MHHHUCTEPCTBO ITPOCBEMIEHHS POCCHIICKOI1 OEJAEPALIHHA
Munucreperso obmero u npodeccnonansuoro obpasoBanus
Pocrosekoii obaactu

Oraen obpazosanns Aamunncrpaunn Eropabikekoro paiiona

MBOY K - E COIlI No5

PACCMOTPEHO COI'JTACOBAHO YTBEPKXJIEHO
Ha sacenanun HIIMO EMI| samecTiTens mupekropano  Jlupexrop K-E COlINe 5
pyxosozuTens MO YBP 2 - ‘ &

i — —

Hiobo C.H. AxEHIMEA ALA, W T EE.

nporoxon Nel Tpikas Ne380
ot «30» 08 2023 r. ot «30» 08 2023 r 820031

or «30» 08-2023 1.

PABOYASI TIPOTPAMMA
(ID 749581)

yuebnoro npeamera «Xumus. Basossrii YPOBeHb»

Ans obyualoumxes 8 — 9 knaccos

x.Kyreiicknii 2023



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OOO, a Takke Ha OCHOBE (heaepabHON
paboueii mporpaMmbl BOCIIUTAHUS U C YYETOM KOHIEMIMHU IPEroJaBaHus y4eOHOro ImpeaMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3aiusiax Poccuiickoit deaepanum.

[Iporpamma mo XuMuu JMa€T MpPEACTAaBICHHE O IENsAX, OOIIel cTpareruu OOy4deHHS,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIUXCS CPEACTBAMH YYeOHOrOo MpeaMeTa, YCTaHaBIMBAET
o0s3aTenbHOE MPEIMETHOE COoepxKaHue, IPeIyCMaTpUBAET paclpeiesieHue ero mno kiaccaM H
CTPYKTYpPUPOBAHUE M0 pa3jeiaM U TeMaM IPOorpaMMbl IO XMMUH, ONPEAEIsEeT KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XApPaKTEPUCTUKH COJACPNKAHUSA, PEKOMEHIYEMYIO IOCJIEeI0BATENbHOCTh
U3YYCHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3CH, JTIOTUKH YI€OHOTO
mpolecca, BO3PacTHBIX 0COOCHHOCTEH 00yUarolUXcs, ONpeaeseT BO3MOKHOCTH MpeaMeTa JIs
peanu3anuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, a TAK)KE TPEOOBAHHM K pe3yabTaTaM OOYUCHHS] XUMUU
Ha YpOBHE IIeJIed W3Y4eHHUsi TpEeIMEeTa W OCHOBHBIX BHJOB Y4e€OHO-TIO3HABATEIILHOU
JESTEIIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHME XUMUH CIIY>)KUT OCHOBOH 1 POPMHUPOBAHUS MUPOBO33pEHUSI 00YyYaIOIIErocs, ero
MPEJICTABICHUIA O MATEPUAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOPMUPYEMbIE XUMUEH
MIPEJICTABJICHUS O B3aUMOTIPEBPAIICHUSX YHEPTUU U 00 IBOJIONNHU BEIIESCTB B IPUPOJIE, O TYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO DPa3BUTHUS YEIOBEYECTBA — CBHIPHEBOWA,
SHEPreTUYeCKOM, MUIIEBOM U SKOJIOTHYECKO 0e30MacHOCTH, MPoOIeM 3JpaBOOXPAHEHHUS.

H3ydyeHue xumuu:

CIOCOOCTBYET peaiu3allid BO3MOXKHOCTEH IS CcaMOpa3BUTHS U (HOPMHUPOBAHHS
KYJIBTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH O0yJaronmxcs,
HAaBBIKOB WX  CaMOCTOSTEIBHOM  y4eOHOW  JIeATENhHOCTH, OKCIICPUMEHTAIBHBIX U
UCCJICIOBATeIILCKAX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOW JKWU3HHM, TaK W B
npodeccCHOHANBEHON e TENbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBAa€T OCHOBBHI IIEJIOCTHOTO
B3TJIsAJ1a HAa €IMHCTBO MPUPOJIBI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU
€CTECTBEHHO--HAYYHOH TPAMOTHOCTH O0yYaIOIIUXCS;

croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKy, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
00yJaromuxcs.

JlanHble HampaBlieHHUsT B OOyYE€HUU XUMHHM OOECHedMBarOTCs CHEHU(PHUKON conaep:kaHus
y4eOHOTO TIpeAMeTa, KOTOPBIN SIBJISETCS TIEeNarorMYecKd aJanTHPOBAHHBIM OTPAKEHHEM
0a30BOIi HAYKN XMMHUU Ha ONPEJEIEHHOM dTarie € pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS OPHUEHTUPOBAH HAa OCBOCHHUE
00yJaroNMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUM XUMHH, OCHOB HEOPTAaHMUECKOW XUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MOHATHI OPraHNYECKON XUMHUH.

CtpykTypa coaep:kaHHsl MPOTPAMMBI MO0 XMUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K e€ u3ydenuto. ConepkaHUE CKIIAJIBIBAETCA U3 CHUCTEMBI MOHATUM O XUMHUYECKOM
9JIEMEHTE W BEIIECTBE W CHUCTEMBbl TMOHATHHA O XUMHUYecKoW peakuun. OOe 3TH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO MPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHUS O CTPOSHUM aTOMa U XUMHUYECKOH CBSI3H;



— MPECTaBICHUH 00 ANEKTPOIUTHIECKOI TUCCOIIMALINY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PACCMATPUBAIOTCS HA OCHOBE DMIIMPUYECKHU ITOJYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPYyromy,
BBINOJIHASA (YHKIHUU OOBACHEHHsS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MHUpAa B JIOTHKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOTO OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HaHUs B Hayke. M3ydyeHne xummun
IOPOMCXOOUT C TMPHUBJICYEHUEM 3HAHUM M3 paHee M3YYEHHBIX Y4YEOHBIX NPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kiacc.

[Ipu n3yueHnn XUuMHUH IPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOM HAyKH KaKk
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON EATEIbHOCTH YeJIOBeKa U KaK OJJHOTrO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3ajaya y4eOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUH — BaXHEUIHMX ()AKTOB, MOHITHUH, 3aKOHOB U TEOPETUYECKHUX
MOJIOKEHHUH, JIOCTYNHBIX OOOOIIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOLIEHNHN K HAyYHBIM METOJIaM MTO3HAHMS IIPU U3YUEHHUH BELIECTB U XUMHUECKUX PEAKIUMH, B
(GOopMHpOBaHUM W pPa3BUTHM I[103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATELHON U y4eOHO-MCCIIEI0BATEIBCKOM IeATEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpallieHus ¢ BEIIECTBaAMHU B ITOBCEIHEBHOM JKU3HH.

[Ipy M3ydyeHUM XMMUU Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHUS BaKHOE 3HAUYEHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIICKTYAIILHO PAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa30BAHHUIO,
COTPYJIHUYECTBY, CAMOCTOATEIbHOMY IPUHATUIO DELIEHUH, CIOCOOHOW aJanTHpOBAaThCS K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKHU3HU;

— HaNpaBJICHHOCTh OOyYEHHUS Ha CHUCTEMaTHYecKoe MpuoOlIIeHue oO0yJaromuxcs K
CaMOCTOATENIBHOM ~ ITO3HABATEIIBHOM  JEATENbHOCTH,  HAay4YHbIM  METOAAM  IIO03HAHUA,
(OpMHPYIOLIM MOTHBALIUIO M Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAYEHUE JUISl pa3IMYHbIX BUJOB JAEATEIBHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOM M €CTeCTBEHHO-HAYYHOU TPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYXKAIOLIETO MUpPA, UCIONb3Yys 3HAHUS U
OMNbIT, IOJYYEHHbIE IPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pPELlIEHUH MpolieM B
NIOBCEHEBHOM KU3HU U TPYI0BOM JEATEILHOCTH,

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMaHMs [IEHHOCTH
XUMHUYECKHX 3HAHUHU I BBIPAOOTKM SKOJIOTUYECKU LIE€JIECOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBbS M OKPYXKAIOIIEH MPUPOIHOMN
Cpensl;

— pa3BUTHE MOTHBALUU K O0yUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO
Ha OCHOBE YCBOGHHs OOIIEUEIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOOpY
npoduiIs U HANPaBICHHOCTH JlalbHENIIero o0yueHusl.

OO61iee yuciio YacoB, OTBEAEHHBIX JJI1 M3YyYEHHUS] XMMHHM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaisieT 136 yacoB: B § knacce — 68 yacoB (2 yaca B Hezieno), B 9 kinacce — 68
qacoB (2 yaca B HEZIEII0).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaya/ibHbIE XMMHYECKHE IIOHATHUS

[Ipeamer xumuu. Poib XuMUM B JKM3HM 4Y€JIOBEKa. XMMHsS B CUCTEeMe HayK. Tena u
BenlecTBa. dusnueckne CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BemiecTB. [loHsaTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKHX SJIEMEHTOB.
IIpocTble U cinoXkHBIE BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTb AaTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCHUTENbHASI MOJIEKY I pHAast
Macca. MaccoBasi 1011 XUMHUYECKOIO 3JIEMEHTA B COETMHEHUH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocBsi3b KOJIMYECTBA, Macchl U
Yrcia CTPYKTYPHBIX €IMHUI BemecTBa. PacuéTsl mo ¢popmynaM XUMUYECKUX COSTUHEHHM.

