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HHOACHUTEJBbHAA 3AIIUCKA

[IporpammMa 1Mo XMMHUHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUSI COCTaBJIEHA HAa OCHOBE
TpeOoBaHUil K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOT'O OOILIEro
obpazoBanusi, mpexacraBieHHbIx B ®I'OC OO0, a Takke Ha ocHOBe (denepanbHON padodeit
IIPOrpaMMbl BOCIIUTAHUS U € YYETOM KOHLENLMU NPENOJaBaHusl yueOHOro npeamera «Xumus» B
oOpa3oBarenbHbIX opranu3anusx Poccutickoit @enepanu.

[IporpaMmma 1o xumuHM [AaéT MpeAcCTaBICHHE O IeNsix, oOmie crpaTteruu oOydeHus,
BOCIIUTAHUS U Ppa3BUTUs OOYy4alOUIMXCA CpEeACTBAMH y4eOHOro mpeaMeTa, YyCTaHaBIUBAET
00s3aTeNIbHOE MPEIMETHOE COJEp)KaHUE, NPENyCMAaTPUBAECT paCIpeeieHUe €ro Mo KiaccaM Hu
CTPYKTYpHUpOBaHME IO pa3zesiaM M TeMaM MporpamMMmbl 110 XUMHHM, ONPEAEIAET KOJUUECTBEHHbBIE U
KAYECTBEHHbIE XapaKTEPUCTUKU COJEP)KaHUS, PEKOMEHIyeMYIO0 MOCIeA0BAaTEIbHOCTh H3yUeHUs
XUMHUH C Y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00ydYaroMMXCsl, OMPEAEsieT BOZMOKHOCTH MpPEAMETa ISl pealn3anun
TpeOOBaHUIl K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHONM NIpOrpaMMbl Ha YpOBHE
OCHOBHOTO 00I1IeT0 00pa3oBaHus, a TaKXKe TpeOOBaHUHN K pe3ysibTaTaM 00yueHUs] XMMHUU Ha YPOBHE
Hene W3y4yeHHs TMpeAMeTa M OCHOBHBIX BHJIOB yueOHO-NO3HABATEIbHON JESITENbHOCTU
00y4aromerocs mo OCBOCHHIO yUeOHOTO CO/IEePIKaHMSL.

3HaHUE XMMHHU CIYKUT OCHOBOW ISl (YOPMUPOBAHHMS MHUPOBO33PEHUSI 0OYHYaAIOUIETOCs, €T0
MPEJICTAaBICHUI O MaTepHabHOM EIMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POpMHUpyEMble XUMUEH
MPEJICTABICHUS] O B3aMMOIIPEBPALICHUSIX HEPTHMH U 00 HBOJIOLMU BEIIECTB B MPUPOJIE, O MyTIX
pemieHusl  TI00ANBHBIX  MPOOJIEM  YCTOWYMBOTO  Pa3BUTHS ~ YeNOBEYECTBA —  CHIPHEBOM,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

HN3y4yenue xummu:

CHOCOOCTBYET peaju3allii BO3MOXHOCTEH JJIsi caMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpPbI
JMYHOCTH, €€ o011el n (yHKIMOHATIBbHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKHUX CIOCOOHOCTEM OOyuaroumxcs,
HaBBIKOB  MX  CAMOCTOSITEIbHOM  y4eOHOW  JEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOoOXOAMMBIX Kak B TIIOBCEJIHEBHOM KHM3HM, Tak M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMMT CO CIeNU(PUKON HAYYHOTO MBILIUICHHUS, 3aKJIaIbIBAET OCHOBBI LIEJIOCTHOTO B3TJIsAa
Ha €JMHCTBO NPUPOABI U YEIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUHU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00Y4arOLINXCS;

crocoOcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUSI K €CTECTBEHHO - HAyYHBIM
3HaHWSM, K TIpHpPOJIe, K UEJIOBEKY, BHOCHUT CBOH BKJIQJ B JKOJOTHYECKOE O0Opa3oBaHHE
00ydaronuxcs.

JlanHble HampaBieHHs B OOYyYEHHUM XUMHUHM OO0ECNEeuMBAIOTCS CHeuu(UKON coaeprkaHus
y4eOHOro IMpenMeTa, KOTOPbI SBISETCS Melaroruuecku aJanTHPOBAHHBIM OTpakKeHHEM 0a30BOi
HayKHd XMMHUU Ha ONPEJEIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOEHHUE
00yYaromyMHUCs CHUCTEMBl MEPBOHAYAIBHBIX MOHATHA XUMHH, OCHOB HEOPTaHMYECKOM XMMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAYNMBIX MIOHATHI OPTaHUYECKOW XUMUMU.

CtpykTypa conep)kaHHs MHpOrpaMMbl MO XHMHUU CQOPMHpPOBAHA HAa OCHOBE CUCTEMHOIO
noaxoga k €€ mizydeHuro. ColeprkaHUE CKIIAIBIBAETCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM
AJIEMEHTE U BEIECTBE M CUCTEMBI IOHATHI 0 XUMHUYeCcKOi peakuuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpraHM30BaHbl MO MPUHLHUITY MOCIEAOBATEIBHOIO Pa3BUTHUS 3HAHWN HAa OCHOBE TEOPETUYECKHX
MIPEACTABICHUI Pa3HOTO YPOBHSI:

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

— Ilepunonnueckoro 3akoHa JI. 1. MeHieneeBa kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

—MPEJICTABICHUA 00 IEKTPOIUTUICCKON TUCCOLMAIIUY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIUPUYECKH TIOJYUYEHHBIX U
OCMBICJICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCJIEI0BATEIILHO OT OJHOTO YPOBHS K JPYrOMY, BBIIIOJHSS
GyHKIIMM OOBSCHEHUS M MPOTHO3HPOBAHUS CBOWCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYUYEHUS U3yYaeMbIX BEIIECTB.

OcBocHHE TPOrpaMMbI 0 XUMHH CHOCOOCTBYeT (OPMHUPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTABIISIIONIEH HAyYHOM KapTUHbBI MHUpa B JIOTMUKE €€ CHUCTEMHON MpUPOJBI,
LEHHOCTHOTO OTHOILIECHMSI K HAy4YHOMY 3HAHHUIO U METOJaM INO3HaHUs B Hayke. M3yueHue xumuu
MPOUCXOAUT C MPHUBJICUCHUEM 3HAHUN U3 PaHEe W3YUEHHBIX YUEOHBIX MpeaMeToB: « OKpyKaromuii
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu M3ydeHnrn XUMUU TPOUCXOAUT (OPMUPOBAHME 3HAHHM OCHOB XMMHUYECKON HayKW Kak
00JacTH COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTUUECKON JIEATEIbHOCTH YeJIOBeKa U KaK OJHOTO M3
KOMIIOHCHTOB MHPOBOW KYJIbTYphl. 3agaya y4eOHOro mpeaMeTa COCTOWT B (HOPMHPOBAHHH
CUCTEMBl XUMHUYCCKUX 3HAHWW: BaXHEWIIUX (HAKTOB, IMOHSATUH, 3aKOHOB M TEOPETHYCCKHX
MOJIO)KEHUH, JOCTYMHBIX OOOOIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B
NPUOOIIEHNN K HAYYHBIM METOJaM MO3HAHUS MPHU M3YyYEHUH BEIIECTB M XUMUYECKUX peakuuid, B
GOpPMUPOBAHUM W PA3BUTHHM II03HABATEIBHBIX YMEHUH ¥ WX TPUMEHEHUUM B Y4eOHO-
MO3HABATEIIEHON W y4eOHO-HCCIICIOBATEIILCKON JEATCIIbHOCTH, OCBOCHHH MPaBHI 0E30MacHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3yyeHUM XUMHUH HAa ypOBHE OCHOBHOTO 00IIero o0Opa3oBaHUS BaXHOE 3HAYCHHE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (QopMUpOBaHHE HHTEIJIEKTYaJIbHO PA3BUTOM JUYHOCTH, TOTOBOM K CamMo0Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHSATHIO PELICHUH, CTOCOOHON aJanTHPOBAaThCA K OBICTPO
MEHSIOIIMMCS YCIIOBUSIM JKU3HU;

— HamnpaBJICHHOCTh OOyYEeHUsST Ha CHCTEMAaTHYECKOE MPHOOIIEHHE OOydYaroImxcs K
CaMOCTOSITEJIbHOW MO3HABATEIHLHOM NIEATEIbHOCTH, HAYUYHBIM METO/aM MO3HaHUs, (YOPMUPYIOIIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K XUMUMU;

— ofecrnedyeHrue YCIOBUHM, CIOCOOCTBYIOMIMX MPUOOPETEHUI0 OOYYaIOIUMUCS —OIbITa
Pa3HOOOpa3HOW JEeATEIHPHOCTH, TMO3HAHUS W CAMOIIO3HAHUS, KIFOYEBBIX HABBIKOB (KJITFOUYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— (hopmupoBanue o0mel QyHKIMOHAIBHON U €CTECTBEHHO - HAYYHOW IPaMOTHOCTH, B TOM
qrclie YMEHUI OOBSACHATH M OIICHUBATH SIBICHUS OKPYIKAIOLIETO MUPA, UCTIONB3Ysl 3HAHUS U OIIBIT,
MOJTyYEHHBIC TPU N3YUYEHUN XUMUHU, TPUMEHSATh UX TIPHU PEIICHUU TTPOOIEM B TOBCETHEBHON KU3HU
U TPYJIOBOM ESITEIBHOCTH;

— QopmupoBanue y 00y4arOMUXCS TYMaHUCTHYECKUX OTHOIIEHWH, TOHUMAaHUsl IIEHHOCTH
XUMHUYECKUX 3HAHUW I BBIPAOOTKH DKOJOTHYECKH IIeIECOOOpa3HOr0 TOBENCHUS B OBITY H
TPYAOBON JAESATEIBHOCTH B IEJNSAX COXPAHEHHS CBOErO 3J0POBbA U OKPYXKAIOIIEH TPUPOIHOU
Cpenpbl;

— pa3BUTHE MOTUBAIUHU K O0yUEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA
OCHOBE YCBOCHHUSI OOIICUEITOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BhIOOpY mipoduis u
HAIPAaBJIEHHOCTHU JaJIbHEHIIET0 00yUYeHHUS.



OO01ee 4YMCIO YacoB, OTBEACHHBIX JUISI W3YYCHHS XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiser 136 gacos: B 8 kimacce — 68 vacoB (2 waca B Hezen), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

[Ipemnaraemplii B mporpaMMe IO XMMHH IEPEYCHb SKCIECPHUMEHTAIbHBIX METOJOB B HM3yYCHUH
BEIICCTB M MX NPEBPAIICHUHUSBISICTCS PEKOMEHAATEIbHBIM, YIUTEIb JCIACT BHIOOP MPOBEIACHHS
ACMOHCTpAallOHHBIX, Ha60paTOpHBIX OIBITOB M MPAKTUYCCKUX pa60T C y‘IéTOM WHAUWBUAYAJIbHBIX
OCOOCHHOCTEH 00y4aronmmxcs, CIUCKa AKCIEPUMEHTAIbHBIX 3aJaHMid, MPEIaraéMbIX B pPaMKax
OCHOBHOT'O rOCyIapCTBEHHOTO 9K3aMEHa 1o XUMHUH.



COJAEPKAHUE OBYYEHUA

8 KUIACC
IlepBoHa4Ya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipeamet xumun. Posib XuMuu B )KW3HU YesloBeKa. XUMUS B CUCTEME HayK. Tena u BelecTna.
®du3nuecKue CBOMCTBA BEIIECTB. ATperaTHoe coCcTosiHuE BeliecTB. [loHsTHE 0 MEeTO1aX MO3HAHUS B
xuMud. Yucteie BeniecTBa U cmecu. CriocoObl pa3ieieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHTbl. CHMBOJIBI XUMUYECKHUX 3JIEMEHTOB. [IpocThie
Y CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckas popmyia. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
cocraBa BeuiecTB. OTHOCUTENbHas aToMHass Macca. OTHOCUTENbHAas MOJIEKYJISIpHAs Macca.
MaccoBast 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonuuectBo BemectBa. Monb. Monsipuas macca. B3auMocBsI3p KoJaudecTBa, Macchbl M 4ncia
CTPYKTYPHBIX €UHMIL BelecTBa. PacuéTsl o popmynamMm XMMUYECKUX COEITUHEHUH.

®uznyeckue U XUMHUYECKHE SBJICHUS. XUMHUYECKass peakuuss U e€ NpU3HaKu. 3aKOH
COXpaHEHUS MacChl BELIECTB. XHUMHUUYECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKUX peakiuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYAOH, MpaBWiIaMu pabOThl B J1a0OpaTopuud MU TNpHEMaMHU
oOpaiieHusi ¢ J1abopaTOpHBIM O0OpPYIOBaHMEM; H3Y4YEHHE M ONUCaHuEe (PU3MYECKUX CBONCTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HaOmoaeHue Quanyeckux (IIIaBJIeHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTYyNKE, KUIIEHUE U KOHAEHCALUs BOJbl) U XMMHMUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHON IPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KUCIOTOM) SBJIEHUM; HAOJI0IeHuEe U
ONKCaHHE MPHU3HAKOB NMPOTEKAaHUs XUMHUYECKUX PEeaKkUMi (pas3lokeHHe caxapa, B3auMoJieiicTBHe
CepHON KHCJIOTHI C XJOpuaoM Oapus, paznoxeHue ruapokcuna menu (ll) mpu HarpeBanuw,
B3aUMO/ICHCTBHE Kene3a ¢ pacTBopoM coiu Meau (I1)); u3yuenue crmocoOoB pasjeneHus cMecei (¢
MOMOIIbI0 MarHuTa, (PUIbTpOBaHWE, BBHITAPUBAHKE, AUCTHIUISALUS, XpoMaTtorpadus); nposedeHue
OuUUCMKU NOBAPEHHOU Cconu, HAONIOJEHUEe U OINHCAaHHE pEe3yJbTaTOB IPOBEJICHMS OIIBITA,
WITIOCTPUPYIOIIET0 3aKOH COXPaHEHHsI MAacChl; CO3JIaHKe MoJiesIel MOJIEKY (I1apOCTEP KHEBBIX ).

