MOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33]1a4 0 TeMe «BaxkHelue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux 3djementos J[. U.
MenpeneeBa. CTpoeHue aToM0B. XUMHYeCKasi CBA3b. OKUCINTETbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBple TOMBITKA KIACCU(PUKALMUKU XUMHUYECKUX dleMeHToB. [loHsTHE O Tpynmax
CXOJTHBIX 2JIEMEHTOB (IIEJIOYHBIE U IIEIOYHO3EMETbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yloT aM(OTEpHbIE OKCUIBI U TUIPOKCUIBL.

Ilepuonuueckuin 3akoH. llepmoauyeckass cucremMa xumMuueckux syemeHtos 1. H.
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmsl [lepuognydeckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoast u rpynmbl. DU3HYECKHA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenune aromoB. CoctraB aroMHbIX snep. M3otomsl. Onexktponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CUCTEMBI
. W. MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYINAM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMUUYECKUX AJIEMEHTOB
JUIs pa3sBUTHs HayKu U npakTuku. J[. . Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanentHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIbHOCTh XUMUYECKUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp  okucineHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3y4YeHue OoO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aUMOJCHCTBHE THIPOKCHIA
LMHKAa C pacTBOpamMH KHUCIOT M IIEJIOYEd, IPOBEACHHUE OIBITOB, WUIHOCTPUPYIOIIUX TPUMEPHI
OKHCIUTEIHbHO-BOCCTAHOBUTENBHBIX PEAKIIMM (TOpeHre, PeaKliuy Pa3ioKeHHs], COSTUHEHUS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3EH NPHU U3yYEHUH XMMHUHU B 8 KJIACCE OCYIIECTBISAETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaKk U TOHSATHI,
SIBJISIFOLTUXCSI CACTEMHBIMHU JIJIsl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOI'O [IUKIIA.

OO0mue ecTeCTBCHHO-HAY4YHBbIC TOHSTHS: HAYYHBIH (aKT, THIIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPHUMEHT,
MOJICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusmka: Marepus, aroMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, H30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJA, J3JEKTPUUECKUN 3apsll, BELIECTBO, TeJO, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (PU3WYECKUE BEIUYHMHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IMOPOJIBI, IOJC3HBIC
MCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMUMHYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XumMudeckux odaemeHtoB J[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUUM CBOMCTB XUMHUYECKHUX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalbLMs U HUX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteMe U CTpOEHHEM WX aTOMOB.

CtpoeHue BemecTBa: BHABl XUMHUYECKON CBsA3U. THINBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUINA KPHUCTAUIMYECKON PEMIETKM U BUJA XUMUYECKOU
CBSI3U.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIeCTB. XHMHYECKHE CBOWCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTaHMYECKUX COCIMHEHHM, Te€HETHYeCKas
CBSI3b HEOPTraHUYECKHUX BEUIECTB.

Knaccudukanus XMMHUYECKHX pPeakIuil M0 pa3IUYHbIM MpHU3HaKaM (TI0 YUCIYy U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(deKTy, M0 HU3MEHEHHUIO CTENeHEH
OKHCJICHUS XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYacTHIO KaTajau3aropa). JK30- H
SHIOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKHE YPABHEHUSI.

[TonsiTie O CKOpOCTH XUMHUYecKoi peakiuu. [loHaTtne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [loHsSTHEe O TOMOTeHHBIX M TETEePOTreHHBIX peaknusx. [loHsarue o
karanuze. [loHsTHE O XUMHUYEeCKOM paBHOBecHH. DaKTOPHI, BIMSIONIME HAa CKOPOCTh
XUMUYECKON PEaKLUU U MOJIOKEHUE XUMUUYECKOTO PAaBHOBECHSI.



OKHCITUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIMM, DSJEKTPOHHBIM OallaHC OKUCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlieHHE YpaBHEHUH OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMUALNU. DIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTnoHBI,
AHUOHBI. MexaHH3M [AHMCCOIMAIlMM BELIECTB C pPa3IMYHbBIMU BHJAAMU XHMHUYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBHS MPOTEKaHUs PEAKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMs peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUN U COJIEM B CBETE
NpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiUyd Ha HOHBI.
[TonsTHE O THIPONIHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUTMUECKUX PEHIETOK HEOPraHUYECKUX BEIECTB —
METaUIOB M HeMeTa/uioB (rpadura W anmasa), CJIOXKHBIX BEHIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUECKON pEakUuu OT BO3IACHCTBHS pPa3IMUHBIX
(GakToOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLEcca JAUCCOLUAINU
KHUCTIOT, IIeJo4Yed U cojeil (BO3MOKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX IMPHU3HAKK NMPOTEKAHHs peakiuii MOHHOTO oOMeHa (oOpa3zoBaHUE
ocajZika, BBIJCICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOMIUX TMPHUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEAaKLUUN (FOpeHHE, peaKUuu pas3iokKEeHUs, COCAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX pPEaKIUil Ha HOHBI,
peleHre YKCIEPUMEHTAIbHBIX 33/1a4.

HemeTa/ibl U X cOeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CTpoeHne U (pu3HyUecKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYECKHE CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOICHCTBHE C MeTaUlaMH, HEeMeTaJUlaMu,
miesoyamu).  XuopoBoaopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOPOBOAOPO/Ia Ha OPraHu3M uernoBeka. BakHele Xa0puabl
Y UX HaXO0XJIEHUE B IPUPOJIE.

OOmast xapaktepuctuka 3JeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune M (QU3MYecKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOJOpOA, CTpoeHue, (U3NYeCKHe M XHUMHUYeckue cBoiicTBa. OKCHIBI cepbl Kak
NpPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3MYECKHe M XMMHUYECKHE CBOMCTBa
(obmue kak MpeACcTaBUTENS Kjacca KHCIOT M cheruduueckue). XHUMHUYECKUE peakiuH,
JeXallie B OCHOBE IPOMBILIUIEHHOIO croco0a Moidy4yeHUs cepHoW Kuciotrhl. I[IpumeHnenue
cepHOi KucinoThl. CoJM CepHOM KMCIOThI, KAUeCTBEHHAs peaklus Ha cynb(paT-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B MpUpoAe. XHUMHUYECKOE 3arpsA3HEHHE OKpYXKAIOWIEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALCHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpymnibl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHS. A30T, pacHpoCcTpaHeHHWe B Mpupoje, (HU3UYECKue Hu
XUMHUeckue cBoiictBa. KpyroBopot azora B mpupojie. AMMUaK, ero Gu3ndeckue U XUuMHUECKHe
CBOICTBa, noy4yeHue u npuMeHeHne. Conu aMMOHMS, UX (PU3HUECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
¢u3mueckue M XUMHUYECKHE CBoiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckue). Mcnoapb3oBaHue HUTPATOB M COJIEH aMMOHMS B KadeCTBE MHUHEPaJIbHBIX



yaoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOuYBbI M BOA0EMOB). Docdop, ammoTporHbie MOIUPUKAIIH
docthopa, pusznyeckue u xummuueckue cporictBa. Oxcun Qocdopa (V) u pochopHas kucioTa,
¢du3nyeckue M XUMHYECKHE CBOWMCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX YA0OPEHHH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictra. Ancopouus. Kpyrosopor yriepoaa B mpupose.
Oxcuapl yriaepona, ux pU3M4EecKue U XMMUYECKHE CBOMCTBA, JIeHICTBHE Ha JKUBbIE OPraHU3MBI,
NOJyYeHHE U IMPUMEHEHHE. DKOJIOTHYEeCKHUEe MPoOIeMbl, CBSI3aHHbIe ¢ oKcuaoM yriepoaa (IV),
TUIOTE3a TII00AIILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIM dPQeKT. YToNbHAsS KUCIOTa U e
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, IOJIy4deHHE M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uMoHbl.  Vcnonb3oBaHue  KapOOHAaToB B ObITY, MeEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIriepoja
(MeTaH, 3TaH, JTWJICH, AalETWUJIeH, ATAaHOJ, IJMLEPHH, YyKCcycHas kuciora). IlpupogHsie
UCTOYHUKU YIJIE€BOJOPOAOB (Yrojb, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX HepepabOTKu
(ObeH3uH), UX poJIb B OBITY ¥ MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, YIJIeBOJaX — M HMX pOJM B JKU3HH 4YelIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUECKUE CBONCTBA, IOJIy4€HHE MU NpPUMEHEHHE.
Coenunenns kpemHusi B mnpupone. OOmmue mpencraBnenus o0 okcuae kpemuusa (IV) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTH. Baxkueimme
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, Xkene300eToH. IIpobiembl
6€30I1aCHOT0 MCII0JIb30BaHMsl CTPOUTEIbHBIX MAaTEPHAIOB B IOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMu XJIOpUAOB (TaJOTre€HUAOB),
O3HAaKOMJIEHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIoJeHHe Tpolecca OOYIVIMBaHUS  caxapa IOA  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yuYe€HHEe XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMH Ha cynb(aT-uoH W HaOINIoJIeHuEe IpHU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MYECKMMM CBOWMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAIIOB), 00pa3liaMi a30THBIX U (POCHOPHBIX yI0OpEHUH,
Nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yuyeHHE CBOWCTB aMMHUaka, IpOBEACHUE
Ka4eCTBEHHBIX pEaKIWid Ha WOH aMMOHHMA M (ocdar-noH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢yJUiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PacTBOPEHHBIX BEIIECTB
AKTHBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojayyeHue, cCoOupaHue, pacro3HaBaHUE
U U3yYEHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CHJIMKAaT-UOHBl ¥ M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMIJIEHHWE C MPOJYyKIHEH
CHJIMKaTHOW NPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 337a4 1Mo Teme «Baxueiune
HEMETaJIJIbl U UX COCTUHEHUS.



MeTtasiibl M X COCAUHEHUS

OO0masi xapakTepUCTHKAa XHMHYECKHUX DJJIEMEHTOB — METalIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepuonnueckont cucreme Xxumuueckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHHe MeTauioB. MerauMueckass CBA3b M METAUIMYECKas KpUCTAIUIMYECKas
peméTka. OJIEKTPOXMMHUYECKUN Pl HanpsHKeHUH MeTauioB. PU3MUecKue W XUMHUYECKUE
cBoiicTBa MeTayioB. OOmue crocoObl MoMydeHus] MeTaIoB. [IOHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MIPOMBIIILJICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX AaTOMOB, HaXOXJAEHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJVIOB U UX COCTUHEHUM.

[[lenoyHo3emMenbHbICE METAUIBl MarHUl M KajlblUi: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux 3nemeHToB [[. M. MeHpueneeBa, CTpOCHHME UX aTOMOB, HaxO0XJICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOWCTBA MAarHus M Kajblus. BaxkHeime coenuHeHus
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: nonoxenue B Ilepmonnueckoir cucreme xumuueckux sinemeHtoB J[. U.
MenneneeBa, CTpOCHHE aTOMa, HaxOXKJeHUE B mpupoje. Ousznueckne U XUMHUYECKUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckoir cucreme Xxumuueckux saemeHtoB [ U.
MenpeneeBa, CTpO€HUE aTOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
kene3a. Okcunbl, rugpokcuasl U conu xenesa (II) m xemesa (III), ux cocraB, cBolicTBa u
MOJIyYeHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C O00pa3llaMH MEeTa/lIOB M CIUIaBOB, UX (U3UUYECKUMHU CBOMCTBAMU,
W3y4YeHUE pe3yJbTAaTOB KOPPO3UH METaUIOB (BO3MOXXHO HMCIOJB30BaHUE BUIEOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUSI OKCU/IA KAJIBIUs U HATPHUS C BOAOW (BO3MOYKHO HCITOJIb30BAHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHUE CBOWCTB JKECTKOW BOJBI, TMpoIlecca TOPEHHUs Kele3a B
Kucoposie  (BO3MOXKHO — HCIOJNB30BaHHE  BUICOMATEpHUaOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pPEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITMHKa, xene3a (II) u xenesa
(IIT), meau (II), HaOmroieHNE W OMMCAHUE MPOLIECCOB OKPAIIMBAaHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblusg (BO3MOXHO HCIIOJB30BaHHE BUAEOMATEPUATIOB), UCCIIEIOBaHHE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMme «BakHeume MeTamibl U UX COCTUHEHUSD.

XuMHus M OKpYyKaLIas cpeaa

BemectBa 1 Marepuaisl B TOBCEJHEBHOM KU3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPAaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpenebHas 0MyCTUMAast KOHIIEHTpaIus
Beriects, ganee — [1/IK). Pons Xxumuu B penieHuu 3KOIOTHIECKUX MTPOOIIEeM.

Xumuueckuii Ixcnepumenm:

n3ydeHne 00pasioB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIC MATEPUATIBI).

Mestcnpeomemnunie céasu

Peanuzanus MexXnpeaAMETHBIX CBA3€H MPU U3YYEHHH XUMHUH B 9 Kilacce OCyIECTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHIA,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OTICIBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO1Me eCTeCTBCHHO-HAYYHbIC TOHATHS: HAYYHBIH (aKT, TUIOTE3a, 3aKOH, TEOpus,
aHAJIU3, CHHTE3, KIIacCUpUKaLHs, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepusi, aroM, OJJICKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, HW30TOIIBI,
pPaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOAHUKH, IOJYIPOBOTHHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BELIECTBO, TEJO, 00bEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUTMYECKAs pEMIETKA, CIUIaBbl, (U3HUECKUE BEIMYUHBI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buosorus: ¢orocunres, apixaHue, Ouocepa, IKOCHCTEMa, MHUHEpPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

[l'eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
HCKOIaeMbIe, TOIUTUBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUT'aKOTCA B XO€ o6yquI/1;1 XUMHHN B €AUHCTBEC yqe6H0171 U BOCHHUTATEIbHOMI ACATCIIBHOCTHU B
COOTBETCTBUHN C TpaaAUuIIMOHHBIMUA pOCCHfICKHMPI CONMOKYJIbTYPHBIMHA n AYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUJIaMU MU HOPMaMH MOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COILIMAIN3ALIUN 00yYatOIUXCsl.

