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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1Mo XMMHUU Ha YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUsl COCTABICHA Ha OCHOBE Tpe-
OoBaHMI1 K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOrpaMMbl OCHOBHOTO 001Iero o0pa-
3oBaHus, npeacraBieHHbIX B @I'OC 000, a takxke Ha OCHOBE (QeaepalibHON pabodeil mporpaMMbl
BOCIIUTAHUS U ¢ Y4ETOM KOHLEMIMHU IPENnojaBaHus ydeOHOro mnpeamera «XuMus» B 00pa3zoBareib-
HBIX opranusauusax Poccuiickoin @enepanuu.

IIporpaMma no xumuu Ja€T NpeAcTaBiIECHUE O LENAX, 00LEel cTpaTeruu 00y4eHus, BOCIUTAHUSA
U pa3BUTHUs 0OyUaIOIIMUXCs CPEACTBAMU Y4eOHOIO MpeAMeTa, yCTaHABIMBAET 0053aTeIbHOE IIPEeaMET-
HOE COZIep KaHue, IPeyCMaTpUBAeT PACIpeesIeHUe ero 1o KjiaccaM M CTPYKTYpUpOBaHUE 110 pasze-
JaM ¥ TéMaM IMPOrpaMMBbl 10 XUMHHU, OIIPEJEISIET KOJINYECTBEHHBIE U KAUECTBEHHBIE XapaKTEPUCTUKU
COJIEpKaHUs, PEKOMEHIYEMYIO I1OCJIEI0BATEIbHOCTh U3YUYEHUSI XUMHUM C YYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JJOTMKH Y4€OHOTO Ipolecca, BO3PACTHBIX OCOOCHHOCTEN 00ydaroluxcs,
oIpeesIseT BO3MOXHOCTH MpeaAMeTa sl peanu3aluu TpeOOBaHUM K pe3ylbTaTaM OCBOECHUS OCHOB-
HOI 00pa30BaTeIbHON MPOTrPaMMBI Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a TaKKe TpeOOBaHUI
K pe3yibTataM OOY4YeHHUs XMMHUU Ha yPOBHE Iiefiell M3y4eHHUs IpeMeTa U OCHOBHBIX BHJIOB Y4eOHO-
[I03HABATENBHOM JEATEIbHOCTH 00YUarOIIErocs 0 OCBOCHUIO y4EeOHOT0 COIEePKaHMSL.

3HaHUE XUMHUM CIIY)KUT OCHOBOM i (POpMUPOBaHMS MHPOBO33PEHHS OOYYaroLIErocs, €ro
MPEJCTaBICHUN O MaTepPHaJbHOM EIWHCTBE MHUpA, BAXKHYIO POJIb UTPAIOT (HOpMHUpYyEMble XHUMHEH
MPEJCTAaBICHNUS O B3aUMOIIPEBPAILICHHSIX YHEPTUU U 00 SBOJIOIMHY BEIIECTB B MPUPOAE, O MyTIX pe-
IIEHUs] TJ00aJIbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA — CHIPEBOW, HYHEPrEeTHUECKOM,
MUILEBOM U 3KOJOrMyecKoi 6€301aCHOCTH, MPOOIIEM 3paBOOXPAHEHHUS.

N3ydenune xumuu:

CIIOCOOCTBYET pealn3aliii BO3MOKHOCTEH Il CaMOPa3BUTHA U (POPMUPOBAHUS KYIbTYPHI JINU-
HOCTH, €€ 0011el 1 (QyHKIIMOHAILHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJl B (YOPMUPOBAHHE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00ydaronuxcs, HaBbl-
KOB MX CaMOCTOSITEIbHON y4eOHOW N1eATeNbHOCTH, IKCIEPUMEHTANIbHBIX M UCCIIEOBATEILCKUX yMe-
HUH, HEOOXOAMMBIX KaK B IIOBCETHEBHOM U3HHU, TaK U B MPOPECCUOHANBHON 1€ATEIbHOCTH;

3HaKOMHT CO CHEeNM(PUKON HAyYHOTO MBILIUICHHS, 3aK/I1aJbIBa€T OCHOBBI LIEJIOCTHOTO B3IJIAa Ha
€IMHCTBO MPHUPOJBI U YENIOBEKa, SBISAETCS OTBETCTBEHHBIM 3TanioM B (hOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0yYaroUINXcs;

croco0cTByeT (POPMHPOBAHUIO LIEHHOCTHOI'O OTHOLLIEHUS! K €CTECTBEHHO--HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOrMUYECKOe 00pa3oBaHNe 00yUYarOIUXCsl.

JlaHHbIEe HanpaBieHNs B 00y4eHUH XUMHMU 00eCIeunBaloTCs crennuKkoil cogepkanus yueOHo-
ro mpeaMeTa, KOTOPbIN SBJISETCS MEeJaroruuecky aJanTHPOBAaHHBIM OTpa)KeHHEeM 0a30BOM HAyKH XHU-
MHH Ha ONPEACIIEHHOM JTare €€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO 0oOIIero oOpa3oBaHUS OPHEHTUPOBAH HAa OCBOEHHE 00Y-
YalOIIUMHCA CUCTEMBI IEPBOHAYATIbHBIX NOHATUN XMMHUHM, OCHOB HEOPIaHMYECKOM XMMHUU U HEKOTO-
PBIX OTJEJBHBIX 3HAUYUMBIX TIOHATUN OPraHUYECKON XUMUH.

CrtpykTypa coaepkaHusl IPOTrpaMMBbl IO XUMHUH chopMHpOBaHa HA OCHOBE CUCTEMHOTO MOJIX0Aa
K e€ u3yuenuto. CoaepkaHue CKJIaJbIBAETCS U3 CHCTEMBbI MOHATHI 0 XMMHUYECKOM 3JIEMEHTE U Bellle-
CTBE U CHUCTEMBI MOHATHNA O XUMUYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpPraHH30BaHBI MO
IIPUHLIMITY [1OCJIEJOBATEIBLHOIO Pa3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX IPECTAaBICHUN Pa3HOro
YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— YYEHHSI O CTPOCHHH aTOMa U XMMHUYECKOH CBSI3U;

— MPE/ICTaBIEHUH 00 AJIEKTPOIUTHYECKON JUCCOIMALIMH BEIIECTB B PaCTBOpaXx.



Teopernueckne 3HaHUS pacCMAaTPUBAIOTCA HA OCHOBE AMIIMPUYECKH MTOJYYEHHBIX U OCMBICIICH-
HBIX (paKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJJHOIO YPOBHS K IPYrOMY, BBIIOIHSS (QYHKIIUN 00B-
SICHEHUS U NIPOTHO3UPOBAHUS CBOICTB, CTPOCHUS U BO3MOXHOCTEH IIPAKTUUECKOT0 IPUMEHEHHUS U T10-
Jy4EeHHUs U3y4aeMbIX BEIIECTB.

OcBoeHme nMporpaMmbl 0 XUMHUH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAYyYHOM KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOIIECHUS
K Hay4yHOMY 3HaHHUIO U METOJAaM II03HaHUs B HayKe. V3yueHne XUMUN NPOUCXOAUT C MPUBJICYEHUEM
3HaHWH U3 paHee U3YYEHHBIX YUeOHBIX peaMeToB: «OKkpyxarouuii Mupy, «buosorus. 5—7 kiaacce» u
«®Dusuka. 7 Kimace».

[Ipu n3yyeHUH XUMUHU NIPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHYECKOM HayKH Kak 00-
JIACTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUUECKOMN IE€ATEIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOM-
IIOHEHTOB MUPOBOM KyNbTyphl. 3ajjauya y4eOHOro MpeaMeTa COCTOUT B (JOPMHUPOBAHUU CHCTEMBI XH-
MHUYECKUX 3HAHUHA — BaKHEHIINX (PaKTOB, MOHATUH, 3aKOHOB U TEOPETHUYECKUX IMOJIOKEHUH, TOCTYTI-
HBIX 0000IEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKH, B IPUOOLIEHUN K HAyYHBIM METO/1aM
MO3HAHUS MPHU U3YYECHUH BEIIECTB M XUMHYECKUX pEakiii, B (JOPMUPOBAHUHU M PA3BUTUH TO3HABA-
TEJbHBIX YMEHUH U MX NPUMEHEHMU B y4yeOHO-IIO3HABaTEIbHOW M yueOHO-HCCIel0BaTeIbCKON Jies-
TEJBHOCTH, OCBOCHUH TPABHJI 0€30IaCHOTO 0OpalleH sl ¢ BEIIECTBAMH B TOBCEHEBHOM KU3HU.

[Ipu n3ydyeHnn XMMUU Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs BaKHOE 3HAUCHHE MTPHOOpe-
JIM TaKue 1eJH, KaK:

— (OopMHUpPOBaHME MHTEIUIEKTYaJlbHO PA3BUTON JIMUHOCTH, TOTOBOM K caM0O0Opa30BaHUIO, CO-
TPYAHUYECTBY, CAMOCTOSITEILHOMY MPHHATHIO PEIICHHH, CTOCOOHOM alanmTUpOBaTHCS K OBICTPO Me-
HSIOLMMCS YCIIOBUSIM JKU3HU;

— HAIPaBJIEHHOCTb OOYyYEHHUs] Ha CHUCTeMaTHyecKoe NpuoOIIeHne O0Yy4aroluxcs K caMOCTOs-
TEJIbHOM MO3HABATEJIbHON AEATENbHOCTH, HAyYHBIM METOJIaM MO3HaHMs, (OPMUPYIOLUIMM MOTHUBALIUIO
U pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— obecreueHne ycioBUi, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00yUYarOLUIUMUCS OIbITa Pa3HOO0O-
pa3HOil AESITENbHOCTH, TO3HAHUS U CaMOIIO3HAHMUS, KJIIOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHILIUN),
MMEIOLIUX YHUBEPCAIbHOE 3HAYEHUE JUISl PA3JIMYHBIX BUJIOB IEATEIbHOCTH;

— ¢opmupoBanue ob1mel GyHKIHOHATBHON U €CTECTBEHHO-HayYHOU I'PaMOTHOCTH, B TOM YHUCIIE
yMeHUI OOBSICHATD U OLIEHUBATh SIBJICHUS OKPYKAIOIIET0 MUPA, UCHOJIb3Ysl 3HAHUS U OIIBIT, MOJTyYeH-
HbI€ IPU U3YYEHUU XMMUHU, IPUMEHATh UX MPU PEUIeHUH MpoOJieM B MOBCETHEBHOM XU3HU U TPYAO-
BOH JIESATCILHOCTH;

— (hopMupoBaHHe y 00yYaIOUIMXCS T'YMAaHHUCTUYECKUX OTHOILEHHH, MOHMMAaHUS LEHHOCTH XH-
MHUYECKUX 3HAHWH JUI BBIPAOOTKM SKOJIOTMYECKH 11€JIECO00pa3HOro MOBEACHHS B OBITY U TPYHOBOH
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBbS M OKPYKAIOLIEH MPUPOIHON Cpeibl;

—pa3BUTHE MOTHBAIMK K OOYyYEHHIO, CIOCOOHOCTEM K CAaMOKOHTPOJIO M CaMOBOCIUTAaHUIO Ha
OCHOBE YCBOEHMS O0ILEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOouiis u
HaMpaBJICHHOCTH JalbHENIIEro 00ydeHHU .

O61iee yncno 4acoB, OTBEIEHHBIX Ui U3yUEHHs] XMMUU Ha YpOBHE OCHOBHOTO 0011ero oopas3o-
BaHUs, cocTaBiseT 136 yacoB: B 8 kimacce — 68 gacoB (2 yaca B HEJIENIO).,B COOTBETCTBUH C YI€OHBIM
mwranoMMBOY Capnsiackoit COLI um WN.T. Tapanosa Ha 2023-2024 yaeOHbIi TOA, PaKTHYECKHM KO-
JMYeCTBOM yueOHbIX nHed (uckmouas 01.05.2024), ¢ yueToM Tofo0BOro KajleHIapHOro rpaduka
MBOY Caspaguckoit COII um U.T. Tapanoa Ha 2023-2024 y4eOHbIH roji, pacnucaHus 3aHATHI I
1-11 xnaccoB MBOY Casnsinckoit COLI um N.T. Tapanosa Ha 2023-2024 y4eOHbII T0/1, KOJTUYECTBO
4acoB 3a roj 8 kiacc — 66, 9 knacc - 67, BblloJIHEHHE pabouux mporpaMMm oOecreynBaeTcs B OJTHOM
o0beMe 3a CUeT YIJIOTHEHUS TEM MTOBTOPEHHUS.



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumun. Ponp XuMuUM B )KM3HU 4YeloBeKa. XUMUS B CUCTEME HayK. Tena u Bemie-
cTBa. Pu3NUECKUE CBOMCTBA BELIECTB. ArperatHoe cocTtosHue BemlecTB. [loHsaTne o Meromax
No3HaHUs B XuMHUH. YucTele BeniectBa U cMec. CriocoObl pa3fieNieHust CMecei.