duznyeckue M XMMHUYECKHUE SIBJICHMs. XUMHUYECKas peakuus U €€ MpU3HAKU. 3aKOH
COXpaHEHHs MAcChl BEIleCTB. XuMHueckue ypaBHeHHs. Kinaccudukanus XUMUYECKUX peakiuit
(coemuHeHus, pa3loKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBWiIaMHu pabOThl B JabOpaTopuu U MpUEMAMHU
oOpaiieHusi ¢ 1abOpaToOpHBIM O0OpYIOBAaHUEM, HU3Y4YCHHE U OMHCaHHWe (U3MUYECKUX CBOWCTB
00pa310B HEOPraHMYECKHX BEIIEeCTB, HaOIIofeHHE (U3HUecKux (ITUIaBIEHHWE BOCKA, TasHHE
JbJa, pacCTUPAaHUE caxapa B CTYNKE, KUIIEHWE U KOHAEHCALUs BOJbI) U XUMUYECKUX (TOpeHue
CBEUYH, MPOKAJUBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBHE MeJla C KHUCJIOTOW) SIBICHHM,
HaOJroIeHNe U ONMCaHMEe MPHU3HAKOB MPOTEKAHUsI XMMHUYECKUX peakluil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KUCIIOTHI ¢ XJIOpUIOM Oapus, paznoxenue ruapokcuaa meau (1) mpu
HarpeBaHWu, B3auMoOJCHcTBUE keie3a ¢ pactBopoM conu Mmeau (II), u3ydenme crocoOoB
paszeneHus CMeceil: C IOMOIBI0 MarHuTa, (UIBTPOBAaHUE, BbIIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHUWE OUYUCTKH MOBAapEHHON COJM, HAONIOJCHHE U ONMCAHHE
pEe3ybTaTOB IMPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOUIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHUE
MojieIe MOJIEeKY (IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTeIM HEOPraHUYECKHUX BElIEeCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopony — 3ieMeHT M IpOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoze, GU3n4eckue U XuMHUYECKUe CBOMCTBA (peakiyu TOPEHus).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOMY4YEeHHs KHCIOpoJa B J1IaOOpaTOpUH U
npoMblluieHHOCTH. KpyroBopot kucioposaa B mpupoje. O30H — aijaoTponHas MOAuUKanus
KHCIJIOPOJIa.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakuuH. TomnmBO: yrosb M MeTaH. 3arpsA3HEHHME BO31yXa, YCHICHUE
NapHUKOBOIO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — »smemeHT M mpocroe BemecTBo. HaxoxxaeHune Bogopoja B MPUPOJE,
du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0b! omydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. PacuéTsl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIICHHBIE PAcTBOpBI. PacTBopMMOCTh BemecTB B BOAE. MaccoBas oyisl BellecTBa B
pacTtBope. XuMuyeckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B NPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boabl B mIpupojie. 3arpsi3HEHUE NMPUPOAHBIX BoJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanust Heopranmyeckux coeauHeHuid. Oxcuawl. Knaccuuxarus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OKCHUJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHne okcuaos.



OcHoBanmsi. Knaccudukarnusi OCHOBaHMIA: MIETOYM M HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuii. @u3M4eCcKHMe M XMUMHUYECKHE CBOMCTBAa OCHOBaHMU. llomyuyenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucinor. OU3n4ecKue U XUMHUECKHE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomydyenue Kucior.

Comu. Homenknarypa coneil. duznueckue U XuMudeckue cpoictBa coseil. [lomydenne
COJIEH.

['eneTnueckas CBA3b MEXAY KJIaCCAMU HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OMpEe/IeNICHUE COACpKaHUs KUCIOPO/Ia B BO3JyXe, MOJIy4eHHE, cCOOMpaHue,
pacro3HaBaHHEe M HM3yYEeHUE CBOWCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJCHCTBHUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHHS U TNpEKpallleHus: ropeHus (moxapa), 03HaKOMIIEHUE C
o0Opa3laMu OKCHIOB U ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHHE, pacHo3HaBaHUE U
M3y4eHUE CBOWMCTB BojOpoja (TOpeHue), B3auMojeicTBue Bojaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIOB), HAOIIOICHIE 00pa3IOB BEUIECTB KOJIMYECTBOM
1 monb, uccienoBaHHE OCOOCHHOCTEH pPAacTBOPEHHUS BEHIECTB C PA3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOTO BELIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaulaMu (HAaTpUeM U KajblieM) (BO3MOXXHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB), MCCIIEOBAHUE OOpPA3I[OB HEOPTAHMUYECKUX BEIIECTB PA3TMYHBIX KJIACCOB,
HaOJI0/IEHUE W3MEHEHUS OKpacKH WHAMKATOPOB B PACTBOpPAx KHCIOT U LIEJIOYeH, M3ydyeHHUE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHCIOTHI, KHUCIOT C MeETaljlaMu,
peaKuuii HEUTpalIu3alMuu, [OJYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTaJljla JPYTUM U3 PaCTBOPA COJIM, PELIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxnenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkon u Ilepuoamyeckasi cucremMa xummuuyeckux djiementoB JI. WU.
MenpeneeBa. CtpoeHne aToMOB. XMMHYECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KIACCU(PUKALMUU XUMHUECKUX dieMeHToB. [loHsTHe o rpymnmax
CXOJHBIX JIEMEHTOB (IIETOYHBIC U MIETIOYHO3EMETbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DJIeMEeHTHI, KOTOpBIE 00pa3yIoT aM()OTEpHBIE OKCUIBI M THAPOKCHIBI.

[lepnonnueckuit 3axkoH. Ilepmogmueckas cucrema XuMH4Yeckux 3ieMmeHros [l M.
MenneneeBa. Kopotkonepuognas u piuuHHONepuoaHas (opmbsl Ilepuoanueckoil cucteMsl
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbl. DU3HYECKHH CMBICH
MOPSAKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aromHbIX saep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproauueckoll CUCTEMbI
. W. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOTO »3JIEMEHTa IO €ro IOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menzaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUTHYECKUX 1
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognmueckoro 3akona u Ilepuoanueckoil cuCTEMbl XUMHUYECKUX HJIEMEHTOB
JUISl pa3BUTHS HayKu U npakTuku. J[. . Mennenees — y4€HbIl U IpaKJaHUH.

XuMudeckas CBSI3b. KoBanentnas (momnsipHas " HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenr  okucienus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbl
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3ydeHue 0O0pa3IOB BEMIECTB META/UIOB M HEMETAJJIOB, B3aUMOJCHCTBUE THIPOKCHIA
LMHKAa C pacTBOpamMu KUCIOT M IIEJIOYEd, MPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX TPUMEPDI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHUE, PEAKIIUU PA3I0KEHUS, COSTUHEHHUS).



Mesicnpeomemmuuie cea3u

Peanu3zanus MeXnpeaAMETHBIX CBSI3€M MPU U3YYEHHUU XMMHH B 8 Kjlacce OCYIIECTBIISETCS
yepe3 HCIOJIb30BaHME KaK OOLIMX ECTeCTBEHHO--HAYyYHBIX IOHATUH, TaK W IOHATHIA,
SBIISIOIINXCSI CHCTEMHBIMHU IS OTAETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE TOHATUSA: HAY4YHbIH (DAaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEepUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSIHUE BEIIECTBA, a3, (YU3MYECKHE BEIMYMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npxanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpaTbl, TOPHBIE IOPOJBI, IOJE3HbBIE
HCKOIIaeMbl€, TOIUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemiecTBo M XUMHYeCKasi peaKIusi

[lepnonnueckuit 3akoH. Ilepmoamueckas cucrema xumuyeckux saemeHtoB J[. .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBONCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KajblUs U UX COEAUHEHUH B COOTBETCTBHM C
MOJIO’KEHHEM 31ieMeHTOB B [leproaudeckoii cuctemMe U CTpPOSHHEM UX aTOMOB.

CtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBSI3H. THUMNBI KPUCTAIUIMUECKHX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBAa OT THUIA KPUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3lIMUHBIM KJaccaM HEOPraHWYECKUX COEIUHEHMM, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XUMUYECKHX PEeaKUUi MO Pa3IMYHBIM MPHU3HAKaM (II0 YUCIYy B COCTaBY
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TEIJIOBOMY 3(h(exTy, mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTalu3aTtopa). DK30- U
SHIOTEPMUYECKUE PEAKIINU, TEPMOXUMUYECKUE YPAaBHEHHUSI.

[lonsTe o ckopoctu xumuueckoil peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHUUYECKHX peakiusx. [loHATHE O TOMOTEHHBIX M TETEepPOreHHbIX peakuusx. [loHsTne o
karanuse. lloHatne o XumuueckoM paBHOBecHH. DakKTOpPbI, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENIbHO-BOCCTAHOBUTEbHBIE PEAKLIMU, JJIEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENIBHON peakuuu. CocTaBlIeHHE YPaBHEHHMI OKHCIIUTEIbHO--BOCCTAaHOBUTEIIBHBIX
peakIuii C UCIIOIB30BaHUEM METO/1a SJIEKTPOHHOT0 OasiaHca.

Teopust PAEKTPOIUTUYECKON AUCCOIMALNN. DIEKTPOIUTHI U HEAIEKTPOIUThL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3jIMYHbIMM BHJAMU XHUMHUYECKOH CBS3U.
Crenenb quccounanuy. CuiabHbIE U ClIa0ble SIEKTPOIHUTHI.

Peakuiuu noHHOro oOMeHa. YCIIOBHUS MPOTEKaHUs pEakMii HOHHOIO OOMeHa, MOJHbIE U
COKpalIEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoICTBa KUCIIOT, OCHOBaHHUI M COJIe B CBETE
NpeJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE pPEaKIMU Ha HOHBI.
[TonsiTE O TUAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMHU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpadgura u anmasza), CJIOXKHBIX BEUIECTB (XJIOpHAa HaTpus),
UCCJIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKON peakIuu OT BO3ACHCTBHS PA3IUYHBIX
(bakTOpOB, MCCIEI0BAaHUE IJIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IMpOIECCa IUCCOLMALUT
KHCJIOT, IIeno4yed M coield (BO3MOXKHO HCIIONBb30BAaHHE BHJIEO MAaTepHajoB), IMpPOBEACHUE



OMBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKaHUsA peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJENCHHE Tra3a, OOpa3oBaHME BOJbBI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (rOpeHue, peakiu pasjIokKeHUs, COSAMHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IOMOIIBI0 KAYECTBEHHBIX PEAaKIMM Ha HOHBI,
pEIIeHNE SKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTaibl 4 MX cOeJUHEHHSA

OOmass xapakTepucTHUKa TrajJoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEpHbIE
creneHu okucieHuss. CrtpoeHue M (U3MYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XWMHYECKHE CBOMCTBA Ha TpHUMeEpe XJopa (B3auMOACHCTBHE C MeETaJlaMH, HEMETaJIaMH,
mienouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHE,
npuMeHeHue. [leicTBre X10pa U XJIOPOBOOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmue XJIopuasbl
1 X HaXO0XJIECHUE B IPUPOJIE.

OO6mas xapakrtepucTthka 3jeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble creneHn okucieHus. CtpoeHne M (PU3HYECKHe CBOWCTBA MPOCTBHIX BEHIECTB —
KHCJIOPO/Ia M Cephbl. AJUIOTPOIHBIE MOAM(PHUKAINN KUCIOpPOJa U Cepbl. XUMHUYECKUE CBOWCTBA
cepel. CepoBoZOpOA, CTpoeHue, (U3MYEeCKHe M XHUMHUYecKue cBoicTBa. OKCHIBI cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XUMHMUYECKHE CBOMICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT M crenudpuueckue). XUMHUYECKHUE pPEeakluy,
JeKallue B OCHOBE NPOMBIIIICHHOTO croco0a TMOoiydeHHUsl CepHOi KucioThl. IIpumeHenue
cepHoi KucnoTsl. CoaM CepHOM KMCIOThI, KAUeCTBEHHAs peakius Ha cylb(paTr-uoH. Haxoxnenue
ceppl M €€ COCIMHEHUM B Mpupone. XHUMHUYECKOE 3arpsi3HEHUE OKPYXKAloUIeH Cpelbl
COECIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLCHUS.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpymnibel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEHH OKHCICHHUsS. A30T, pacHpoCcTpaHeHHWe B MpUpoje, (HU3UYECKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero Gu3n4ecKue 1 XUMUIECKHe
CBOWCTBA, MOJIyueHue u npuMenenne. Conu aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHE CBOicTBa (0OmIMEe Kak MpeAcTaBUTENs Kiacca KUCIOT |
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCIMHEHHUSIMHU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMN
docthopa, puznyeckue u xummuueckue cporctBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢uznyeckue M XHMHUYECKHE CBOWCTBa, mojyueHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MUHEPAJIBHBIX YIOOPEHUI.