JIngHoCTHEBIE PE3yJbTaThl OTpaXarOT T'OTOBHOCTH O6yanOIHHXCSI PYKOBOACTBOBATHCA
CHUCTEMOM INO3UTHBHBIX IIEHHOCTHBIX OpI/ICHTaHI/Iﬁ U paCIUPCHUC OIIbITa ACATCIBHOCTU Ha eé
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuoOTHYeCKOro BOCIIUTAHUA:

LEHHOCTHOI'O OTHOIIEHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHUIECKOMY U HAYYHOMY
HacCJICAU0, IIOHHMMAaHHA 3HA4YCHUA XUMHUYECKOU HayKn B JXU3HHU COBPCMCHHOI'O 06HI€CTB21,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOIiCTBe
MHpa 1 00IIeCTBa;

2) rpa:kIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABICHUS] O COIMAIBbHBIX HOPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUJICKTHBE, KOMMYHHUKaTHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIEI0BATENIbCKOM, TBOPUYECKOW M JAPYTHX BHJAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH IIPY BBIOJIHEHUH YY€OHBIX, TO3HABATEIILHBIX 33134,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEeOHBIX IMPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMpOLIECCe 3TOM Y4eOHOH AedaTeabHOCTH, TOTOBHOCTH
OLCHUBATH CBOE IMMOBCACHHUEC M IIOCTYIIKHM CBOHX TOBapI/IHIeﬁ C MO3MIUMKU HPABCTBCHHLBIX U
MPABOBBIX HOPM C YYETOM OCO3HAHHMS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUA:

MHpPOBO33PEHUYECKHE  MPEACTABICHHUS O  BEIIECTBE M  XMMHUYECKOW  pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH M COCTABJISIONIME OCHOBY st
IIOHUMAaHU 1 CYIIHOCTH Haquoﬁ KapTUHBI Mupa, MpCaACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOIBI, B3AUMOCBS3AX YEIOBEKA C MPUPOIHON Cpeoil, 0 posn
XUMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBIICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOAUMBIE IS OOBACHEHHS HAOIIOJaeMbIX IIPOILIECCOB U SIBICHHM, IO3HABATEIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyJIbTYpPbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITEIbHON PadOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpPaTypOW, MTOCTYMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpeC K OOYYEHHWIO M TO3HAHMIO, JTHOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW M HCCIIEIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPABIEHHOCTU U YPOBHS 00yUYEHUS B HajbHEHIIIEM;

4) popmMupoBaHus KyJIbTYPHI 310POBbS:

OCO3HAHHUE LECHHOCTU JXWU3HHU, OTBCTCTBCHHOI'O OTHOMICHUA K CBOCMY 3J0pPOBBIO,
YCTAaHOBKHM Ha 370pOBBI 00pa3 JKW3HU, OCO3HAHUE TOCICACTBUA W HEMPHUITHE BPETHBIX
NpUBBIYEK (YMOTPEOIEHUST alKOrojs, HApKOTHKOB, KYypEeHHs), HEOOXOAMMOCTH COOIIO/IEHUS



npaBwJI 0E30MacCHOCTH TPH OOpalIeHWH C XMMHYCCKHMH BEIISCTBAMHU B OBITY M pealbHON
JKHA3HU,

5) TpynoBoro BocniuTaHusi:

HMHTEPEC K MPAKTHISCKOMY M3yUEHHUIO MPOPECCHi M TPpyAa pa3IndHOro poJia, YBaKCHHE K
TPYdy | pe3yJbTaTaM TPYJOBOH JAEATCILHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHMEHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOp HWHIUBUAYAIbHOW TPAeKTOPUU
MPOJODKCHHUST O0pa3oBaHUs C yYETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIICCTBCHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEIIHONH MPOo(heCCHOHATBLHOM JEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHHH, TOTOBHOCTh aJJaITUPOBATLCS B POGECCHOHATIBLHON CPE/IE;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

9KOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIICHUE K IMPUPOJIC KaK UCTOYHUKY JKHU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJOPOBOr0 M 0e30macHOro odpasa »KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TIPAaBUI OE30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TaK)Ke B CUTyalUsIX, YTPOXKAIOIINX 310POBbIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTh 3HAHUS, MOJy4YacMble NMPU U3YyUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOUICH MPUPOTHON CPEIOH, JUIsl MOBBIIICHUS YPOBHSI SKOJIOTUYECKON
KYJITYPBI, OCO3HAHHS INIO0ATBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIeM M MyTeH MX PelICHUS
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/UI pYKOBOIICTBOBaTI)Cﬂ UM B
MI03HABATEILHOW, KOMMYHHKATHBHOM U COIMAILHOW TIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbBI

B COCTaBC MeTaHpeIIMCTHI)IX pe?,y.HI)TaTOB BBIACTIAKOT 3HAYUMBIC JIA (bOpMHpOBaHI/Iﬂ
MHUPOBO33pEHHUST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPHS, MPUHIUI, THUIOTEe3a, (aKT, CHCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYCOHBIX
peaIMeTax M IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX IPEIMETOB (POPMUPOBATH MIPEICTABICHHE O
LEJIOCTHOW HAayyHOM KapTHMHE MHpa, U yHHMBEpCaJlbHble YyUeOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHMKATHBHbBIE, PETYJIATUBHbBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YUCOHOMU JACSITEIbHOCTH.

IMo3naBaTebHBbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUS

Ba3oBrle JJornuecKue 1eHcTBHs:

YMGHI/UI HNCITIOJIB30BATH HpI/IéMBI JIOTUYCCKOTO MBIIIJICHUA HpI/I OCBOCHHNHN 3HaHPII>i:
pPacKpbhIBaTh  CMBIC] XMMHUYECKHX TIOHATHH (BBIACIATH HMX XapaKTepHbIC MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHSITHUSMH), UCTIOIB30BATh TOHATHS ISl OOBSCHCHUS
OTJIENbHBIX (PAKTOB W SIBIEHUN, BBIOMPATh OCHOBAaHUS M KpUTEPUM I KIacCHU(PHUKAIUU
XUMHNYCCKHUX BCHIICCTB U XUMHNUYCCKUX peaKHHﬁ, YCTaHaBJ'H/IBaTI) HpI/I‘II/IHHO-CJ'ICI[CTBCHHI)IC CBsA3H
MEXIy 00BEKTaMH U3YYCHUS, CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIYKTUBHBIC, 1CTyKTHBHBIC,
10 aHAJIOTHH), JeJIaTh BBIBOBI U 3aKIIOUCHUS;

yMEHHE NMPUMEHATh B IMpoliecce MO3HAHUS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPeoOpa3oBbIBATH UIMPOKO
NPUMEHSICMbIC B XUMHH MOJICIBbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYeCcKass (GOopMyia M ypaBHEHHE XHUMHUYECKOW peakiuu — TPU PEUICHUH Yy4eOHO-
ITIO3HABATCIIbHBIX 3aaad, C y’-IéTOM OTUX MOACJIBHBIX Hpe)ICTaBHeHI/Iﬁ BBISIBJIIATH nu
XapaKTepH?;OBaTB CYHIGCTBGHHBIC HpI/ISHaKI/I HSy‘—IaeMBIX O6’BGKTOB — XUMHUYECCKUX BCIICCTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUUNHHO-CIICACTBEHHBIC CBSI3U U
MPOTHBOPEYHS B U3YYaEMBIX MPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareIbLCKue AeiCTBHA:



YMEHHE HUCIOJB30BaTh MOCTABJIEHHbIE BOMPOCHl B KaueCTBE MHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKICHUI;

MpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEACHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0M IpOoIlecca, CaMOCTOSATEIbHO MPOTHO3UPOBATH €TI0
pe3yabTar, (OopMyIHpOBaTh OOOOLICHHS W BBIBOJBI MO pe3yJbTaTaM MpPOBEAEHHOTO OIBITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH HH(OPMALIMIO PA3IUYHBIX BUI0B
1 GOpM MPEACTABICHHS, OTYYaeMy0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAs IUTepaTypa
XUMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE IMOcoOus, pecypchl IHTepHeTa), KPUTUYECKU
OLICHUBATh IPOTUBOPEUUBYIO H HEJOCTOBEPHYIO HH(OPMALIUIO;

yMEHHE MPUMEHATh Pa3IMYHbIe METOIbI U 3aIIPOCHI MPU MOUCKE U 0TOOpe UHGOpMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBITOJTHEHHS yUCOHBIX U MMO3HABATEIbHBIX 3324
OTIpEeNeNIEHHOT0 THUIA, MPHOOpPETEHHE OMbITa B 00JacTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYPOU aKTUBHOTO HMCIIOJIBb30BAHUS PA3IMYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIBbHYIO (OopMy MpeacTaBIeHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIAaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu GpopmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATH B Tpollecce Y4eOHOH U HcCiIenoBaTeNlbCKON
JEeSTEIIbHOCTH MH(POPMAIIHIO O BIUSHUU IPOMBIIUIEHHOCTH, CETbCKOTO X0341CTBa U TPAHCIIOPTa
Ha COCTOSIHHE OKPY>KaIoIei MPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcaIbHbIe Y4eOHbI€ el cTBUA:

YMEHHs 3aJlaBaTh BOIPOCH (B XOJe Auanora u (Wiu) AUCKYCCHH) MO CYIIECTBY
oOcyxmaemMoii Tembl, (OPMYIHpPOBATH CBOM MPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS IPEICTABIIATh MOJyYeHHBIE Pe3yIbTaThl MO3HABATEIBHOMN IS TEIFHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 Pe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
JKCIIepUMeHTa (Ja0OopaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIECTB, y4€OHOTO MTPOCKTA);

YMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEI0OBATEIbCKON JIEATENbHOCTU MPH PEIICHHHM BO3HHUKAIOIIUX MpoOJeM Ha OCHOBE ydéra
OOIIMX HHTEPECOB U COTJacOBaHMs MO3MLUH (00CYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAWHAIMS COBMECTHBIX JIEHCTBHIA, ONpEIeNICHHEe KPUTEPHUEB 110 OI[CHKEe KadecTBa
BBITTOJIHEHHOH paboTHI U APYTHE).

Pery1siTuBHbIC yHMBepcaibHble y4eOHbIe AeiiCTBUS:

YMEHHE CaAMOCTOSITENIbHO OMPEAEATh eI AesTeIbHOCTH, MJIaHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOJAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATEILHOCTH, BHEIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelleHus Y4YeOHbIX M MO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM AITOpUTM JIEHCTBHNA NpU
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHMH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJIYUYCHHOTO pe3yibTaTa 3asBJICHHON IIENH,
YMEHHE HCIIONIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/JIaraeMbIe B YCIIOBUH 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMeTHBIX pe3yNbTAaTOB IO OCBOEHHUIO OO0S3aTENIbHOTO COJACpPXKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (exepambHOW pabodell MporpaMMOM, BBIIENSIOT: OCBOCHHBIC



o0yyarolMMuUCsT HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBMH, cnenuduueckue ais
OpeIMETHOW 00nacTu «XUMHsS», BUIBl JEATEIBHOCTH MO IOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYalUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3ysbTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTH Y 0OYHAIOIINXCS YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX NOHATHUN: aTOM, MOJIEKYJIA, XUMUYECKUN
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJSpHAas Macca, MaccoBas JOJIsI XUMHUYECKOIO
JJIeMEHTa B COEJUHEHHH, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJlb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuy COeIMHEHUS, PEaKLIUU Pa3JI0KEHMs], peaKIIMM 3aMEIICHUs], peaKkLun
oOMeHa, 7K30- U SHAOTEPMHUUYECKUE PEaKIUH, TEIUIOBOM 3P deKT peakiuu, SApo aToMa,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEMOJIApHAs KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IPOLEHTHAsI KOHLIEHTpAlUsl) B paCTBOPE;
WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUA U MPUMEHSATH 3TU
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIONIb30BAaTh XHMHUYECKYI0 CHMBOJUKY JJsi COCTaBi€HHUS (OpMyJd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUI;

OTIpEe/IeNIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJaccy COEQUHEHHH Mo QopMmyiaMm, BHJ XHMHYECKOH CBS3U
(xoBaJleHTHas! M MIOHHAs) B HEOPTraHMYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuoanueckoro 3akona [[. M. MenaeneeBa: 1eMOHCTPUPOBATH
NOHMMAHUE MMEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAaHEHHUS MAacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHUS, 3aKOHA ABOIaipo;

ONHUCBHIBaTh M XapakTepusoBaTh TabmuuHyio (opmy Ilepuonndeckoil cuctembl
XUMHUYECKHX DJIEMEHTOB: pa3linyaTh MOHATUS «TJIaBHas moArpymma (A-rpynma)» u
«mobounass nonrpynmna (b-rpynma)», Manble U OonblIMe MEPUOJIbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcs B Tabnuue «lleprognueckas cucteMa XMMHUYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHM CTPOCHMS ATOMOB
XMMHUYECKHX 3JEMEHTOB (COCTaB M 3apsa sapa, oOllee YHCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JEKTPOHHBIM CII0SIM);

KJIAaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (IO YMCIYy W COCTaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
shdexty);

XapaKTEepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3THUYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONUCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHI;

IIPOrHO3MPOBAaTh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSIX;
BBIUNCIIATh OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAcChl BELLIECTB, MACCOBYIO
JIOJIF0 XMMUYECKOT0 JIeMEeHTa 10 (hopMyJie COeTUHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMHUUYECKOM peakLnu;



MIPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIBLHON JCSITCIPHOCTH — aHAW3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEeMAaTH3alNI0, KiIacCU(DHUKAIMIO, BBISIBJICHUE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHHUs CBOMCTB BELIECTB M XMMHYECKHX PEAKIIUH,
€CTECTBCHHO-HAy4YHbIE =~ METOJBI ~ TO3HAaHUS  —  HAONIOJEHWEe,  HW3MEpCHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIN U MBICIICHHBIN );

CJeloBaTh TMpaBWJiaM IIOJIb30BAHUS XHUMHYECKOW TIOCYyJA0H U  JIaDOpaTOPHBIM
000pyIOBaHHEM, a TAKXe TMpaBWJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMH T10 BBITIOJHEHUIO JIA0OPATOPHBIX XUMHYECKUX OIBITOB IO MOJYYCHHIO
U coOupaHuio ra3o00pa3HbIX BeIIEeCTB (BOAOPOAA W KUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, peHodTanenH, METUIOPAHXK U IPYTHE).