BaxHeiiiue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3jeMeHT M HpOCTOE BEIIECTBO.
Haxoxxaenue kucnoposaa B mpupoje, Gusnyeckue U XMMHUYECKHE CBOMCTBA (peakiuy TOPEHHs).
Oxcunpl. Ilpumenenue xkucnopona. CrocoObl TOJyuyeHHs KHUCIOpoJa B J1aboparopuun U
npoMblnieHHOCTH. KpyroBopor kucnopoga B mpupoge. O30H — amuioTponHas MoauuKanus
KHCIIOPOJIA.

TennoBoil 3¢p¢eKT XUMHUYECKOH peakiuH, TEePMOXUMHUYECKHE YpaBHEHUS, 0JK30- U
OHAOTEPMUYECKUE peakuuu. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3[1yXa, YCHIICHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylIieHne 030HOBOTO CIIOSL.

Bognopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogopoaa B mpupoje, Gu3ndeckue u
XHUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0b! omy4yeHus. Kucnotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Thl 1o XUMHUECKUM YPaBHEHUSIM.

®usnueckue cBoMcTBa BOAbl. Boma kak pactBopurens. PactBopel. HacelmeHHble u
HEHaChIIIEHHbIE pacTBOPHI. PacTBOpHMOCTH BeliecTB B Bojie. MaccoBasi 10151 BEIIeCTBa B PacTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHMsA. Ponb pacTBOpOB B NpUPOJE M B JKU3HM UEJIOBEKA.
KpyroBopot Bozsl B ipupojie. 3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOJHBIX BO.



Knaccudukanust Heopranmdeckux coenuHeHnid. Oxcuabsl. Knaccudukamuss OKCHIOB:
coneo0Opa3yromme (OCHOBHBIC, KUCIOTHBIC, aMpOTepHBIE) U HeconeoOpasyromue. HoMmenknarypa
OKcUI0B. DU3nNUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHue okcuaoB.

OcHoBanus. Kraccudukanus oOCHOBaHMM: IIENOYM W HEPAaCTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBanuii. dusznueckne M XHUMHYECKHE CBOMCTBa ocHoBaHuM. IlosmydyeHue
OCHOBAaHMH.

Kucnotel. Knaccuduxanmst kucnor. Homenkiarypa kucnor. Du3NyYecKue U XUMHUYECKUE
cBoiicTBa kuciot. Psg akruBHoctu metauioB H. H. bekerosa. [Tomyyenue Kuciort.

Comu. Homenknatypa coneid. @usnyeckue MU XUMHUUYECKHE cBoWcTBa coiieil. [lomydenue
COJICH.

['eneTnyeckasi CBA3b MEXKIYy KJIaCCAMH HEOPTaHUYECKUX COCTUHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEAeTICHUE COICpXKaHHUs KHUCIOpoAa B BO3[AyXe; IMOIydeHue, coOupaHue,
pacrio3HaBaHUE W U3Y4YCHHE CBOMCTB KHCIOPOJa; HAOIIOJEHHUE B3aUMOJICUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HHUKHOBEHUSI M TPEKpAIECHUS TOpeHus (Moxkapa); O3HAKOMIICHHE C
o0Opa3laMu OKCHJIOB U OMHMCAHHME X CBOWCTB; MOJy4YeHUE, COOMpaHUe, pacCliO3HABAaHUE U U3YUYCHHE
CBOKMCTB BOjiopoJia (rOpeHHE), B3auMoOJeHCcTBHE Bojaopona ¢ okcugoMm Memu (I1) (Bo3MoxkHO
UCIIOJIb30BaHUE BHUJICOMATEPHAJIOB); HAOIIOACHHE OOpa3lOB BEMISCTB KOJIMYECTBOM | MOJIb;
HCCJIE/IOBAaHUE  OCOOEHHOCTEH  PAcCTBOPEHHS  BEIIECTB C  Pa3IMYHOM  PacTBOPUMOCTHIO;
MPUTOTOBJICHHE pAcCTBOPOB C OMpPENEIEHHONM MaccOBOM JOJe pacTBOPEHHOTO BEIECTBA;
B3aMMOJICICTBHE BOJABI C MeTaIaMH (HAaTpUEM U KalblueM) (B03MOXMCHO UCNOIb308AHUE
sUOeoMamepuanos); WCCICAOBaHHE OOpa3I0OB HEOPraHWYCCKMX BEIIECTB Pa3JIMYHBIX KIIACCOB,
HaOJIOZICHUE W3MEHEHUS OKPACKM HMHAMKATOPOB B PAacTBOpax KHUCIOT M IIEJIOYeH, HU3ydeHHE
B3anMojeiicTBus okcuaa menu (11) ¢ pactBopoM cepHOI KUCIOTBI, KUCIOT ¢ METaJIaMH, PeaKiuit
HEeNTpanu3anum, NoJydYeHue HEPAaCTBOPUMBIX OCHOBAHH, BRITECHEHUE OJTHOTO MeTalljia APYTUM U3
pacTBOpa COJH, peuieHue IKCHEPUMEHMANbHbIX 3aday no meme «Baowcnetiwue Knaccol
HeOP2AHUYeCKUX COCOUHEHUTI.

IMepuoauyeckuii 3akoH 1 Ilepuoanyeckas cucrema xumuyeckux diemenTos /1. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMU4YecKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKH KIACCU(PUKALNN XUMUYECKUX dJIeMEHTOB. [IoHsATHE O rpynmax CXOMHBIX
AIIEMEHTOB (I1I€JI0YHBIE U IEeI0YHO3EMENbHbIE METAUIbl, TallOTeHbl, HUHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepumoamyeckass cucrtemMa xumMuueckux »dnemeHtoB J[. .
MengeneeBa. KopoTkonepuoanas wu giuHHONepuoaHas Qopmel [leprogudeckoil  cUCTEMBI
xumuueckux anemMeHtoB J[. WM. MenneneeBa. Ilepuonsl u rpynmbsl. DU3HUYECKH CMBICI
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctaB aTtoMHBIX saep. M3oTonsl. DiekTpoHbl. CTpOEHHE 3IIEKTPOHHBIX
oboouek atoMoB TmepBeix 20 xuMudeckux odiemMeHTOB Ilepumommueckoir cucremsr J[. U.
MenpaeneeBa. XapakTepUCTHKAa XUMHUYECKOI'O 3JIEMEHTa MO €ro IojokeHur B Ilepuommueckoit
cucteme /1. 1. Menaeneera.

3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB XMMHUYECKUX JJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOWCTB I10 TPYyIIaM U IEpUoIaM.

3nauenue [lepuoguueckoro 3akona u [lepruonnueckoit cuCTeMbl XUMUYECKUX JIEMEHTOB JIJIs
pa3BuUTHs Hayku U npakTuku. [{. 1. MeHneneeB — yu€HbIN U rpak JaHUH.
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XuMmuyeckas CBSI3b. KoBanenrtnas (monsipHast u HEMnoJIsipHast) CBSI3b.
DIEKTPOOTPHUIIATEIIBHOCTh XUMUYECKUX JIEMEHTOB. VIOHHAs CBS3b.

Crenenb okucneHus. OKUCIUTENTLHO-BOCCTAHOBUTEIbHBIC peakiuu. [Ipoiieccsl OKUCIEHUs U
BOCCTaHOBJEHHsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:

u3y4eHre o0Opa3IoB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE THAPOKCUIA [TUHKA
C pacTBOpaMH KHCIOT U IIeJIoYel, MPOBEICHHE ONBITOB, HWILIIOCTPUPYIONINX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOpEHHE, PEaKIIUU Pa3I0KEHUs, COSTUHEHUS).

Meoscnpeomemnwie ceasu.

Peanmu3zaiuss MEXIPEIMETHBIX CBSI3€H MPH U3YYEHUH XUMHUHU B 8 KiIacce OCYIIECTBIISCTCS
gyepe3 UCTOIb30BaHUE KaK OOIIUX €CTECTBEHHO - HAYYHBIX TIOHATUMN, TaK U MOHITHMA, SBISTFOIIMXCS
CUCTEMHBIMU JJISl OTJENbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01re ecTecCTBEHHO - HAyYHbIE TIOHATHS: HAYYHBIA (PakT, TUIOTE3a, TEOPHUs, 3aKOH, aHAIIU3,
CUHTE3, Kiaccu(uKaus, TMEePUOJUIHOCTh, HAONIOJCHHUE, OJKCIEPUMEHT, MOJCINPOBAHHE,
HU3MEpEHHE, MOJICIh, SIBJICHHC.

®usuka: MaTepus, aroM, OJIEKTPOH, TMPOTOH, HEUTPOH, HWOH, HYKIWJ, H30TOIbI,
pPaZMOaKTUBHOCTb, MOJIEKYyJNa, AJIEKTPUYECKUIN 3apsij, BEIIeCTBO, Telo, O0BEM, arperaTHoOe
COCTOSTHUE BENICCTBA, ra3, (PU3NYCCKUEC BEIMYMHBI, CIUHUIBI H3MEPEHHUS, KOCMOC, TUIAHETHI,
383161, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, runpochepa, MUHEpaNbI, TOPHBIE TOPOIbI, MOJIE3HBIE UCKOMAEMEbIE,
TOTLIMBO, BOJTHBIC PECYPCHI.

9 KJIACC
BemecTtBo m XuMH4YecKasi peakuus

Ilepnonnueckuit  3akoH. Ilepumonmueckas cucremMa Xumudeckux odnemeHtos [, M.
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHYECKHUX 3JIEMEHTOB
NEPBBIX TPEX IEPUOJOB, Kajaus, KaIbLUUS U MX COCAVWHEHHH B COOTBETCTBHU C IIOJIOKEHUEM
251eMeHTOB B [leprnonnyeckoil cucteMe U CTPOEHUEM X aTOMOB.

CrtpoeHue BemiecTBa: BHUIbl XMMHMUYECKOH CBSI3U. THIBI KPUCTAIIIMUECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT THIA KPUCTAUTMYECKON PEIIETKH U BUAA XUMHUYECKON CBS3H.

Knaccugukanuss ¥ HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBONCTBA
BELIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWMUYECKHUX COECIMHEHUN, TeHETUYECKas CBA3b
HEOPraHMYECKUX BEILECTB.

Knaccudukanus XUMHUYECKUX PEaKIMil MO pa3iMyYHbIM MpHU3HAKaM (110 YUCIY U COCTaBy
YUYaCTBYIOUIMX B PEAKIIUU BEILIECTB, [0 TEIIOBOMY 3PQEKTy, 10 U3MEHEHUIO CTEIIeHEeH OKHCIeHHUs
XUMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U S3HI0TEPMUUYECKHE
peaxkuu, TepPMOXUMUYECKIE YPABHEHHUS.

[TonsiTue o ckopocTH XuMHuYecKoill peakuuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHUX peakuusx. [ToHsTHe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o katanumse.
[TonsiTe 0 XMMHYECKOM paBHOBecuU. DAKTOPHI, BIUSAIOIIME HA CKOPOCTh XUMUYECKON peakLuu U
MOJIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCITUTENIbHO-BOCCTAHOBUTENbHBIE  PEAKIUH, JJIEKTPOHHBIH OalaHC  OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakunu. CoCTaBIEHUE YpPAaBHEHUN OKHCINTEIBHO-BOCCTAHOBUTENIBHBIX
peaKIuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOT O OanaHca.



Teopust AAEKTPOIUTHUECKON ITUCCOLUMAIIMU. DJIEKTPOJMTHI M HEIJIEKTPOIUTHL. KaTuoHblI,
AQHUOHBI. MeXaHU3M JUCCOLMALMU BEILIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOW cBsi3u. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu moHHoro obmeHa. YcCIOBUS NPOTEKAaHUS PEaKIMi MOHHOTO OOMEHa, IOJIHbIE U
COKpall€HHblE MOHHBIE YpaBHEHMs peakuuil. CBOICTBa KHUCJIOT, OCHOBAaHMM M COJEH B CBETE
MPEJICTABICHUA 00 dIEKTPOIUTHYSCKON auccoruanyn. KauecTBeHHbIC peakiiuu Ha MOHEL. [loHsaTHE
0 THJIPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHUX BEIIECTB:
METAJUIOB M HeMeTawioB (rpa¢ura ¥ anMmasza), CJIOXKHBIX BEIIECTB (XJIOpUAA HATPHUA);
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peakUUHd OT BO3JACHCTBUS pPa3IMUHBIX
(bakToOpoB, HCCIENIOBaHUE JIIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, Ipoliecca TUCCOLUALUU
KHCTIOT, 1Iesiouel U colieil (BO3MOXHO HCIIONIb30BAHHE BHJIEO MATEPUANIOB); MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOUINX TPU3HAKK TPOTEKaHWsl peakuuid HOHHOro oOmeHa (oOpa3oBaHME OcCajJKa,
BBbIJIEJICHHE Ta3a, 00pa30BaHUE BObl); OMNbBITOB, HWIIOCTPUPYIOIIUX HPUMEPHl OKHCIUTEIIBHO-
BOCCTAHOBUTENBHBIX peaKIUil (FOpeHHe, pPeakIMH pPa3lIoKEHHUs, COEIWHEHUs); paclO3HaBaHUE
HEOPraHWYeCKHX BEIIECTB C I[OMOUIbI0 KAYECTBEHHBIX pEaKkUMil Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemeraibl 1 HX cOeJUHEHHSA

OO0was xapakTepucTUKa rajioreHoB. OCOOEHHOCTH CTPOEHHsI aTOMOB, XapaKTE€PHbIE CTEIIEHH
okucinenusd. CtpoeHue M (U3MUECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHMHUYECKHE
CBOIiCTBa Ha mpuMepe Xjopa (B3aUMOJCIHCTBHE € MeTallJlaMH, HEMETallslaMH, IIEI04YaMH).
XnopoBogopoa. ComnsiHas KHCIIOTa, XUMUYECKUE CBOMCTBA, IOJydyeHUE, NpuUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOAA Ha OpPraHU3M 4eNoBeKa. BaxkHellme XJopuAbl U UX HAXO0XKICHHUE B
pUpoJIE.