OOmas xapakrepuctuka 31aeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKUCICHUsS. YTIEpOJ, alUIOTPONHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKue U XMMHUIeCKrue CBoMCTBa. AncopOnus. KpyroBopot yriepoia B mpupo/ie.
Oxkcupapl yriaepoaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JIEUCTBUE HA JKUBbIE OPIaHU3MBI,
HOJy4YEeHUE U IPUMEHEHHe. DKOJIOTHYecKrue mpolieMbl, cBI3aHHble ¢ OKcuaoM yriepoaa (IV),
TUNoTe3a II100aJbHOr0 MOTEIUICHUs KIMMaTa, MapHUKOBBIA 3(dexT. YrompHas KuciIoTa U e
coNM, X (PU3MYECKHMEe M XMMHUYECKHE CBOWCTBA, IOJIyueHHWE U IpuMeHeHue. KauectBeHHas
peakiusi Ha  KkapOoHar-uoHsl. lcmonp3oBanue kapOOHAaToB B OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHauanbHBIE MOHATUS 00 OPraHUYECKHX BEIIECTBAX KaK O COCAMHEHHSX Yriepona
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJMIEpPUH, YyKCcycHas Kuciora). Ilpuponnsie
UCTOYHUKU YIJIEBOJOPOAOB (Yroib, MPUPOJIHBIA Ta3, HEPThb), MPOAYKTHl HX IepepabOTKH
(6eH3uH), UX POJb B OBITY M MPOMBINIIICHHOCTH. [ToHSATHE 0 OMOJIOTHYECKH BaKHBIX BEIIECTBAX:
KHUpax, OelKax, YyrieBoJaXx — M HMX pOJM B JKM3HM YeloBeKa. MarepuaibHOE €IMHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COECIUHEHHM.



Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE M NPUMEHEHHUE.
Coenunenus kpemHuss B mnpupone. OOmme mpeacraBneHus o0 okcuae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baxkneiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpolGiembr
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPHAIIOB B TOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHE 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKkIUil Ha XJOPUA-WOHBI M HAOIIOJEHUE MPU3HAKOB MX NMPOTEKAHMS, OIbITHI,
oTpaxaromue (U3MUecKue U XUMHUYECKHE CBOICTBA TajOreHOB U MX COEIUHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BUJACOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOPUAOB (TaJOTE€HUIOB),
O3HaKOMJICHHE ¢ oOpa3namMu ceppl M €€ COCIMHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOJEHHWE TMporecca OOyrIMBaHUS  caxapa IO  JICUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHUCJIOTHI, U3YUCHUE XUMHUYECKUX CBOWCTB pa30aBICHHOW CEpHOM
KHUCJIOTBI, MPOBEJACHUE KaueCTBEHHOM peaklMU Ha cysib(arT-uoH U HaOJIOJIeHUE IpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJICHHE C (PM3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MOYKHO HMCIIOJB30BAHKUE BUICOMATEPHUAIIOB), OOpa3iiaMu a30THBIX U (pochHOpHBIX yIoOpeHH,
MoJlyueHue, coOupaHue, pacro3HaBaHHE W U3YyUYEHHE CBOMCTB aMMHUaka, IPOBEICHHE
Ka4eCTBEHHBIX pEaKIMd HAa HMOH aMMOHHMA M (ocdar-uoOH M H3ydYeHHE MPHU3HAKOB HX
IPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YCHHE MOJENeld KpUCTANIMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TPOIECCOM aaAcopOlMU PAcTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOMCTBOM MPOTHBOTa3a, MOJy4eHHe, COOUpaHne, pacro3HaBaHue
U U3yYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIUil Ha KapOOHAT U
CHWJIMKAaT-HOHbl W H3Y4YEHHME IPU3HAKOB MX IPOTEKAaHHs, O3HAKOMIIEHHE C MPOLyKIHUEH
CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIbHBIX 3ajad 1o Teme «BaxHeliue
HEMETAJUIbl U UX COETUMHEHUS.

Metayuibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHMHUYECKHUX DJIIEMEHTOB — META/JIOB Ha OCHOBaHUHM MX
nonoxenus B [lepuonnueckoii cucreme xumudeckux snemeHToB 1. 1. MenaeneeBa u ctpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaiauyeckass CBsI3b M METaJNIMYecKas KpUCTalIndecKas
pemérka. DJIEeKTPOXUMHUYECKUM psAf HanpsokeHu wmeramioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmme cnocoObl MoxydeHusi MeTaioB. [IoHATHE O KOPPO3UH METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3uu. CriaBsl (CTanb, 4YyTr'yH, JIOPATIOMHUHAN, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[llenounbie MeTauIbl: TTOJOKEHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
H. MenneneeBa, CTpOEHHE MX aTOMOB, HAaXOXAECHHUE B Ipupoae. PU3NYECKUE U XUMUYECKUE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUIBI HATpHsl U Kamius. [Ipumenenue
HIEJIOYHBIX METAJIJIOB U UX COEMHEHUH.

[[lenoyHo3emMenpHBIE METAUIBl MarHuii W KajdblUi: mosiokeHne B Ilepuoamueckoit
cucrtemMe xummuueckux snemeHtoB JI. M. MeHneneeBa, CTpoeHHE HUX aTOMOB, HaXOXJIECHUE B
npupone. Puznueckne U XUMUUYECKUE CBOMCTBA MarHus M Kaibliusd. BakHellne coeIuHEHUs
KaJbLus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxenue B Ilepuonmyeckoil cucteme xumudeckux snemeHto [ U.
MenzeneeBa, CTpOEHHE aTOMa, HaXO0XKAEHUE B Npupoac. PU3NYECKUE U XUMUYECKHE CBOMCTBA
amoMuHus. AM(pOTEpHBIE CBOICTBA OKCHIA U THIPOKCHAA AITIOMUHUSI.

Kenezo: mnonoxenue B Ilepronnueckod cuctemMe XUMUYECKHX a3nemeHToB J[. H.
MenneneeBa, CTpoeHHE aToMa, HaxoXJeHue B npupoje. dusnueckne U XMMHUYECKHE CBOMCTBA
xenesza. Okcuppl, rugpokcuasl U conu xkenesa (II) u xemesa (III), ux cocras, cBoiicTBa U
MOJIyYEHHUE.

Xumuueckuii IKCnepumenm:



O3HAKOMJICHHE C O00pa3laMu METa/lIOB M CIIaBOB, WX (U3NYECKUMHU CBOWMCTBAMHU,
W3y4YEHUE PEe3yIbTaTOB KOPPO3UM METAUIOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEPHAJIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbI[Us U HATPHUS C BOJOH (BO3MOYKHO MCTIOJIb30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEeHUs 3Kee3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJNB30BaHME  BUACOMATEpUajoOB), IPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEaKlMi Ha MOHBI: MarHusl, Kajablus, aJIOMUHUS, IIUHKA, xene3a (II) u xenesza
(I1), meau (II), HaOmroieHNE U OMHMCAHUE MPOLECCOB OKPAIIMBAHUS IUIAMEHH MOHAMHU HATpHS,
KaJiusl U KaJblKs (BO3MOXHO HCIIOJIb30BAaHME BHAEOMATEPUANIOB), UCCIIEIOBaHNE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U TUIPOKCH/IA INHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 33]1a4 110
TeMme «BakHeWImne MEeTalljIbl U UX COCIMHEHUS.

XuMus M OKpyxKamoLas cpeia

BemectBa u Marepuansl B TOBCEHEBHOM KU3HU 4YeJIOBEKa. be30macHoe MCHoab30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomp Npu XHMHYECKHUX OXOrax u
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYIKAIOIIeH cpebl (MpeaenbHas J0MyCcTUMast KOHIIEHTPALHs
BemecTs, ganee — [1/1K). Poib XxuMuu B pereHun 3KOJIOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHre 00pa3IoB MaTepHANIOB (CTEKIIO, CIUIABBI METAJUIOB, IOJIMMEPHBIC MAaTEPHUATIBI).

Mescnpeomemnuie ceasu

Peanuzanus MexXnpeIMeTHBIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 9 Kilacce OCYIIECTBISETCA
yepe3 UCIHONB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, Tak U TOHSATHI,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIs1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mue ecTeCTBCHHO-HAYYHBIC TOHSTHS: HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOPHS,
aHalM3,  CHUHTe3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJTUPOBAHUE, U3MEPEHUE, MOJIEIb, IBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: Marepus, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H3OTOIIbI,
pPaauOaKTUBHOCTh, MOJICKYJA, DJJIGKTPUUECKUN  3apsijl, MPOBOJAHHKH, MOJYIPOBOIHUKH,
TUDIIEKTPUKH, (POTOITIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe€ COCTOSIHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUITMUECKas pEIETKa, CIJIaBbl, (U3HUYECKUE BEIHYUHBI,
€IMHUIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, Omocdepa, IKOCHCTEMa, MUHEPAIbHBIC YIO0OPCHWS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEILIECTBA.

l'eorpadus: armocdepa, rtumpochepa, MHUHEpanbl, TOPHbIE MMOPOJBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pPE3YyJIbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JOCTUTAIOTCS B XOZIe O0Y4YEHUSI XMMUHU B €JUHCTBE YU4EOHOM M BOCITUTATEIbHOM 1EATEILHOCTH B
COOTBETCTBUM C  TPAJAULUOHHBIMH  POCCHUWCKMMH  COLMOKYJIBTYPHBIMH U  JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBWJIaMU M HOpPMaM{ TOBEIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3ALINN 00YyUYaIOIIUXCSL.