K xonmy oOydenus B 9 kijacce mpeaMeTHBIE pe3ysIbTaThl Ha 0A30BOM YpPOBHE JOJKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH y OOYHAIOLINXCS YMEHUN:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX MOHATHM: XUMUYECKUU HIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELECTBO, CI0KHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKas peaklus, XUMUYecKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANIEKTPOIUTHL,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pEaKIUh HOHHOIO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMBbIE pEaKILIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEePHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, WOHHAs, MeETAJJIMYEcKas), KpPUCTAJUIMUECKas pElETKA, KOpPpO3Hs
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakUuu, HpelelbHO JIOIyCTUMAas
koH1eHnTpanus [1JIK BemecTna;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IOHATUA U MPUMEHSATH 3TU
MIOHSITHS ITPH ONIMCAHUM BEILECTB U UX MPEBPAILECHUN;

UCMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY Ui COCTaBICHHMS (OpMYJ BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKHX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, NMPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCy COCIMHEHHWH 1o (opMmysaMm, BUJ XUMHUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYECKasl) B HEOPraHMYECKUX COEIMHEHUSX, 3aps/l HOHA IO XHUMHYECKOH
dopmye, XxapakTep cpelbl B BOAHBIX PAacTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJIJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoanyeckoro 3akona [[. . MenzaeneeBa u 1eMOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATh U XapaKTepu3oBaTh TabnuuHyio ¢opmy [lepuoanyeckoit
CUCTEMBbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas noiarpynna (A-
rpynna)» u «mnobouyHas mnoarpymnna (b-rpynma)», maneie u Gosblive MepUOJIbI,
COOTHOCHTH 0003HaueHHs, KOTOpble HUMEIOTCd B IEpUOoAMYEecKOd Tabnuie, C
YHUCIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIOSM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COEIMHEHUI B IPEJENax MaJbIX NEPUOJOB M TJIaBHBIX NOAIPYMI C YYETOM CTPOECHUS
UX aTOMOB;



KJIaccu(puuUpoBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMUUECKUE
peakuuu (10 YMCIy W COCTaBY Y4YacTBYIOIIMX B pPEaKIUH BEIIECTB, IO TEIJIOBOMY
3 eKTy, 0 H3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W cHenu(uyYeckrne XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

COCTaBJIATh YPaBHEHUS DJICKTPOIMTHYECKON TUCCOLMALMU KUCIIOT, LICJIOUYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEaKLMi HOHHOrO OOMEHA, YpaBHEHUS pPEaKLUid,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIy BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYUIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUI IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOr0 OajaHca ITUX PeaKIuil;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHS, BO3ZMOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX IPEBPAILEHUN B Pa3JIMYHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MAcChl BEILLIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT0 JIEMEHTA 110 (pOpMyJie COCJUHEHNUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON peaKlty;

coOuoaTh MpaBWja I0JIb30BAaHUS XUMMUYECKOW TOCYJIOM U J1abOpaTOpHBIM
o0OpyI0BaHHEM, a TaKKe IpaBUja OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
UHCTPYKLHSAMU 110 BBIOJHEHUIO J1a00OPATOPHBIX XUMHUECKUX OIBITOB IO MOJIY4YEHUIO
¥ cOOMpaHuIo ra3000pa3HBIX BEMIECTB (aMMHAaKa U yIIIEKHCIIOT0 Tasa);

IIPOBOAMTH PEAKIMU, MOATBEPHKAAIOIINE KAUECTBEHHBII COCTAaB PA3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOAUA-, KapOoHart-, docdart-,
CHIIMKAT-, Cylnb(haT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE OIEpPALlUU MBICIUTEIBHON NEATENBHOCTH — aHAIU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIeHHEe, CHUCTEeMAaTU3allUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHBIX
CBA3€M — JUId M3Y4YEHHUs CBOMCTB BEIIECTB M XMMHMUYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl I[IO3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICTICHHBI).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ko €CTBO 4aco
Ne HaumeHoBaHue pa3jiesioB U SHHECTBO A K: po e IpaxTiueckue JuaekTpoHHbIe (HU(POBHIE)
/ HTPOJIbLHEI THYECKH 6
n/n TeM NPOrpaMMbl Bcero paGoThI paGoTI o0pa3oBaTe/ibHbIE PeCYPChI
Pazjen 1. [lepBoHayaibHble XUMHYECKHE OHATHSA
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUSA U 5 ) bubnuorexa [JOK

’ MPaKTUYECKON NeATEITbHOCTH https://m.edsoo.ru/7141837¢c

yenoBeKa

12 BemecTBa 1 xuMuueckue 15 1 bu6mmorexa [IOK

’ peaKIuu https://m.edsoo.ru/7{41837¢c

Hroro nio pazgeny 20

Pa3nes 2. BaskHeiilne npeacTaBuTe I HEOPraHUYECKUX BelIeCTB
71 Bosnyx. Kucnopon. ITonstue 6 bub6nuorexa [IOK

' 00 okcHaax https://m.edsoo.ru/7f41837c¢
29 Bonopoa.Ilonstue o kucnorax ] 1 bubnnorexa [JOK

) M COMIAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHHUSIX https://m.edsoo.ru/7f41837c¢
24 OCHOBHBIE KJIaCChl 11 1 1 bubmuoreka [JOK

HEOPraHWYECKUX COCTMHEHUI

https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsi3b. OKHCINTENbLHO-BOCCTAHOBHUTEIbHbIE pPe€akIumn

[lepronnueckuii 3aKOH U
[lepuoanueckas cucrema
XUMHYECKHX 3eMeHToB /1. H.
MenneneeBa. CtpoeHue aToma

3.1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢



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

XUMHYECKasa CBIA3b.

3.2 OKuCINTENIBHO- 8 buGmorexa LIOK
) https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIE PEAKIIUU
Hroro no pazgeny 15 bubimotexa [IOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (uudposbie)
Ne i/ S Beero KOﬁHTpO.}IbeIe HpﬁaKTquCKI/Ie 06pa3oBaTeNLHbIe
padoThI padoTsI pecypesl
Pa3znea 1. BemecTBo 1 XUMHYECKHE PeaKIU
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX Pa3J/IelioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnmoreka [JOK
’ peaKImit https://m.edsoo.ru/7f41a636
13 DJIEKTPOJIMTHYECKAS JUCCOIUALIMS. ] 1 1 bu6nmorexa LIOK
' XUMHUYECKUE PEAKIIHH B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pazjnen 2. HemeTa/uibl M UX COeIMHEHUSI
71 OO0m1as XxapakTepruCcTUKa XUMHUECKUX 4 1 bubmuoteka [IOK
) snemeHToB VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636
o | S o ; B LOK
) Py - -eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
but6mmoreka [IOK
23 aneMeHTOB VA-rpymisl. A30T, pochop U ux 7 1 https://m.cdsoo.ru/7f412636
COCTMHECHUS
o | o 8 1 , Bomosok
' . Py : post https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazgeny 25
Pa3gen 3. MeTaJJILI M BX COeIUHEHU ST
3.1 OO0mIre cBOMCTBAa METAJIOB 4 bubmmorexa HOK