ATOMBI U MOJEKYJbl. XUMUUECKHE 3JeMEHTbl. CUMBOJIBI XUMUYECKUX 3eMEHTOB. [Ipo-
CTBIE U CIJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCT-
Ba cocraBa BeuecTB. OTHOCUTENIbHAs aTOMHasg Macca. OTHocUTENbHAsE MOJIEKYJISIpHAs Macca.
MaccoBast 1011 XUMHUYECKOI'0 JIEMEHTA B COEAMHEHUU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3b KOJIMYECTBA, Macchl U
YHCclla CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacy€rsl mo hopMynaM XMMHUUYECKUX COSTUHEHHH.

duznyeckue U XMMHUYECKUE SIBICHMS. XUMHUYECKasl peakuusi U €€ NMpU3HaKU. 3aKOH CO-
XpaHEHUsl Macchl BELIECTB. XMMUYeckue ypaBHeHusa. Knaccuduxanuss XMMHUECKHUX peakuui
(coemuHeHus, pa3I0oKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYNIOH, MpaBWiIaMi pabOThl B JabopaToOpuH W MpUEMaMu
oOpamieHus ¢ J1abopaTopHbIM 000PYIOBAaHHEM, N3YUYEHUE U ONHCAaHUE (PU3NIECKUX CBOMCTB 00-
pa3loB HEOPraHMYECKUX BEIIeCTB, HaOMoAeHne Pu3ndeckux (IJIaBI€HUE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCAIIM BOJIbI) U XMMHYECKHX (TOpeHHE CBEYH,
IIPOKAJIMBaHUE MEJHOI MPOBOJIOKH, B3aUMOJECICTBHE MeNa ¢ KUCIOTOM) ABICHU, Ha0t01eHue
U OIMCaHUE NMPU3HAKOB MPOTEKAHUS XUMUYECKUX peaklMi (pa3yioskeHne caxapa, B3auMOJIEHUCT-
BHC CEPHOM KHCIIOTHI C XJIOPUAOM Oapus, pasnoxenue ruapokcuaa meau (1) npu Harpesanuwu,
B3anMoJieiicTBHE *kelne3a ¢ pacTBopoM conu Meau (1), n3ydyenue cnocoGoB pasaeneHus cMeceit:
C TIOMOIIIbIO MarHuTa, QUJIbTPOBAHKE, BhIMIAPUBAHUE, TUCTHILIALUSA, XpoMaTorpadus, nposee-
HUE OYMCTKU ITOBAPEHHOH COJIM, HAOJI0IEHNE U ONMCAaHNE PE3yJIbTaTOB MPOBEIACHUS ONbITA, WII-
JIOCTPUPYIOIETO 3aKOH COXPaHEHHs MacChl, CO3JaHNe MOEIeH MOJIEKy (IIapOCTEPKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bo3ayx — cmeck razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT u nipoctoe BemiecTBo. Ha-
XOXKJEHHE KHUCIOpoAa B MpUpoJe, PU3NYECKHEe U XMMHUYECKHUE CBOICTBa (peakUuu TOPEHHS).
Oxcunpl. Ilpumenenue kuciopoaa. CrocoObl MOMydeHHs KHUCIOpoJa B JabOpaTOpUM M MPO-
MbllIeHHOCTH. KpyroBopoT kucnopoaa B npupojae. O30H — aJuI0TponHas MOAU(pUKALUSA KUCIIO-
ponaa.

TemoBoil 3¢(eKkT XUMUYECKON peakIui, TEPMOXUMUYECKUE YpaBHEHHS, 9K30- U IHJIO-
TEPMHUUYECKHE pEaKIMU. TOIUINBO: YroJIb U METaH. 3arpsi3HEHUE BO3yXa, YCUICHUE TapHUKOBO-
ro 3 dexTa, pa3pyuieHre 030HOBOTO CIIOA.

Bopmopon — snemeHT M mpocrtoe BemiecTBo. HaxokaeHue Bogopoaa B mpupoje, ¢puznde-
CKH€ U XMMUYECKHE CBOWCTBA, MPUMEHEHHUE, CTIOoco0bI nonydeHus. Kucnotel u conu.

Mousipabiii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YPaBHEHHSIM.

®usnyeckue cBoiicTBa BoJbl. Boxa kak pactBoputens. PactBopbl. HackllieHHbIe 1 HEHa-
CBILLIEHHBIE PacTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJE. MaccoBasi 10151 BELIECTBA B PaCTBOPE.
Xumuyeckue cBoicTBa BoJbl. OcHOBaHUA. Ponb pacTBOPOB B MPUPOJE M B KU3HU YEIOBEKA.
KpyroBopot Bozbl B mpupoje. 3arps3HeHre NPUPOIHBIX BoJ. OXpaHa M OYMCTKA MPUPOJHBIX
BOJI.



Knaccudukanus Heoprannueckux coenuuennii. Oxkcuapl. Kmaccudukamnus oKCHIOB: CO-
neobpa3zyromue (OCHOBHBIE, KUCIOTHbBIE, aM(oTepHbIle) U HecoleoOpasytomue. HomenknaTypa
OKcUI0B. DU3nNUECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Knaccudukanus ocHOBaHUM: IIENOYM U HEpacTBOpHUMble ocHoBaHus. Ho-
MEHKJIaTypa OCHOBaHuW. Du3znueckue U XMMUYECKUE CBOMCTBa OCHOBaHUU. [lonmyuenune ocHo-
BaHUM.

Kucnotsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nueckue 1 XUMHUUECKUE
cBoiicTBa kuciot. Psg aktuBHoctu metauioB H. H. bekerosa. Ilonyyenue Kucior.

Conu. Homenkiarypa coseil. @uzndeckue M XMMUYECKHE cBoMcTBa cosied. [lomydenue
coJiei.

['eneTnyeckast CBA3b MEXKY KJIACCAMH HEOPTaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJep)KaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHEe, COOUpaHue,
pacro3HaBaHWE W U3YYCHUE CBOWMCTB KHCIIOPO/a, HAOIIOCHNE B3aUMOICHCTBUS BEIIECTB C KH-
CJIOPOJIOM U YCJIOBUS BO3HUKHOBEHUS M MIPEKPAICHUS TOpeHus (IT0Kapa), 03HAaKOMJICHHE ¢ 00-
pa3lamMu OKCHOB M OIMCaHUE UX CBOWCTB, MOJIyYeHUE, COOMpaHKe, pacliO3HABAHHE U U3y4eHUE
CBOKMCTB BOJI0poja (ropeHue), B3aumoaecTeue Bojopoaa ¢ okcuaom menu (1) (Bo3mMoxHO mc-
MOJIb30BaHME BHUIEOMATEPUAIIOB), HAOII0IeHHE 00pa3Il0B BEUIECTB KOJUYECTBOM | MOIIb, HCCIie-
JIOBaHHE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBIICHUE
PacTBOPOB C OINpPEACIIEHHOW MacCOBOM J10JIel pACTBOPEHHOIO BEUIECTBA, B3aUMOJCHCTBUE BOBI
C MeTajulaMU (HaTpueM M KayibliieM) (BO3MOXHO HCIOJIB30BaHUE BUAECOMATEPUATIOB), HCCIIEI0-
BaHHE 00pa3ll0OB HEOPTAHMYECKUX BEIICCTB PA3JIMYHBIX KIIACCOB, HAOIOICHUE H3MCHCHHSI OKpa-
CK{ MHJIMKATOPOB B PacTBOpaxX KHUCJIOT M MIC/I0UeH, n3yueHue B3aumoaeicTeus okcuaa meau (1)
C PacTBOPOM CEpPHOM KUCIIOTHI, KUCIOT ¢ METaNIaMU, PEaKUU HEUTpalIn3aluu, OJyYeHUE He-
PacTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METAaJlla JIPYTUM U3 PacTBOpPA COJIM, PELIEHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHeilme Ki1acchl HeOPraHUYECKUX COSTMHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemenros /[, HU.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKH KJIACCU(PUKAIMKA XUMUUYECKHX 3JIEMEHTOB. [loHsATHE O rpymmax cXoj-
HBIX AJIEMEHTOB (IIEJIOYHBIC U MIEI0YHO3EMENbHBIE METAJIJIbI, TAJIOT€HBI, HHEPTHBIE Ta3bl). JJie-
MEHTBI, KOTOpbIE 00pa3yroT aM(pOTEPHBIE OKCUJIBI U THIPOKCHIBI.

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema xuMuueckux anemeHtos . . Menne-
neeBa. KopoTkonepuoanas u jmmHHONIeproHas GpopMel [leprnonnueckoit CUCTEMbl XUMUYECKHUX
anemeHToB 1. 1. Menneneesa. [lepuoas! u rpynnel. @U3n4ecKkuil CMBICI MOPSAIKOBOIO HOMEPA,
HOMEPOB NepUoa U TPYIIbl FJIE€MEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siaep. M3oronsl. DnexkTponsl. CTpoeHUE 3JIEKTPOH-
HBIX 000sI04eKk aToMOB mepBbIX 20 xumuueckux snemeHToB [lepumonuyeckoii cucremsr J[. U.
MenneneeBa. XapakTepucTHKa XUMHYECKOTO JJIEMEHTA 1O €ro TMoJIoKeHHuIo B leproanyeckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHOIaM.

3nauenne [lepuogmyeckoro 3akoHa u [leproaudeckoil CUCTEMBI XUMUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumnueckas cBsi3b. KoBasnieHTHas1 (MOJISIpHASI U HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPULIATEN b-
HOCTh XMMHYECKHUX 3JIEMEHTOB. VIOHHAs CBA3b.



Crenenp okuciieHHs. OKHCIUTEIbHO--BOCCTAHOBUTENBHBIE peakuuu. [Iponeccel okucie-
HUS ¥ BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCHCTBHE THMIIPOKCHIA
LMHKAa C pacTBOpamMHu KHUCIOT M ILIEJIOYEH, ITPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaKluil (TOpEHUE, pEaKLuU Pa3JIoKEeHNs, COETUHEHMUS).

Mesxxcnpedmemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H MPHU U3YYEHUH XMMHUHU B 8 KJIacCE OCYILIECTBISETCA
yepes UCIOIb30BaHUe KaK OOIIUX eCTeCTBEHHO--HAYYHBIX MOHITHIA, TaK U MOHSITHM, SBIISIOMINX-
Cs1 CUCTEMHBIMU JUIsL OTAENIBHBIX IIPEIMETOB €CTECTBEHHO--Hay4YHOI'O LIUKIIA.

OO0me ecTecTBEHHO--HAYYHBIEC MOHATUS: HAYYHBIN (PaKT, THUIOTE3a, TEOPHs, 3aKOH, aHa-
JU3, CHUHTE3, KiIaccu(uKalus, NepuoAUYHOCTh, HaONIOJCHNUE, SKCIEPUMEHT, MOJEIHUPOBAHUE,
U3MEPEHHE, MOJIEIIb, SIBJIICHHE.

®du3uka: Marepus, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIUJ, U30TOIIbI, PaguOAK-
TUBHOCTB, MOJICKYJA, DJIEKTPHUECKUI 3apsl, BEIIECTBO, TeNO, 00BEM, arperarHoe COCTOSHHE
BEIIECTBa, ra3, PU3NYECKUE BEIMUMHBI, €IMHULIBI U3MEPEHH, KOCMOC, TIJIaHeThl, 3B€3/1b1, CoNH-
e.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rumpocdepa, MUHEPATBI, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOTAE-
MbI€, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KVIACC

BewecTBo M XMMHYECKas peaKkuus

Ilepnonnueckuil 3akoH. Ilepuonnueckas cucrema xumudeckux snemeHToB Jl. Y. Menne-
neeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTU B U3MEHEHHH CBOMCTB XUMUYECKUX 3JIEMEHTOB IEp-
BBIX TPEX MEPUOJIOB, KaIHs, KaJblUsi U UX COCIUHEHUN B COOTBETCTBUU C MOJIOKEHUEM DJIEMEH-
TOB B [lepnoandeckoil cucreMe U CTPOCHUEM UX ATOMOB.

CrtpoeHue BemiecTBa: BUJIbI XUMUYECKON CBS3H. THUMBI KPUCTAJUIMYECKUX PEIIETOK, 3aBU-
CHUMOCTB CBOMCTB BEILIECTBA OT TUIA KPUCTAUINYECKON PEIIETKH U BUJA XUMUYECKON CBS3H.

Knaccugukaius 1 HOMEHKIaTypa HEOPraHMYECKUX BellecTB. XMMHUYECKHE CBOMCTBA Be-
LIECTB, OTHOCAIIMXCS K Pa3JINYHBIM KJIAaCCaM HEOPTaHWYECKUX COCAMHEHUN, TEHETHYECKAsl CBA3b
HEOPraHWYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil Mo pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YUYacCTBYIOUIMX B PEAKLUHU BELIECTB, I10 TEIJIOBOMY 3(P(EKTy, M0 U3MEHEHUIO CTENIEHEeH OKucIie-
HUS XUMUYECKHUX 3JIEMEHTOB, IO OOPATUMOCTH, MO y4aCTHUIO KaTajau3aTropa). DK30- U IHJIOTEP-
MUYECKHE peaKliu, TePMOXUMUYECKUE YPABHEHHUS.