JIMYHOCTHBIE Ppe3yNbTaThl OTPAXXAIOT TOTOBHOCTb OOYYArOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITa JESITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUSI:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACII/INI0, TIOHMMAaHMA 3HAYCHUsS XMMUYECKOH HAayKd B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIQJIETh TOCTOBEPHOW HMH(pOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITUIX
MHUPOBON M OTEYECTBEHHOW XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS O COIMAIBbHBIX HOpMax M MpaBUIaX MEXJIUYHOCTHBIX OTHOILIECHUH B
KOJUJIEKTHBE, KOMMYHHUKAaTUBHOW  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIE3HOM,
y4eOHO-HUCCIIEI0BATENbCKOM, TBOPUECKOW H JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JEATEIBHOCTH NP BBINOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 33124,
BBIMOJIHEHUH XMMUYECKHUX SKCIIEPUMEHTOB, CO3JaHHUM YYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B TMPOILECCe 3TOM y4eOHOHM AeaTeabHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IOBENEHHE W TIOCTYNKHA CBOMX TOBAPHUINEH C IMO3UIMH HPABCTBEHHBIX M
MIPaBOBBIX HOPM C YUETOM OCO3HAHHS MOCIIEICTBHH MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOT'O MO3HAHUSI:

MHUPOBO33PEHYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYyKHM M COCTaBISIOIINE OCHOBY JUIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, NPEACTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOIBI, B3aMMOCBA3SIX UYEIIOBEKa C MPHUPOJHON CPEeIoi, O poiu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHBIE MOTHUBBI, HalpaBlIEHHbIE HAa MOJy4YEHHWE HOBBIX 3HAHUM MO XHMMUH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAeMBbIX MPOIIECCOB U SIBJICHWH, ITO3HABATEIBHOM,
UH(POPMAIIMOHHON M YUTATENBCKON KYJIbTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHOW pabOThI
C y4yeOHBIMHU TEKCTaMH, CIIPABOYHOH JUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEACTBaMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOY4YCHHWIO M TMO3HAHUIO, JHO003HATEIHHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHONW M HCCIICIOBATEIBCKON JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJIbHEHIIEeM;

4) popMupoOBaHNS KYJIbTYPbI 310POBbS:

OCO3HAHHWE IICHHOCTH JKW3HW, OTBETCTBEHHOTO OTHOMICHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3J0POBBIA 00pa3 >KW3HU, OCO3HAHWE IIOCIEACTBUH W HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHHUsI ANKOrojs, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBuil 0€30MacHOCTH HpU OOpalleHHMH ¢ XMMHUYECKMMHU BEIIeCTBaMH B OBITY U pealbHOMH
KH3HU;

5) Tpy10BOT0 BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpya pa3IuyHOro poJia, yBaXKeHHUE K
TPyAy M pe3ylbTaTaM TPYIAOBOH JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHHUs



OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYATHHOW TPACKTOPUU
MPOJOHKEHHUST 00pa3oBaHUs C YYETOM IJMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOi MpodeCcCUOHATBHONU NEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B PO ECCHOHATBHON CPeIE;

6) 9K0JIOrH4€eCKOT0 BOCIIUTAHUS S

AKOJIOTHMYECKH TIeJIeCO00pa3HOe OTHONICHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO U Oe30macHOro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PHU3UYECKOMY M TCUXMYECKOMY 370POBbIO,
OCO3HAHWE IIEHHOCTH COOJIOJICHUS TIPABUJI OE30MacHOTO MOBEICHUS TTPH PabOTe ¢ BEIIECTBAMHU,
a TaK)Ke B CUTYAIIUAX, YIPOKAIOIIUX 3/I0POBbIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TIPHUMEHSITh 3HAHUS, IMOJIy4aeMble NpPHU HW3YyYECHUW XUMHH, IS PEIIeHUs
3a/1a4, CBSA3aHHBIX C OKPYXAIOIIEH NMPUPOIHON CPEaOoid, AJIsl MOBBIIEHUS] YPOBHS SKOJIOTUYECKOM
KYJIBTYpPbI, OCO3HAHUS TTI00AJBHOTO XapakTepa SKOJIOTHUECKUX MpoOJieM U MyTed UX peuieHHs
MOCPEJICTBOM METOJOB XUMHUH, IKOJIOTHYECKOTO MBIIICHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B
IIO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATIbHOM IPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTampeaMETHBIX Ppe3ylbTaTOB BBIICISAIOT 3HAUMMBIE 7S (OPMHUPOBAHUS
MHUPOBO33pEHUsSI OOIICHAYYHBIE MOHATHS (3aKOH, TECOPUSs, MPUHITUI, THUMOTE3a, (aKT, CHCTEMA,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPHIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUSOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MpeaIMeToB (GOpMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HAayYyHOW KapTHUHE MUpa, U yHHUBEpCAlbHblE YueOHbIe NEHCTBUS (I1O3HABATEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpbIE 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM JAESITEIBHOCTH.

Ilo3HaBaTe/bHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Ba3oBble toruyeckue aeiicTBus:

YMEHUSI HCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHMHM 3HAHHM:
pacKpbIBaTh CMBICII XMMHUYECKMX TOHSATHH  (BBIACNIATH MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BaTh MOHATHUS I OOBACHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHU(PHUKAIIUU
XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBSI3U
MEXIy 00BEKTaMU U3YUYCHHS, CTPOUTH JJOTUYECKUE PACCYKACHUS (MHAYKTUBHBIC, I€TyKTUBHbBIC,
0 aHAJIOTHH), AeNaTh BBIBOBI U 3aKIIOUCHUS;

YMEHUE MPUMEHATh B MPOIECCE MO3HAHUSA MOHATUA (IIPEAMETHBIE U METalpPEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HCIIOJIB3yeMbIe B XUMHUH, MPeoOpa3OBBIBATH IIHUPOKO
MpUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPEICTABICHUS — XUMHUUYECKHN 3HAK (CHMBOJI DJIEMEHTA),
xuMu4deckass ¢GopMylia W ypaBHEHHE XUMHYECKOW peakluuh — TpU pelIeHud ydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4E€TOM OBTUX MOJEIbHBIX MPEICTABICHUN BBIABIATH U
XapaKTEepU30BaTh CYIECTBCHHBIC MPHU3HAKH H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMUYECKUX PEAKIH, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBCHHBIC CBSI3U U
MIPOTUBOPEYUS B U3yUaEMbIX MPOIECCaX U ABJICHUSIX.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

YMEHHUE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCH B KAaue€CTBE MHCTPYMEHTA IO3HAHMS, a
TaKk)k€ B KauyeCTBE OCHOBBI isd (OPMHUPOBAHMS THIOTE3bl IO MPOBEPKE MPABWIHBHOCTH
BBICKA3bIBAEMbBIX CY>KJICHHII;

NPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHU3AIMH M TPOBEACHHUIO YYCHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI01aTh 32 X0J0M MPOIecca, CaMOCTOSTEIHFHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, (GOopMyaupoBaTh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIIbITA,
WCCJIEIOBAHMS, COCTABIIATh OTYET O MPOJICTaHHOM padoTe.

Pabora ¢ nnopmanmeii:



yMEHUE BBIOUPATh, AHATU3UPOBATh U UHTEPIPETHPOBATH HH(OPMAIMIO PA3THMUHBIX BUI0B
U GOpM MPEACTABICHMSI, OTYyIaeMYIO U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMALIHIO;

YMEHUE IPUMEHSATh pa3IMYHble METO/Ibl U 3alPOChl IPU NOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIsl BHIOJHEHUS y4eOHBIX M MMO3HABATENIbHBIX 3314
OTIpeNeIEHHOT0 THUMA, MPHOOpPETeHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH()OPMAIMOHHO-
KOMMYHHKAaTHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYIbTYPOl aKTUBHOT'O MCIIOJIb30BAaHUS PA3JIMYHbIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpPMYy MpeiCTaBICHUS
UHPOPMALIMM U WUTIOCTPUPOBATH pEIIaeMble 3a/lauid HECIOKHBIMH CXEMaMH, JuarpaMMaMHu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHUE HCIOJIb30BaTh U aHAJIU3MPOBaTh B IIpoliecce y4yeOHOM M HcCiIel0BaTeNnbCKOM
NEeSITeIbHOCTH HH(OPMALIMIO O BIMSHUY MPOMBIIUIEHHOCTH, CEIbCKOI0 X034HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKaroLlel NpUpOAHON CPEIbl.

KoMMyHUKATHBHBbIE YHHBepcalbHble Y4eOHbIe JelcTBHA:

yMEHUs 3aJaBaTh BONpPOCH (B XoAe JaAuanora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoll TeMbl, (HOPMYIMPOBATH CBOM NPEAJIOKEHHS OTHOCUTENIBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TPEACTABIATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3EHTALUI0 PEe3yIbTaTOB BBIMOJHEHUS XHUMHYECKOIO
JKCHEpUMEHTa (J1a0OpaTOPHOIrO OmbITa, Ja0OpaTOpHOM pPabOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHUKAMM B COBMECTHOM IO3HABaTEJIbHOM U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU MPH PEIICHUH BO3HHUKAIOIIMX IMPOOJeM Ha OCHOBE Ydéra
OOIIMX MHTEPECOB U COIJacoBaHMs MO3MLHUH (00CYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JECHCTBHIA, ONPEACICHIE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTue).

Pery1siTuBHBIE yHHBepcalbHble Y4eOHbIe AelicTBHA:

YMEHHUE CAMOCTOSITENIbHO ONPEAENATh eI AeSTeIbHOCTH, IUIAaHUPOBATh, OCYILECTBIIATS,
KOHTPOJIMPOBATh M TIPH HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JICATEIIHOCTH, BBIOMPATH
HanOonee dS(QQeKTuBHBIE CIMOCOOBI pEUmIeHHs YYeOHBIX W IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJIATh MM KOPPEKTHPOBATH NMPEAJIOKEHHBIH aJTOPUTM JEHCTBUH NpHU
BBIMOJIHEHUH 331aHUN ¢ y4€TOM TMOJyYeHHMs HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX U PEAKIUSIX, OLIEHUBATh COOTBETCTBUE IOJIyUEHHOTO pe3yibTaTa 3asiBICHHOH IIely,
YMEHHE HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/AJIaraéMble B YCIOBUU 3aJaHUI.

NPEIMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOEHHMIO O0S3aTEIBHOIO COJEpIKAHUS,
YCTaHOBJIEHHOIO JaHHOM (QenepanbHOil pabodeld mporpaMMoi, BBIIEISIOT: OCBOEHHBIE
oOydarluMucs Hay4YHble 3HAHUS, YMEHHS U CIOCOOBI JAeWCTBUM, crneuuduueckue ais
OpeaMEeTHOM 00sacT «XUMUS», BUIbl JEATEIbHOCTH MO TOJYYEHHUIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTalni, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K xonny oOyuenus B 8 kjacce nmpeaMeTHbIe pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMHUPOBAHHOCTH y O0OYUaIOIIUXCSI YMEHUI:

® DACKpBIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJEKyIa, XUMUUYECKUI

3JIEMEHT, [MpPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMech (OAHOpPOAHAs U
HEOJHOPO/IHAs1), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJINYECTBO BEIECTBAa, MOJb, MOJIIpHas Macca, MaccoBas OIS XHMHYECKOTO
JJIeMEHTa B COEAMHEHHM, MOJISIPHBI 00BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COJIb,
3EKTPOOTPHUIATENEHOCTD, CTEIIEHb OKUCIICHHS, XUMUYECKasi peaklys, KilacCu(pUKaus
peaKIMii: peakI COeANHEHHs, PeaKIu Pa3oKEeHUs, pEaKkIMK 3aMeIeHHs, peaKIuu



0o0MeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIINU, TEIIOBOM AP (PEKT peakluy, sIpo aToMa,
JJIEKTPOHHBINA CIIOW aToMma, aTOMHas OpOMTa b, paguyc aroma, XMMUYecKas CBS3b,
NOJIIpHAasl M HEIOJIApHas KOBAJIEHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTMOH, AHUOH,
pacTBOp, MaccoBas 10151 BelecTBa (MPOLEHTHAs KOHIIEHTPALUs) B PaCTBOPE;

® WUIFOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHYECKMX IOHATHH W IPUMEHATH 3TH
MOHSTHS ITPH OITMCAHUH BEILECTB U UX IPEBPAILCHUN;

® UCMOJb30BATh XWUMHUUYECKYIO CHUMBOJHMKY JJISi COCTaBJIEHUS (OpMyN BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

e OmpeneNniaTh BaJCHTHOCTb aTOMOB 3JIEMEHTOB B OHHAPHBIX COEIWHEHHSAX, CTEIEHb
OKHCIICHHMSI DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIacCy COEIMHEHMH 1O QopMmylaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHAsl U MOHHAs) B HEOPIraHUYECKUX COCTUHEHUSX;

e packpsiBathk cMbich Ilepuoguueckoro 3akona JI. . MenneneeBa: N1€eMOHCTpUPOBATH
NIOHVMAHHE IEPUOJUYECKON 3aBHCHMOCTH CBOWMCTB XUMHYECKHMX JJIEMEHTOB OT HX
nosioxkeHnuss B [lepmonnmyeckoil cucreMe, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaIpo;

e ONHCHIBATh M XapakTepuszoBaTh TabmuuHyo (opmy Ilepuonndeckoit cucTembl
XUMHUYECKHMX AJIEMEHTOB: pa3jnyaTh IMOHATUS «JaBHas moAarpymnna (A-rpynma)» u
«mmobounass moarpynmna (b-rpynma)», Manble W OoNbIIME TEPHOABI, COOTHOCUTH
o0o03HaueHusl, KoTopele UMeroTcsl B Tabiuue «llepuonnyeckas cucremMa XMMHYECKUX
anemeHToB [. 1. MenneneeBay ¢ 4MCIOBBIMM XapaKTEPUCTUKaMU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsia sfApa, OO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CIIOSIM);

e Kjaccu(uUUpPOBaTh XMMHUUYECKHE 3JIE€MEHTHI, HEOPraHUYECKHE BELIECTBA, XUMUUECKUE
peakuuu (10 YHUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
sdexry);

e XapakTepu3oBaThb (ONMUCBHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3JIMYHBIX
KJIaCCOB,  IIOATBEp)KJas  ONHUCAHUE IPUMEPAMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTU OT UX KAa4E€CTBEHHOTO COCTaBa,
BO3MOXXHOCTH NMPOTEKAHUSI XUMUYECKUX MPEBPALICHUM B PAa3JIMYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEILECTB, MacCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTa o (opMyJie COeMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUYETHI MO YPABHEHUIO XUMHUECKON pPEeaKity;

® [IPUMEHATh OCHOBHBIE ONEPALIMU MBICIUTEIBHON ACSITEIBHOCTH — aHAIW3 U CUHTES,
CpaBHEHHE, 0000IIEHNE, CHUCTEMATH3aUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIICZICTBEHHBIX CBSI3€H — JJI1 M3Y4YEHMsI CBOWCTB BELIECTB M XMMMUECKUX PEaKLIHH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOZeHHWE,  HM3MEpeHHe,
MOJIETUPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICJIEHHBIH);

e cjeloBaTh IpaBujaM I[0JIb30BAHMUS XMMHUYECKOM MOCyAoM M J1abopaTOPHBIM
0o0opy/loBaHUEM, a TaKKe MpaBHJIaM OOpalIeHHUs] C BEIIECTBAMU B COOTBETCTBHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHHIO
U COOMpPaHUIO Tra3000pa3HBIX BEIIECTB (BOJOpPOJAA MU KHUCIOpPOJA), MPHUTOTOBIECHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 10JIEW PAaCTBOPEHHOIO BEILECTBA, IIJIAHUPOBAThH
Y IIPOBOAMTH XUMHUYECKHE DKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmyc, heHondTaaenH, METUIIOPaHK U IPYTHUE).

K xonmy oOyuenus B 9 kjacce npeIMeTHbIE pe3yibTaThl Ha GA30BOM YpPOBHE JIOJIKHBI

oTpaXkaTb c(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKUX MOHATUN: XUMUYECKHI AJIIEMEHT, aTOM,
MOJIEKYJIa, MOH, KAaTHOH, aHHOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTb,



AJNEKTPOOTPULATENIBHOCTh, CTEIECHb OKUCIEHUS, XMMUYECKAsl peakuus, XUMHYecKas
CBsI3b, TETNIOBOUM 3(PPEKT peakluu, MOJb, MOJSPHBINH 00BEM, PacTBOpP, DNEKTPOIUTHI,
HEDJIEKTPOIUTHI, DJIEKTPOIUTHYECKAs IUCCOIMAINS, PEaKIMd HMOHHOTO OOMeEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBecHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, QJJIOTPONHUS, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTA/UIMUECKas pemérka, Koppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHYECKOM peakluu, MpeleiabHO OMyCcTHMas
koHneHTpauus [1JIK BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHATUA U MPUMEHSATH 3TU
MOHSTUS MIPU ONMKUCAHUY BEIIECTB U UX MPEBPAIICHUI;

UCIIONIb30BAaTh XHMHYECKYI0 CHMBOJUKY JJIsl COCTaBieHHs (OpMyT BEIIeCTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

ONpENENATh BAJICHTHOCTh U CTENECHb OKUCJICHUS XUMHUYECKHX DJJEMEHTOB B
COEIMHEHUSAX PA3JIM4YHOIO COCTaBa, MPHUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COeNMHEHUH 1o (Gopmyrnam, BUI XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COCIMHEHUSX, 3aps]l HOHA MO XHUMHYECKOM
dbopmyre, xapakTep Cpelsl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COCTUHEHUH, TUI
KPUCTAJUTMYECKON PEIETKA KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica Ilepuoanyeckoro 3akona /[[. . MenaeneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTEpHU30BaTh TaOiuuHy0 Gopmy llepuoamueckoit
CHUCTEMbl XMMHYECKHUX OHJIEMEHTOB: pa3ju4aTh MOHATHS «rjaBHas mnonarpymnma (A-
rpynna)» u «mnobounas mnoarpymnmna (b-rpymma)», maneie U GoNbIINE TMEPUOJIBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCI B MEPHOJUYECKON Tabnuie, ¢
YUCJIOBBIMU XapPaKTEPUCTUKAMHU CTPOCHUSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsn Aapa, 00IIee YUCiIo 3JIEKTPOHOB U PAaCIpEIeICHUE UX 110 3JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHM CBOWCTB JJIEMEHTOB U HX
COCIMHEHUI B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMI C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(PHUITUPOBATh XUMHUECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIICCTBA, XUMUYECKUE
peakuu (10 YMCIy U COCTaBy Yy4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHUIO CTETNeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) OOMME M CHeNU(PUUIECKHEe XUMHUYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKAAsi ONMUCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX U
MOHHBIX YPABHEHHUI COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

COCTaBJIATh YPABHEHUSI JIEKTPOJIUTHYECKON JUCCOUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPaBHEHUS peaklnii MOHHOTO 0OMEeHa, YpaBHEHHs peaKluH,
MOATBEPKIAIOMIUX  CYIIECTBOBAHUE TEHETHYECKOM CBSI3M MEXIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBHUTENIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX IPEBPAILIEHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO dJIEMEHTa Mo (opMylie COSAMHEHHSI, MACCOBYIO JIOJNIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XMMUYECKOM peaKIuu;

coOnroAaTh TMpaBuia TMOJb30BAaHUS XHMMUYECKOW TMOCyqod U 1ab0paTOpHBIM
o0opy/moBaHHEM, a TakKe MpaBWiIa OOpaIlleHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YIJIEKUCIIOTO rasa);



IPOBOJUTH PEAKIUH, TMOATBEP)KIAIOIINE KAaYeCTBEHHBIH COCTAaB PA3IMYHBIX BEIIECTB!
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUI-, OpomMua-, uoAaua-, KapOoHat-, docdar-,
CUWJIMKAT-, Cynb(}ar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHUS M HOHBI H3yUYEHHBIX
METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHMUECKUX BEIIECTB;
NPUMEHSTh OCHOBHBIE ONEpAIlMU MBICIUTENbHON NeATeIbHOCTH — aHallu3 U CHUHTE3,
cpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTU3aIlUI0, BBISBICHWE MPUYMHHO-CIIEICTBEHHBIX
CBs3€M — JUIs M3y4YEHHs] CBOWMCTB BEIIECTB M XMUMHMUYECKUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl T[O3HAHUS — HaONIOJeHHEe, W3MEPEHHEe, MOJEIMPOBAHUE,
IKCIEPUMEHT (peabHbIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaunuecTBO yacoB DIIeKTPOHHBIE
Ne HaumeHoBanmue pa B H TeM MPOrpaMMbl :’(‘?:: g‘p‘f:c (1ndposnie)
n/n cHo € pa3ieno ¢M Hporp Bcero  HbIe KHe oOpa3oBaTe/ibHbIE
pabo | pa6o  pecypchl
ThI ThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUS
11 Xumusi — BakHast 00J1aCTh €CTECTBO3HAHUS M MPAKTUYECKON 5 2 bubanorexa LIOK
' JIesITeIbHOCTH YeJIOBEKa https://m.edsoo.ru/7f41837c
12 B 15 1 bubnunorexa [JOK
' CLICCTBA M XHMHUHCCKHE peaKii https://m.edsoo.ru/7f41837c
Htoro no pazneny 20
Pa3znea 2. BaxxHeiiiue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
bubmuoreka [{OK
2.1 Bosnyx. Kucnopona. [Tonsarue 06 okcumax 6 1 https://m.edsoo.ru/7f41837¢
bubnunorexa LIOK
2.2 Bonopon. IlonsiTie 0 KUCIOTax U COMAX 8 1 https://m.eds0.ru/7f41837¢
bubnunorexa LIOK
2.3 Bona. PactBopsl. [ToHsiTHE 00 OCHOBaHUSIX 5 1 1 https://m.edso0.ru/7f41837¢
54 0 . 1 1 1 bubmuorexa [{OK
: CHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢
Hroro mo pazueny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1emeHToB /[I. . MenneneeBa. CTpoeHne aToMoOB.
Xumnueckas cBsizb. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN

31 Ilepuonnueckuii 3akoH u [lepruonnueckas cucTeMa XUMUYECKUX 7 hitps://m.edso0.ru/7f41837¢
anemeHToB JI. . Mennene-eBa. CTpoeHue atoMa
3.2 Xumudeckas cBsizb. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIC PEAKIINH 8 1 https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 15 https://m.edso0.ru/7f41837c
PesepBHOE BpeMs 2 https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 6
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9 KVIACC

KoaudecTBo 4acoB

Ne Kour Mpak DJyieKTpoHHbIe (U(ppoBLHIE)
B HaunMeHoBaHMe pa3esioB U TeM NPOrPpaMMBbl ponb ThM4ec
n/n Bcero = Hble Kne o0pa3oBaTe/IbHbIE pecypchl
pa6o pa6o
Tbl Tbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH
11 [ToBTOpeHUe u yroyOieHne 3HaHW OCHOBHBIX Pa3/IelioB Kypca 8 kiiacca 5 1 buGmorexa LIOK
' https://m.edsoo0.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKHUX PEaKIMU 4 bubmiorexa LIOK
' https://m.edsoo0.ru/7f41a636
bubmuorexa [JOK
1.3 DNEKTpONUTHYECKAs AUCCOLMAIA. XUMUYECKHE PEaKLIUU B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3zgen 2. HeMeTa/JILI M X CO€IHHEHUSA
2.1 OO61as xapakTepucTuka XuMudeckux 1eMeHToB VIIA-rpynmnsl. ["anorenst 4 1 bubmorexa LIOK
' ) https://m.edso0.ru/7f41a636
OO6mas xapakrepuctuka Xxumuueckux 3aemMeHToB VIA-rpynnel. Cepa u eé bubnmnoreka [JOK
2.2 6 _
COCIMHECHUS https://m.edsoo.ru/7f41a636
23 OO61mas xapakTepuCTHKa XUMUYECKUX AIeMEHTOB VA-Tpymibl. A30T, 7 1 bubnuorexa [JOK
' dbocdop U UX COeTMHEHUS https://m.edsoo.ru/7f41a636
OO6mras xapakTepucTUKa XUMHIECKUX deMeHTOB |V A-rpynmel. Yriepona u bubnmnoreka [JOK
24 . 8 1 2 _
KPEMHUI U UX COEIUHEHHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Pa3nen 3. MeTa/iibl M UX COeIMHEHUS
. bu6mmorexa [IOK
31 Obmme cBoiicTa MeTaIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxkneiime Metamisl 1 UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
Wroro no pazneny 20
Pa3nen 4. Xumus u okpyxaonias cpeaa
4.1 BemiectBa 1 MmaTepuansl B )KM3HU YEJIOBEKa 3 bubmioreka LIOK
' https://m.edso0o.ru/7f41a636
Hroro 1o pasneny 3
PesepBHoe Bpems 2 Eubmorexa LIOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 4 7
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KosnuecTBo yacos
x Konr | Mpax JJIeKTPOHHBbIE
] Tema ypoka poms | THuec Hara undgposbie
n/n Bcero  Hble KHe U3yYCHUS o0pa3oBaTe/bHbIE
pabo pabo pecypcsl
ThbI ThbI
1 [Ipenmer xumuu. Ponp XuMuu B KU3HU YesloBeKa. Tena u 1 bubnuorexa [JOK
BEILECTBA 06.09.2023  https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmorera [JOK
8 07.09.2023  https://m.edsoo.ru/ffod227e
IIpakTnueckas padora Ne 1 «IIpasuna paboTsl B
3 naboparopun ¥ IpUEMBI 0OpaIIeHMs ¢ 1a00paTOPHBIM 1 bubmorexa HOK
patop P patt patop 13.09.2023  https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Uuctele BemecTBa U cMecu. CrocoObl pa3ieneHus cMeceit 1 bubmmorexa [OK
- ' pasa 14.09.2023  https://m.edsoo.ru/ff0d26ca
5 IIpakTnueckas padora Ne 2 «Paznenenue cmeceil (Ha 1 bubnuorexa [JOK
MpUMepe OYUCTKU TTOBAPEHHOU COIIHN )» 20.09.2023  https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
y AATOMEI 11 MOIEIy Thi 1 21.09.2023  https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dTIEMEHTHI. 3HAKU (CUMBOJIIBI) XMMHUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB 27.09.2023 @ https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOKHBIC BEIIECTBA 1 bubmorexa HOK
P B 28.09.2023  https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIPHOE yICHUE 1 Bubmorexa LIOK
YHIPHOS I3 04.10.2023  https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUECKask GopMya. 1 bubnuorexa [IOK
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BajleHTHOCTh aTOMOB XMMHYECKHX 3JIEMEHTOB 05.10.2023  https://m.edsoo.ru/ff0d2eae

1 OrnHocurtenbHas aToMHas Macca. OTHOCUTEIbHAS bubmuorexa [JOK
MOJIEKYJISIpHAsl Macca 11.10.2023  https://m.edsoo.ru/ff0d323c

12 MaccoBast 10711 XUMHYECKOT0 3JIEMEHTa B COeAMHEHUH bubmmorexa LIOK
12.10.2023  https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Mounb. Moisipaas Mmacca 18.10.2023 ngg;ﬁf;igﬁ}:f 045230

14 Ou3nyeckue U XUMHUYECKHE SIBIICHUS. XUMHUUECKast peaKius bubmmorexa [JOK
19.10.2023  https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku ¥ ycia0BUS MPOTEKAHUSI XUMHUYECKHUX PEaKIIHii bubamorexa LOK
25.10.2023 = https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS bubmmorexa [JOK
26.10.2023 = https://m.edsoo.ru/ff0d3b88

17 Brruncnenus Konu4yecTBa, MacChl BEIIECTBA 10 YPaBHEHUSIM bubnunoreka [JOK
XUMHUYECKUX PEaKIUi 08.11.2023 | https://m.edsoo.ru/ffod5708

18 Knaccuukanus XuMu4eckux peakuui (coenHeHus, bubnuorexka [JOK
pa3noKeHus, 3aMeIleHus, OOMeHa) 09.11.2023  https://m.edsoo.ru/ff0d3f34

19 M. B. JlomoHOCOB — yu€HbIH-dHIIUKIONEAUCT. OO00IIeHHE U bubnnoreka [JOK
CUCTEMATH3AINAI SHAHUI 15.11.2023  https://m.edsoo.ru/ff0d40c4

20 KonTtpouabsnas pa6ora Nel o reme «Bemecrsa u bubnuorexa [IOK
XUMHUYECKUE PEAKLIUH 16.11.2023  https://m.edsoo.ru/ff0d4290

21 Bo3nyx — cmecsk razos. CocraB Bo3ayxa. Kucnopon — bubnuorexa [JOK
3JIEMEHT U MpOcToe BeliecTBo. O30H 22.11.2023  https://m.edsoo.ru/ff0d448e

99 dusnyueckre 1 XUMUIECKHE CBOMCTBA KUCTOpoa (peakiuu bubnmoreka [JOK
okucieHus, ropenune). [TonsaTue 06 okcuaax 23.11.2023 @ https://m.edsoo.ru/ff0d4614

93 CriocoOsI moTydeHus: KUCIOpO/ia B JIa0OpaTOpUH U bubnmoreka [JOK
IIpOMBIIIIEHHOCTH. [IpuMenenune kucnopoaa 29.11.2023  https://m.edsoo.ru/ff0d497a

24 TernnoBo# 3 PeKT XUMUIECKON peaKIiuu, TOHITHE O bubnuorexa [JOK
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TEPMOXUMUIECKOM YPABHEHUH, IK30- U IHIOTCPMUICCKHX 30.11.2023  https://m.edsoo.ru/ff0d4790
peakuusax

25 TorumBo (HedTh, yroias 1 MeTaH). 3arpsi3HEHHE BO3/1yXa, bub6nuorexa [IOK
CIIOCOOBI €T0 MPEIOTBPAIICHUS 06.12.2023  https://m.edsoo.ru/ff0d4c4a

26 IIpakTHyeckas padora Ne 3 o teme «llonyuenue n bubnmoreka [JOK
coOupaHue KUCIOpOo/ia, U3yuYeHUE er0 CBOMCTBY» 07.12.2023  https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anement u npoctoe BemectBo. Haxoxaenue B bubmmoreka [JOK
pupoJie 13.12.2023  https://m.edsoo.ru/ff0d4ddo

28 Ou3NYECKUe U XUMUYECKUE CBOMCTBA BoJopoa. [Ipumenenne bubnunoreka [JOK
BOJIOpOa 14.12.2023  https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KHCIOTAX U COJAX bubmorexa HOK
20.12.2023 @ https://m.edsoo.ru/ff0d50d2

30 CriocoOsI IoJTydeHuUs BOJIOPOa B TabopaTopuu bubmorexa HOK
21.12.2023 = https://m.edsoo.ru/ff0d4dd0

31 IIpakTnueckas padora Ne 4 no teme «llonyuenue u bubnuorexa [IOK
coOupaHue BOJ0pOIa, U3yUEHUE €ro CBOMCTBY 27.12.2023  https://m.edsoo.ru/ff0d4f42
32 Monsipabiii 00BEM ra3oB. 3akoH ABOragpo 98.12 2023 ngg;ﬁf;iggﬁfo 45426

33 Brorancnenns 00pEMa, KOJIMUECTBa BEIIECTBA T'a3a 1O €ro bu6mmorexa [IOK
W3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY 10.01.2024  https://m.edsoo.ru/ff0d55a0

34 Brruncnenus 00bEMOB ra30B MO ypaBHEHUIO PEAKIINH Ha bubnnoreka [JOK
OCHOBE 3aKOHa O0OBEMHBIX OTHOLIECHHUH ra3oB 11.01.2024  https://m.edsoo.ru/ff0d5708

35 dusnueckre U XUMUICSCKUE CBOMCTBA BOJIBI bubnmorexa LIOK
17.01.2024  https://m.edsoo.ru/ff0d587a

. bubnuorexa [JOK
36 CocraB ocHoBanwuii. [ToHsITHE 00 MHIMKATOpPAX 18.01.2024  hitos://m.e dsogru /05062

37 Boma kak pactBoputesns. HachileHHbIe U HEHACHIIIICHHBIE bubnmoreka [JOK
pacTtBopbl. MaccoBas 107151 BEIIeCTBa B pacTBOpE 24.01.2024  https://m.edsoo.ru/ff0d5b40
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IIpakTnyeckas padora Ne 5 no teme «lIpurorosnenue