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



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

bubnunoreka LIOK

32 Bakueime MeTauibl 1 UX COeIUHEHUS 16 https-//m.edsoo.ru/7f412636
Hroro no pazgeny 20
Pa3znen ‘4. XuMHUS U OKPYKAKIIASA cpeaa

41 B 3 bu6nmmoreka [IOK
. €IIeCTBA M MaTEPHUAJIbI B )KM3HU YEJIOBEKa https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
P 3 bubnunoreka LIOK

C3CPBHOC BpeMA https://m.edsoo.ru/7{41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

8 KUIIACC

No KoJsnvecTBO 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE

/i Tema YpoKka Beero KO]—[TpO_]'[[,]—[],]e HpaKTuquKHe w3ydeHus OﬁpaSOBaTeJILHbIe
padoThI padoTbI pecypcbl

1 [Ipenmer xumuu. Ponp xumuu B 1 bu6mmorexa [IOK
JKU3HU 4desoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c

) ITonsiTe 0 MeTO1aX MO3HAHUS B 1 bu6mmorexa [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuia

3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM)

4 Yucreie BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
pazzeneHusi cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 Eggﬁ/ﬁe;{asioﬁ/ 0288
OYHMCTKH [TOBAPEHHOM COJIN )» — ]

6 ATOMBI 1 MOJIEKYJIBI 1 bubmorexa LHOK

https://m.edsoo.ru/ff0d2a6¢

7 XuUMHUUYECKHE 2JIEMEHThI. 3HAKU 1 bubmuoreka [JOK
(CUMBOJIBI) XUMUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTsle U COXKHBIE BENIECTBA 1 EH6H‘HOTeKa LOK

https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 EH@I.HOTeKa LIOK

ttps://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa

10 BelIeCTB. XUMHUUeckas popmyIa. | bubnuorexa [IOK

BanenTHOCTS aTOMOB XUMHYECKUX
9JICMCHTOB

https://m.edsoo.ru/ff0d2eae

11

OTHOcHuTeNnLHAsA aTOMHAas Macca.

bu6mmorekxa [IOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2eae

OTtHOCHUTENbHAS MOJIEKYJIIpHAsI Macca

https://m.edsoo.ru/ff0d323¢c

12 MaccoBast 7011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUU https://m.edsoo.ru/ff0d350c¢
13 KomnuectBo BemecTsa. Moib. bu6mmoreka [IOK
ModnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nYeCKUe U XUMUYECKHUE SIBICHUS. bubmuoreka [JOK
XuUMHYecKasi peaKIus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBus NpoOTEKaHUs bubnnoreka [JOK
XUMHAYECKUX PEaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnnoreka [JOK
XUMHUECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
| Do e, e B LOK
B yp . https://m.edsoo.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
18 Kgafcll:llg) ?é((?: H;H);I:III\/I/I;I qe;;?;(meHnﬂ bubmorexa [TOK
peaKl ¢ P ’ https://m.edsoo.ru/ff0d3{34
3aMelIeH s, OOMeHa)
15 mucroneuer, Oobmenme n BuGmrorera 1K
" FTET. OB https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIIVsl 3HAHUH
20 KonTponbnas padora Nel no teme bubnnorexka [JOK
«BemecTBa 1 XUMHUECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
21 BB(?;HY);_K;Z[;((): I)or 3323 .31?601\:;;: u bubmorexa LHOK
Ayxa. poZ https://m.edsoo.ru/ff0d448e
npocToe BeuiecTBo. O30H
| S e s B LOK
PoJia (peakil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 006 okcumaax
33 aboparopi n mpowmemoer ubanorexa LIOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciaopoaa
24 TemnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK



https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
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https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

pCaKkuuu, NOHATUC O
TEPMOXUMHUYCCKOM YPaBHCHHH, K30~
U SOHAOTCPMHUUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TormBo (HedTh, yroib U METaH).

bubmuoreka [JOK

25 3arpsi3HEHHE BO3TyXa, CITIOCOOBI €T0 https://m.edsoo.ru/fl0ddcda
MIPEIOTBPALICHUS
25 | Lpmmmceme o 6.3 0 B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/JIa, U3YYCHHE €T0 CBOMCTBY
27 Bonxopon — anemeHT u nmpocroe bubnnorexa [HOK
BemecTBo. Haxoxxnenue B npupojie https://m.edsoo.ru/ff0d4dd0
78 dOusnvecKkrue U XUMUYECKHE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHus1 BOAOPO/Ia B bubnuoteka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
5 lonyuenme n companme soopoma Bumiotexs LIOK
. ’ https://m.edsoo.ru/ff0d4{42
W3Y4YEeHHE €r0 CBOMCTBY
32 MossipHblii 005EM ra30B. 3aKOH bubnuoreka [IOK
ABorajipo https://m.edsoo.ru/ff0d542e
53 mencorsa rass o e mosecTnONy Bufmrorexa LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
(o | e nkce o B LOK
.. . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIIIEHUH T'a30B
35 du3nvecKkrue U XUMHUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstre 00 bu6mmoreka [IOK

WHJIUKATOpax

https://m.edsoo.ru/ff0d59¢2



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
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Bopa xak pactBoputens.
HacbliieHHbIe 1 HEHAChIILEHHbIE

bu6mmoreka [IOK

37 pacTBopbl. MaccoBast 0151 BEIIeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTrueckas padota Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmumoreka [IOK
onpeneaEHHON MacCOBOU JI0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBA»
39 KonTponbnas padora Ne2 o teme bubnnorexa [HOK
«Kucnopoa. Bonoposa. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KiIacCU(UKaIUs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
j | oo e oo B 10K
’ https://m.edsoo.ru/ffl0d664¢
aM(pOTEpPHBIX OKCHUJIOB
42 OcHoBaHus: cOCTaB, KJIaccu(pUKAIIHs, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnre u XuMHU4YeCcKue CBOWCTBA bubnnoreka [JOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnre u XuMHU4YeCKue CBOWCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
o | oS oy, Bunionsa LOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIIEPUMEHTATBHBIX 33124 TI0 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUIY
48 I'eneTnueckas CBA3b MEXKIY bubnuoreka [IOK

Ki1acCaMH HCOPraHU4YCCKUX

https://m.edsoo.ru/00ad9a50
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COE€IUHEHUN