OO6mass xapakTtepuctuka 3ieMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTtpoeHue M (PU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOIHbIE MOIM(UKAIIMM KUCIOPOAA U cepbl. XMMUYECKHE CBOMCTBA CEPHI.
CepoBoaopoji, cTpoeHue, Gpu3nyecKkue U XuMudeckre cBoiictBa. OKCHIIbI Cepbl Kak MPeCTaBUTENN
KUCIIOTHBIX OKcuaoB. CepHas Kuciaora, (U3NYECKHE M XHMHUYECKHE CBOMcTBa (oOuiue Kak
NpeJCTaBUTENs Kilacca KHUCIOT U crenuduueckue). XUMUYECKUE peakiiH, JIeKallue B OCHOBE
HNPOMBIIIJICHHOTO CII0c00a TMOJy4deHus: cepHol KucioThl. IIpumenenue cepHoit kuciotsl. Conn
CEpHOI KHUCIIOTHI, KaueCTBEHHAs peaklus Ha cyibdar-uoH. HaxoxneHue cepsl U €€ COeUHEHHH B
npuposie. XUMHUECKOE 3arps3HEHHE OKpY)KAIoIIeH cpelbl COSAMHEHHSIMH cepbl (KHCIOTHbBIE
JIOX/IM, 3arpsiI3HEHHE BO3/1yXa U BOJAOEMOB), CITOCOOBI €r0 MpeA0TBPAICHUS.

OOmas xapaktepuctuka 3neMeHTOoB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHbIEe CTENEHU OKUCIEHHUS. A30T, paclpocTpaHeHHEe B IPUPOE, pU3nueckre U XUMHUECKHe
cBoiictBa. KpyroBopor azora B mpupoae. AMMHak, ero (pusMyeckue M XHMHUYECKHE CBONCTBA,
nojy4yeHue u npuMmenenue. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUUECKUE CBOMCTBA, IPUMEHEHHUE.
KavecTBeHHass peakiusi Ha HOHBI aMMOHMs. A30THasg KHCJIOTa, €€ MOoJy4yeHHue, (U3NYecKue U
XUMHYECKHE CBOWcTBa (00IIMe Kak MpeICTaBUTENs Kiacca KHUCIOT U CleHu(UYEecKue).
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHHS B Ka4eCTBE MUHEPAIbHBIX yA00peHui. Xumuueckoe
3arpsI3HEHUE OKPY KAOILEH Cpebl COEIMHEHUSIMH a30Ta (KUCIOTHBIE TOKIH, 3arpsI3HEHUE BO3AYyXa,
nouBHI U BOJoéMOB). Docdop, amnorpornubie Moaudukanmu docdopa, GU3MIECKUe U XUMUIECKUE



ceorictBa. Okcun dochopa (V) u dochopras kuciora, GU3MIECKHE M XUMHUUYECKHE CBOWCTBA,
noiy4enue. McnonszoBanue ¢pocharoB B kKauecTBe MUHEPATBHBIX YA0OPECHUH.

OO6mas xapaxktepuctuka 3i1eMeHTOB |VA-rpynnsl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTENEHHM OKMCIEHHA. YTJIEpOJ, auIOTPOIIHble MOAM(DUKALMYM, PAaCIpPOCTPaHEHUE B
npupoze, pu3ndeckue U XUMU4eckue cBorcTBa. Azncopbuus. KpyroBopor yriepoga B mpupoie.
Oxcunpl yriepoaa, ux (pU3MUECKHe M XMMHUYECKHE CBOWCTBA, JIEHCTBHE HA YKMBBIE OPTraHU3MBI,
MOJYyYCHUE M TPUMEHEHHE. DKOJIOrMYeckue MpoOieMbl, CBsi3aHHbIe ¢ okcuaoMm yriaepoma (1V),
TUIO0TE3a II100aJIbHOTO MOTEIJIEHNs KJIMMaTa, IapHUKOBBINA 3¢ dekT. YrosbHas KUcIoTa U € coi,
uX (QU3MUECKue U XMMHUYECKHE CBOICTBA, MOJlyueHHE M IpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-MoHBL. Vcrnonb30BaHne KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO3SIMCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KaK O COEIMHEHMSX yIriepoja
(MeTaH, 3TaH, 3TUJICH, AlleTUJIECH, 3TAHOJ, INIMLEPUH, YKCyCHas KucioTa). IIpupoaHbie HCTOUYHUKH
yTIEBOAOPOAOB (yToJib, MPUPOIHBIN Ta3, HEPTH), MPOMYKTH HX MEepepaboTKH (OCH3MH), UX POJIb B
ObITy U mpoMblieHHOCTU. [loHATHE O OMOJIOrMYecKH BaXKHBIX BEIIECTBAX: JKHMpaxX, Oenkax,
yIrIeBOAaX — M MX pPOJM B JKU3HU deJoBeKa. MaTepualbHOE €JUHCTBO OPraHUMYECKUX U
HEOPraHMYeCKUX COEUHEHUH.

Kpemuuii, ero ¢usnyeckne W XHWMHUYECKHE CBOWCTBA, IONYyYEHHE W TNPUMEHEHHE.
Coenunenus kpemHus B mpupoae. Oodue npencrasineHus o6 okcune kpemuus (1V) u xpemHueBoi
kucinote. CHUIIMKaThl, UX UCIIOJIb30BaHKE B OBITY, B IPOMBIIIJICHHOCTU. BaxkHele cTpouTebHbIe
MaTepualbl: KepaMHuKa, CTEeKJIO, LEMEHT, OeToH, xene300eToH. Ilpobnembl Ge3omacHOro
MCIIOJIb30BAaHUs CTPOUTENBHBIX MAaTEPUAJIOB B [TIOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumMenm:

u3yueHne oOpa3l0B HEOPraHWYECKHUX BEIECTB, CBOMCTB COJITHOM KHCIOTHI; MPOBEICHUE
Ka4eCTBEHHBIX PEAKIMH Ha XJIOPUI-MOHBI M HAOJIOJEHHE NPU3HAKOB HMX MPOTEKAHUs; OIBITHI,
oTpaxaromue (pu3snyeckrue M XUMHUYECKHE CBOICTBa TajoreHOB M HMX COEIMHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUaIOB), O3HAKOMIIEHHE C oOpa3uaMu XJOpUAOB (TaJOr€HUOB);
O3HaKOMJIEHHE C o0pasnamMu ceppl U €€ COeAMHEHUSAMH (BO3MOXXHO HCIOJIb30BaHHE
BUJICOMATEPHANOB) ; HaONMIOJCHME [mpolecca OOYIJIMBaHMS caxapa ITOJA  JIeHCTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIOTHI, M3y4YEHHE XHUMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOI
KHUCJIOTBI, MPOBEJCHUE KAaueCTBEHHOW pEaKkIUu Ha cyib(paT-MOH M HaONIO/JeHHWE NpU3HaKa €€
NPOTEKaHMS; O3HAKOMJIEHHE C (U3NYECKMMM CBOMCTBaMH a3oTa, ¢ochopa M HX COECTUHEHUMH
(BO3MOKHO HCHOJIB30BaHUE BHUAEOMATEpUANOB), 00pa3llaMHu a30THBIX M (OCHOpHBIX ynoOpeHui;
HOJIy4YeHHE, COOUPAHUE, PACNO3HABAHUE U U3YUEHUe CBOUCNE AMMUAKA, TPOBEIEHNE KaueCTBEHHBIX
peaxkiuii Ha MOH aMMOHUS M pocaT-noH ¥ U3yUYeHHE IPU3HAKOB UX MPOTEKaHUs; B3aUMOJIeiCTBHE
KOHLEHTPUPOBAHHON a30THOM KHUCIJIOTBI ¢ MEJbI0 (BO3MOXKHO MCIIOJIb30BAHUE BHIEOMATEPUAIIOB);
U3yueHHe MOoJeNiell KpHCTAIMUECKUX pemEToK anMasa, rpaduta, QymnnepeHa; 03HaAKOMIICHHE C
MIPOLECCOM  a/JCOPOLMU PAacCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M yCTPOMCTBOM
MIPOTUBOTa3a; IMOJy4YeHHe, COOMpaHUe, paclo3HAaBaHUE M H3YUYEHHE CBOMCTB YIJIEKHCIIOTO rasa,
IPOBE/ICHUE KAUEeCTBEHHBIX pEeaKIMii Ha KapOOHAT M CHIIMKAT-UOHBI U HM3y4YE€HUE MPU3HAKOB UX
IIPOTEKAaHUs, O3HAKOMJIEHME C MPOAYKIMEN CHWIMKaTHOM IPOMBINUIEHHOCTH, peuleHue
9KCNEPUMEHMATIbHBIX 3a0ay no meme «Badicnetiviue nememanivt u ux COEOUHEHUL.

Metayibl M MX COeIMHEHH S

OO0mrast xapakTepuCTHKa XMMUYECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU HMX TOJIOKEHUS
B Ilepuommyeckon cucreMe xumuueckux 3jeMeHTOB J[. M. MennaeneeBa M CTpOEHUS aTOMOB.
Crpoenne MetamioB. Meramnnueckass CBA3b W METAJUIMUECKas KPUCTAJUIMYECKAs PpeIIETKa.
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DJIEKTPOXUMUYECKUN pAl HaOpsOKEHUd MeTamwioB. (DU3MYEeCKMEe U XUMHUYECKHE CBOWMCTBA
MeTaimoB. OOmme crnocoObl Moay4YeHus: MeTaioB. [IoHATHE O KOPPO3MHM METaJUIOB, OCHOBHBIC
crocoObl 3am|Thl X OT Koppo3uu. CIuiaBbl (CTallb, YyTyH, TIOPATIOMHHHMNA, OpOH3a) M HX
MIpUMEHEHNE B OBITY U IPOMBIIICHHOCTH.

[Ilenounbie MeTauIbl: MOJIOXKEeHHE B [lepuoandeckoi cuctreMe XumMuueckux snementon /. H.
MenieneeBa, CTpOCHHE UX aTOMOB, HaXOXAeHUE B npupojae. Gusnyeckre 1 XMUMUYECKHUE CBOMCTBA
(na mpumepe HaTpus U Kanusi). OKCUABI U TUIPOKCUABI HATpUs U Kanus. [I[puMeHenne menouHbIxX
METAJJIOB M UX COCTUHCHHI.

[IlenouHo3emMenbHbIC METAUIBI MArHUM M KaJIbIMK: moJjiokeHue B [lepronuueckoit cucreme
xumuueckux sneMeHtoB J[. WM. MenpeneeBa, CTpO€HHME KX aTOMOB, HAxO0XXJICHUE B IPHUPOE.
dusuyeckue W XUMHUYECKHE CBOWCTBA MarHus W Kanbliud., BakHelmme coequHEHHUS KalbIlUg
(oxcua, TuAPOKCHI, coyin). JKECTKOCTH BOJIBI U CITOCOOBI €€ yCTpaHEHH .

AnmoMunuii: mnonoxxkenue B llepumoamdeckoir cucreme xumuueckux siemeHtoB . U.
MenneneeBa, CTpoeHUE aroMa, HaxoxiAeHUE B npupoje. dusnyeckue M XMMHUUYECKHE CBOWCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepumoanuveckoit cucreme xuMuueckux odiementoB /[l U.
MenneneeBa, CTpOCHHE aToMa, HaXOXJIeHUE B mpupoje. OuU3Mdyeckrue U XUMHUYECKHE CBOMCTBA
xkene3a. Oxkcunbl, rugpokcuasl U comu xkenesa (II) m xemesa (ll), ux cocras, cBoiicTBa u
MOJIyYeHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C 00pa3liaMu METaJUIOB U CIUIAaBOB, UX (DU3MUECKUMH CBOMCTBAMHU; U3yUYCHHE
PE3yNIBTaTOB KOPPO3UH METAUIOB (BO3MOXHO HCIOJB30BaHUE BUIACOMATEPHUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHJA Kajbllud W HATpUs C BOJAOM (BO3MOKHO  HCIOJB30BaHUE
BUJICOMATEPHAJIOB); HCCIEAOBaHUE CBOICTB JKECTKOW BOJBI; IIpollecca TOPEHHs Kene3a B
KHCTIopoJie (BO3MOXKHO MCIOJIb30BaHUE BHIEOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KaueCTBEHHBIX
peakiuii Ha MOHBI: MarHus, KaJblUs, aIOMHUHUS, [HHKA, xene3a (1) u xenesa (M), mexu (I1);
HaOJIOZICHUE W OMHUCAaHUE TPOIECCOB OKPAIIMBAHUS TIAMEHH WOHAMU HATpUsl, KaJIUS W KaJbIUs
(BO3MOYKHO HCIIOJIb30BaHKE BUIEOMATEPHUATIOB), UCCIIEJOBaHHEe aM(OTEPHBIX CBOMCTB THAPOKCUAA
QTIOMUHMS M THUAPOKCHJA IMHKA, PEIICHHE SKCHEPUMEHTAIbHBIX 3a7ad Mo Teme «Baxueiimme
METaJIbl U UX COCIHHEHMSD.

XuMus H OKpyKaomas cpeaa

BemectBa u Marepuanbl B MOBCEIHEBHOM JKM3HM 4YellOBeKa. be3zonacHoe ucnosib3oBaHUE
BEIIECTB M XHUMHUYECKUX peakuuii B ObITy. IlepBas moMompb Npu XUMHYECKHX OKOTax U
OTpAaBJICHHSIX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKalolleld cpenbl (MpeaenbHas JOMyCTUMas KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIEeM.

Xumuueckuii Ikcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbl METAJIJIOB, IIOJUMEPHBIC MAaTEPUAIBI).

Mescnpeomemnuie ceasu.

Peanuzanusi MeXnpeaMETHBIX CBA3€H MpPU M3YUYEHHM XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 UCIOJIb30BAHNE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHSATHN, TaK U MOHSATUN, SBISTIOITUXCS
CHUCTEMHBIMH ISl OTAEIBHBIX TTPEIMETOB €CTECTBEHHO-HAYYHOTO ITHKJIA.

OO01mue ecTeCTBEHHO-HAYUHBIE TOHATHS: HAY4YHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHsl, aHAU3,
CUHTE3, Kiaccuukamnus, TMEePUOJUIHOCTh, HAONIOJCHUE, OSKCIEPUMEHT, MOJCIUPOBAHHE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3()QEeKT, TEXHOTIOTHS, MaTepHAaIbI.
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dusuka: Marepus, aroM, OJIEKTPOH, HPOTOH, HEHWTPOH, WOH, HYKJIHJ, H30TOIbI,
pPaaMOaKTHBHOCTb,  MOJICKYJIA,  JJICKTPUYECKUHA  3aps], MPOBOJHUKH,  IOJYIPOBOJIHHKH,
JMJICKTPUKH, (DOTOIIEMEHT, BEIECTBO, TeNO, O0BEM, arperaTHOE COCTOSHHE BEIIECTBA, TIas,
pacTBOp, PacTBOPUMOCTh, KPHCTAJUTMUECKasi PeIETKa, CIUIaBbl, (PU3MUECKUE BEITUYMHBI, CAUHUIIBI
U3MEpEeHHs, KOCMUYECKOE IIPOCTPAHCTBO, IUIAHEThI, 3BE3/1bI, COHIIE.