[TonsiTue o cxopoctu xumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakiusax. [IoHsaTHe 0 roMOreHHBIX U reTepOreHHbIX peakuusax. [lonsaTue o karanu-
3e. [lonaTHe 0 XUMHYECKOM paBHOBECHH. DaKTOPBI, BIUAIOIINE HA CKOPOCTh XMMUYECKOM peak-
LMW U TTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, SJEKTPOHHBIH OanaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBICHHE YpPaBHEHHI OKHCIIUTEIbHO--BOCCTAaHOBHUTEIBHBIX
peaxiuii ¢ UCIOJIb30BAaHUEM METO/Ia SJIEKTPOHHOr0 OanaHca.

Teopust AIEKTPOIUTAYECKON AUCCOIUALNH. DIEKTPOIUTHI U HEAIEKTPOIHUTHL. KaTHOHBI,
aHUOHBI. MexaHM3M JIUCCOLMALMU BEIIECTB C Pa3IWYHBIMU BHJIAaMU XHMUYeckoW cBs3u. Cre-
neHb qucconanui. CUIbHBIE U CIIa0ble 3JEKTPOIUTHI.



Peakiun woHHOTO OOMEHA. YCIIOBHS MPOTEKAaHUs PEAKIWi MOHHOTO OOMEHa, MOJIHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHWI M COJIEH B CBETE
MPEJICTABICHUA 00 AJIEKTPOIIMTUYECKON nucconuanuu. KadecTBeHHBbIE peakinuu Ha WMOHEL [lo-
HATHUE O TUJPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

03HAKOMJIEHHE C MOJENSIMU KPUCTANIMYECKUX PEIIETOK HEOPTaHUYECKUX BEILECTB — Me-
TAJIJIOB M HEMETAJUIOB (rpaduTa 1 anMasa), CI0KHBIX BEIIECTB (XJIOpUAa HATPUs), UCCIEIOBAaHHE
3aBUCUMOCTH CKOPOCTH XMMHMUYECKOW peakuy OT BO3JEHCTBUS pa3INyuHBIX (PaKTOPOB, HCCIEN0-
BaHUE JJIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, IIPOLECCA NUCCOLMALMU KUCIOT, IIEI0Yer U
cojiell (BO3MOYKHO MCIOJIb30BAaHUE BUAECO MATEPUAJIOB), IIPOBEIEHUE OIBITOB, WIUIFOCTPUPYIO-
IIMX MPU3HAKH MMPOTEKAHMs peakiii HOHHOro oOMeHa (00pa3oBaHUE OCajKa, BBIACICHHUE Ta3a,
00pa3oBaHu€e BOJIbl), ONBITOB, WIITOCTPUPYIOIUX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peakuuil (ropeHue, peakiuu pas3jioKeHUs, COEAUHEHNUs), PaclloO3HaBaHUE HEOPraHUYEeCKUX Be-
IIECTB C IOMOIIIbIO KAYECTBEHHBIX PEaKLUi Ha MOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1auy.

HemeTauibl 4 MX coeJUHEHHS

OO0mast xapakTepucTUka rajoreHoB. OcoOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIE CTe-
neHu okucieHus. CTpoeHue u Gpu3nyeckue CBOWCTBA MPOCTHIX BEIIECTB — rajlOreHoB. XUMUYe-
CKHE€ CBOMCTBa Ha MpUMeEpe Xjopa (B3auMOJEHCTBUE C METAJUIAMU, HEMETAJJIaMH, ILEJI0YaMH).
XmopoBogopoa. ComsiHas KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyyeHue, npuMeHenue. Jleiictrue
XJIOpa U XJIOPOBOJOPOJA Ha OpraHU3M 4YeJOBeKa. BakHeWInue XJIOpUAbI U UX HAaXOXKICHHE B
IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynnbsl. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
pakTepHble cTeneHu okuciaeHus. CTpoeHue u (pru3nuecKre CBOMCTBA IPOCTHIX BELIECTB — KUCIO-
poda u cepbl. AIJIOTPOIHBIE MOJU(PHUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBONCTBA CEpHI.
CepoBoniopoJi, cTpoeHHe, pU3NUecKue U XUMUYecKrue cBoicTBa. OKCUIBI Cepbl KaK MpeCTaBH-
TEJIM KUCIOTHBIX OKCUAOB. CepHasi KHCI0Ta, (U3NYECKUEe U XUMUYECKHE CBOICTBa (00IIMe Kak
IpEeJICTaBUTENS Kilacca KUCIOT U crennduueckne). XUMHUECKUE PeaKkluy, JIeXkKalllue B OCHOBE
IPOMBIIIJICHHOTO CIoco0a MoydeHus: cepHOr KUCIOThl. [lpumenenue ceproit kucnotel. Conu
CepHOM KHMCIIOThI, KadyeCTBEHHAsl peakiys Ha cynbpaT-uoH. Haxoxenue cepbl 1 e€ coeTuHeHUH
B Npupoje. XMMUUECKOE 3arps3HEHHUE OKPY’KaIOLIEH Cpellbl COeTMHEHUSIMU cepbl (KHCIOTHbBIE
JOK]TH, 3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €r0 MPEe0TBPAIICHHUS.

OO0mas xapakreprcTuka 351eMeHToB VA-rpynnbsl. OcOOEHHOCTH CTPOEHUS aTOMOB, Xapak-
TEpHBbIE CTENEHU OKUCIEHUs. A30T, paclpoCTpaHEHHE B NpUpoAe, (pusnueckue U XMMHUYECKHUE
cBoiictBa. KpyroBopor a3ora B mpupojae. AMMHAK, ero Gpu3ndeckue U XMMUYECKUE CBOMCTBA,
nosiyueHue u npuMmenenue. Conu aMMOHUS, X GU3NYECKUE U XMMHUUYECKHE CBOICTBA, IPUMEH €-
Hue. KauecTBeHHas peakiysi Ha MOHbl aMMOHHUs. A30THasl KUCIIOTa, €€ MolydeHue, Gu3ndeckue
U XUMHMYECKHe CBOWcTBa (00IIMe Kak MpeACcTaBUTENs Kilacca KUCIOT U crenuduueckue). Mc-
M0JIb30BAHNE HUTPATOB M COJEH aMMOHUS B KaueCTBE MUHEPAIbHBIX yA00peHuil. Xumuueckoe
3arpsi3HEHNE OKPYKAIOLIEH cpeibl COSMHEHUSIMH a30Ta (KUCIOTHBIE JI0K/IU, 3arpsSA3HEHHUE BO3-
nyxa, MouBbl U BogoéMoB). Docdop, amnoTponusie Mmoaudukanuu Gocdopa, Gpusnueckue u xu-
muueckue cBoiictBa. Oxcun docdopa (V) u dochopras kuciaora, pusnueckue U XUMHUUECKHE
CBOIiCcTBa, mosyuenue. McnoabszoBanue GpocdaroB B KauecTBE MUHEPATBHBIX yI0OPEHHIA.

O6mas xapakrepuctuka s1eMeHToB |VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB, Xa-
paKkTepHbIE CTENEHH OKUCIEHUS. YTJIEpOJ, aJUIOTPOIHBIE MOIU(UKAIMM, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMU4eckue cBoictBa. Ancopbuus. KpyroBopotT yrieposaa B mpupoe.
Oxkcuppl yraepoaa, ux (pU3NYecKue U XMMUYECKHE CBOMCTBA, JAEWCTBHUE Ha KMBBIE OPraHU3MBL,



MOJy4eHHE U TMPUMEHEHHE. DKOJIOTHYECKHE MPOOIEMBI, CBsI3aHHbIC ¢ okcuaoMm yriepoaa (1V),
TUIIOTe3a I100aJIbHOr0 MOTEIUICHUS KIIMMaTa, MapHUKOBBINA 3¢ (dekT. YroabHas KUcIoTa U e€ co-
M, uX (PU3MUECKUEe U XMMHUYECKHE CBOICTBA, MOJy4YeHHE U MpuMeHeHne. KauecTBeHHas peax-
s Ha KapOoHar-uoHbl. Mcnonap3oBanue kapOOHATOB B OBITY, METUIIMHE, IPOMBIIIIEHHOCTH U
CEJIbCKOM XO3SIHCTBE.

IlepBoHavanbHble MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COEAMHEHMSIX YIJIepoJa
(MeraH, 3TaH, 3TUJIEH, allETUIIEH, STaHOJ, TJIMLEPUH, YKCyCcHas kucioTa). [IpupoaHble ncTouHU-
KM YIJIE€BOAOPOJIOB (YroJib, IPUPOJHBINA Ta3, HEPTh), MPOAYKTH UX MepepadOoTKu (OCH3MH), UX
pOJIb B OBITY M IPOMBINITIEHHOCTH. [ToHATHE 0 OMONIOrMYecKH BaKHBIX BEIIECTBAX: XKUPAX, OeJ-
Kax, yIJIeBOJax — U MX pOJIM B KHU3HU uelloBeKa. MaTrepuallbHOE €IMHCTBO OPIraHUYECKUX U He-
OPraHUYEeCKUX COCIUHECHUM.

KpemHunii, ero ¢pusznueckne 1 XUMUUYECKHE CBOMCTBA, MOJydyeHrne u npumeHnenue. Coenu-
HEHUs KpeMHus B npupoe. O6mue npeacrabiieHust 00 okcue kpemuus (1V) u kxpeMHUEBOW KH-
ciore. CUIIMKAThI, UX MCIIOJIb30BAaHKE B OBITY, B IPOMBIIUIEHHOCTH. BakHelne cTpouTenbHbIe
MaTepHalbl: KepaMHKa, CTEKJIO, IIEeMEHT, 0eTOoH, jkene300eToH. [Ipobiembl 6e30MmacHOro NCIOb-
30BaHUs CTPOUTENBHBIX MAaTEPUAIOB B TOBCETHEBHOM JKU3HH.

Xumuueckuii IKcnepumenm:

U3y4eHUE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEACHUE
Ka4eCTBEHHBIX PEAKLIUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHHMS, OIBITHI,
oTpaxaromue (GU3MYECKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUN (BO3MOKHO
MCIIOJIb30BaHUE BUICOMATEPHUAIOB), O3HAKOMIIEHHE C 00pa3aMu XJIOPHAOB (TalOTE€HUIOB), 03-
HAaKOMJIEHHE C 00pa3liamMu cepbl U €€ COSAMHEHHUSIMH (BO3MOXKHO HCIIOJIb30BaHHE BHJIEOMATE-
puanioB), HaOMIOIEHHE Mporecca OOYIIIMBaHUS caxapa IOJ JeHCTBUEM KOHIEHTPHUPOBAHHOM
CEpHOI KHUCIOTHI, U3yYeHUE XUMUUECKHX CBOWCTB pa30aBICHHON CEpHON KUCIIOTHI, IPOBEICHUE
KaueCTBEHHON peakKINK Ha Cyib(haT-HOH U HaOII0AeHHEe MpHU3HaKa e€ MPOTeKaHUs, O3HAKOMIIe-
HUe ¢ (PU3MUYECKUMHU CBOMCTBaMU a30Ta, pochopa v UX coeiMHEHNH (BO3MOKHO UCIIOJIb30BaHUE
BHJIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (OCHOPHBIX YIOOPEHHH, MOJNydeHHe, coOupaHue,
pacro3HaBaHHE M U3y4eHHE CBOMCTB aMMHUaKa, IPOBECHNUE KAYECTBEHHBIX PEaKIIMii Ha MOH aM-
MOHUS U pocdaT-uOH U M3ydeHHE NPU3HAKOB MX MPOTEKAaHUs, B3aUMOAEHCTBHE KOHIIEHTPUPO-
BaHHOM a30THON KHUCIJIOTHI C MEJIbI0 (BO3MOYKHO HCIOJIb30BaHUE BHUIEOMATEPHATIOB), U3yUYEeHUE
MoJielIe KpUCTaNIMYECKUX pelIEToK anmasa, rpagura, QyiaepeHa, 03HaKOMIIEHUE C MPOIIECCOM
azcopOLny pacTBOPEHHBIX BEIIECTB AaKTUBHPOBAHHBIM YIIIEM M YCTPOMCTBOM MPOTHUBOTa3a, Mo-
Jy4yeHue, cooupaHue, paclio3HaBaHUE M M3Y4YE€HUE CBOMCTB YIJIEKHCIIOTO rasa, MpoBeJieHHe Ka-
YECTBEHHBIX PEaKIMi Ha KapOOHAT M CWJIMKAT-HOHBI M M3YyYeHHE NMPU3HAKOB MX MPOTEKAHWUS,
O3HAKOMJICHHE C MPOAYKIMEH CHIIMKATHOW IPOMBIIUIEHHOCTH, PEIICHHE dKCIIEPUMEHTAIBHBIX
3a/1a4 no Teme «BaxHelIne HeMeTauIbl U UX COSIMHEHHUSI.