O0001IeHYE ¥ CUCTEMATU3 AU

bubmuoreka [JOK

49 3HaHUI https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no teme
50 "OCIE))BHBIG KJIIZJ.CCBI HEOPraHUYECKUX bubmmorexa [IOK
o https://m.edsoo.ru/00ad9¢la
COeTMHEHU I
[lepBbie NOMBITKY KJIaCCUPUKATUU
51 XI/H\I;I/IquKI/IX JJICMEHTOB. ?IOH;TIHe 0 bubmorexa [TOK
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[lepuoanueckuii 3aK0H U
57 [lepuoanueckas cucrema bubnnorexa [HOK
XUMHYECKUX 31eMeHTOB J[. H. https://m.edsoo.ru/00ada52¢c
MenpeneeBa
53 [Iepuoapl, rpyniisl, HTOATPYIIIBI bubmorexa [IOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnuoteka [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CrtpoeHne 3JIeKTPOHHBIX 06onoquU Bubnmorexa [IOK
55 aToMoB dJieMeHTOB llepnoanueckoi )
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenaeneeBa
XapakTeprucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €ro MOJIOKEHUIO B bubnuoteka [JOK
Ilepuonuueckoii cucteme /I. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [leproauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnuorexa [IOK
N. MenneneeB — ydu€HbIN, TIEAaror u https://m.edsoo.ru/00ada96e
rpaxJIaHuH
58 DIJIEKTPOOTPULIATETLHOCTH aTOMOB bubmuorexa [JOK
XUMHYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas xumuueckas CBs3b bubmoreia LHOK

https://m.edsoo.ru/00adac34
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KoBanenTHas noJrsipHad XuMHUYCCKas

bubmuoreka [JOK

60 CBSI3b 1 https://m.edsoo.ru/00adaab8
61 KoBanentHas nenomnsipas 1 bubmuoreka [JOK
XUMHYECKAsI CBS3b https://m.edsoo.ru/00adaab9
bu6moreka [JOK
62 Crenens, oxncnenns I https://m.edsg).ru/OOadae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmoreka [IOK
peaxknuu https://m.edsoo.ru/00adb076
64 OxuCIINTENIN 1 BOCCTAHOBUTEIIH 1 bubmmorexa LIOK
https://m.eds00.ru/00adb076
65 | «Orpocatne atons, Kisatrcomma | bummotera LIOK
B3y https://m.edso0.ru/00adb486
66 PezepBublit ypok. O600meHne u 1 bubnnorexa [HOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33¢c
67 PezepBHblit ypok. O0001IeHNE 1 1 bubnuoreka [IOK
CHCTEMAaTH3alMs 3HAaHUH https://m.edsoo.ru/00ad9cb2
63 PesepBHblil ypok. O60011eHne u 1 bubnnorexka [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 63
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9 KJIACC

KoaunuyecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

JI:[;-)H Tema ypoxa Beero Kontpoabnsle IIpakTuueckue fl[:;:EHI/Iﬂ o0pasoBaTejbHbIe
padoThI padoTbl pecypcbl
[Tepuonuueckuii 3aK0OH.
| [lepuoauueckas cucrema | bubnnorexa [HOK
XUMHYECKHX 35eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
2| coomemn e cnanearos | 1 Bromorer LLOK
. https://m.edso0o.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMU4eCcKOW CBS3W U THUIIBI | bu6mmoreka [IOK
KPUCTAINTNYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel no reme
5 «IToBTOpenue u yroyonenue | |
3HAaHWI OCHOBHBIX Pa3/elioB Kypca
8 Kiracca»
6 Krnaccudukanus XuMuuecKkux ) bubmuoreka [JOK
peaKIuii o pa3TuYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOI
7 peaKkuuu. HOHSIpTI/Ie 0 TOMOI'€HHBIX U 1 bubmorexa HOK
https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEaKIINUIX
[TonsiTHE 0 XMMUYECKOM Butmiorexa LIOK
8 paBHOBecur. DakTOPHI, BIUSAIONINE 1

Ha CKOPOCTh XUMUYECKON PEeaKINU

https://m.edsoo.ru/00adc28c
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1 MOJIOXKCHUEC XUMHNYCCKOI'O

paBHOBECHS
OxuCIUTENHHO- bubnmoreka [JOK
9
BOCCTAHOBUTEJIbHBIC PEAKIINU https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHYECKON
10 ILI/IC(IJDOHI/IaHI/II/I.pCI/IJ'II)HLIC U ciia0ble bubmorexa [TOK
https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 HonHble ypaBHEHHS peakuit bubmorexa IOK
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHHH B CBETE NMPEACTABICHUI bubnuorexa [JOK
00 DJIEKTPOIUTUICCKOU https://m.edsoo.ru/00add5d8
JUCCOLUAIIUU
XHUMUYECKUE CBOKCTBA COJIEH B
13 CBETE TMPEICTABICHUI 00 bubmmoreia LIOK
. https://m.edsoo.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIU
14 [TonsTHe 0 runponuse conen bubmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMaTU3AIIHS bubnuoteka [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 «I?emeHHe 31<cnpepI/IMeHTaJILHLIX Bubmiorexa LIOK
https://m.edsoo.ru/00addbfa
3a/1a9
KonrtponsHas pabota Ne2 o reme
17 «DNEKTPOIUTHYECKAS bubmuorexa [JOK
nucconuanus. XUMHUIECKHE https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPAX»
18 OO01mmas XxapaKTeprCcTUKa raJIOTeHOB. bubnmoreka [JOK
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XUMHUYECKUE CBOMCTBA HA IPUMEPE
xJjiopa

https://m.edsoo.ru/00addfe2

XinopoBogopoa. ColisiHast KUCIOTA,

19 €CKHUE CBOMCTBA, IIOJIyYCHUE bubmorexa [OK
XAMHYECKHE CBOMCTBA, IIOIyUYEHHE,
Y https://m.edsoo.ru/00ade104
MIPUMCHECHUE
IIpaktrueckas padora Ne 2 o teme
20 3 p . bu6mmoreka [JOK
«ITomyyeHne CONTHON KHCIIOTHI,
y . N https://m.edsoo.ru/00ade348
W3Y4YCHHE € CBOMCTBY»
Brruncaenus o ypaBHEHUSAM
)1 yp . bu6mmoreka [JOK
XAMUYECKHX peaKIui, €CIIM OJUH
peakh a https://m.edsoo.ru/00ade4 88
13 peareHTOB JaH B U30BITKE
” OO01mmas xapakTeprCcTUKa YJICMCHTOB bubnuorexa [JOK
VIA-rpynnel https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.
Haxoxnenue cepbl u eé bubnnorexka [JOK
23 .
COCIMHEHUI B TIPUPOJIE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBoopo, CTPOEHHE,
24 o 13) ef pell P ccKte bu6mmoreka [IOK
A3UYECKHAE U XUMUYECKU
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunsl ceprl. CepHas KHCIIOTA,
’5 o A P P bubnmnoreka [JOK
U3UYECKHE U XUMHUYECKIUE
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMEHEHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
OCHOBE IIPOMBIIIJIEHHOI'0 CII0c00a
P . bubnmoreka [JOK
26 MOJIyYEHUSI CEPHOU KUCIIOTBI.