Buonorusi: ¢ortocunres, npixanwe, Ouocdepa, sKocHcTeMa, MHHEpAJIbHBIE YAOOpEHHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

[eorpadust: armochepa, ruapocdepa, MHHEpAIIbI, TOPHBIE TOPOJBL, IOJIC3HbIE HCKOMACMBIC,
TOILTUBO, BOJHBIC PECYPCHI.

11



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHMSI IPOrpaMMbl OCHOBHOTO 00IIero o0pa3oBaHUS
JOCTUTAIOTCS B X0J¢ O0yUYeHHs] XUMUHU B €IUHCTBE YU€OHOH M BOCIHMTATEILHOW JIEATEILHOCTH B
COOTBETCTBUH C TPAAULMOHHBIMUA POCCHHCKMMHU COLIMOKYIBTYPHBIMH M TyXOBHO-HPAaBCTBEHHBIMU
[EHHOCTSMHU, HPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMH IOBEICHHUS M CIOCOOCTBYIOT
IpoleccaM caMONO3HaHMs, CAaMOPA3BUTHSI U COLIMANIU3ALUN 00yYatOIIUXCsl.

JIMuyHOCTHBIE PE3yJbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
CHCTEMOW TO3UTHBHBIX LIEHHOCTHBIX OPHEHTAlMA M pacIIMpeHHe OIbITa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1)naTpuoTHYECKOro0 BOCIIMTAHUSA:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAyYHOMY
HACJIC[MIO, TOHMMAHWS 3HAYeHHWs] XWMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEpHOUM HHGOpMAIUel 0 MEPeqOBBIX IOCTHUKEHHUSIX M OTKPBITHIX
MHUPOBOH U OTEUECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 yCTpOICTBE MHpa
1 00IIECTBA;

2)rpa:kIaHcKoro BOCHUTAHMA:

MPEJCTaBICHUST O COLMAIbHBIX HOPMax M IMpaBWIaX MEXINYHOCTHBIX OTHOILICHU B
KOJUJIEKTHBE, KOMMYHHKATHUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO- TMIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATEIbCKOM, TBOPYECKOW W JPYyTrUX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOM JESTENIbHOCTU P BBIIOJHEHUU Y4YEOHBIX, IO3HABATEJIbHBIX 3ajad,
BBIMOJIHEHUM XHWMHYECKHUX HKCIEPUMEHTOB, CO3/IaHMM Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K
B3aMMOIIOHMMAHUIO M B3aUMOIIOMOIIM B Mpolecce 3TOH y4eOHON JesTeNTbHOCTH, TOTOBHOCTH
OILICHUBATh CBOE MOBEIECHUE M TIOCTYIIKA CBOMX TOBAPHUIIEH C IMMO3UITUN HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3)1IeHHOCTH HAYYHOI'O MIO3HAHUS:

MHUpPOBO33pPEHUYECKHE  MpPEACTAaBICHHUs O  BElECTBE U XMUMHYECKOM  peakluH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YpPOBHIO pa3BUTHS HAyKH M COCTaBJSIOIINE OCHOBY ISt
MOHMMAaHHS CYIIHOCTH HAYYHOH KapTHHBI MHPA, MPEJICTABICHHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI MIPUPOJIbI, B3aUMOCBA3SIX UYEIOBEKA C MPUPOJHON Cpeod, O pOJIM XUMHUHM B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATENBHBIE MOTHBBI, HAINpPaBJICHHbIE HA TIOJYYCHHE HOBBIX 3HAHWHA TI0 XUMHH,
HEOOXonuMBIe It  OOBSICHEHWS HAONIOMaeMBIX TPOILECCOB W  SIBJICHWH, IT03HABATEIHHOMH,
UH(POPMALIMOHHOM M YUTATENbCKON KyJIbTYpPbl, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIbHOW PabOTHI C
y4eOHBIMM TEKCTaMH, CIPABOYHOM JUTEpaTypoil, IOCTYMHBIMH TEXHUYECKHMMHU CpPEICTBAMU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWI0 W TIO3HAHUIO, JIF0OO3HATENHHOCTh, TOTOBHOCTH M CIIOCOOHOCTHh K
caM000pa30BaHUI0, MPOEKTHOM M MCCIEOBATENbCKON IESITeNbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHs 00y4eHUs B aJIbHEHILEM;

4)opMuUpOBaHUS KYJIbTYPbI 310POBbS:

OCO3HAHWE [EHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 370pOBBIA 00pa3 JKW3HH, OCO3HAHWE TIOCIEJACTBUA U HENPHUSATHE BPEIHBIX MPUBBIUECK
(ynorpeOyieHUsT aKOroiisi, HAapKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHHUS IPABUI
0€30MacHOCTH TIPU O0OPAIEHNH ¢ XUMUYECKUMHU BEIIECTBAMH B OBITY M peabHOM JKH3HU;
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5)TpynoBOro BoCIUTAHMS:

WHTEPEC K MPAKTUYECKOMY H3y4YeHHUIO0 Tpodeccuil u Tpyaa pa3IMyHOro POja; YBAKCHHE K
TPpYAY U pe3yabTaTaMm TPYAOBOU IEATENIbHOCTH, B TOM YUCJIE HA OCHOBE IPUMEHEHUS MPEAMETHBIX
3HAHUU [0 XMMHUHU; OCO3HAHHBIN BIOOP MHIUBUIYaTbHOU TPACKTOPUH MPOJOIKEHUS 00pa30BaHUsS
C y4€TOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPeOHOCTEH, YCIENHON MpodeCCHOHATBHON JESITEILHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMECHHIA,
TOTOBHOCTB aJalITHPOBATHCS B MPOPECCHOHAIBHON Cpefie;

6)3K0J10TH4YeCKOro BOCIIMTAHUA:

9KOJIOTHYECKH 11e7IeCO00pa3HOe OTHOIICHHWE K MPUPOJE KaK MCTOYHHMKY >KM3HM Ha 3emiie,
OCHOBE €€ CYIIECTBOBAHWS, NMOHMMAaHWE I[IEHHOCTH 30pPOBOT0 W 0Oe30macHoOro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DPM3UUYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
LEHHOCTU COOMIOZCHUS MpaBWJl OE30MacHOrO MOBEIEHUS Npu paboTe ¢ BellecTBaMH, a TaKXke B
CUTyalUsX, YIPOXKAIOLKUX 3J0POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUS, MOJIy4aeMble NMPU U3YUYECHUU XUMHH, JUJIS PEIICHUs 3a/a4,
CBSI3AHHBIX C OKpPYKalOWEH MPUPOAHOM CpeloW, s TOBBIIIECHHUS YPOBHS 3KOJOTHYECKON
KyJbTYpbl, OCO3HaHMsI TJI00ATBLHOTO XapakTepa SKOJIOTMYECKUX MPOoOJIeM M IMyTed UX peleHHs
MOCPEJICTBOM METO/J0B XUMHUHU, HKOJOTMYECKOTO MBILUICHUS, YMEHHUSI PYKOBOACTBOBATHCS UM B
M03HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIILHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pPE3yJIbTATOB BBIACIAIOT 3HAYUMBIE 1  (HOPMUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAyYHbIEe TOHATHUS (3aKOH, TEOpHs, MPUHLMII, THIOTEe3a, (PakT, cucrema,
MPOIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPhIE HCIOIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX
npeIMeTax M IMO3BOJSIOT Ha OCHOBE 3HAHHWM M3 THUX MPEAMETOB (DOPMHPOBATH MPEICTABICHUE O
[EJIOCTHOW HAay4YHOW KapTHHE MHpa, U yHHUBEpcaibHble y4eOHBbIE AeWCTBUs (TIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIC), KOTOpbIE OOecrneynBaloT (OPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOMN ACSITEIHHOCTH.

ITo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBbie jiornyeckune AeHCTBUA:

YMEHUS UCTOJIb30BaTh MPUEMBI JJOTUYECKOTO MBIIIUIEHHS TP OCBOCHHUH 3HAHUM: pACKpPbIBATh
CMBICJI XUMUYECKUX TOHSITHH (BBIACISITh UX XapaKTePHbIE MPU3HAKU, YCTAHABIMBATH B3aHMOCBS3b
C APYTUMU TIOHSTUSAMHU), UCTIOJIH30BATh MOHATUA JIJIsi OOBSICHEHHS OTAEITBHBIX (PAKTOB U SBJICHHM,
BBIOMpATh OCHOBAaHUS W KPUTEpUU ISl KiIacCU(PUKAIMM XMMHUYECKHUX BEIIECTB MU XUMHUYECKHX
peaxiuii, yCTaHaBIMBATh MPUYHMHHO-CIEICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU M3YyYEHHUs, CTPOUTH
JIOTUYECKHE PpacCyXICeHHs (MHAYKTHUBHBIC, IEIyKTUBHBIC, 10 aHAJIOTHH), NETIaTh BBIBOIALI H
3aKITFOYCHUS,

yMEHHE TPHUMEHATH B MpoIecce IMO3HAHUs TMOHATUS (MPEeAMETHbIE W MeTampeaMeTHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, WCIOIb3YyeMble B XUMHUH, MPeoOpa3oBBIBATH HIUPOKO
MIPUMEHSEMbIE B XUMHUU MOJIEIbHBIC TMPEJICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI JJIEMEHTA),
XUMU4eckass ¢opMyra W ypaBHCHHE XHMHYECKOM peaKkIuu — TpPH PEIIeHUH Y4eOHO-
MO3HABATENIbHBIX 33/a4, C YYETOM TUX MOJENIbHBIX MPEICTABICHUN BBISBISATh U XapaKTepU30BaATh
CYIIIECTBEHHBIC TIPU3HAKU M3YyYaeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBIIATH OOIIHME 3aKOHOMEPHOCTH, MPUINHHO-CIICJICTBEHHBIE CBA3U U MTPOTUBOPEUHS B U3yUaeMbIX
MPOLECCaxX U SABJICHUSX.

basoBble ucciieoBare/ibCKue 1eMCTBUA:
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YMEHHUE HCNOJb30BaTh IOCTABICHHBIE BONPOCHI B KAUECTBE MHCTPYMEHTA MTO3HAHHUS, a TAaK¥Ke
B KaueCTBE OCHOBBI JUIsI (POPMUPOBAHMS TUIIOTE3bI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYyXICHUN;

NpUOOpETEHUE OIbITa IO IUIAHUPOBAHHUIO, OPraHU3allid W MPOBEJICHUI0 YUYEHUYECKUX
9KCIIEPUMEHTOB, YMEHHE HaOII0JaTh 3a XOJOM IIPOIEcca, CaMOCTOSTENIbHO MPOTHO3UPOBATH €ro
pe3yabTar, (GopMyIupoBaTh O0OOLICHHS W BBIBOJIBI MO pE3yJibTaTaM MPOBEAEHHOTO OIIbITA,
WCCJICIOBAHMSI, COCTABIISATH OTUET O MIPOJICIIAHHOM paboTe.

PabGora ¢ undopmanmeii:

yMEHHE BbIOMpATh, aHAJTU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3JIUYHBIX BHIOB U
dopM mpencTaBiieHUs, MOJNyYaeMylO0 U3 Pa3HBIX MCTOYHHUKOB (HAYyYHO-TIONMYJISApHAs JUTEparypa
XHUMHUYECKOTO COJIEpKaHMs, CIIPaBOYHbIE MOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLIEHHBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIHUIO;

yMEHHE MPUMEHSTh Pa3InyHble METOABI U 3allPOChl MPH MOHCKE U 0TOOpe MHMOpPMALUU U
COOTBETCTBYIOIIMUX JAaHHBIX, HEOOXOJUMBIX ISl BBIIOJHEHUS Y4eOHBIX M MO3HABaTEJbHBIX 3adau
ONpeACIEHHOr0 THITA, MPHOOPETEHHWE OIbITa B O0JACTH HCIOJIB30BaHUS HH(DOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIAJIECHUE KYJIbTYpOH AKTUBHOI'O HCIIOJIb30BAHMS PA3TMYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTHUMANbHYIO (opMy mpencTaBIeHUs
uH(poOpMallMl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOKHBIMU CXEMaMH, JAHAarpaMMaMu,
npyrumMu popmamMu rpaduKe U 1X KOMOUHALIUSAMU;

YMEHHE HCIIONb30BaTh M aHAJIM3UPOBAaTh B Ipolecce Y4eOHOM M HCCIeI0BaTENbCKOM
JEeSATENIbHOCTH UH(POPMAIIUIO O BIUSHUHU MPOMBIIUIEHHOCTH, CEIbCKOTO XO35HCTBA M TPAHCIIOPTA Ha
COCTOSTHUE OKPY>Karolllel IPUPOIHOM cpebl.

KoMmyHukaTnBHbBIEe yHUBepcaibHble y4eOHbIe 1eiiCTBUSA:

YMEHUs 3aJ]aBaTh BONPOCHI (B XOJ€ [uaiora 1 (Win) AUCKYCCHHU) 1O CYLIECTBY 00CyXIaeMoil
TeMBI, (OPMYJIMPOBATH CBOM NMPEI0KEHNS OTHOCUTENILHO BBIMOJIHEHUS MPETI0KEHHON 3a/1auu;

YMEHHUS MIPEJICTABIATh MOJyUYEeHHbIE pe3yJIbTaThl I03HABATEIbHON I€ATEIbHOCTH B YCTHBIX U
NUCBbMEHHBIX TEKCTax; JeNaTh MPE3eHTAlHI0  PE3yJbTaTOB  BBIMNOJIHEHHUS XMUMHUYECKOIO
HKCIIEpUMEHTa (71a00opaTOpHOro OMbITa, JabOpaTOpHON paboOThl MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOI 0 MPOEKTa);

YMEHHSI y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHOW H
MCCJIEIOBATEIbCKOM AESITEIbHOCTH MPU PEIICHUH BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE yuéTa 00ImIMX
MHTEPECOB U COIJIaCOBaHUS MO3ULUM (00CyXIeHHs, OOMEH MHEHUSIMH, «MO3IOBBbIE ILITYPMBI,
KOOpJMHAIIMsI COBMECTHBIX JEMCTBHI, ONPEIEICHIE KPUTEPUEB IO OLIEHKE KaueCTBa BHINIOJIHEHHON
paboThl U IpyTHeE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIE 1eCTBUSA:

YMEHHME CaMOCTOSITEJIBHO OIPEAEIATh LENN AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBAThH CBOIO JIEATEIBbHOCTD, BRIOUPATh Hanbosee
s exTuBHBIE CITOCOOBI PEIICHHS YUeOHBIX U MMO3HABATEIBHBIX 33/1a4, CAMOCTOSITEIHHO COCTABIISATh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUM MPU BBHINOJHEHUU 3aJaHUN C YUETOM
MOJyYeHHUs HOBBIX 3HAaHMA 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIMAX, OLEHHUBATh
COOTBETCTBUE IIOJYYEHHOIO pe3yibTara 3asBJIECHHOM I€IM, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPeJIaraeéMble B YCIOBUU 3aJIaHUM.

NPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pe3yJbTATOB IO OCBOCHHUIO 00S3aTENBHOTO  COJICpKAHUS,
YCTAHOBJICHHOTO JaHHOW QeaepanbHOil  pabodeil MmporpaMMoi, BBIACISIIOT: OCBOEHHBIE
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00y4aromuMuUCs HayYyHbIe 3HAHUSI, yMEHHSI U CIIOCOOBI AeMCTBUIM, crierupuueckue st MpeaAMETHON
obsactu «XUMHUS», BHUIBI ACATEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpETalHH,
peoOpa3OBaHUIO0 U MPUMEHEHHUIO B PA3IUYHBIX YUCOHBIX H HOBBIX CHUTYAIUsX.

K kxoHmy oOyueHuss B 8 kiacce mpeIMeTHbIE pe3ylibTaThl Ha 0Aa30BOM YpPOBHE JIOJKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y 0OYHAIOIINXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHMX IIOHSATHI: aTOM, MOJEKYJa, XUMHYECKHUN
AJIEMEHT, IIPOCTOE BEILECTBO, CI0KHOE BELECTBO, CMECH (OAHOPOHAS U HEOJHOPOAHAS),
BaJICHTHOCTb, OTHOCUTENIbHASI aTOMHAasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsi Macca, MaccoBas JOJS XUMHUYECKOIO »3JEMEHTa B COEAUHEHUH,
MOJIIPHBIA 00BEM, OKCU, KUCIIOTa, OCHOBAHHE, COJIb, YJIEKTPOOTPULIATEIILHOCTD, CTEIIEHb
OKHCIICHHSI, XUMHUECKasi peakuus, KiIacCu(pUKalus peakiuii: peakuud COCIHMHEHUS,
peaKuyu pa3iokKeH!s], peaklluy 3aMEIIEeHUs, peakliui 00OMEeHa, 9K30- U 3HJ0TEPMHUUECKHE
peaKkuu, TeroBoi PPEKT peakuu, SApOo aToMa, HMEKTPOHHBIA CIIOW aTroMa, aTOMHas
opOuTanb, pajidyc aroMa, XMMHYECKas CBsI3b, IMOJIAPHAS U HEMOJspHas KOBAJICHTHAs
CBS3b, MOHHAs CBS3b, WOH, KaTHOH, AaHMOH, pacTBOp, MaccoBas J0Ji1 BELIECTBA
(mpolleHTHas: KOHLEHTpALUsi) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHMUYECKMX IOHATHUM W TPUMEHATH 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIOJIb30BaTh XMMHUECKYIO CUMBOJIHKY JIJIsl COCTaBIeHHS (hOPMYJI BEIIECTB U YpaBHEHUMN
XUMHYECKUX PEAKIUK;

OTpEeNATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, IPUHAIICKHOCTh BELIECTB K
ONpeNieIEHHOMY KJlacCy COEOUMHEHHH 1o ¢dopMmyiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIeHTHasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

packpeiBaTh cmbica llepmoamyeckoro 3akona [I. M. MenneneeBa: 1€MOHCTPUPOBATh
NOHMMAHHUE MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XMMMUYECKHX DJIEMEHTOB OT HX
nosoxkeHuss B Ileproauueckoil cuCTeMe, 3aKOHOB COXPaHEHMsS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaJipo;

ONMHUCBIBATh M  XapakTepuzoBaTh TabmuuHyio ¢opmy Ilepuonmueckoil cucremsl
XUMHYECKHX DJIIEMEHTOB: pa3NuyaTh MOHATHS «TiaBHas moArpynmna (A-rpynma)» u
«mobounass noarpynna (b-rpynma)», wmanele M OOJbIIME TEPUOABI, COOTHOCHUTH
o0o3Ha4yeHus1, KOTopble MMeroTcst B Tabmuie «llepuonuyeckas cucreMa XUMHUYECKHX
anemeHToB JI. M. MeHneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB
XUMHUYECKHX DHJIEMEHTOB (COCTaB MW 3apsy sapa, oOllee YHUCIO DJIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

KJIaCCU(UIIMPOBATh XWMHUYECKHE 3JIEMEHTHI, HEOpraHMYeCKHe BEIIeCTBa, XMMHUYECKHE
peakuuu (MO YHUCIYy M COCTaBy Y4YaCTBYIOIIMX B PEAKLUUHU BELIECTB, IO TEMJIOBOMY
shdexty);

XapakTepU30BaTh (OMHUCHIBATh) OOIHE XWMHUYECKHE CBOWCTBA BEIIECTB Pa3IMIHBIX
KJIacCOB,  MOATBEpXKAasi  OMHMCAHWE  TMPUMEPAMU  MOJEKYJSpPHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIH;

IIPOrHO3MPOBAaTh CBOWCTBA BELIECTB B 3aBUCHMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MO’KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSX;
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BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO W MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO
JOJII0 XMMHYECKOTo 3JieMeHTa 1o (GopMylie COeIMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHHUIO XUMUUYECKON PEAKLINK;

MPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON JEATEIBHOCTH — aHAJU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHe, CUCTEeMAaTH3aIHI0, KIacCU(UKAIUIO, BBIABICHHE MPUYUHHO-
CJIEACTBEHHBIX CBA3EH — I M3Y4YEHUs CBOMCTB BEIIECTB W XUMHUYECKUX PEaKIIH,
€CTeCTBEHHO-Hay4YHbIe METOJIbl [MO3HAHUSI — HAONIOICHHUEe, U3MEpPEHHEe, MOJICIHPOBAHUE,
SKCIIEPUMEHT (peabHbIi U MBICICHHBIN);

CIeIOBaTh MpaBWJIAM  TMOJIb30BAHUS XHMHYECKOW TMOCYJOM U  JTaOOpaTOpHBIM
o0opysoBaHHEM, a TaKKe IpaBuUiIaM OOpalleHHs C BEIIeCTBAMHU B COOTBETCTBUU C
WHCTPYKUHUSMHU TI0 BBITIOJTHEHHIO J1a00PaTOPHBIX XUMHUYECKHX OMBITOB IO TMOTYYEHUIO U
coOupaHuio Ta3000pa3HBIX BEMIECTB (BOMOpOAA U KHCIOPOJAa), MPUTOTOBICHUIO
pPacTBOPOB C OINpPEACIEHHON MAacCOBOW JI0JIEM pacTBOPEHHOTO BEILIECTBA, INIAHUPOBATh U
MPOBOJIUTh XMMHYECKHUE SKCIEPUMEHTHI [0 pACIO3HABAHUIO PACTBOPOB ILIEIOYEH U
KHCJIOT C TIOMOIIBIO HHIUKATOPOB (JIaKMYC, (PeHOIPTAICHH, METUIIOPAHXK U APYTHE).

K kxoHny oOyueHuss B 9 kJjacce IpeIMETHbIE pe3yJibTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYyHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX MOHSITHI: XMUMHYECKUN 3JIEMEHT, aToM,
MOJIEKyJia, MOH, KaTHOH, aHHOH, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb,
ANEKTPOOTPHUIIATEIILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKIIHsl, XUMUUECKasi CBA3b,
TEIUIOBOM 3(PQeKT peakmuu, MOJb, MOJSIPHBIA O00BEM, pPACTBOP, JJICKTPOJIHTHI,
HEDJICKTPOJIUTHI,  JJICKTPOIMTHYESCKAs JUCCOLMAINS, PEaKIUd HOHHOTO OOMEHa,
KaTajgu3aTop, XUMHYECKOE paBHOBeCHE, OOpaTUMble M HEOOpaTHUMbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCICHUE
U BOCCTAHOBJIEHHE, aJUIOTPOMHs, aM(OTEpHOCTh, XMMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAs, METAJUTMYECKasi), KpUCTAJUIMYECKash pemeéTka, KOPpO3us METAJUIOB, CIUIABHI,
CKOpPOCTh XUMHUYECKOW peaklnu, peAesbHo Jqonyctumas koHenTpauus [1IJIK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHATHUA W TPUMEHSATH 3TH
MOHSTHUS MTPU ONMCAHUM BEIIECTB M UX MPEBPAIICHUI;

MCIIOJIH30BaTh XUMUUYECKYIO CUMBOJIMKY JUIsI COCTaBJICHUs (hOPMYJT BEIIECTB M ypPaBHEHUI
XUMUYECKUX PEAKIUN;

OTPEIETIATh BaJICHTHOCTh M CTETIEHb OKUCIICHUS XMMUYECKUX DJIEMEHTOB B COCTMHEHUSIX
pPa3IMYHOr0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEIMHEHUI
no ¢opMmynaMm, BHJ XUMHYECKOW CBs3M (KOBAJIEHTHAs, WOHHAsA, METaJUIMYecKas) B
HEOPTaHWYECKUX COSAMHEHUSX, 3aps]l MOHA 110 XUMUYECKON (popMyIie, XapakTep cpeabl B
BOJHBIX pAcTBOpaxX HEOPraHUYECKUX COCAMHEHUH, TUIN KPUCTAIUIMYECKON pPEmETKN
KOHKPETHOT'O BEIIECTBA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona /. 1. MeHnneneeBa u JEMOHCTPUPOBATH €0
MOHWMAaHWE: ONHUCHIBATH M XapakTepu3oBaTh TabnumuHyro (opmy Ilepuogmdeckoit
CHUCTEMbI XUMHYECKUX DJIEMEHTOB: Pa3InyaTh MOHATHS «TJIaBHAs MOATpyMma (A-Tpyrima)»
u «mobounas moarpynmna (b-rpymnma)», Mameie w OonbIIMe€ TEPHUOIBI, COOTHOCHTH
0003Ha4YeHHs, KOTOpbIE MMEIOTCS B MEPHUOJUYECKONW Tabiuile, C YHCIOBBIMHU
XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB XMMHUYECKHMX AJIEMEHTOB (COCTaB W 3apsl sapa,
oOmiee 4MCI0 3JIEKTPOHOB M pACIpenesieHue UX MO DJIEKTPOHHBIM CJI0SIM), OOBSCHATH

16



o011re 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX COSAMHEHUN B Mpeenax
MaJIbIX IEPUOJIOB U TJIABHBIX MOJTPYIII C YYETOM CTPOCHHUS UX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIICCTBA, XMUMHUYCCKUE
peakuuu (IO YHUCIY U COCTaBY YYacTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIIOBOMY
3¢ (dexTy, 10 U3BMEHEHUIO CTENEeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATH) 00IIME U CIEUPUUIECKIEe XUMUUYECKIE CBOMCTBA MPOCTHIX
U CJIOKHBIX BEILECTB, MOATBEPXkAas OMHUCAHUE MPUMEPAMU MOJEKYJSAPHBIX U MOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHHUS SJIEKTPOJUTUUECKON JUCCOLMAIMKM KHUCIOT, MIEJoueld U CoJjel,
MOJIHBIE U COKpAIllEHHBIE YpPaBHEHHUS peakiuil MOHHOrO OOMEHa, YpaBHEHHUS pPEaKIIMid,
MOATBEPKAOIINUX CYIIECTBOBAHNUE T'€HETUUYECKON CBSI3M MEXY BELIECTBAMU PA3ITMUHBIX
KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBHUTENBHBIX pEAKIHMH IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSX;

BBIUHCIISATH OTHOCUTENBHYIO MOJEKYJISIPHYIO U MOJSIPHYIO MacChl BEIECTB, MAaCCOBYIO
JONIF0 XMMHYECKOTo 3JIeMeHTa 1o (GopMylie COeIMHEHUS, MAaCCOBYIO JIOJNIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMHUUYECKOM peakiuu;

coOmoaTh TpaBWia  TOJIB30BaHUS ~ XUMHYECKOM TOCynod u  j1abopaTopHBIM
o0opyZ0OBaHHMEM, a TaKKe IpaBWja OOpALEHUS C BELIECTBAMU B COOTBETCTBUHM C
WHCTPYKIHUSMH T10 BBITIOJTHCHHIO J1a00PaTOPHBIX XUMHUYECKHX OMBITOB IO TIOTYYEHUIO U
coOupaHHIo Ta3000pa3HBIX BEMIECTB (AaMMHUAKa U YTJIEKHCIIOTO rasa);

MPOBOJIUTh PEAKLHUM, MOATBEPKIAIONINE KAYECTBEHHBIM COCTAB PAa3JIMUHBIX BEIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XIJIOpUI-, OpoMuA-, HOAUA-, KapOoHart-, Qocdart-,
CUJIMKAT-, CyNb(]at-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAIJIOB,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIE OIEpaIlU MBICIUTEIBFHON NESITeIbHOCTH — aHaJIU3 W CHHTE3,
cpaBHeHHUE, 0000IIeHNE, CUCTEeMATU3aIMIO, BBISBICHHE MPUYUHHO-CJICICTBEHHBIX CBS3EH
— Il WU3YYEHUs] CBOMCTB BEIIECTB U XHUMHUYECKUX PEAKIUU, €CTeCTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — HAOJI0IeHHEe, U3MEePEHUE, MOACTMPOBAHNE, IKCIIEPUMEHT (peatbHbIN
Y MBICJICHHBIN).
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TEMATHYECKOE INTAHUPOBAHUE

8 KVIACC

KoaudecTBo 4acoB

Ne HaumenoBaHue pa3jiesioB U KoHTposbHbie IpakTHueckie JaekTpoHHbIe (HU(POBHIE)
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Paznen 1.IlepBoHayanbHble XUMHYECKHE IOHATHS
Xumusi — BaxkHast 00J1aCTh
1.1 €CTECTBO3HAHUS U 5 1 bubnuorexa [JOK
' MPAKTUYECKOU NeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
1.2 BemecrBa n xumMudeckue 15 1 bu6mmoreka [IOK
' peaKIuu https://m.edsoo.ru/7f41837¢c
HWroro no paszaeny 20
Pasnen 2.BakHeiiue npeacTaBuTe 1 HEOPraHMYECKHUX BelIeCTB
21 Boszayx. Kucnopoa. [Toustie 06 6 1 bu6mmoreka [IOK
' OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax u 8 bu6mmoreka [JOK
' COJISAX https://m.edsoo.ru/7f41837c
Bopna. PactBopsl. [Tonsitie 06 bubnuoreka [IOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo0.ru/7f41837c
24 OcCHOBHBIE KJacChl 11 1 1 bubnmoreka [JOK
' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c
2.5 0
Uroro no pazneny 30