Metaibl M X COeTMHEHHS

OO61as xapakTepuCcTUKa XUMHUYECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBAHMM UX IOJIOXKE-
Hus B [leproanueckoil cucteme xumudeckux 3yemMeHToB J1. 1. MeHneneeBa u CTpoeHus aTOMOB.
Crpoenne MmeramioB. Mertannuueckass CBsi3b M MeTaJUIMYecKas KpHUCTANIMYEcKas peréTka.
DNEKTPOXUMHUYECKHN sl HANpsHKEHUH MeTaluioB. Gu3nyeckrue U XUMHYEeCKHe CBOWCTBA METal-
noB. OOue cnocoObl mosyuyeHus: MetauioB. [loHATHE 0 KOPPO3UU METAIJIOB, OCHOBHBIE CIIOCO-
OBl 3alTUTHI UX OT Koppo3uu. CriaBsl (CTalb, YyryH, JIOPATIOMUHUAN, OpOH3a) U UX MPUMEHEHUE
B OBITY U TPOMBIIIJICHHOCTH.

[lenounsle MeTaJUIbL: MOJIOXKEHHE B [leproanueckoil cucteMe XUMHUECKUX 31eMeHTOB /1.
W. MeHnneneeBa, cTpoeHHE MX aTOMOB, HaXOXJAEHHE B MpHupojae. PU3nyecKue U XUMUYECKHE



CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHUIbl U THIPOKCUIBI HAaTpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIJIOB U UX COEAMHEHUH.

[[{esrouHO3eMENBbHBIE METAIUIBI MATHUN U KaJbLUH: 10JI0KEHHUE B [lepuoauueckon cucre-
Me xumHuueckux snemenToB JI. M. MenneneeBa, cTpoeHHE UX aTOMOB, HAXOX/IEHUE B IPUPOJIE.
dusnueckue U XMMUYECKHE CBOWMCTBA MarHus M Kaiublus. BaxHeline cOeIUHEHUS KaJbLIMs
(oxcua, TUAPOKCHUL, conn). KECTKOCTH BOBI M CIIOCOOBI €€ YCTpaHeHHUS.

AmoMuHuii: nonoxenue B Ilepuoanueckoit cucteme xumuueckux aemenTos . 1. Men-
JiefieeBa, CTPOEHUE aToMa, HaXoXKAeHue B npupoje. Pusndeckne 1 XMMUYECKHE CBOMCTBA allto-
MUHMSL. AMPOTEpHbIE CBOWCTBA OKCHA U THIPOKCHIA AIFOMUHHUSL.

JKene3o: nonoxxenne B Ilepuonnueckon cucreme XxumMudeckux syeMeHTos J[. M. Menne-
JjeeBa, CTPOCHHME aToMa, HaXxoxXkJieHue B npupoje. dusndeckre 1 XUMUYECKUE CBOICTBA JKelle3a.
Oxkcuapl, Tuapokcubl u conn xenesa (1) u xenesa (111), ux cocras, cBOMCTBA U TTOJTyYCHHE.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE ¢ 00pa3liaMi METaJUIOB M CIUIABOB, MX (PM3UUYECKUMHU CBOMCTBAMH, U3yUe-
HUE Pe3y/bTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BAaHUE BUAEOMATEPUAIIOB), OCOOEH-
HOCTEH B3auMOJCMCTBUS OKCHJIA KaJbIIMs U HATPUs ¢ BOAOH (BO3MOXHO UCIIOJIb30BaHUE BUJIEO-
MaTepHajoB), UCCIEI0BaHUE CBOMCTB JKECTKOW BOJBI, NMPOLECCa TOPEHUS Kejle3a B KUCIOpOJie
(BO3MOYHO HCITI0JIb30BaHNE BUJEOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUECTBEHHBIX PEAKIIHI
Ha MOHBI: MarHus, KaJbIUs, aTlOMUHUS, ITMHKA, sxene3a (1) u sxenesza (1), menu (1), Habmrome-
HUE U ONMCaHUE MPOLECCOB OKPALIMBAHUS IUJIAMEHW MOHAMM HATpHsl, KalIus U KaibLius (BO3-
MOYKHO HCIIOJIb30BaHUE BUIIEOMATEPHAIIOB), UCCIIEOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA
IIOMUHHS U THJIPOKCHJIA LIMHKA, PEIIEHNE SKCIIEPUMEHTAIbHBIX 3aJa4 1o TeMe «Baxueimue
METaJIJIbl U UX COEITUHEHUS.

XuMHSA U OKpYsKaKOLIas cpeaa

BemectBa 1 mMarepuainsl B MOBCEIHEBHOM KHM3HM uelloBeKa. be3onacHoe ncnosiab3oBaHue
BEIIECTB U XUMHUYECKHUX peakiuil B ObITy. [lepBas momols npu XMMHUECKHUX OXKOTax U OTpaB-
JICHUSIX.

XUMHUECKOE 3arpsi3HEHNE OKpY Karollel cpelibl (MpesenbHas 10MycTUMasi KOHIEHTpalus
BemecTB, ganee — [1JIK). Poxb xumun B perieHun 3K0I0rn4eckux npoosiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB MaTepHaIOB (CTEKJIO, CIUIaBbl METAJIJIOB, TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxicnpeomemmuuie cea3u

Peanuszanus MEXNpEeAMETHBIX CBA3€H NPU U3YYEHUU XMMHHU B 9 Kiacce OCYIIECTBISETCS
yepe3 UCIOJb30BaHNe KaK OOIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U MOHATUH, SBISIOLINX-
Csl CUCTEMHBIMHU ISl OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO--HAyYHOT'0 1IMKJIA.

OO011e ecTeCTBEHHO-HAyYHbIE MOHATHUS: HAyYHBIH (akT, TMIIOTE3a, 3aKOH, TEOpHs, aHa-
73, CHHTE3, Kiaccu(uKauus, NepUOJUYHOCTb, HAOIIOACHUE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIENb, SIBIICHNE, TapHUKOBBIN 3D PEKT, TEXHOTIOTHS, MaTepHabl.

®uznka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, PaTUOAK-
TUBHOCTB, MOJIEKYJI, SJIEKTPUUYECKHUH 3apsi, MPOBOJAHUKH, TOTYIPOBOJHUKH, TUIIIEKTPUKH, (O-
TO3JIEMEHT, BEIIECTBO, TeJ0, 00BEM, arperaTHOE COCTOSIHME BEILECTBA, a3, pacTBOP, PaCTBOPH-
MOCTb, KpUCTA/NINYeCKasi PelETKa, CIijIaBbl, PU3NUECKIE BEIUYUHBI, €TUHUIBI U3MEPEHU I, KOC-
MHUYECKO€ IPOCTPAHCTBO, IJIAHETHI, 3B€3/1b1, COJHIIE.

Buonorus: ¢otocunres, npixanue, O6uocdepa, KOCUCTEMa, MHUHEpaJIbHBIE YHIOOpPEHHMS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.



['eorpadus: atmocdepa, ruapocdepa, MUHEpaAIBI, TOPHBIE MTOPOJIBI, MOJIE3HBIE MCKOIIae-
MBIE, TOIUIMBO, BOJHBIE PECYPCHI.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS TTPOT'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHUS IPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa3oBaHUs JOCTUTAIOTCS B X0J1€
00y4YeHMsI XUMUM B €JUHCTBE y4EOHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMU
POCCUICKUMH COIMOKYJIBTYPHBIMH U TyXOBHO-HPaBCTBEHHBIMU LEHHOCTSIMU, IPUHATHIMU B OOIIECTBE Mpa-
BIWJIAMU U HOPMaMH TIOBEACHUS U CIIOCOOCTBYIOT MPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUS U COLMATTU3AIIH
oOydJaronuxcs.

JIMuHOCTHBIE PE3YNbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOLIMXCSl PYKOBOJICTBOBATbCS CUCTEMOM NO3U-
TUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1)naTpuoOTHYECKOr0 BOCTIUTAHUSA

LIEHHOCTHOTO OTHOILIECHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, MCTOPHUYECKOMY M HAYYHOMY HacCIJICIUIO,
IIOHUMAaHMs 3HAYEeHUs1 XUMUYECKON HayKH B )KM3HHM COBPEMEHHOro OOLIECTBA, CIOCOOHOCTU BIAJETh JOCTO-
BEpHOI MH(OpMaIEl O MePEeTOBBIX TOCTUKEHUAX U OTKPBITHUSX MUPOBOM M OTEUECTBEHHOW XMMUH, 3aHHT -
PECOBAaHHOCTH B HAyYHBIX 3HAHUSAX 00 YCTpOMCTBE MHpa U 00IIECTBA;

2)rpaskaIaHCcKOr0 BOCIIUTAHUS

IIPEJICTABICHNS O COLIMAIIBHBIX HOPMAxX M IIPABWJIAX MEXJINYHOCTHBIX OTHOLIEHUH B KOJUIEKTUBE, KOM-
MYHUKAaTHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YIeOHO-HCCIIeI0BATENbCKOM, TBOPUECKOM U Ipy-
IMX BUAAX JI€ATEIbHOCTH, TOTOBHOCTU K Pa3HOOOPAa3HOW COBMECTHOM JESATENbHOCTH IIPU BBINOJIHEHUN y4eO-
HbIX, [TO3HABATENIBHBIX 3a/1a4, BBIMOJIHEHUM XUMHYECKHX HKCIEPUMEHTOB, CO3/IaHUM YUEOHBIX HPOEKTOB,
CTpeMJICHHs K B3aMMOIIOHUMAaHMIO U B3aUMOIIOMOIIM B MPOLIECCEe 3TOM yueOHOH NesSTeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEACHME U MOCTYINKH CBOMX TOBApUIIEH C MO3MIIMM HPABCTBEHHBIX U IPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEICTBUM MIOCTYIIKOB;

3)IEeHHOCTH HAYYHOTI'0 NIO3HAHMS:

MHUPOBO33PEHUYECKUE MPEICTABICHHS O BELIECTBE U XMMHUYECKONW PEAKIMH, COOTBETCTBYIOLUE COBpE-
MEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIOLINE OCHOBY JJIi MOHMMAHHUS CYIIHOCTH HAy4YHOU KapTHUHBI
MUpAa, MPEICTaBICHUs] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI MPHUPOJIbI, B3aUMOCBS3X YEJIOBEKa C MpHU-
POIHOM Cpenloi, O poJIM XMMHHM B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[I03HABATEJIbHBIE MOTHBBI, HallpaBJIEHHbIE HA MOJyYEeHHE HOBBIX 3HAHUM MO XUMHH, HEOOXOAUMBIE JUIs
00BsiICHEHUS! HAOIIOAAEMbIX IPOLECCOB U SIBJICHWM, MO3HABaTEeNbHOM, MH(OPMALMOHHON M YUTATEIbCKOMN
KYJIBTYpPbI, B TOM YHUCJIE€ HAaBBIKOB CAMOCTOSATEIbHONU PabOTHI ¢ yueOHBIMU TEKCTaMH, CIIPAaBOYHOM JIUTEpaTy-
PO, TOCTYIHBIMU TEXHUUECKUMH CPEJICTBAMH MH(POPMALIMOHHBIX TEXHOJIOT U

UHTEpeC K 00yueHHIO M MO3HAHHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTh M COCOOHOCTh K CaM000pa3zoBa-
HUIO, IPOEKTHON M MCCIIEA0BAaTENbCKON J1€ATENbHOCTH, K OCO3HAHHOMY BBIOOpPY HaNpaBlI€HHOCTU U YPOBHS
00ydeHus B JaTbHEHIIIEM;

4)popMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOILEHHUS K CBOEMY 3JI0pPOBBIO, YCTAHOBKU Ha 370pO-
BbIi 00pa3 ’KM3HM, OCO3HAHHME IOCIEACTBUN M HENPHUITHE BPEIHBIX NMPHUBBIYEK (YMOTPEOIEHUS alaKoroJs,
HapKOTHKOB, KypeHHs1), HeOOXOIMMOCTH COOJIIOICHNS IPaBUJI 0€30MIaCHOCTH MpU OOpAIlEHUN ¢ XUMUYECKH-
MU BEIIECTBAMHU B OBITY U peasibHOM JKU3HU;

5)TpynoBoro BocnuTaHus:

MHTEpEC K MPaKTHYECKOMY M3YyYEHHIO podeccuil U TpyAa pa3IMyHOro pojia, yBaKEHHE K TPYAY U pe-
3y/ibTaTaM TPYJIOBOW NEATENbHOCTH, B TOM UYHCJIE Ha OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUU MO0 XUMHH,
OCO3HAHHBII BHIOOP MHAWBUIYAbHON TPAEKTOPHH MPOAOIKEHUS 00pa30BaHUs C yU4ETOM JINYHOCTHBIX HHTE-
PECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrenHoN npodeccuoHanbHOM
NeSITeIbHOCTH U Pa3BUTHUSI HEOOXOJMMbIX YMEHH, TOTOBHOCTh a/IalTUPOBATHCS B MPO(eCcCHOHAIBHON Cpefie;

6)3K0JI0THYeCKOr0 BOCIIMTAHUSA:



9KOJIOTUYECKHU I1eJIecO00pa3HOe OTHOILEHHE K MPHUPOJAE KaK MCTOYHMKY JKU3HU Ha 3emile, OCHOBE €€
CYIIECTBOBaHMS, TOHUMAaHHE [IEHHOCTH 3JI0POBOT0 M 0e301macHOro o0pasa *KHU3HU, OTBETCTBEHHOE OTHOIICHUE
K COOCTBEHHOMY (U3NYECKOMY M TICHUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTU COOJIFOJCHHS IPABHI
0e3011acHOr0 MOBEEHUS TPU paboTe ¢ BEIIECTBAMH, a TAK)KE B CUTYalUAX, YTPOXKAIOIIUX 3/10POBBIO U KU3HU
JIFOJIEH;

CIIOCOOHOCTH IPUMEHATH 3HAHMS, OJIydaeMble IIPU U3YUYEHUU XUMUHU, JUJIS PELLIEHUS 3a/1a4, CBSI3aHHBIX
C OKPY’Karollled NPUPOJHON CPEAOW, Ul MOBBIIECHUS YPOBHS DKOJIOTMYECKOM KYJIbTYpbI, OCO3HAHMS TJIO-
0aIbHOIO XapakTepa 3KOJOIMUECKUX MPOoOJIeM U IyTel UX peIIeHUs IOCPEJCTBOM METOJ0B XUMHH, IKOJIOTHU-
YECKOI'0 MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCA UM B ITO3HABATEIbHOM, KOMMYHUKATUBHOM U COLMAJIBHON
IIPaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeranpeaMeTHBIX pe3y/lbTaTOB BBIAEIAIOT 3HAYMMBbIE A (POPMUPOBAHUS MHUPOBO33PEHUS
oO11eHay4YHble MOHATHA (3aKOH, T€OpUs, IPUHLUI, THIIOTE3a, (aKT, CUCTeMa, IPOLeCcC, SKCIIEPUMEHT U JIpY-
roe.), KOTOpbIE UCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEAMETAX U MO3BOJISIOT HA OCHOBE 3HAHUMI
U3 ATHUX NPEeIMEeTOB (HOPMHUPOBATH MPEICTABICHHE O LEIOCTHON HaydYHOW KapTHHE MHpA, U YHHUBEPCAIbHBIC
yueOHble 1eicTBU (II03HaBaTeNbHbIE, KOMMYHUKAaTUBHbIE, PEryJIATUBHBIE), KOTOpbIE 00ecreunBaoT GopMu-
pOBaHHE FOTOBHOCTH K CAMOCTOSTEIbHOMY IJIAHUPOBAHUIO M OCYIECTBICHUIO YUeOHOM! €ATEIbHOCTH.

ITo3naBaTebHBIE YHMBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS IIPM OCBOCHHUU 3HAHWI: PacKpbIBaThb CMBICI
XMMHUYECKHUX MOHATUH (BBLACIATh UX XapaKTepHbIe NPU3HAKHU, YCTAHABIMBATh B3aUMOCBSA3b C IPYTMMU MOH -
TUSIMH), HCIIOJIb30BATh MOHATHUS JJIs1 OOBSCHEHHS OTIENIBHBIX (PAKTOB W SIBICHUI, BHIOMPATh OCHOBAHUS H
KpUTEpUU JIs KiIaccu(UKalMM XMMHUYECKHUX BELIECTB MU XMMMUYECKUX peaKlui, yCTaHaBIUBAaTh MPUYMHHO-
CJICZICTBEHHBIE CBA3M MEXIY OOBEKTaMM M3y4YEHHUs, CTPOUTDH JIOTUUECKUE PACCYKACHUS (MHAYKTHBHBIE, J1e-
JNYKTUBHBIE, 110 AHAJIOT'UHN), eJIaTh BHIBOJIBI U 3aKIFOUEHUS;

YMEHHE MPUMEHSTH B IPOIlecce MO3HAHUS MOHATUS (MPEAMETHBIE U METAIlPeIMETHBIE), CHMBOJIMYECKHE
(3HaKOBBIE) MOJIETH, UCMOIb3yEMbIE B XUMHUHU, MIPEOOPa30BbIBATh HIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIb-
HbI€ TPEICTaBICHUS — XMMUUYECKHI 3HAaK (CUMBOJ 3J€MEHTa), XUMUYecKas (GopMyiia U ypaBHEHHE XUMHUYe-
CKOM peaknMu — MpH pelieHUH y4yeOHO-IT03HaBaTeIbHbIX 33Jau, C YUETOM 3THUX MOJEIbHBIX MpPEeACTaBICHUI
BBISIBJISITh U XapaKT€PU30BaTh CYIIECTBEHHbIE MPU3HAKN U3Y4aeMbIX 00ObEKTOB — XMMHUECKHUX BEUIECTB U XU-
MUYECKHX PEaKIHil, BHIIBIATH OOIINE 3aKOHOMEPHOCTH, PUUNHHO-CJIEICTBEHHBIE CBSI3U M MPOTUBOPEUUS B
M3Yy4aeMbIX IIPOLIECCaxX U SBICHUSAX.

ba3oBblie uccienoBaTe/bCKue 1eHCTBHA!

YMEHHUE HUCIIOJIb30BaTh OCTABICHHBIE BOIPOCHI B KAYECTBE NHCTPYMEHTA ITO3HAHMUS, a TAK)KE B Ka4eCT-
BE€ OCHOBBI JUIsl POPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE MPABUILHOCTU BbICKA3bIBAEMbIX CYXKJICHU;

nproOpeTeHue OMbITa M0 MJIAHWPOBAHUIO, OPraHU3AIMH U MTPOBEACHUIO YUEHUYECKUX YKCIEPUMEHTOB,
yMeHue Hal01aTh 3@ XOJIOM IPOLECcca, CaMOCTOSATEIBHO NMPOrHO3UPOBATh €0 pPe3yibTar, GOpMYIUpPOBaTh
0000111eH!S ¥ BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOIO ONbITa, UCCIEA0BAaHNUS, COCTABIATh OTYET O MPOJIeIaH-
HO¥1 pabore.

Pabora ¢ nnopmanmeii:

yMEHHUE BbIOMpATh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(POPMALIMIO PA3IMYHBIX BUIOB U (HOpM
MPEJICTaBICHUS, MTOJYy4aeMyI0 U3 Pa3HbIX MCTOYHUKOB (HAYHYHO-TIOMYJISIpHAs JHUTEpaTypa XUMHUYECKOrO CO-
JepKaHus, CIipaBoYHbIe Tocodus, pecypchl HTepHeTa), KpUTHUECKH OLIEHWBATh MPOTHUBOPEUYUBYIO U HEJOC-
TOBEPHYIO HHPOPMALIUIO;

yYMEHHUE NMPUMEHATh Pa3IMUHble METO/bI U 3alPOCHl MPHU MOUCKE U 0TOOpe MH(POPMALUU U COOTBETCT-
BYIOIIMX JTAHHBIX, HEOOXOAMMBIX JJIs BBIIIOJIHEHUS Y4€OHBIX U MO3HABATEIbHBIX 3a/1a4 ONpeAeaEHHOTO THIIA,
npuoOpeTeHne onbITa B 001aCTH UCIIONb30BaHMs HH(POPMAIlMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH, OBJIajie-
HUE KyJIbTYpOl aKTUBHOTO HCIIOIb30BAHUS Pa3IMYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSTENBHO BbIOWpATh OI-



TUMaJIbHYIO (POpMy IpeJCTaBIeHUs] HHYOPMAIMKM U WJUTFOCTPUPOBATH PELIaeMble 3ajaul HECIOXKHBIMH CXe-
MaMH, AMarpaMMaMu, IpyruMu popmMaMu rpaduKu 1 UX KOMOUHAIMSIMM;

YMEHHUE HCIIOJIb30BaTh M aHAIM3MPOBATh B IpOIEcce YUYEeOHOH M MCCIIEeOBATENBCKON IeATENbHOCTH
UH(POPMALIMIO O BJIUSHUM MPOMBIIUIEHHOCTH, CEJIBCKOIO XO3sIMCTBA U TPAHCIIOPTa HA COCTOSHHE OKpPYKaro-
el MpUPOIHOM Cpebl.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUS:

YMEHUS 3aJaBaTh BOIPOCHI (B XOJie AMAJOra M (WJIM) TUCKYCCHH) IO CYHIECTBY OOCYXIaeMOW TEMBI,
(GopMynHpOBaTh CBOU MPEATIOKEHHUS OTHOCUTENBHO BBIIIOJIHEHUS MPEAJIOKEHHOH 3a/1auH;

YMEHUS MPEJCTABIATh NOJIYUECHHBIE pe3yIbTaThl IO3HABATEILHON 1€ATEIbHOCTH B YCTHBIX U TUCHMEH-
HBIX TEKCTAaX; JIeJaTh IPE3CHTALNIO PE3YJIbTATOB BHIIIOJHEHUS XMMUYECKOIO 3KCIIEPUMEHTA (J1a00paTopHOTo
OTIbITa, TA0OPATOPHOM PabOTHI IO UCCIECAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOCKTA);

yYMEHUsl y4eOHOro COTPYAHHMYECTBA CO CBEPCTHHUKAaMM B COBMECTHOM IO3HABaTEIbHOW U MCCIENOBa-
TEJIbCKOH AEATeNbHOCTU IIPU PEeIIEHUH BO3HUKAIOLIMX IIPOOJIEM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COrja-
COBaHUS MO3ULUHI (00CYKIeHUsI, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJHHALIMS COBMECTHBIX Jeii-
CTBHI, OTIpeJIeIEHUE KPUTEPHUEB 10 OI[CHKE KaueCTBa BHIIOJIHEHHON paOOTHI M JPYTHE).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSATEIBHO ONPEAEIATh e JAesTeIbHOCTH, MJIAHUPOBATh, OCYLECTBIATh, KOHTPOJIUPO-
BaTh M MPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTH, BEIOMpATh Hambomee 3(h(heKTUBHBIC CIIO-
coOBbI peleHus] yueOHbIX U I103HABATENIbHBIX 33]]a4, CAMOCTOSTEIBHO COCTABIIATh WM KOPPEKTUPOBATH MIPE-
JIOKEHHBIM aJIFOPUTM JEHCTBHM IPU BBIOJHEHUU 33aHUHM ¢ y4ETOM IOJIyYEHHUS HOBBIX 3HAHUH 00 u3yuae-
MBIX 00BEKTaX — BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yibTaTa 3asBJICHHOM 1ie-
JIM, YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPe/IjIaraéMble B YCIIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe npeaMeTHBIX pe3ysIbTaTOB IO OCBOEHUIO 0053aTEIILHOIO COJIEPKaHMsl, yCTAHOBJICHHOTO J1aH-
HOU (enepanbHOil paboueil TporpaMMoii, BBIAEISAIOT: OCBOGHHBIE 00YUYaIOIIMMUCS HAayYHbIE 3HAHUS, YMEHUS
U CIIOCOOBI IEHCTBUH, crieMprUecKue s MpeIMeTHOW obnactu «XUMHs», BUIBI 1€ATEIbHOCTH IO TOJTyYe-
HUIO HOBOTO 3HaHUS, €ro UHTEpIpeTaliu, MpeoOpa3oBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX
CUTYalUsIX.

K koH1y oOyueHus B 8 kiacce npeaMeTHble pe3yIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI OTpaxaTb chop-
MHUPOBAHHOCTb Y 00y4aIOUIMXCs YMEHUI:

e  PacKpbIBATh CMBICJ OCHOBHBIX XMMHUECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHI JIEMEHT, IIPO-

CTO€ BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPO/IHAS U HEOJHOPO/HAs), BAJIEHTHOCTh, OTHOCH-
TeJbHAsI aTOMHAsl ¥ MOJIEKYJIIpHAsi Macca, KOJIM4ECTBO BELIECTBA, MOJIb, MOJISIpHAsI Macca, MaccoBast
JI0JI XUMUYECKOTO AJIEMEHTAa B COETMHEHUH, MOJISIPHBIN 00bEM, OKCHJ, KUCII0Ta, OCHOBAHUE, COJlb,
AIIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIEHUS, XUMHUYECKas peakius, KilacCU(pUKalus peakluil:
pEaKIMU COeTUHEHHUS], PEaKLIUU PA3JI0KEHHs, pEeaKkIM 3aMEelIeHUs], peakliuu oOMeHa, 9K30- U HJI0-
TEPMUYECKHE peaKkIiH, TeIIoBOH 3(h(eKT peakiuu, SApo aToMa, HIEKTPOHHBIN CJIOH aroMa, aToM-
Hasi opOuTaNlb, pajuyCc aToMa, XMMHYECKas CBS3b, MOJISIpHAS W HEMOJIApHAs KOBAJEHTHAas CBS3b,
WOHHAsl CBSI3b, MOH, KATUOH, aHUOH, PACTBOP, MaccoBas J10Ji BellecTBa (IIPOLIEHTHAs KOHIEHTpa-
111s1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHUYECKUX IMOHATHM M MPUMEHSTH 3TU MOHATUS IPU