38 aCTBOPOB C ONpPEAEIEHHON MacCOBOM J0JIei paCTBOPEHHOTO bubmmorexa [JOK
P P pea A P P 25.01.2024  https://m.edsoo.ru/ff0d5eba
BEIIECTBA»
39 KonTtpoabnas padora Ne2 o reme «Kucnopoa. Bogopon. bub6nuoreka [IOK
Bona» 31.01.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiIacCU(UKAIUsI, HOMEHKIIATypa bubmorexa HOK
ARE ’ HI, P 01.02.2024  https://m.edsoo.ru/ffod664e
41 [TonydyeHue 1 XUMHYECKHUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubnmoreka [JOK
aM(pOTEPHBIX OKCUIOB 07.02.2024  https://m.edsoo.ru/ff0d664e
42 OcHoBaHusI: cOCTaB, KJIaccu(UKalMsl, HOMEHKIATypa bubmmorexa [JOK
' ’ i P 08.02.2024  https://m.edsoo.ru/ff0d67ca
43 [TonydyeHnue u XuMHUYECKUE CBOWCTBA OCHOBAaHU I bubmorexa HOK
i 14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukaius, HOMEHKIATypa bubmorexa LHOK
' ’ i P 15.02.2024 = https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue nu XuMHYECKHE CBOMCTBA KUCTIOT bubmorexa HOK
i 21.02.2024  https://m.edsoo.ru/ffOdfee2
46 Conu (cpemHue): HOMEHKIATYpa, CIOCOOBI MOTy4YeHUS, bubnunoreka [JOK
XUMHUYECKHUE CBOMCTBA 22.02.2024 = https://m.edsoo.ru/00ad9474
IIpakTuyeckasi padora Ne 6. Pernenue sxcriepuMeHTaIbHbIX
47 3anad 1o reme «OCHOBHBIE KJIACChl HEOPTaHUYECKHIX bubmorexa LHOK
. P 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCTMHEHHIN»
48 ['eneTnveckas CBSI3b MEXKIy KIacCaMH HEOPTaHUIECKUX bubnmorexa [JOK
COCMHEHU I 29.02.2024  https://m.edsoo.ru/00ad9a50
. bubnmnoreka [JOK
49
Obobmetitte 1 cHCTeMATHAI SHAHMH 06.03.2024  https://m.edsoo.ru/00ad9ch2
50 KonTtpoabsnas padora Ne3 o reme "OCHOBHBIE KJIaCChI bubnnorexa [JOK
HEOPraHUYeCKUX COeaMHEHUN" 07.03.2024  https://m.edsoo.ru/00ad9ela



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a

HCpBBIG IIOIIBITKH KJIaCCI/I(i)I/IKaI_II/II/I XUMHUYCCKHUX 3JICMCHTOB.

bubmuoreka [JOK

51
[TonsiTHE O TPyMITaX CXOIHBIX JIEMEHTOB 13.03.2024  https://m.edso0o.ru/00ad9ffa
59 IIepnonnueckuit 3akoH u Ilepuonnueckas cucrema bub6nuorexa [IOK
xuMuyeckux aemenToB /. 1. MennaeneeBa 14.03.2024  https://m.edsoo.ru/00ada52c
53 Ilepuonasl, rpymIIbL, MO, TII5I Eubmorexa LIOK
PHOAPL, TPYHTBL, HOATPY 20.03.2024  https://m.edsoo.ru/00ada52c
bubmuoreka [JOK
4 ) .U
5 Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M30Tomsl 21.03.2024  hitps://m.edsoo.ru/00ada34?
55 CrtpoeHue 3JIEeKTPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB bubnunoreka [JOK
[Tepuoanueckoii cucremsl J1. 1. Menneneena 04.04.2024  https://m.edsoo.ru/00adaébc
56 XapakTeprucTUKa XUMHUECKOTO 2JIEMEHTA 0 €T0 MOJI0KEHHUIO bubmuoreka [JOK
B [lepunoanueckoii cucreme /1. 1. Menneneena 10.04.2024  https://m.edsoo.ru/00ada824
3nauenue [leproanueckoro 3akoHa JiIs pa3BUTHS HAYKH U
57 npaktuku. 1. 1. MenaeneeB — y4€Hblid, Ie1aror 1 bubmorexa [JOK
P RO A v - T 11.04.2024  https://m.edsoo.ru/00ada96e
rpaxaIaHuH
58 DIIEKTPOOTPHULIATEIHHOCTh AaTOMOB XMUMUYECKUX DIIEMEHTOB Bubmiorexa OK
Tpootpa 17.04.2024 | https://m.edsoo.ru/00adaab8
59 Honnas xumudeckas CBsI3b bubmaorexa LJOK
18.04.2024  https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsapHas XUMHUYECKas CBI3b bubmmorexa LIOK
P 24.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmosipHas XUMUYECKas CBA3b Bubmiorexa OK
p 25.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHs OKUCIEHUS Bubmiorexa LOK
02.05.2024 = https://m.edsoo.ru/00adae28
63 OKUCIIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKIINH bubmaorexa [IOK
p 08.05.2024  https://m.edsoo.ru/00adb076
64 OKuCIUTENN U BOCCTAHOBUTEIH bubnuorexa [JOK
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15.05.2024  https://m.edso0.ru/00adb076

65 KonTpoabHnas padora Ne4 o teme «CTpoeHue aToma. 1 bubnunoreka [JOK
XuUMHYECKas CBA3b 16.05.2024  https://m.edsoo.ru/00adb486

. . bubnmoreka [JOK
66 PeszepBHbIil ypok. O6001ICHIE M CHCTeMAaTH3allus 3HAHUH 1 92.05.2024  https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
67 PesepBHblil ypok. O6001IeHNE U CUCTeMAaTHU3alHsI 3SHAHHHA 1 93.05.2024 https://m.edsoo.ru/00ad9ch2
R https://m.edsoo.ru/ff0d61c6
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9 KJIACC

Koaun4yecTBO 4acoB

x Konr  Tipax DJIeKTPOHHbIE
[1]
° Tema ypoka poms | THuec Hara undgposbie
n/n Beero | HbIe KHe U3yYCHUS oOpa3oBaTesibHbIE
pa6o pa6o pecypcbl
Thbl ThbIl
1 Ilepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMHYECKUX 1 bubmmoreka [JOK
snemenToB /1. 1. Menpaeneena 06.09.2023 | https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [IOK
AJIEMEHTOB MEPBBIX TPEX MEPHOJIOB 07.09.2023  https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIIECTB 1 bubmmorexa [JOK
P P 13.09.2023  https://m.edsoo.ru/00adb7e2
4 Buibl XuMudeckoii CBSI3U M TUIIBI KPUCTAITUYECKUX PEIIETOK 1 bubamorexa LOK
P P 14.09.2023  https://m.edsoo.ru/00adbac6
Kounrpoasnas padora Nel no teme «IloBTopenue u
5 . 1 1
yrayOJieHre 3HaHWI OCHOBHBIX Pa3/IelioB Kypca 8 Kiaccay 20.09.2023
6 Knaccudukanus XuMHYeCKUX PeaKIHid 10 pa3TUYHBIM 1 bubnnoreka [JOK
IIpU3HAKaM 21.09.2023 @ https://m.edsoo.ru/00adbch0
7 [TonsiTue 0 CKOPOCTH XUMUYECKOM peakuuu. [TonsTrue o 1 bu6mmorexa [IOK
TOMOTE€HHBIX U T€TEPOreHHBIX PEaKLUAX 27.09.2023 @ https://m.edsoo.ru/00adbe9a
[ToHsITHE 0 XUMHUYECKOM paBHOBECHH. DaKTOPHI, BIUSIONINE HA
8 CKOPOCTh XUMHUYECKOU PEAKITUH H MTOJIOKCHUE XHMHUIECKOTO 1 bubmmorexa [JOK
28.09.2023  https://m.edso0.ru/00adc28c
paBHOBECHS
9 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubmmorexa [JOK
P 04.10.2023  https://m.edsoo.ru/00adcade
10 Teopust snekTponuTHIECKOi quccoranuu. CUIbHbBIE U ci1a0ble 1 bubnnorexa [JOK
IIEKTPOJIUTHI 05.10.2023  https://m.edsoo.ru/00adcd68
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bubmuoreka [JOK

1 Horibre yparHerit peakiit 11.10.2023  https://m.edsoo.ru/00add448

12 XuMHUYecKrue CBOMCTBA KUCJIOT U OCHOBAHUM B CBETE bubnuorexa [JOK
MIPEICTABICHHUH 00 AJIEKTPOIUTHUECKON TUCCOLIUALIUN 12.10.2023  https://m.edsoo.ru/00add5d8

13 XUMHYECKUE CBOWCTBA COJICH B CBETE MPEACTaBICHUN 00 bubnmoreka [JOK
BJIEKTPOJIUTUYECKON AUCCOIUALINH 18.10.2023  https://m.edsoo.ru/00add8b?2

14 [TonsiTue o0 TuApOIU3E Colen bubmmorexa [JOK
19.10.2023  https://m.edsoo.ru/00add9d4

. bubnunoreka [JOK
15 Obobmente 1 CHCTEMATHIANH SHAHMKIE 25.10.2023 https://m.edsogru/OOaddd12

16 IIpakTyeckas padora Ne 1. «Pemenne s3xcriepuMeHTaIbHbIX bubnnoreka [JOK
3a71a4» 26.10.2023  https://m.edsoo.ru/00addbfa

17 KonTposbHnas padora Ne2 o reme «DJIeKTpoIUTHYECKAS bubnuorexa [JOK
JTUCCOIMAIMsA. XUMHUUECKHE PEAKI[UU B PACTBOPAX)» 08.11.2023  https://m.edsoo.ru/00addecO

18 OO61as xapakTepUCTHKA raJloreHoB. XMMUYECKHE CBOMCTBA HA bubnuorexa [IOK
npuMepe Xjaopa 09.11.2023  https://m.edsoo.ru/00addfe2

19 Xnoposogopoxa. CossiHas KMCII0Ta, XMMUUYECKHUE CBOMCTBA, bubnuorexa [JOK
MOJIy4eHHUE, MPUMEHEHUE 15.11.2023  https://m.edsoo.ru/00ade104

20 IIpakTuyeckas padora Ne 2 o reme «llonyuenue constHoi bubnnorexa [JOK
KHCJIOTBI, U3y4eHUE €€ CBOMCTBY» 16.11.2023  https://m.edsoo.ru/00ade348