Pazpnen 3.Ilepuonnyeckuii 3akon u [lepuoguveckasi cucreMa xumuueckux 3jaemMeHToB /. . MenneseeBa. CTpoeHne aToMoB.
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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

Xumuuyeckasi cBi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE Pe€akKnuu

[Tepuoanueckuii 3aKOH U

31 [Tepuonuueckas cucrema 7 bubnnoreka [HOK
' XUMHUYECKHUX 31eMeHTOB 1. U. https://m.edsoo.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
X .
32 Owicmemsior g ) BuGmiorexa LIOK
' https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIBHBIE PEAKIIUU
bu6mmoreka [IOK
Hroro no pasneiy 15 https://m.edso00.ru/7f41837c
Pe3epBHOE Bpemst 3 Eubmorexa ITOK
p p https://m.eds00.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KVIACC

KosnvecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHMe pa3je/ioB U TeM (uudgpossbie)
Ne n/m p
NMPOrpaMmbl Bcero KOHTpﬁom’m’le HpaKTﬁI/I‘lGCKI/Ie o0pa3oBaTe/bHbIE
padoThI padoThI pecype
Pa3nea 1.BemecTBo U XUuMH4YeCKHe PeaKIMH
11 [ToBTOpenue u yriryOiaeHue 3HaHUH 5 1 Bbu6moreka [JOK
' OCHOBHBIX pa3JIelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [JOK
' peaxuui https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOLIMALIMSL. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2.HemeTanibl M UX COeIMHEHUSI
21 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 bubnnoreka [JOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2z | oo ; Busmorea 101
' PYHIBEL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUs
OO01mmast XxapaKTepPUCTHKA XUMHYECKIX
bu6nunorexa LIOK
2.3 -
aneMeHToB VA-Tpymisl. A30T, pochop 1 ux 7 1 https://m.eds00.ru/7f41a636
COCIIMHEHUS
20| o : : . mowoa ok
' . PYIIEL. pos https://m.edsoo.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Hroro o pazneny 25

Pa3zgen 3.MeTaJsIbI M X COeTUHEHUS
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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

3.1 OO01me CBOMCTBA METAJLIOB 4 ﬁﬁ%ﬁ:&igﬁ% £412636
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 ﬁg&?ﬁ%fg;ggﬁf 112636
Hroro no pazneny 20
Paznen 4. Xumus u oKpy:kamomas cpeaa
4.1 BemiectBa 1 MmaTepuanbl B )KM3HU YEJIOBEKA 3 ﬁg[?sj?ll//ﬁT:cli?ogrOu% £412636
Hroro mo paszneny 3
PesepBHoe BpeMs 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

INIOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KoauuecTBo yacoB Aara JJeKTpOHHbIE
° Tema ypoxa HU3YyYeHUS uudposbie
n/n y Bcero | Konrpoabneie | IIpakrudyeckue | Ilnan | dakr o0pa3oBaTtejibHbIE
padoTsI padoTbI pecypcenl
1 BBoaublii uncrpykrak. UBXK/{ 1 01.09. bubmumoreka [JOK
Ipeamer xuMuu. Poiib XMMUU B KH3HA https://m.edso0.ru/ff0d210c
yenoBeka. Tena u BelecTna
2 [ToHsATHE O METO/IaX TIO3HAHUS B XUMHUHU 1 06.09. bubnuoreka [JOK
https://m.edsoo.ru/ff0d227e
3 [IpaBuna paGoThl B 1a00paTOPUH U MTPUEMBI 1 08.09. bubmuoreka [JOK
06pameHH;[ c Ha60paTOpHI)IM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 Yucrele BemecTsa U cmecu. Crioco0bl 1 13.09. Bubaunoreka [IOK
pas3zencHus cMecei https://m.edsoo.ru/ff0d26ca
5 IIpakTuyeckas padora Ne 1 «Pa3znenenue 1 1 15.00. bubmmoreka [JOK
cMeceii (Ha mprUMepe OYUCTKHU MOBAPEHHON https://m.edso0.ru/ff0d28c8
cosn)» MBI Ne
6 ATOMBI U MOJIEKYJIBI. 1 20.09. bubnmmorexa [JOK
https://m.edsoo.ru/ff0d2a6c
7 Xumuueckue dneMeHTsl. CHMBOJIBI 1 22.09. bub6nuoreka IIOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 27.09. bubmuoteka ITOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUEHUE 1 29.09. bubnmorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aKO0H MOCTOSHCTBA COCTaBa BEIIECTB. 1 04.10. bubmuorexa [JOK
Xumuueckas popmysia. BaieHTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JICMCHTOB
11 OTtHOCHUTENIbHAs aTOMHAs Macca. 1 06.10. bubmoreka ITOK
OTHOCHUTENbHAS MOJICKYIISIPHASL Macca https://m.edsoo.ru/ff0d323c
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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

12 MaccoBas 10151 XUMHAYECKOT'0 3JICMEHTA B 11.10. bubnunoreka LJOK
COCIMHEHU U https://m.edsoo.ru/ff0d350c
13 KomuuectBo Beniectsa. Mosb. MonspHast 13.10. bub6nnorexa IIOK
Macca https://m.edsoo.ru/ff0d5230
14 DOu3HYeCKUe U XUMUUCCKHC SIBJIICHHS. 18.10. bubnunoreka LJOK
https://m.edsoo.ru/ff0d37fa
15 Xumuueckasi peakius U €€ Mpu3HaKHu. 20.10. bubmmorexa [JOK
https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHCHHS MACChI BEIIECTB. 25.10. bubmorexa [JOK
XHUMHUYCCKUE YPABHCHHS https://m.edsoo.ru/ff0d3b88
17 BsauMocBs3b KoaMdecTBa, MacChl M YACIA 27.10. Bbubanoreka [JOK
CTPYKTYPHBIX €MHHUII BemiecTBa. Pacuérsl https://m.edsoo.ru/ff0d5708
10 popMyJiaM XMMHUYECKUX COCITMHCHUI
18 Knaccudukanuss XaMUYECKHX peakiiui 08.11. bubmuoreka [JOK
(coeMHEn s, pa3IOKEHHs, 3AMELEHUS, https://m.edsoo.ru/ff0d3f34
o0OMeHa)
19 O0o001IeHNEe U CHCTEMAaTH3alKs 3HAHUH 10.11. bubnuorexa [JOK
https://m.edsoo.ru/ff0d40c4
20 Kontpoasnasi padora Nel no Teme 1 15.11. bub6nunorexa IJOK
«IlepBoHAYANbHBIE XHMHUUYECKHE MTOHSITHS https://m.edso0.ru/ff0d4290
21 Bo3nyx — cMmecs razos. CocTaB Bo3ayxa. 17.11. bubmorexa [JOK
KHcnopoi — 9JIeMeHT | MPOCTOE BELIECTRO. https://m.edsoo.ru/ff0d448e
22 du3nyeckrue U XUMAYECKHIE CBOMCTBA 22.11. bub6nuoreka IIOK
KUCITOpO/a (pPeakIuu OKUCICHHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
ITousaTie 00 OKCcHIax
23 Crioco6bI mosTydeHus KUCIopoa B 24.11. bubnmorexa [JOK
7a60pPaTOPHH ¥ IPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa. O30H -
QIOTPOIHAsE MO (MUKAIIHS KHCIOPOIa
24 TennoBoii 3¢ ekt XuMUIecKoil peakiuu, 29.11. bubmmorexa [JOK

TEPMOXUMHNYCCKUEC YPAaBHCHH, OK30 - U
SHAOTCPMHUYCCKUC PCAKIUN

https://m.edsoo.ru/ff0d4790
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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

25 TormnmmBo (yross 1 MeTaH). 3arpsisHEHHE 01.12. bub6nnorexa IIOK
BO3/yXa, yCUIIEHUE MAPHUKOBOTO 3 deKTa, https://m.edsoo.ru/ff0d4c4a
pa3pyueHre 030HOBOTO CIIOS

26 IIpakTuyeckasi pa6ora Ne 2 1o Teme 06.12. bubmumoreka [JOK
«ITonmy4enue u cobupaHue KUCIOPO/Ia, https://m.edsoo.ru/ff0d4ae2
n3yudenue ero cBoucT»y. MBI Ne

27 Bomopox — anemMeHT U mpocToe BEMIECTRBO. 08.12. bub6nunorexa IIOK
HaxoxieHre Bo1opojia B IPUPOJIE. https://m.edsoo.ru/ff0d4dd0

28 du3nyeckue U XUMUYECKHEC CBOMCTBA 13.12. bubnuoreka I[JOK
Bojiopoja. [IpumeHenue. https://m.edsoo.ru/ff0d4ddo

29 KucnoTs! u conu 15.12. bubmunorexa [JOK

https://m.edsoo.ru/ff0d50d2

30 Crioco0bl nostyueHust BOA0poaa 20.12. bubmmorexa [JOK

https://m.edsoo.ru/ff0d4dd0

31 Boruncnenust MoneKyIsipHO Macchl 22.12. bubnunorexa [JOK
KHCIIOPO/Ia U 030HA Ha OCHOBAHUU aTOMHOMU https://m.edsoo.ru/ff0d4f42
Macchl XUMHUYECKOTO DIIEMEHTA;

KOJIMYECTBA, MAaCChI BEIIECTBA MO
YpaBHEHHSIM XUMHUYECKHUX PEaKITHi

32 Momnsipabiii 00bEM Tra3oB. 27.12. bubmmoreka [JOK

https://m.edsoo.ru/ff0d542e

33 Brrunciienus 00bEMa, KOJIUYECTBa 29.12. Bubmmoreka ITOK
BEIIIECTBA ra3a 1o ero H3BECTHOMY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MK 00BEMY

34 Brruncnenus 00bEMOB ra3oB 110 ypaBHEHUIO 10.01. bubnmoreka [IOK
peaKIuy Ha OCHOBE 3aKOHA 0OBEMHBIX https://m.edso0.ru/ff0d5708
OTHOUIIEHUI Tra30B

35 Broaubiii nacrpykraxk, MBK/] 12.01. bubnmorexa [JOK
dusnuecKkue ¥ XMMUYECKHE CBOMCTBA BOBI. https://m.edsoo.ru/ff0d587a
OcHoBaHust

36 PactBopsl. Postb pacTBOpoB B ipupoe u 17.01. bubnmorexa [IOK

JKHM3HHM 4CJIOBCKA .prTOBOpOT BOJbI B

https://m.edsoo.ru/ff0d59e2
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npupojie .3arpsa3HEHHUE PUPOJHBIX BOJ.
OxpaHa ¥ 04MCTKa NPUPOAHBIX BOJ

37 Bona kak pactBopurens. HacklmeHnHbie 1 19.01. bubmorexa [JOK
HEHACHIIEHHbIE PACTBOPHI. MaccoBas 101 https://m.edso0.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE

38 IIpakTuyeckasi padora Ne 3 o reme 24.01. bubmumoreka [JOK
«IIpurorosnenue pacTBOPOB C https://m.edsoo.ru/ff0d5eba
onpeaceHHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEWIECTBAY.

HUBKI Ne

39 KonTposbHas pa6ora Ne2 o reme 1 26.01. bu6morexa [JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342

40 Knaccudukanus HeopraHmgecKux 31.01. bub6mmoreka [JOK
coeaunenuii. Oxcuapl. Knaccudukanms https://m.edsoo.ru/ff0d664e
okcuoB. HoMeHkIaTypa OKCHIOB.
®dusnyeckue ceorcTBa OKkcuaoB. [lomyuenue
OKCHJIOB.

41 Kucnornsle, ocHOBHBIE 1 aM(OTEpHbBIE 02.02. bubmorexa [JOK
OKCHUJIbI. XUMHUYECKUE CBOICTBA https://m.edsoo.ru/ff0d664e

42 OcHoBanus. Kimaccudukaiusi OCHOBaHHIA: 07.02. bubmmoreka [JOK
ENOYH U HEPACTBOPUMbIE OCHOBAHHUSL. https://m.edsoo.ru/ff0d67ca
HomeHnxumarypa ocHoBannil. Puznueckue
CBOVCTBAa OCHOBAHUH

43 XuMHUUYECKHe CBOMCTBA OCHOBAHHIA. 09.02. butmmorexa [JOK
[TonyueHne ocHOBaHUM https://m.edsoo.ru/ff0d67ca

44 Kucnotsl. Kiaccudukanus Kucnor. 14.02. bubnmoreka [IOK
Howmenknatypa kucinor. dusndeckue https://m.edsoo.ru/ffOdfee2
CBOMCTBA.

45 XHUMHYECKHE CBOUCTBA KUCIOT. Psin 16.02. bubmmoreka ITOK

axtuBHoctu MetasuioB H.H.beketosa.
[TonyueHue KUCIoT.

https://m.edsoo.ru/ffOdfee2
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46 Conu. Homenkiatypa coneil. @u3ndeckue u 21.02. bub6nnorexa IIOK
XUMHUYECKHE CBOHCTBa codieil. [Toyuenue https://m.edsoo.ru/00ad9474
COJICH.

47 IIpakTuyeckasi pa6ora Ne 4. Pemenue 28.02. bubmumoreka [JOK
SKCIIEPUMEHTAIBHBIX 33/1a4 10 TEME https://m.edsoo.ru/00ad9b7c
«Baxneiime K1acchl HEOPraHMYECKIX
coequnenniny. MBI Ne

48 ['eneTnueckas CBA3b MEXIY KJIACCAMU 01.03. bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50

49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN 06.03. Bubanoreka ITOK

https://m.edsoo.ru/00ad9ch2

50 KontpoabsHnasi padora Ne3 no Teme 1 13.03. bub6nunorexa IIOK
"OCHOBHBIE KJIACCHl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9ela
coeuHeHu"

51 [TepBbie MOMBITKH KJIAaCCU(PUKALIUU 15.03. bubmmorexa [JOK
XHMHYECKUX 2J1eMEHTOB. [ToHsTHE 0 https://m.edsoo.ru/00ad9ffa
IpyNIax CXOAHbBIX JIEMEHTOB

52 DJeMeHTBhI, KOTOpble 00pa3yIoT 20.03. bubnmmorexa [JOK
am(OTepHbIE OKCUJIBI U THAPOKCHUIBL. https://m.edso00.ru/00ada52c
Ilepnoanueckuii 3akoH. Ilepuoauueckas
crcTeMa XUMHUYECKUX dremMenToB []. U.