OINMCAHUU BEIIECTB U UX MMPEBPALEHUII;

e HCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIHUKY JUIsl COCTaBJIEHUSI (POPMYJI BEIIECTB U YpPaBHEHUN XUMHUYe-
CKHUX PEaKLIHIA;

e OMNpENEeNATh BaJEHTHOCTh aTOMOB JJIEMEHTOB B OMHApPHBIX COEIMHEHMSX, CTENIEHb OKUCIICHHS d3Je-
MEHTOB B OMHAPHBIX COEIMHEHUSX, MPUHAJJICKHOCTh BEIIECTB K ONpEeAeIEHHOMY KJIacCy COeIMHe-
HUM o ¢opMysaM, BUJ XUMUYECKON CBSA3H (KOBaJEHTHAs W MOHHAs) B HEOPTaHUYECKUX COE/IMHeE-
HUSX;



packpsiBaTh cmbica Ilepuoanueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPUPOBATH MOHUMAaHHUE
NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT MX MojoxkeHus B Ilepuoguue-
CKOMl CHCTEME, 3aKOHOB COXpPaHEHMsI MacChl BEILECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO--
MOJIEKYJISIPHOTO YU€HHMs, 3aKOHa ABOTafpo;

OIKCBIBATh U XapaKTepU30BaTh TabIMuHy0 (popmy Ilepnoanueckoil cucTeMbl XUMHUYECKUX 3JIEMEH-
TOB: pa3lnyaTh MOHATHS «IJIaBHAs moArpymmna (A-rpymma)» u «rmodounas noarpynmna (b-rpymma)y,
MaJible U OO0JIbIINE MEePUO/Ibl, COOTHOCUTh 00O3HAYEHUs, KOTOpble uMeroTcsa B Tabmuue «llepuoau-
yeckas cUCTeMa XUMHuYeckux 3ieMeHToB [[. . MenzeneeBa» ¢ YMCIIOBBIMU XapaKTEpUCTHKAMHU
CTPOEHHUSI AaTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj sapa, oOllee YUCIIO IEKTPOHOB U pac-
IIPEJIETICHUE UX T10 3JIEKTPOHHBIM CJIOAM);

KJIaccu(UIUPOBaTh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKHUE BEIIECTBA, XMMUYECKHE peakuuu (1o
YHCIIy U COCTAaBY YYaCTBYIOIMX B PEAKIIUU BEILECTB, 10 TEINIOBOMY 3P HEKTY);

XapakTepu3oBaTh (ONMCHIBaTh) OOLIME XMMUYECKHE CBOIMCTBA BELIECTB PA3JIMYHBIX KJIACCOB, IOJ-
TBEPKJ1asl ONIMCaHKUE IPUMEpPaMH MOJIEKYJIIPHBIX YPaBHEHUH COOTBETCTBYIOLIMX XUMUYECKUX PEaK-
LM

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
IPOTEKaHUS XUMUYECKUX MTPEBPAILECHUH B Pa3JINUHbIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEJIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BELIECTB, MAaCCOBYIO JOJ0 XUMHU-
YECKOr'0 3JIEMEHTAa MO0 (opMyJie COEAMHEHHUS, MacCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE, IPOBOAUTH
pacy€Thl 10 ypaBHEHUIO XUMHUECKON PeaKlny;

HOPUMEHSTh OCHOBHBIE ONEpPALMM MBICIUTEIBHOW JESTEIbHOCTH — aHalU3 U CHUHTE3, CpPAaBHEHHE,
00o01IeHne, CUCTEeMaTH3aIHI0, KIacCH()UKAIUIO, BBISIBICHUE MPHYUHHO--CIICICTBEHHBIX CBSI3CH —
JUISL U3YYEHUSl CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUM, €CTECTBEHHO-HAYUHbIE METO/Ibl TIO3HAHUS
— HabJIt0/IeHNe, U3MEepeHe, MOJCIMPOBAHKE, SKCIIEPUMEHT (peaibHbIN 1 MBICJICHHBIH);

cJIeZIoBaTh IMpaBWJIaM I10JIb30BAHUS XUMHUYECKOW MOCYIOW M J1abOpaTopHBIM O0OpYAOBaHHEM, a
TaK)Ke MpaBUJIaM OOpalIeHMsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMU 10 BHITIOJHEHHIO Ja-
OOpaTOpPHBIX XUMUYECKUX OMBITOB MO MOJTYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOAOPOIA
U KUCJIOPO/1a), TPUTOTOBIEHUIO PACTBOPOB C ONPEAeIEHHON MacCcOBOM J0Jel pacTBOPEHHOTO Belle-
CTBa, IJIAHUPOBATh U MPOBOAUTH XMMUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETO-
4Yel ¥ KUCIIOT C MOMOIIBI0 HHIUKATOPOB (JTaKMycC, eHONPTATCHH, METHUIIOPAHXK U JPYTHE).

K xoH1y oOyueHus B 9 kiacce rnpeMeTHble pe3yabTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaxarb cop-
MHUPOBAHHOCTb y 00yUaIOIIMXCSl YMEHUH:

PaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATUN: XUMUUYECKUN DJIEMEHT, aTOM, MOJIEKYJA, HOH,
KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTH, JJIEKTPOOTPUILIATEIBLHOCTD,
CTENEeHb OKHCIICHMS, XUMHUUECKasl PeaKius, XUMUUECKasi CBsI3b, TEIUIOBON 3((DEKT peakiuu, MoJb,
MOJISIPHBIA 00BEM, PACTBOP, ANEKTPOIUTHI, HEINEKTPOIUTHI, FJICKTPOIUTUYECKAS TUCCOIMALINS, Pe-
aKIIMM UOHHOTO OOMEHa, KaTalln3aTop, XUMHUYEeCKOe paBHOBecHEe, 00paTUMbIe U HEOOpAaTUMBIE peak-
UM, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, OKUCIUTEIb, BOCCTAHOBHUTEIbL, OKUCICHHUE W
BOCCTaHOBJICHHUE, AJUTOTPOIHS, aM(POTEPHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAsS, METAJLTH-
yeckas), KpUCTATHYecKas penéTka, KOppo3usl METAIIOB, CIUIaBbl, CKOPOCTh XUMHUUYECKOUN peaKIinu,
npeaenbHo gomyctuMas konneHtpauus 11K BemecTsa;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATHU M MPUMEHSTh 3TU MOHSITUS MPU
ONMCAHNM BEIIECTB U UX MPEBPALICHUI;

UCIOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBJICHUs (DOPMYIT BEIIECTB U YPaBHEHHUH XUMHUE-
CKHUX PEaKLIHA;

ONPEAENIATh BAJEHTHOCTh U CTENEHb OKUCIIEHUS XUMUYECKUX AJIEMEHTOB B COCIMHEHUAX Pa3JIMYHO-
r0 COCTaBa, MPUHAJJICKHOCTh BEIIECTB K OMPENEIEHHOMY KJIacCy COeAMHEHUH 1o Gopmyrnam, BU
XUMHYECKOHN CBSI3U (KOBaJCHTHAs, MOHHAS, METANTNYECKAsI) B HEOPTAHHMUECKUX COSTUHEHUSX, 3apsi]



MOHA 10 XUMUYECKOH (opMyIie, XapakTep cpelibl B BOAHBIX PACTBOPaX HEOPraHUYECKUX COETUHE-
HUW, TUII KPUCTAJUINYECKON PEIIETKU KOHKPETHOTO BELIECTBA;

packpsiBaTh cMbIca Ilepuoauueckoro 3akona JI. 1. MenaeneeBa 1 JEMOHCTPUPOBATH €TI0 NMTOHUMA-
HHUE: OIUCHIBATh M XapaKTepu3oBaTh TaOiauuHyro (opmy llepumonmyeckoil cucTeMbl XMMHUYECKHX
9JIEMEHTOB: Pa3IMyaTh MOHATHS «IJ1aBHas noArpymmna (A-rpymma)» u «nobounas noxarpynmna (b-
rpymnmna)y, Majable ¥ OONbIINe NePUOJIbl, COOTHOCUTh 0003HAYECHHS, KOTOPbIE UMEIOTCS B MEPUOIH-
4eCKO# TabJuIle, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB XMMUYECKHUX 3JIEMEHTOB (CO-
CTaB U 3apsj sAapa, o0l1ee YUCIIO NIEKTPOHOB U paclpe/leIeHue UX MO 3JIEKTPOHHBIM CIIOSIM), 00b-
ACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHMU CBOMICTB 3JIEMEHTOB M UX COEIMHEHMH B Ipezenax
MaJlbIX II€PUOJ0B U IVIaBHBIX MOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIaccu(UIUPOBaTh XUMHUYECKUE JIEMEHTHI, HEOPTaHUYECKHE BEIECTBA, XUMHUECKUE PEaKIHU (T10
YHCIIy U COCTaBY Y4aCTBYIOIIUX B PEAKIMU BELIECTB, 110 TEIUIOBOMY 3(PPEKTy, 10 U3MEHEHUIO CTe-
HEHEH OKHCICHUSI XMMUYECKHUX 3JIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATh) OOIINE M CIIEHU(PHUECKUE XUMHUECKUE CBOMCTBA MPOCTHIX M CIOXK-
HBIX BELLIECTB, IOJATBEPKasi ONMCAHUE PUMEPAMH MOJIEKYJIIPHBIX U HOHHBIX YPABHEHUH COOTBET-
CTBYIOIIIMX XUMUYECKUX PEAKIUM;

COCTaBJIATh YPaBHEHUS 3JIEKTPOJUTHUYECKON NHUCCOLMALMUA KHUCIIOT, IIEJOYEd W COJIEH, IOJHBIE U
COKpalEHHbIE YPAaBHEHUS peaklMii MOHHOIO OOMEHa, ypaBHEHUS PEaKIHi, MOATBEPKAAIOIINUX CY-
IIIECTBOBAHUE T€HETUUYECKON CBA3M MEXK/Yy BELIECTBAMU PA3INYHbIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTb OKUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUM MOCPEACTBOM COCTABIICHHUS
3JIEKTPOHHOTO OajaHca 3TUX PeaKIHiA;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHMSI, BO3MOXHOCTH IPOTEKaHUS
XUMHUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAcChl BELIECTB, MACCOBYIO JOJI0 XUMHU-
YECKOIo 3JIEMEHTa MO (GopMylie COeIMHEHMsI, MACCOBYIO JIOJIIO BEIECTBA B PAacTBOpE, MPOBOAUTH
pacyéThl 0 ypaBHEHUIO XMMUUYECKOM peaklnu;

coOiroAaTh MpaBuiia MOJIb30BAHUS XMMHUECKOH MOCYZ0N U J1a00paTOpHbIM 000PYAOBAHUEM, A TaK-
e MpaBuiia 00OpalleHHs C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH IO BBIIOJHEHUIO JJabopa-
TOPHBIX XUMHUYECKUX OIBITOB MO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa 1 yr-
JIEKHUCIIOTO Ta3a);

IPOBOAMTDH PEAKIIMHU, TOATBEPKIAIOIINE KaUeCTBEHHBIN COCTaB Pa3IMYHbIX BEIIECTB: paclO3HABATh
OTIBITHBIM IYTEM XJIOpUA-, OPOMUA-, HOAMI-, KapOOoHaT-, pochaT-, CHINKAT-, CyIb(haT-, THIPOKCU-
VOHBI, KATHOHBI aMMOHMS U MOHBI U3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOLIME B BOAHBIX PAcTBOpAx
HEOPraHUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OIEpallMd MBICIUTEIbHON AEATEIbHOCTH — aHallu3 M CUHTE3, CpaBHEHHE,
0000111eHNe, CHCTEeMAaTU3alMIO, BBISABICHHE NPUUYUHHO-CIEACTBEHHBIX CBs3€H — UIs M3y4deHHUs
CBOWCTB BEIIECTB U XMMHUECKUX pEaKIUil, €CTECTBEHHO-HAayYHble METO/Ibl MMO3HAHUs — HalOJo/e-
HUE, U3MEpPEHNe, MOCIMPOBAHNE, SKCIIEPUMEHT (peaIbHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KoaudecTBO yacoB
Ne HaumeHoBaHue pa3jieioB u dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bceero o0pa3oBaTejibHbIE PeCypPChl
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE TIOHATHS
Xumust — BaxkHast 00J1IacTh ec-

1.1 TECTBO3HAHUS U IPAKTUYECKOH 5 2 bubnnorexa LIOK

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

IEeITEILHOCTH YeJIOBEKA

12 BemiecTBa 1 xuMmuueckue 15 1 bubnnoreka IIOK

' peaKiuu https://m.edso00.ru/7f41837¢

Hroro o pasneny 20

Pa3nesn 2.BakHeiimme npeacTaBuTe 1M HEOPraHHYECKUX BeleCTB
51 Boznyx. Kucnopon. [lonsitue 6 bu6nuoreka [IOK

' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' U COIISX https://m.edso0o.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubnmnorexka HOK

' OCHOBAHHUSX https://m.eds00.ru/7f41837¢c
54 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK

HEOPraHWYECKUX COCIMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3.I1epuoanueckuii 3axoH u Ilepuoguyeckas cucrema xummueckux 3jaemMeHToB /I. U. MenaeneeBa. CtpoeHue aToMoOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE P€aKIuu