XUMHUYECKOE 3arpsi3HEHUE
OKpYKarolleu cpebl

https://m.edsoo.ru/00adec8a
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COCAUHCHUAMU CCPhI

Brruncnenune MmaccoBod 10U

bu6mmoreka [IOK

27 BBIX0/JIa MPOYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
OO6m1ast XxapaKTepuCTHKA SJIEMEHTOB
VA-rpynimsl. A3oT,

28 paCprO}::TpaHeHI/IC B NPUPOJIE, Bubmmorexa LOK

https://m.edsoo.ru/00adeeca6
(bU3UYECKHEe U XUMHUYECKUE
CBOMCTBa
AMMHaK, ero (pU3nYecKue u
29 XUMUYECKUE CBOWCTBA, MOIYyUYEHUE Bubmmorexa LIOK
’ https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 1o Teme
30 «ﬁonyquI/Ie aleMHaKa M3y4YeHUE Bubnmorexa LIOK
. ’ https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A30THAas KUC0Ta, €€ (pru3nuecKue u bubnnorexka [JOK
XUMHYECKHUE CBONCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHMS B KAUECTBE MUHEPAIbHBIX

32 yanoOpeHuid. XuMHU4eckoe ’ bubnmorexa LIOK

. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpPeIbl
COCAMHCHHUSIMH a30Ta
®dochop. Oxcun docdopa (V) u
33 (bocg)olljﬁaﬂ ann(clea,(b(blfm(qez:Kne " bubnmorexa HOK
. https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MTOJTyICHUE
Hcnonb3oBanue GocaToB B
34 KauecTBE MUHEPATbHBIX bubmuoreka [JOK

ynoopeHuii. 3arps3HeHHE
MIPUPOIHOM cperbl hocdaTamu

https://m.edsoo.ru/00adfc20
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Yraepon, pacripocTpaHEHHE B

35 npupoie, GU3NIecKue u BrGmnorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxcunsl yraepojaa, ux pusndeckue
1 XMMUYCCKHUE CBOMCTBA.
36 DKOJOTUYECKHE MPOOTIEMBI brbmiorexa OK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTiepo/ia
Iv)
37 VYronpHas KucoTa U €€ Cou Bubnnorexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
n "[TonyuyeHune yriaekucioro rasa. bubnuoreka [IOK
KavecTBenHas peaxius Ha https://m.edsoo.ru/00ae027¢
KapOoHaT-1oH"
[TepBoHavaIbHBIC TOHATHUS 00
39 oprpaHI/IquKI/IX BEIIECTBAaX KakK O Bubmmorexa LHOK
https://m.edsoo.ru/00ae054¢
COCTMHEHUSX YTIepoaa
40 Kpemnuii u ero coequHeHus bubmorexa HOK
https://m.edsoo.ru/00ae080a
[TpaxkTrueckas padota Ne 5.
41 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a7a4 1o teme «BakHeimme https://m.edsoo.ru/00ac0bf2
HEMETaJUIbl U UX COCTUHEHUS
KontpoasHas padora Ne3 mo teme
42 «Ba;}:{eﬁmne erMeTaJ'IJ'H)I U UX buommorexa LOK
https://m.edsoo.ru/00ae0el18
COCIUHCHHMS
43 OO01mas xapakTepucTuKa bubnmoreka [JOK

XUMHNYCCKHUX 3JICMCHTOB —

https://m.edsoo.ru/00ael03e



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJUI0B. MeTtajuinueckas CBs3b U
MeTaJlJIn4ecKasi KpucTainyecKkas
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

XUMHUYECKUE CBOUCTBA METAJLIOB.

44 DNEKTPOXUMHUYECKUN Psit Bubmorexa IOK
. https://m.edsoo.ru/00ael 156
HaIPSDKCHUH METaJIJIOB
OO6m1re crnocoObl MOTyYSHHS
MetajuioB. CrutaBel. BeraucieHus
45 10 YPaBHCHHSIM XUMUYICCKUX Bubnmorexa LIOK
N https://m.edsoo.ru/00ael 156
peaKui, eciiu OJJUH U3 PEarcHTOB
COJICP)KUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmmoreia LIOK
https://m.edsoo.ru/00ae1278
47 [Ilemo4HbBIE METAIITBI bubmorexa HOK
https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnuoteka [JOK
KaJTust https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bu6mmoreka [IOK
KaJIbIUH ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiiime coeauHeHU KLU bubmorexa HOK
https://m.edsoo.ru/00ael5e8
51 O06o001meHre U CHCTEMAaTH3aIIHS
3HAHUI
5 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmoreka [IOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [TpakTuyeckas pabora Ne 6 o Teme bubnuoreka [IOK

"YKEcTKOCTh BOIBI 1 METOALI €6

https://m.edsoo.ru/00aeclae8
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ycTpaHeHus"

54 J— bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmuoreka [JOK
55
THAPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 OKcupl, THAPOKCUABI U COTH bu6mmoreka [IOK
xene3a (II) u xxenesa (I1I) https://m.edsoo.ru/00ae35¢6
58 O00011IeHNE U CUCTEMATU3AIUS
3HAHUH
[IpaxTuueckas padora Ne 7.
Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
59 .
3a7a4 o teme «BaxHeimme https://m.edsoo.ru/00ae3de8
METaJUTbl U UX COCTUHCHUS
Brrurcnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIH OJTHH
W3 pEeareHTOB JIaH B U30BITKE WIIN bubnuoteka [JOK
60
COJICPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM JOJIH BBIXOJa MPOAYKTa
peakuuu
61 O06o001meHre 1 CHCTEMAaTH3aIIHS
3HAHUI
KonrtponsHas pabora Ne4 o treme
62 «Baxueie MeTalIbl ¥ UX
COCIUHCHHMS
63 Bemecrtsa u maTepuaisl B bubmuoreka [JOK

MOBCEIHEBHON XU3HU YEI0BEKA

https://m.edsoo.ru/00ae350
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XHUMHYECKOE 3arps3HEHNE bubmumoreka [IOK
64 . 1
OKPY’KaIOIIeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponpb xumuu B perieHun | bubmumoreka [IOK
HKOJIOTHYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHbIil ypok. O600mIeHHE 1 | bubmuoreka [JOK
CUCTEMATH3AN 3HAHUN https://m.edsoo.ru/00aec0d0a
67 PezepHblit ypok. O000mmenue u | bubnnorexa [HOK
CUCTEMAaTH3AalNs 3HAHUN https://m.edsoo.ru/00adb33c¢
68 PezepHblit ypok. O0001menue u | bubnnorexa [HOK
cHCTEeMaTH3alus 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBILEE KOJIMYECTBO YACOB I10 68
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 kinacc/ Pymsutuc I'.E., ®enpaman @.1°., AkiimonepHoe obmiecTBo «31aTenscTBo
«IIpocsemenue»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., Akimoneproe odmiectBo «M31areabcTBo

«IIpocsemenue»

METOANYECKHUE MATEPHUAJIBI J1JIS1 YYUTEJIA

1. Xumus 10-11 kmaccel. COOpHHK 33724 M YIIpaKHEHUH: y4ueb. mocooue it 00meo0pa3oBar.
opraam3anuii /B.B. Uepsuna, A.B. Bapiamora, T.B. XacsHoBa. - M.: [Ipocsemenue, 2019

2. Pemenne 3amay no xumuu. M.I'. Xomuenko - M.: HoBas Bonna: U3narens YMepeHKoB,
2006

3. CoopHuk 3ama4 u ynpaxHeHuit. 8-11 kmacce / A.Jl. Mukutiok - M.: M31aTenscTBO

"Ok3amen", 2009

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. Poccuiickuit oOpa3zoBarenbsHbIit moptan http://www.school.edu.ru

2. Karanor yueOHbIX U3/1aHUH, DJIEKTPOHHOT0 000PYI0BaHUS U 3JEKTPOHHBIX
00pa3oBaTeNbHBIX pecypcoB Jist o0mero oopasosanus http:// www.ndce.edu.ru

3. llIxonpHbIA mopTan http://www.portalschool.r
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