MeHeneesa.

53 [lepuoas! u rpynnsl. u3nyueckuil CMbICIT 22.03. bubmorexa [JOK
HOPSIKOBOTO HOMEpa, HOMEPOB TePUo/Ia 1 https://m.edsoo.ru/00adas2c
TPYIIIBI 3JIEMEHTA.

54 Crpoenue atomoB. COCTaB aTOMHBIX SIJIEP. 03.04. bubimmoreka ITOK
N3o0Ttonbl https://m.edsoo.ru/00ada342

55 OnexTpoHbl. CTPOEHHE IEKTPOHHBIX 05.04. bubnmorexa [JOK
000109eK aTOMOB TIEPBBIX 20 XUMUIECKHX https://m.edsoo.ru/00ada6bc
anemMeHToB llepuoanueckoii cucremsr 1. U.

MeHnieneena
56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10.04. bubmorexa [JOK
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110 €T0 N0JI0KeHUIO0 B [Iepnoanueckoit
cucteme /1. 1. Menpaeneena.
3aKOHOMEPHOCTH U3MEHEHUS pajinyca
aTOMOB XMMHMYECKHUX 3JIEMEHTOB,
METANIMYCCKUX U HEMCTAINIMYCCKUX
CBOMCTB I10 TpynnaM ¥ NepHOIaM.

https://m.edsoo.ru/00ada824

S7 3nauenue [lepuoanyeckoro 3akoHa u 12.04. bu6morexa [JOK
[TeproaMUIECKON CHCTEMBI XMMUUYECKUX https://m.edsoo.ru/00ada96e
9JIEMEHTOB JIJISl Pa3BUTHSI HAYKU U
npaktuku. J{. 1. MenaeneeB — y4éHslii u
TPaXKIAHHH.

58 DIIEKTPOOTPULIATELHOCTh XUMUYECKUX 17.04. bubmmoreka [JOK
2JIEMEHTOB. XUMHUYECKas CBS3b. https://m.edsoo.ru/00adaab8

59 Hounnag cBI3b 19.04. Bubmmoreka ITOK

https://m.edsoo.ru/00adac34

60 KoBanenTtHast nossipHas CBsI3b 24.04. bubmmoreka 11OK

https://m.edsoo.ru/00adaab8

61 KoBasneHTHas HenossipHast CBsI3b 26.04. bubnmorexa [JOK

https://m.edsoo.ru/00adaab9

62 CreneHb OKUCICHUS 03.05. bubauoreka [JOK

https://m.edso0.ru/00adae28

63 OKHCIUTEIBFHO-BOCCTAaHOBUTEILHBIC 08.05. Bubmmoreka ITOK
peakiuu https://m.edso00.ru/00adb076

64 [Iporeccrl OKUCIEHUS U BOCCTAHOBJIECHUSI. 10.05. bubmmoreka ITOK
OKHCIUTENN U BOCCTAHOBUTEIIN https://m.eds00.ru/00adb076

65 KonTtpoabHas padora Nedrno remam 1 15.05. Bu6orexa [IOK
«Ilepnoamueckuii 3axoH u [leproanyeckas https://m.edsoo.ru/00adb486
CHCTEMa XUMMHUYECKUX IJIEMECHTOB
H.N.MenneneeBa. CTpoeHue aToma.

Xumuueckas cBsi3b. OKMCIUTEIBLHO-
BOCCTAHOBUTEIIbHBIC PEAKIIHN.
66 AHaJn3 KOHTPOJILHON paboTHI. 17.05. bubnmoreka [IOK
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PesepBHeiit ypok. O600mIeHNE U
CHCTeMaTH3allUsl 3HAHUM

https://m.edsoo.ru/00adb33c

67 PesepBublit ypok. O6001eHue u 1 22.05. bub6nnorexa IIOK
CUCTEMATHU3AIIUS 3HAHUMN https://m.edsoo.ru/00ad9ch2
68 PesepBublit ypok. O6o0meHue u 1 24.05. bub6nnorexa IIOK
CUCTEMATH3allMs 3HAHUT https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME
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9 KJIACC

Ne Tema ypoka KounyecTBO 4acoB Hara DJIeKTPOHHbIE
n/n H3y4eHust uudpoBbIie
Bceero | Konrpoabubie | Ilpaktnueckue | [lnan | Dakr oOpa3oBaTejibHbIE
paﬁoTbl paﬁoTbI pecypchl

1 BBoanslii uncTpykTa:k. MUBXK/{ 1 05.09. bubmmorexa 1IOK
[Mepuoanueckuii 3akoH. [lepronuueckas https://m.edsoo.ru/00adb59
crcTeMa XMMHYECKUX dieMeHToB /. 1.
MenneneeBa. CTpoeHUE aTOMOB

2 3aKOHOMEPHOCTH B I3MEHEHHUH CBOHCTB 1 06.09. bu6morexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
TIEPUOJIOB

3 Knaccudukanus u HoMeHKIaTypa 1 12.09. Bubanoreka ITOK
HEOPraHWYECKUX BEMIECTB XUMHUYECKHE https://m.edsoo.ru/00adb7e2
CBOMCTBA BELIECTB, OTHOCAIIMXCS K
Pa3IMYHBIM KJIACCaM HEOPTaHUYECKUX
COEIMHEHU, TeHETUYECKas CBA3b
HEOPTraHMYECKUX BEIICCTB.

4 CrpoeHnue BeniecTBa: BUIbl XUMHUYECKOU 1 13.09. bubmmnorexa [JOK
cBsi3u. THIBI KPUCTATUTMIECKHUX PELIETOK, https://m.edsoo.ru/00adbac6
3aBHCHMOCTH CBOMCTB BEII[ECTBA OT THIIA
KPUCTAJUTMIECKOHN PEIIETKN 1 BUIA
XUMUYECKOH CBA3U.

5 CamocrosiTenpHas paboTa 1o Teme 1 19.09.
«IToBTOpEHUE U yriTyONeHNE 3HAHUMA
OCHOBHBIX Pa3JeJoB Kypca 8 Kiiaccay

6 Knaccuukanus XuMU4eCKUX peakiuii mo 1 20.009. bub6nnorexa 1ITOK
pa3IUYHBIM MpU3HAKAM. DK30 - U https://m.edsoo.ru/00adbcb0
SHAOTEPMHUUYECKUE PEAKIIHH,
TEPMOXUMHUYCCKHE YPABHCHHUS.

7 [ToHsITHE O CKOPOCTU XMMHYECKOU 1 26.09. bubmorexa [JOK
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peakmuu. [TousiTre 00 06paTUMBIX U
HeoOpaTtumbIx peakiusx. [lonstue o
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUsIX.
[TonsiTue 0 KaTam3e.

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

8 [ToHsITHE O XUMHUYECKOM PaBHOBECHH. 27.009. bub6nnorexa IIOK
®dakTophI, BIUSIIONINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON PEeaKINU U TIOJIOKEHUE
XMMHUYECKOTO paBHOBECHSI

9 OKHCIIMTEIIbHO-BOCCTAHOBUTCIILHBIC 03.10. bubmnuoreka [JOK
peakinu, 3JeKTPOHHBIN OaaHc https://m.edsoo.ru/00adcade
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIIBHON
peakuuu. CocTaBieHUE YPaBHEHUM C
MCIOJIb30BaHUEM JIEKTPOHHOTO OajaHca.

10 Teopus 2IEKTPOIUTHYECKON 04.10. bubmumoreka [JOK
JMCCOIUAIINH. DIEKTPOIIUTHI 1 https://m.edsoo.ru/00adcd68
HEDJIEKTPOJIUTHL. KaTHOHBI 1 aHUOHBI.

CuiibHBIE U CJTa0bIe DJIEKTPOJIUTHI.
Crenens aucconuanmu. MexaHu3mbl
JIMCCOITUAITIH BEIIECTB.

11 Peakiinu nonnoro ooMena. MoHaslie 10.10. Bubanoreka IIOK
ypaBHEHHUS pEaKIMii. Y CIIOBUS POTEKAHUS https://m.edsoo.ru/00add448
peaxiuii HFOHHOTO OOMeHa, MOJIHbIE U
COKpaIIEHHbIC HOHHBIC YPABHCHHUS
peaKUui.

12 CaolicTBa KUCIIOT U OCHOBAaHHI B CBETE 11.10. bubauroreka [JOK
Hpe/CTaBIeHUT 00 AEKTPOIUTHYECKOM https://m.edsoo.ru/00add5d8
JTUCCOITHAITTHT

13 CoiicTBa coJjeil B cBeTe MpeiCcTaBIeHHH 17.10. bubnmoreka [IOK
00 DJIEKTPOIUTHYECKOM TUCCOITHAIITH https://m.edsoo.ru/00add8b2

14 [TonsiTre o ruaponu3e conei. 18.10. bubnmorexa [IOK

https://m.edsoo.ru/00add9d4

15 O060011IeHNEe U CUCTEMATH3aIMs 3HAHUH. 24.10. bubmumoreka [JTOK
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16 IIpakTuyeckasi padora Ne 1. «Pemenue 25.10. bubmumoreka [JOK
SKCIIEPUMEHTANIBHBIX 33124 [10 TEME». https://m.edsoo.ru/00addbfa
HNBX Ne

17 KoutpoabsHas padora Nel o remam 1 07.11. bubmumoreka [JOK
"OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX https://m.edsoo.ru/00addecO
peakuuil”, « NEKTPOIUTUYECKAS
aucconuanus. XuMHISCKHUE PEaKIUH B
pacTBopaxy.

18 OOm1ast XxapaKTepUCTHKA TaJIOTEHOB. 08.11. bub6nunorexa IIOK
OCc0OEHHOCTH CTPOCHHS aTOMOB, https://m.edsoo.ru/00addfe2
XapaKTepHbIE CTENICHH OKUCIICHHS.

CtpoeHnue u ¢pu3nyecKue cBOKNCTBA
MIPOCTHIX BEIIECTB-TAIIOTEHOB.
XUMHUYEeCKHE CBOKMCTBA Ha MPUMEPE XJIOpa

19 XnopoBogopoa. CoJisiHast KHCIIOTA, 14.11. bubnuoreka IIOK
XHUMHYECKUE CBOMCTBA, MOJyYEHHE, https://m.edso0.ru/00ade104
MIPUMCHCHHE.

20 JleficTBHE XJIOpa U XJIOPOBOAOPOIA Ha 15.11. bubmotreka [JOK
OpraHm3M 4YejioBeka. Baxueiinme https://m.edsoo.ru/00ade348
XJIOPUJIBI U UX HAXOXKACHHUE B IPUPOJIE.

21 Boruncnenus no ypaBHEHUSIM XUMHYECKUX 21.11. bubmorexa [JOK
peaKIuii, €CIIM OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE

22 OOm1as xapakTepucTrka 31eMeHToB VIA- 22.11. bubnmorexa [JOK
rpymsl. OCOOEHHOCTH CTPOEHHSI ATOMOB, https://m.edsoo.ru/00ade64a
XapaKkTepHbIC CTETICHU OKUCIICHHUS.

Crtpoenne u Gpu3nUECKUE CBOICTBA
MPOCTHIX BEIIECTB - KUCIOPOIA U CEPBHI.
23 AJTOTpOTTHBIE MOIU(DUKAIIMHA KHCIIOPO1a 28.11. bubnuoreka ITOK

U cepbl. XUMHUUYECKHE CBOICTBA CEPBI.
Haxoxnenue cepbl 1 €€ COeTMHEHUH B

https://m.edsoo.ru/00ade64a
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MIPUPOJIE.

24 CepoBoaopoj, cTpoeHue, hu3ndecKue u 29.11. bubmumoreka [JOK
XAMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
25 Oxkcupl cepbl KaK MPEICTaBUTENH 05.12. bubnuoreka
KHUCJIOTHBIX OKCHI0B. CepHas KUCIIOTa, HOKhttps://m.edsoo.ru/00ad
¢bu3nuecKkre U XUMHUYECKHE CBONCTBA, ea28
MIPUMCHCHUE
26 XUMUYECKUE PEaKIINH, JIeKaIIe B OCHOBE 06.12. bubmmorexa [JOK
IPOMBILIJIEHHOTO CII0C00a IOy YeHUSI https://m.edsoo.ru/00adec8a
cepHoid kucnotel. [Ipumenenne. Conun
CEPHOI KUCIIOTBI, KAYECTBCHHAS PEAKITUS
Ha cyab(aT-uoH. XUMHYECKOE
3arpsI3HEHUE OKPYKAIOIIEH CpeJibl
COEIMHEHUSIMH CEPBI, CIOCOOBI €To
MIPEIOTBPALICHUS
27 BrruucneHue MaccoBOM JOIU BBIXOJA 1 12.12. bubmmoreka [IOK
npoaykra peakuuu. KonrposabHas https://m.edsoo.ru/00adec8a
padora Ne 2 o remam "T"astorensl. Cepa"
28 OOm1ast xapakTepucTka 31eMeHToB VA- 13.12. bubnmmorexa [JOK
rpyrsl. OCOOEHHOCTH CTPOEHHSI AaTOMOB, https://m.edsoo.ru/00adeea6
XapaKkTepHbIE CTETIEHU OKUCICHUS. A3OT,
pacrpocTpaHeHHe B IpUpo/ie, PU3NIecKue
U XUMHUYECKHUe cBoiicTBa. Kpyrosopot
a30Ta B PUPOJIC
29 AmMMuak, ero (pu3nUecKue U XUMUYECKUE 19.12. bubmuoreka LJOK
CBOICTBA, MMOJyUEHHE U TIPHMEHEHHE. https://m.eds00.ru/00adf004
Conu aMMOHMS, UX PUINIECKUE U
XUMHUYECKHE CBOMCTBA, MTOJTyICHUE U
npuMeHeHue . KauecTBeHHas peakius Ha
COJIM AMMOHHUS
30 IIpakTnueckas padora Ne2 o teme 20.12. bub6anorexa IIOK

«IlonyyeHne aMMuaKka, H3y4eHHE ero

https://m.edsoo.ru/00adf180
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ceorictBy. MBI Ne

31 A3OTHas KUCJI0Ta, €€ MOJIyYeHHE, 26.12. Bbubmmoreka ITOK
(bu3HYECKHE M XMMHUYECKHE CBOMCTBA. https://m.eds00.ru/00adf306

32 Hcnonbs30BaHre HUTPATOB U COJICH 27.12. bubmumoreka [JOK
AMMOHHSI B KA4€CTBE MHHEPAIBHBIX https://m.edsoo.ru/00adf518
ynoOpeHuid. XuMHUUYECKOe 3arpsi3sHCHUE
OKpYKaroIleu Cpebl COETUHEHUSIMHU
a3ora.