3.1 Ilepuoanueckuii 3axoH u Ile- 7

bu6nuoreka [IOK



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

puoanYecKasi CUCTeMa XUMHUYe-
ckux snementoB 1. 1. Menne-
ne-eBa. CTpoeHue aToma

https://m.edsoo.ru/7f41837¢c

Xumnueckas cBa3b. OKuciu-

3.2 - OBMTEJLHBIE 8 bubarnorexa [JOK
| e ! https://m.edso0.ru/7f41837c
peakiuu
bubnnoreka HOK
oo o prActy o https://m.edso00.ru/7f41837c
b OK
PesepBHOe Bpemst 3 ubamoreka L1

https://m.edsoo.ru/7f41837¢c

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 08



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgen 1.BemiecTBO U XUMHYECKHE PeaKIUU
11 [ToBTOpEeHue u yriay6ieHne 3HaHUNH OCHOB- 5 1 Bbu6mmotreka [JOK
' HBIX pa3/IelioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIEKTpONUTHYECKAs AUCCOoLMAsA. XUMU- 3 1 1 bubmmoreka [JOK
' YECKHUE PEaKI[uy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHUS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKHUX dJIe- 4 1 bubmuoreka [IOK
' MeHTOB VIIA-rpynnel. ["anorens https://m.edsoo.ru/7f41a636
OO01mas xapakTepruCcTHKa XUMUIECKHIX dJIe-
2.2 MeHTOB VIA-rpynmel. Cepa u eé 6 brbmmorexa [JOK
' PYTHIRL &€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKHX dJIe-
2.3 MeHTOB VA-rpymimsl. A30T, pochop 1 ux 7 1 bubmmorexa LIOK
' PYTHEL. ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTeprUCTHKa XUMUIECKHIX DJIe-
24 MeHTOB |V A-Tpynmbl. Yriiepoa U KpeMHHA 1 8 1 2 Bubmmorexa [IOK
' PYTHIEL POAH XP https://m.edsoo.ru/7f41a636
WX COeTMHEHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIbI M MX COeAUHECHUSA

bub6nmoreka [IOK
A I 4
3 Obume cBolCTBA METAILIOR https://m.edso0.ru/7f41a636
bubnunoreka LIOK
2 B i 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3znen 4. Xumus u okpyxamwomasi cpeaa
4.1 BemecrBa 1 MaTepuaisl B )KU3HU YEI0BEKA 3 bubmorexa HOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE BpeMms 3 bubmmorexa [JOK

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KVIACC
Kosun4yecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoxka Koutpoabubie IlpakTuyeckue
n/n Bcero H3yYeHUS oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsl
bubmuorexa [JOK
! Hpenver xmu. 1 01.09.2023  https://m.edsoo.ru/ff0d210c
5 [TonsiTrie 0 METO/IaX MO3HAHUS B XU- 1 bu6mmoreka [IOK
MHUHA 06.09.2023 | https://m.edsoo.ru/ff0d227e
3 [IpakTuyeckas padora Ne 1 «IIpaBuia 1 bubnnorexa [HOK
paboTeI B T1abopaTopum» 08.09.2023  https://m.edsoo.ru/ff0d23dc
4 YucThle BEMIECTBA U CMECH 1 Bubmorexa ITOK
H ' 13.09.2023  https://m.edsoo.ru/ff0d26ca
5 [TpakTuyeckas pabora Ne 2 «Pa3nene- 1 bubnnorexka [JOK
HHUE CMecel» 15.09.2023 @ https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
6 ATOMBI 1 MOIIGKY 6! . 20.09.2023 | https://m.edsoo.ru/ff0d2a6c
7 XUMHAYECKUE DIIEMEHTEI 1 Bubmorexa ITOK
' 22.09.2023  https://m.edsoo.ru/ff0d2be8
8 IIpocThle U C10KHEBIE BEMIECTBA 1 bubmmorexa LOK
P IH 27.09.2023 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJNIEKYIAPHOE VYECHUE 1 Eubmorexa IIOK
YHp e 29.09.2023 | https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSHCTBA COCTaBa BEIIESCTB 1 Eubmorexa IIOK
m ' 04.10.2023  https://m.edsoo.ru/ff0d2eae
11 OTHOCUTEbHAS aTOMHAS Macca. 1 06.10.2023 bubmorexa [TOK

https://m.edsoo.ru/ff0d323c



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK

12 Maccoas o1 xunirieckoro 11.10.2023 https://m.edsoo.ru/ff0d350¢

13 KonmuecTBo BemecTna. bubmorexa HOK
13.10.2023  https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
14 XAMHHCCKas peakiins 18.10.2023 https://m.edsogru/ff0d37fa

15 [Ipu3Haky n yciI0BHs IPOTEKAHUS pe- bubnnorexa [HOK
aKIMI 20.10.2023 = https://m.edsoo.ru/ff0d3al6

16 XUMHYECKUE YpaBHEHUS bubmmorexa LIOK
25.10.2023  https://m.edsoo.ru/ff0d3b88

17 Brrunciienus koimuecTBa, Macchl Be- bubnuorexa [JOK
IeCTBA. 27.10.2023  https://m.edsoo.ru/ff0d5708

. bu6mmorexa [IOK
18 Kiaccupukanuss XMMHUYEeCKUX peaKIIHid 08.11.2023 https://m.edsogru/ff0d3f34

19 M. B. JIoMOHOCOB — yu&HBlIii- bubnuoreka [IOK
SHIIUKJIOTICUCT. 10.11.2023 = https://m.edsoo.ru/ff0d40c4

20 Konrtponsnas padora Nel o teme bubnnorexka [JOK
«BemiecTBa U XUMUYECKUE PEAKLIUN 15.11.2023  https://m.edsoo.ru/ff0d4290

21 Bo3agyx — cMmech razos. bubmmorexa LHOK
17.11.2023 @ https://m.edsoo.ru/ff0d448e

99 ®du3nuecKue U XUMHUECKUE CBOMCTBA bubnmoreka [JOK
KHCJIOpOJIa 22.11.2023 | https://m.edsoo.ru/ff0d4614

23 Crioco6bI mostyueHust KUCIopoa bubnmorexa LIOK
24.11.2023  https://m.edsoo.ru/ff0d497a

24 TenoBoit 3¢ pexT Xxumuueckon peak- bubnnoreka [JOK
1005051 29.11.2023 | https://m.edsoo.ru/ff0d4790

bubmuorexa [JOK
25 Tomtgo. 01.12.2023 https://m.edsogru/ff0d4c4a

26 [TpakTrueckas padora Ne 3 o Teme 06.12.2023  bubnuoteka [JOK



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
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«[lomyuenue u cobnpanure KUCIOPOAA»

https://m.edsoo.ru/ff0d4ae2

97 Bonopoa — anemMeHT u npocToe Bellle- bubmuorexa [JOK
CTBO. 08.12.2023  https://m.edsoo.ru/ff0d4ddoO

98 ®u3nyecKue 1 XUMHYECKUE CBOMCTBA bubnmoreka [JOK
BOJIOpO/IA. 15.12.2023  https://m.edsoo.ru/ff0d4dd0

29 [Tonsatue o kucnoTax U CONSAX bubmorexa HOK
20.12.2023  https://m.edsoo.ru/ff0d50d2

30 CrniocoOslI mostydeHus BOAOPO/a B Jia- bubnnoreka [JOK
OGoparopun 22.12.2023  https://m.edsoo.ru/ff0d4dd0

31 Crioco0bI nostyyeHust BOAOPO/a B Jia- bubnnorexa [HOK
OGoparopuu 27.12.2023  https://m.edsoo.ru/ff0d4dd0

32 Crioco0sl MoTydeHus BOAOPO/a B Jia- bubnnoreka [JOK
OGoparopun 29.12.2023  https://m.edsoo.ru/ff0d4dd0

33 [Tpaktuyeckas padora Ne 4 o Teme bubnuoreka [IOK
«[lonmydenne u coOUpaHue BOIOPOIA» 10.01.2024  https://m.edsoo.ru/ff0d4f42

bubnuotexa [JOK
34 3axott Asorajpo 12.01.2024 https://m.edsogru/ff0d542e

. bubnunorexa [JOK
3 Bermenerint 00k 17.01.2024 https://m.edsogru/fdeSSaO

36 Boruncnenus 005EMOB ra3oB M0 ypaB- bubnmnorexa [JOK
HEHUIO PEeaKIUU 19.01.2024  https://m.edsoo.ru/ff0d5708

37 ®dusnveckue U XMMUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJBI 24.01.2024  https://m.edsoo.ru/ff0d587a

. bubnmnoreka [JOK
38 (-ocTaB OCHOBAHIIL. 26.01.2024 https://m.edsogru/ff0d59e2
39 Bona kak pacTBOpHTEIIb. 31.01.2024 ngi;ﬁf;zgﬁ?f 0d5b40

40 [IpaxTuueckas padora Ne 5 o reme bubnuoreka [IOK
«[IpuroToBiieHHE PACTBOPOBY 02.02.2024  https://m.edsoo.ru/ff0d5eba
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https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

KonTtponsHast padora Ne2 o reme

bubmuoreka [JOK

4l «Kucnopoa. Bomopoa. Boga» 07.02.2024 | https://m.edsoo.ru/ff0d6342
42 Oxcupt 09.02.2024
43 [Tony4yeHue u XUMHYECKUE CBOMCTBA bubnmoreka [JOK
OKCHIOB 14.02.2024  https://m.edsoo.ru/ff0d664e
bubnmoreka [JOK
4 Ocroai 16.02.2024 https://m.edsogru/ff0d67ca
45 [lony4yeHue u XUMHYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHUM 21.02.2024  https://m.edsoo.ru/ff0d67ca
bubnuorexa [JOK
40 Kuenots: 28.02.2024 https://m.edsogru/fdefeeZ
47 [TonyuyeHne n XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCIIOT 01.03.2024  https://m.edsoo.ru/ffOdfee2
bubnmnorexa [JOK
48 Commn 06.03.2024 https://m.edsogru/OOad9474
49 [Tpaktuyeckas padora Ne 6. Pemenue bubnnoreka [JOK
3a1a4 13.03.2024  https://m.edsoo.ru/00ad9b7c
50 I'eneTnueckas CBA3b MEKIY KIIaCCaAMH bubmmorexa [JOK
15.03.2024  https://m.edsoo.ru/00ad9a50
51 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HaAHUU 20.03.2024  https://m.edsoo.ru/00ad9ch2
KonTtponbHas padora Ne3 o treme
52 "OCHOBHBIE KJIaCChl HEOPTAaHUYECKUX bubmmorexa LIOK
“n 22.03.2024 | https://m.edsoo.ru/00ad9ela
COCTMHEHUI
53 [TepBbie MOMBITKH KIacCUPUKAITTT bu6mmorexa [IOK
XUMUYECKHUX DJIEMEHTOB. 03.04.2024  https://m.edsoo.ru/00ad9ffa
54 [leproauueckas cucreMa XMMHUYECKUX bub6nuorexa [IOK
snemenToB /1. 1. Menpaeneena 05.04.2024 | https://m.edsoo.ru/00ada52c
95 [Tepuoasl, rpynmsl, MOATPYMIIbI 10.04.2024  bubnuoreka [{OK
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https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c

https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
o CTpoctiHe aToMOB. L 12.04.2024  https://m.edsoo.ru/00ada342
57 CTpoeHue AIEKTPOHHBIX 000I0YCK 1 bubnnoreka [HOK
aTOMOB 3JIEMEHTOB 17.04.2024  https://m.edsoo.ru/00ada6bc
58 XapakTepucTUKa XUMHYECKOTO 3JIe- 1 bubnnoreka [JOK
MEHTA T10 €T0 MOJIOKEHUIO 19.04.2024 = https://m.edsoo.ru/00ada824
bu6mmorexa [IOK
IT .
59 Suatenue Iepoaurieckoro sakona 1 24.04.2024  https://m.edsoo.ru/00ada96e
bu6mmoreka [IOK
60 DIEKTPOOTPUIIATETHHOCTh AaTOMOB 1 26.04.2024 https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 41
6 OFHAA XHUMITHCCKAT CBAsh L 03.05.2024  https://m.edsoo.ru/00adac34
62 KoBasneHTHas nossspHas XUMU4ecKas 1 bubnuoreka [IOK
CBSI3b 08.05.2024  https://m.edsoo.ru/00adaab8
63 KoBaseHTHas HenoysipHas XUMUYeCKas 1 bubnnorexka [JOK
CBSI3b 15.05.2024  https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
4 1 .05.
6 Crenexs okHCIeHuA 17.05.2024 https://m.edsoo.ru/00adae28
65 OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuoteka [JOK
peakiuu 22.05.2024  https://m.edso00.ru/00adb076
bubmuorexa [JOK
1 24.05.2024
66 OKHCITUTENIA ¥ BOCCTAHOBUTEITN 05.20 https://m.edsoo.ru/00adb076
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 66
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Jucr KOPPEKTHPOBKH KAJICHAAPHO - TEMATHYECCKOI'0 IVIAHUPOBAHUS

Temaypoka

KonunyectBo
yacos

BuakoHTpona.