21 Boruncnenus mo ypaBHEHUSIM XUMHUYECKUX PEaKIUN, €ClIi OJUH bubnnoreka [JOK
W3 pEeareHTOB JIaH B U30BITKE 22.11.2023 | https://m.edsoo.ru/00ade488
22 OO6mras xapakrepucTika 31eMeHToB VIA-rpymnmsl 93.11.2023 ng;?;ﬁf;igﬁ}é()a de6da

93 AmnnotponHsie Monupukanuu cepbl. Haxoxaenue cepbl u e€ bubnuorexa [JOK
COCTMHEHUH B IpHpoe. XUMHUYECKHUE CBONCTBA CEPBI 29.11.2023 | https://m.edsoo.ru/00ade64a

24 CepoBoaopoj, cTpoeHue, pu3ndecKue 1 XUMUIECKUE CBOMCTBA bubmorexa HOK
30.11.2023  https://m.edsoo.ru/00ade802
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Oxcunsl cepbl. CepHast KHCIIOTa, (GU3HUECKHUE U XUMUICCKUE

bubmuoreka [JOK

25
CBOMCTBA, TPUMEHEHHUE 06.12.2023  https://m.edsoo.ru/00adea28
XVUMUYECKUE PEAKIIUH, JIKAIINE B OCHOBE TPOMBIIIIICHHOTO

26 croco0a MoIy9eHUsI CEPHON KUCTOThI. XUMHUYECKOE bubmmorexa [JOK

v P . ' 07.12.2023  https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYKAIOMIEH Cpebl COSTUHEHUSIMU CEPhI

27 Brruncnenre MaccoBoii 107U BbIX0/a MPOAYKTA PEaKIuu bubmmorexa [JOK

A A8 TIPOAyITa peaitt 13.12.2023 @ https://m.edsoo.ru/00adec8a
OO0m1as xapakTepucTruKa 3J1eMeHTOB V A-rpymibl. A30T,

28 acrpoCcTpaHEHHUE B MPUPOJIC, GU3UICCKUE U XUMHUYECCKUE bubmorexa HOK
PACTPOID PHPOAS, 14.12.2023  https://m.edsoo.ru/00adeea6
CBOIiCTBa

29 AMMUak, ero Gu3nYecKrue 1 XUMUICCKUE CBOMCTBA, MIOTYICHHE bubnuorexa [JOK
U IIPUMEHEHUE 20.12.2023 @ https://m.edsoo.ru/00adf004

30 IIpakTuyeckas padora Ne 3 o reme «llonyuenue ammuaka, bubnunoreka [JOK
W3Yy4YEHUE €r0 CBOMCTBY» 21.12.2023 = https://m.edsoo.ru/00adf180

31 A30THas KUCIOTa, €€ (hU3NUecKre U XUMUYECKUE CBOWCTBA bubamorexa [OK

’ 27.12.2023  https://m.eds00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH aMMOHHUS B KQU4eCTBE
32 MHHEPAJIbHBIX YA00peHni. XUMHUYECKOE 3arpsa3HEHNE bubmmorexa [TOK
P N YAO0P ’ p 28.12.2023  https://m.edso0.ru/00adf518
OKPYKAOIIeH CPeJIbl COSTMHCHUSIMHU a30Ta

33 ®ochop. Oxeun pocdopa (V) u pochopnas kucnora, bubnuorexa [IOK
buznyecKkue 1 XuMHUYECKHE CBOMCTBA, MOIYYCHHE 10.01.2024  https://m.edsoo.ru/00adf68a

34 Hcnonb3oBanue hocdaToB B KaueCTBE MUHEPATHHBIX bubmmoreka [JOK
ynoOpeHuii. 3arpsisHeHre NpupoAHoi cpeibl hocharamu 11.01.2024  https://m.edsoo.ru/00adfc20

35 Yrnepon, pacnpocTpaHeHue B Ipupojie, Gu3ndeckue u bubnnorexka [JOK
XUMHUYECKHE CBOMCTBA 17.01.2024  https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepoaa, ux Gpuandeckue 1 XUMHUIECKHe CBOIMCTBA.

36 DKoJoTrHYecKue MPo0JIeMbl, CBI3aHHBIC C OKCHJIOM YTIIepoJia bubmmorexa [JOK

P ’ AOM YTIEPOA 18.01.2024  https://m.edsoo.ru/00adfebe

(V)
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bubmuoreka [JOK

37 v &
POIBHA HETIOTA H ee COTH 24.01.2024  https://m.edsoo.ru/00ae006c
38 IIpakTnueckas padora Ne 4 no teme "l[lonyuenue bub6nuorexa [IOK
yriaekucnoro rasa. KauectsenHast peakiust Ha kapooHaT-MOH" 25.01.2024  https://m.edsoo.ru/00ae027e
39 [TepBoHavabHBIC TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KAK O bubmuoreka [JOK
COEMHEHUAX YIIIepoaa 31.01.2024  https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coequHeHus bubmorexa [IOK
P 01.02.2024  https://m.edsoo.ru/00ae080a
41 IIpakTnueckas padora Ne 5. Pemenue skcnepuMeHTaIbHbBIX bubnuoreka [IOK
3a7a4 o teMe «BaxHenIe HeMeTaIbl X UX COEINHEHU 07.02.2024 | https://m.edsoo.ru/00ae0bf2
42 KonTpoubHnas padora Ne3 o reme «BakHele HeMeTalIb bubnnoreka [JOK
U UX COCTUHECHUSI 08.02.2024 | https://m.edsoo.ru/00ae0el8
OO6m1as XxapakTepucTUKa XUMHUUECKUX 3JIEMEHTOB — METaJUIOB.
43 Metamdeckas CBsA3b U METAJNIMYECKask KPUCTATHIEeCKast bubmorexa [JOK
i . P 14.02.2024  https://m.edsoo.ru/00ae103e
pemérka. GU3nYecKue CBOWCTBA METAIIJIOB
44 XUMHYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUN PST bubnnoreka [JOK
HaIpsHKEHUH METaJNIOB 15.02.2024  https://m.edso0o.ru/00ae1156
O6mue crioco6b! mony4yeHus: MmetayuioB. CrinaBel. Berancnenus
45 110 YpaBHEHUSIM XMMHUUYECKUX PEAKIUH, €CIU OJMH U3 PEarcHTOB bubmoreia HOK
P P ’ P 21.02.2024  https://m.eds00.ru/00ae1156
COJIEPKUT TIPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIIOB bubmorexa [JOK
PP 22.02.2024  https://m.edsoo.ru/00ae1278
bu6nmnoreka [JOK
47
[enonmste Meranst 28.02.2024 = https://m.edsoo.ru/00ae14b2
48 OKCcHIBI U THAPOKCH/IBI HATPUS U KaJTHS bubmotera [JOK
P P 29.02.2024  https://m.edsoo.ru/00ael4b2
49 [Ilenouyno3eMeIbHBIE METAILIBI — KaIbIUM U MarHui bubmmorexa [TOK
B 06.03.2024  https://m.edsoo.ru/00ael15e8
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bubmuoreka [JOK

50 B %
RHCHIIIE COCIMHCHHA KaTbUIA 07.03.2024 = https://m.edsoo.ru/00ael15e8
51 0000 i
o0lIeHEe U CUCTEMaTH3alU 3HAHUI 13.03.2024
52 JKécTkocTh BOABI M CLIOCOOBI €€ YCTpaHEHUS bubnnorexa LIOK
yerp 14.03.2024  https://m.edso0.ru/00ae1886
53 IIpakTnueckas padora Ne 6 no teme "KEcTkocTh BOABI U bubmmorexa [IOK
MeTOo/Ibl €€ ycTpaHeHus " 20.03.2024  https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
4 A
> JTOMHHIH 21.03.2024 | https://m.edsoo.ru/00aelc64
55 AM@oTepHbIe CBOICTBA OKCHIA U TUIPOKCHUIA bubnmorexa LOK
P P 04.04.2024 | https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK
56 K
e1e30 10.04.2024 @ https://m.edsoo.ru/00ae1d86
bu6mmoreka [JOK
7 | 11
> Oxempt, runpoken et u comm xenesa (11) u xenesa (111) 11.04.2024  https://m.edso0.ru/00ae35e6
58 7
O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 17.04.2024
59 IIpakTuyeckas padora Ne 7. PemeHue sxcriepuMeHTaIbHbIX bubnuorexa [JOK
3a7a4 o teMe «BajxHeHIe MeTaibl X X COEINHEHUI 18.04.2024  https://m.edso0.ru/00ae3de8
Boruncnenus no ypaBHEHUSIM XUMHUYECKUX PEAKLU, €CITU OJTUH
60 W3 PEareHTOB JaH B M30bLITKE UIIN CONEPKUT IIPUMECH bubmorexa [IOK
P . P P ' 24.04.2024  https://m.edsoo.ru/00ae1750
Brruucnenust MaccoBO# J0TM BBIXOJIa IPOIYKTA PEAKITUN
61 0000 i
o0lIeHe U cUCTeEMaTH3allus 3HaHUI 95 04.2024
62 KonTtpoubHnas padora Ne4 no teme «Baxnenmme MeTauibl 1
UX COEIUHEHUI 02.05.2024
63 BeniectBa 1 maTepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKA bu6mmorexa [IOK
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08.05.2024  https://m.edso00.ru/00ae3f50

64 XHUMHYECKOE 3arPA3HEHUE OK aroIeil cpebl 1 Enbmaorexa OK
P pyKatom peA 15.05.2024 @ https://m.edsoo.ru/00ae4270

65 Pose xuiMuu B pelieHnn 3K0JI0rHYecKuX npooiieM 1 Eubmorexa ITOK
P p 16.05.2024  https://m.edso0.ru/00ae4270

. bubnmoreka [JOK
66 Obobmenne 1 CHCTeMATH3AIHS SHAHHH ! 22.05.2024 | https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK
67 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 1 93.05.2024 https://m.edsoo.ru/00adb33c
o https://m.edsoo.ru/00ad9ch?2
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YUEBHO-METOANYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

» Xumus, 8 ximacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3narenscTBO «lIpocBemenune»

* Xumus, 9 knacc/ I'abpuemnsta O.C., Octpoymos N.I'., CnaakoB C.A., AKIHOHEPHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJISA YUYUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peann3aius-
tpeboBanuii-OI"OC-ocHOBHOT0-00111eT0-00pa3oBaHus.-MeToanueckoe-mocoone-is-
yunrens.pdf

[IpoBepounsbie U KOHTpOIbHBIE paboThl. 9 Kinace (aBTopsl O. C. 'abpuensn, U. B. Tpuryouak).
XuMus B TECTaX, 3a7auax u ynpaxaenusx. 8 kinacc (aBropsl O.C. ['abpuensn, 1. B.
Tpury6uak).

DnekTpoHHas (hopma yueOHOTO TTOCOOusI.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/