[ata




9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bceero H3y4YeHUs oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
1 [Tepnoanueckuii 3aKoH 1 bubmorexa HOK
oz ' 04.09.2023  https://m.edsoo.ru/00adb59e
5 H3MeHeHUU CBONMCTB XUMHUYECKUX 1 bu6mmorexa [IOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB 05.09.2023  https://m.edsoo.ru/00adb6b6
bubmuoreka [JOK
3 Krnaccudukanus 1 HOMEHKIIATypa 1 11.09.2023 @ https://m.edsoo.ru/00adb7e2
4 Buipl XuMu4ecKoi CBs3H 1 bubmorexa HOK
8 12.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel mo teme
5 1 1
«3HaHNe OCHOBHBIX pa3JIeNioB Kypca 18.09.2023
8 Kkimacca»
6 Krnaccudukanys XuMHUecKUxX peak- 1 bubnuoreka [IOK
LU IO pa3IMYHBIM [TPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0
7 [loHsiTHE O CKOPOCTH XMMHYECKOM 1 bubnunoreka [JOK
peaKkiuu. 25.09.2023  https://m.edsoo.ru/00adbe9a
8 IloHsATHE O XUMHYECKOM PaBHOBE- 1 bubnnorexka [JOK
CHH. 26.09.2023  https://m.edsoo.ru/00adc28c
9 OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC 1 bubnmnoreka [JOK
peaku 02.10.2023 | https://m.edsoo.ru/00adcade
10 Teopus 2neKTPOAUTHUECKOM TUCCO- 1 bubnuoreka [IOK
LHALNH. 03.10.2023  https://m.edsoo.ru/00adcd68
11 Honnble ypaBHEHHUSsI peaKIuit 1 09.10.2023  bubmuoteka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
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https://m.edsoo.ru/00add448

12 XUMHUYECKHEe CBOMCTBA KUCIOT U OC- bubmuoreka [JOK
HOBaHUH 10.10.2023  https://m.edso0.ru/00add5d8

13 XuMHU4eCcKue CBOMCTBA COJIe bubmmorexa [TOK
16.10.2023  https://m.edsoo.ru/00add8b2

14 [TonsiTHE O TUIPOIU3E CONCH Bubmaorexa ITOK
17.10.2023  https://m.edsoo.ru/00add9d4

15 O06o01IeHre U cHCTeMaTH3aIs bubmmoreka [JOK
3HaHUH 23.10.2023  https://m.edsoo.ru/00addd12

16 [IpakTuueckas padorta Ne 1. «Pemie- bubnuoreka [IOK
HHUE IKCIICPUMEHTAJIbHBIX 3a1a9» 24.10.2023  https://m.edsoo.ru/00addbfa

17 KonTponbnas padota No2 mo teme bubnuorexa [JOK
«INEKTPOIUTUYECKAS TUCCOLIUAIINSI. 07.11.2023 | https://m.edsoo.ru/00addecO

18 OO6mrast XxapaKTepUCTHUKA rajJOTeHOB. bubmorexa [JOK
13.11.2023  https://m.edsoo.ru/00addfe?

bubnmnorexa [JOK
19 X10poBOIOPOL. 14.11.2023 https://m.edsogru/OOade104

20 ITpakTuyeckas pabora Ne 2 o teme bubnnorexka [JOK
«[lony4yeHue coTHON KUCIOTBD 20.11.2023  https://m.edsoo.ru/00ade348

21 Beruncnenus no ypaBHEHUAM XUMH- bubnnorexka [JOK
YECKHUX PEaKIni 21.11.2023  https://m.edsoo.ru/00ade488

99 OO6m1ast XapakTepuCTHKa SJIEMEHTOB bubnmoreka [JOK
VIA-rpyrmibt 27.11.2023  https://m.edsoo.ru/00ade64a

bubnuorexa [JOK
23 AJLIOTPOIHBIC MOJHHKALIHI CCPbI 28.11.2023 https://m.edsoErUIOOade64a

24 CepoBoaopon, cTpoenue, pusnde- bubnmuotexa [JOK
CKHE U XUMHUYECKHE CBOMCTBA 04.12.2023  https://m.edsoo.ru/00ade802

25 Oxkcuabl cepsl. 05.12.2023  bubGmuoteka [JOK
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https://m.edsoo.ru/00adea28

26 XUMHUYECKUE PEAKIIUH, B OCHOBE bubmumoreka [IOK
croco0a MOJIyYeHHS] CEPHOU KUCIIOTHI 11.12.2023  https://m.edsoo.ru/00adec8a
97 Brruucnenue MaccoBoi J0JIM BBIXO/1a bubmuorexa [JOK
IIPOJYKTa peakLuu 12.12.2023  https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnnoreka [JOK
VA-rpynrsl. 18.12.2023  https://m.edsoo.ru/00adeea6
29 AMMHaK, ero GU3NIecKue U XUMHuJe- bubnnorexa [JOK
CKHE CBOWCTBA 19.12.2023 @ https://m.edsoo.ru/00adf004
30 [IpakTuueckas padora Ne 3 o Teme bubnuoreka [IOK
«[lonyyenne ammuaka» 25.12.2023  https://m.edsoo.ru/00adf180
bubnuorexa [JOK
31 AsotHas Kuenota 26.12.2023 https://m.edsogru/OOadf306
32 Hcnonb30BaHnEe HUTPATOB U COJNEN bubnuoteka [JOK
aMMOHUS 09.01.2024  https://m.edsoo.ru/00adf518
bubnmnorexa [JOK
33 Pocop. 15.01.2024 https://m.edsogru/OOadf68a
bubnuotexa [JOK
34 Henomp3onanie pocaros 16.01.2024 https://m.edsogru/OOadfCZO
35 Yraepon, paclipoCcTpaHEHHE B MTPHU- bubnuoteka [JOK
pone 22.01.2024 | https://m.edsoo.ru/00adfd9c
bubnmoreka [JOK
36 Okcnet yriepoza 23.01.2024 https://m.edsogrUIOOadfebe
37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [OK
29.01.2024  https://m.edsoo.ru/00ae006¢c
38 [IpakTuueckas padbora Ne 4 o Teme bubnnorexa [JOK
"[lonydyeHue yrieKucioro rasa. 30.01.2024  https://m.edsoo.ru/00ae027e
39 [TepBoHayanbHbBIC MOHATHUS 00 Opra- 05.02.2024  bubGmuoteka [JOK



https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
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HHUYCCKUX BCUICCTBAX

https://m.edsoo.ru/00ae054e

bu6mmoreka [IOK

40 KpemHuii i ero coeauHenns 06.02.2024  https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 SKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME Bubmorexa ITOK
P g 12.02.2024  https://m.edsoo.ru/00ae0bf2
«Hemeraiel 1 X COEIUHEHUI
4 KonTponbnas padora Ne3 no teme bubnnorexa [HOK
«Hemerauipl 1 X COEIUHEHUY 13.02.2024  https://m.edsoo0.ru/00ae0el8
43 OO01mmas XxapakTepruCTHKa XUMUIECKUX bubnnoreka [JOK
JJIEMEHTOB — METAJLIOB. 19.02.2024  https://m.edsoo.ru/00ae103e
44 XUMHUYECKHE CBOICTBA METAJJIOB bubmaorexa LIOK
' 20.02.2024  https://m.edsoo.ru/00ae1156
45 OO01mmue crocoOb!I MOTYyYeHUS METAalI- bubnuorexa [JOK
JIOB. 26.02.2024  https://m.edso0.ru/00ael1156
46 ITonsaTHE O KOPPO3UM METAIIIOB Bubmorexa ITOK
pp 27.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47 [esosmere MeTans: 04.03.2024 | https://m.edsoo.ru/00ael4b?2
48 Okcupl ¥ THAPOKCUIBI HATPUSA U Ka- bubnuoteka [JOK
TS 05.03.2024  https://m.edsoo.ru/00ae14b2
49 [I{emo4yHO3eMENBbHBIE METAJLIBI bubmorexa [JOK
11.03.2024  https://m.edsoo.ru/00ael15e8
50 Baxueiinme coefnHEHNA KaJIbIUA bubmorexa LIOK
s H 12.03.2024  https://m.edsoo.ru/00ael15e8
51 O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HAHWUHN 18.03.2024
59 JKécTKOoCTh BOJIBI U CTIOCOOBI €€ yCT- 10.03.2024 bubnmnoreka [JOK

paHeHus

https://m.eds00.ru/00ae1886
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[IpakTuyeckas pabora Ne 6 o Teme

bubmuoreka [JOK

>3 "}KéCTKOfTL BOTIEL H METOZIE €€ yOI- 01.04.2024  https://m.edsoo.ru/00aelae8
paHeHus
. bubmuorexa [JOK
>4 AiomHHHif 02.04.2024 https://m.edsogru/Oanch
55 AMdoTepHbIE CBOMCTBA OKCHIA 1 bubnnoreka [HOK
TUJIPOKCH]IA 08.04.2024 | https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
o0 Keneso 09.04.2024 https://m.edsogru/Oan1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnnoreka [JOK
() 15.04.2024  https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUH 16.04.2024
[IpakTuueckas padbora Ne 7. Pemenue
59 JKCIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuoteka [JOK
«BaxxkHelmume MeTaaIbl U UX COEIU- 22.04.2024 | https://m.edsoo.ru/00ae3de8
HEHUS»
60 Beruucnenus no ypaBHEHUSAM XUMH- bubnnoreka [JOK
YECKUX PEeaKIni 23.04.2024  https://m.edsoo.ru/00ael1750
61 O06001IeHre U CUCTEMATU3AIIHS
3HaHUI 27.04.2024
KonrtponsHast pabora Ne4 o reme
62 «BaxHelnme MeTauibl U X COeau- 06.05.2024
HEHUSD»
63 BemecTBa u maTepuaisl B TOBCe- bubnuorexa [JOK
JTHEBHOM KU3HU YEJIOBEKa 07.05.2024  https://m.edso0.ru/00ae3f50
64 XUMUYECKOe 3arpsi3HeHne 13.05.2024 bub6nuorexa [IOK

OKpY>KaloIleu cpeibl

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
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65 Ponb xumuu B perieHny sKosoruye- 1 bubmumoreka [IOK
CKHX TTpo0JieM 14.05.2024  https://m.edso0.ru/00ae4270
66 O06001IeHrEe U CUCTEMAaTU3aIIMs 3HA- 1 bubmuorexa [JOK
HUH 20.05.2024  https://m.edsoo.ru/00ae0d0a
67 O060061eHre U cucTeMaTu3alus 3Ha- 1 bubnmoreka [JOK
HUU 21.05.2024  https://m.edsoo.ru/00adb33c
OBIIEE KOJIMYECTBO YACOB I10 ITPO- 67
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YUYEBHO-METOJINUYECKOE OBECIIEYEHUE OBPA30OBATEJIbHOI'O MTIPOLLECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYEHUKA
» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemenue»
» Xumus, 9 xinacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKIHOHEpHOE 0OIIECTBO
«M3narenbcTBO «lIpocBemienue»

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHas kHura yauresns. XuMusl.
8 ki1.: Meroauueckoe mocobue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Terpaap asst 1a00paTOpHBIX ONBITOB U MPAKTHYECKUX paboT.
8 k1. K yuebnuky O. C. I'abpuensna «Xumus. 8 kiaace». M.: IIpoda, 2022.

3. I'abpuensu, O. C. Metoaudeckoe nocodue k yueonuky O. C. ['abpuensaa «Xumusi». 8 kmacc /

O. C. I'abpuensn. — M. : [Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Meroanueckoe nmocodue k yueouuky O. C. ['abpuensHa «Xumusn». 9 kace /

O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : rexHosorndeckue kaptol K yaueOHuky O. C. I'abpuensna «Xumus. 8 Kiace» : METOAU-

yeckoe nocodue / JI. . AcanoBa. — M. : Jlpocda, 2020

6. Xumus : TexHonorndeckue KapTol K yaueOHuky O. C. ['abpuensna «Xumus. 9 Ki1acc : MeToIu-

yeckoe nocodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumust. 8 xi1.: KoHTponbHbie u ipoBepounbie padoThl K yueOHuky O. C. ['abpuensHa «Xumusi.

8» / O. C. I'abpuensH, I1. H. bepe3kun, A. A. Ymakosa u ap. - M.: Ipoda, 2022. nannbie

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://www.chemnet.ru T'azera «Xumus» u callT 1uist yuurens «5 uay Ha ypOK XUMUN»
http://him.1september.ru Equnas xomtexkuus LIOP: TIpenmeTHast KommeKius « XuMUs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI: XUMHSI.
Konnexuust Poccuiickoro o0rieo0pa3oBaTensHOTo moprasia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://wwwalhimik.ru Beepoccuiickast omumIiaia mKOJIbHUKOB [0 XUMHU
http://chem.rusolymp.ru Opranudeckast XUMHsL: 3JI€KTPOHHbBIA YICOHUK ISl CPSAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yIeOHHK
http://wwwhemi.nsu.ru OTKpeITBIH KOISIK: XUMHUS

http://www.chemistry.ru JlucraniinonHas oMMITHAIA TI0 XUMHUH: TEJIEKOMMYHUKAIIMOHHBIH 00pa-
30BaTEIbHBIN TPOCKT