33 Beoaubiii unctpykraxk, UBK/[ Ne 09.01. bubnunorexa [JOK
dochop, ammoTponHbie MOAUBUKALNN https://m.edsoo.ru/00adf68a
docdopa, pusnveckre U XUMHIECKUC
cBoiictBa. Okcup docdopa (V) u
dbocdopHas kucnora, pusuveckue u
XMMUYECKHE CBOWCTBA, MOJYYCHHE

34 Hcnons3oBanue ¢pocdaTtoB B KauecTBe 10.01. bubnnorexa [JOK
MUHEPATBHBIX YI00PEHHIA. https://m.edsoo.ru/00adfc20

35 VYraepon, amuIoTpOINHbIE MOJU(PHUKALNH, 16.01. bu6mrorexa [JOK
pacmpoCTpaHeHue B PUPOJIE, HU3HUCCKUE https://m.edsoo.ru/00adfd9c
U XuMHu4eckue cpoictsa. Kpyrosopor
yIJepoJia B MPHPOJIE.

36 Oxcupl yraeposia, ux pusnueckue u 17.01. bu6mrorexa [JOK
XMMHYECKHE CBOMCTBA, JeHCTBUE Ha https://m.edsoo.ru/00adfebe
KHUBBIC OPTaHU3MBI, ITOJTy4YECHHE U
MpUMEHEHHEe. JKOJIOTHYEeCKHe TPOOIeMBbl,

CBSI3aHHBIE C OKCHJIOM yTJIepoJa
(IV),rumotesa riro0aIbHOTO MOTEIICHHUS,
MAPHUKOBBIN YPPEKT.

37 VYronbHas KUCIOTA U €€ COJIH, UX 23.01. Bubmoreka [IOK
(bu3HUECKe U XMMHUYECKHE CBONCTBA, https://m.eds00.ru/00ae006¢c
MOJTyYeHHE, IPUMEHEHHE.

38 KavecTBeHHast peakiyst Ha KapOOHAT-HOH. 24.01. bubnmorexa [JOK

Hcnonws3oBanne kapOOHATOB B OBITY,

https://m.edsoo.ru/00ae027e
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MEHIIHE, TPOMBIIIJICHHOCTH B CETHCKOM
xo3smcTBe. [lonarue o Omonornyecku
BKHBIX BEIIECTBAX: )KHUpaX, OCIKaXx,
YIJICBOJIaX- U UX POJIU B )KM3HU YEJIOBEKA.

39

[TepBoHayabHBIE TOHATHUS 00
OpraHMYEeCKHUX BEIIECTBAX KaK O
coeauHeHusx yraepona. [Ipupoaneie
WCTOYHHUKHU YTIIEBOJOPOAOB, TPOIYKTHI UX
nepepadboTku. MaTtepuanbHOE STHHCTBO
OPraHUYEeCKUX U HEOPTraHUYECKUX
COCIMHCHHUM.

30.01.

bubmmoreka [IOK
https://m.edsoo.ru/00ae054e

40

KpemHuuii, ero ¢puznyeckue 1 XUMHUUYECKUE
CBOfICTBa, IMOJIYUYCHHUEC, IPUMCHCHHUC.
CoenuHenus kpeMHus B npupoje. O0mue
Mpe/ICTaBIeHMs 00 OKCHUE KPEMHHUS U
KPEMHHEBOM KUCIIOTE.

31.01.

bubnmnoreka IJOK
https://m.edsoo.ru/00ae080a

41

IIpakTnueckas padora Ne 3. Peienue
AKCIIEPUMEHTANBHBIX 33724 10 TeMe
«BaxkHenme HeMeTaulbl U UX
coenunenus». MBI Ne

06.02.

bubmmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTtpoabHnas pabora Ne3 no teme
«BaxkHel1me HeMeTalIbl U UX
COCITUHEHUSI»

07.02.

bub6mmoreka [IOK
https://m.edsoo.ru/00ae0el8

43

OO6mrast XxapaKTepUCTHKA XUMHUECKHUX
3JICMEHTOB — METAJIJIOB Ha OCHOBAaHUU HX
nonoxxenus B [lepuoanyeckon cucreme
XUMUYECKUX AJIeMEeHTOB. CTpoeHune
MeETaJI0B. MeTaandecKkas CBSI3b U
MeTaJUTHIecKasi KpucTauTnaecKas
pemeTKa.

13.02.

bu6mmoreka IJOK
https://m.edso0.ru/00ae103e

44

duznuecKrue 1 XMMUYECKHE CBOMCTBA
METAJIOB. DJIEKTPOXUMUYECKUHN PSJT

14.02.

bubnunoreka
ITOKhttps://m.edsoo.ru/00ae

34



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

HaIlpsDKEHUN METaJUIOB

1156

45 OO6mmue crmocoOb! MOTYyYEHUST METaJLIOB. 20.02. bubmmoreka [JOK
CruiaBbl ¥ UX IPUMEHEHHE B OBITY U https://m.eds00.ru/00ae1156
MIPOMBIIIJIEHHOCTH. Brruucienus mno
ypaBHEHUSM XUMHYECKHUX PEAKIIUHA, €CIIn
OJIMH M3 PEareHTOB COJIEPXKUT IPUMECH

46 [ToHsiTHE O KOPPO3UK METAIIIOB, OCHOBHBIE 21.02. Bu6mmoreka [IOK
CIOCOOBI 3aIIUTHI KX OT KOPPO3UH https://m.edsoo.ru/00ae1278

47 [IemoyHble METAJIBI: UX MOJIOKEHUE B 27.02. bubmoreka ITOK
[eprorUecKOii CHCTEME, CTPOECHHE HX https://m.edso0.ru/00ae14b2
aTOMOB, HAXOXKJICHHUE B MIPUPOJIC.
duznyeckue U XUMHUYECKHe CBOMCTBA ( Ha
IIpUMepe HATPUs U KaJIUsl).

48 Okcuabl ¥ TUAPOKCUIbI HATPUS U KAJIUA. 28.02. bubmmorexa [JOK
[IprMeHEeHHE METOYHBIX METAIIIOB U UX https://m.edsoo.ru/00ae14b2
COCIMHEHHU.

49 IllenouyHO3EeMENBHBIE METAILIBI KaIbIIUKA U 05.03. bubmmorexa [JOK
MarHwii, monoxenue B [lepuoanueckoit https://m.edsoo.ru/00ae15e8
CUCTEMeE, CTPOEHHUE X aTOMOB,

HaxoXxjIeHue B mpupoae. dusndeckue u
XMMHUYECKHE CBOMCTBA MarHUs M KaJIbLIUS

50 Baxueiimme coemnHeHUs Kbl (OKCHI, 06.03. bubmmnoreka [JOK
THJIPOKCH/I, COJIN) https://m.edsoo.ru/00ael15e8

51 O06001enre u cucTeMaTH3aIys 3HaHUH. 12.03.

CamocrositeibHas padora

52 JKEcTKOCTE BOMBI U CITIOCOOBI €€ 13.03 bubnnorexa [JOK
yCTpaHEHHSI https://m.edso0.ru/00ae1886

53 Pemenue pacuéTHBIX 3a/1ad. 19.03. Bu6auoreka [TOK

https://m.edsoo.ru/00aelae8

54 AIIOMUHHI: OJIOKEHUE B 20.03. bubmmoreka ITOK

[Iepnonnueckoii cucreme, CTpOCHUE
aTOMa, HaAX0KJIEHUE B PUPOJE.

https://m.edsoo.ru/00aelc64
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duznueckre 1 XUMUYECKHE CBOMCTBA
AIIFOMUHUSL.

55

AMpoTepHbIE CBOIICTBA OKCHJIA U
THPOKCHIA TIOMUHHUS

02.04.

bubmmoreka [IOK
https://m.edsoo.ru/00aelc64

56

Keneso: nonoxenue B I[lepuonnueckon
cucTeMe, CTPOCHHE aToMa, HaXOXKJEHHUE B
npupoje. PU3nyecKre U XUMUYECKHE
CBOMCTBA JKeJle3a.

03.04.

bubmmoreka [IOK
https://m.edsoo.ru/00ae1d86

57

Oxcuppl, ruIpoKcH bl 1 conu xxenesa (11)
u xene3a (l11),ux cocras, cBoiicTBa 1
MIOJTyYCHHE.

09.04.

butmuoreka LIOK
https://m.edsoo.ru/00ae35e6

58

O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI

10.04.

59

IIpakTuyeckas padora Ne 4. Pemenue
SKCIEPUMEHTAIBHBIX 3a7a4 10 TEME
«Baxkneinine MeTaibl U UX
coequHenus». MBIl Ne

16.04.

bubnmnoreka IJOK
https://m.edsoo.ru/00ae3de8

60

Brrunciienus no ypaBHEHUSAM XUMHYECKUX
peaKuuii, €CJIi OJJMH U3 PEareHTOB J1aH B
M30BITKE WU COJEPKUT MPUMECH.
Breramcinenns MacCOBOM O BRIXOIa
MPOAYKTA PEAKLIUH.

17.04.

butmmoreka [IOK
https://m.edsoo.ru/00ae1750

61

O000I1IeHNE U CUCTEMATHU3AIINS 3SHAHUH

23.04.

62

Konrtpoabsnas padora Ne4 o teme
«Bakuenme MeTayuIbl U UX COSTUHEHUS

24.04.

63

BemecTBa 1 Matepuaisl B IOBCEAHEBHOM
XKU3HU yenoBeka. CUIMKaThl, UX
UCIOJIb30BaHUE B OBITY, MEIUIIMHE,
MIPOMBIIIIIEHHOCTH. BaxkHeiimme
CTPOMTEINIbHBIE MaTEPUAJIBL: KEPAMUKA,
CTEKJIO, IIEMEHT, OETOH, KEJI€300CTOH.

07.05.

butmmoreka [IOK
https://m.edso0.ru/00ae3f50

64

XHUMHUYECKOE 3arpsA3HCHUC OKPY)KaIOH_[Cﬁ

08.05.

butmmoreka [IOK
https://m.edso0.ru/00ae4270
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cpensl. [Ipobnembl Ge30macHOro
UCTIOJIb30BaHUS CTPOUTEIBHBIX
MaTCpHraoB B HOBCGI[HCBHOI71 JKHU3HU.

65 Ponp xumum B pemeHnn SKOJI0THYECKUX 1 14.05. bubmmoreka [JOK
npo6iieM. be3omacHoe HCIOIb30BaHKE https://m.eds00.ru/00ae4270
BEIIECTB M XUMHYECKHX PEAKIUi B OBITY.
[TepBast mOMOIIIH TIPH XUMHUYECKUX 05KOTaX
Y OTPABJICHHSIX.
66 PezepHblit ypok. O0001meHue u 1 15.05. bub6nunorexa IIOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edso0.ru/00ae0dOa
67 PezepHbiit ypok. O000meHue u 1 21.05. bub6nunorexa IIOK
CHUCTEMATHU3ALUS 3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O600mmenue u 1 22.05. bub6nunorexa IIOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68 4

[TPOT'PAMME
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BOCHUTATEJIbHBIN IIOTEHIUAJ IPEIMETA «XUMMSI»

BocruraTenbHblii OTEHIIMAN — MpeaMeTa «XUMUs» MpeaycMaTpuBacT (HOPMHUPOBAHHE Y

oOydaromuxcsi 8-9kacca YHUBEPCAIBHBIX YYEOHBIX JEUCTBUMN: pEelICHHs MpoOieM, MOUCKA,
aHanmu3a U 00paboTKK MH(GOPMAIMH, HEOOXOAWMBIX I MPUOOPETEHHS OTbITA MPAKTHIECKOM

u HCCHGHOB&TGHBCKOﬁ JACATCIIBHOCTH, 3aHI/IMaIOHleﬁ BAOXXHOC MECTO B IO3HAHHHM XHMHUH. DTO

peain3yeTcs Ha ypoKax uepes:

NpUBJICUYCHHE BHUMAHHS 00yUYaIOMIUXCsl K IGHHOCTHOMY aCHEKTY M3y4aeMbIX Ha YPOKax
SIBJICHUH, NCIIOJIb30BaHNE BOCITUTATEIILHBIX BOZMOXKHOCTEH COZIEPIKaHMs pa3ziena yepes
no00p COOTBETCTBYIOUIMX YNPAKHEHHH, 3a/1a4, XUMHUUYECKUX PEaKIHid, OpraHu3aInio
ux paboTel C momydaemoil wuH(MOpManMed - WHANUHPOBAaHHE €€ OOCYXKICHHS
,BBIPA0OTKH CBOETO OTHOILICHUS K HEW;

UCTIOJIb30BaHUE HAa ypokax (opM H METOAO0B, KOTOPHIE  CBOMM COJEpKaHUEM
BOCIIUTHIBAIOT JII000BH K PojMHE, 4yBCTBO TOpJOCTH 3a CBOHM Kpai, CIOCOOCTBYIOT
(OpMHPOBAHHUIO TPAKTAHCTBEHHOCTH, CAMOCO3HAHUS;

o0y KaeHne 00yJaromuxcsi CoONI0IaTh Ha YPOKE OOIIEHIPUHSATHIE HOPMBI TIOBEACHUS,
npaBuia OOIIEHUS] CO CTapIIMMHU (IENAarorHUeCKMMU paOOTHUKAMM) U CBEPCTHHKAMU
(oOy4arouMucs ), MPUHIUIBI y4eOHOW AUCIUIUIMHBI M CaMOTUCIIUILIHHEI,

HCIIOJIb30BAHUEC Ha YpPOKaxXx CHUTyallMu YCIexa, 4YTO CHOCO6CTBy€T CaMOpa3BUTHIO,
CaMOCOBCPUICHCTBY, ITOBBIIICHWIO TBOPYCCKOI'O IMOTCHIIMAJIa 06yqa10mer00ﬂ;

BKJIFOYEHHE B YPOK UTPOBBIX MPONEAYP, KOTOPHIE MTOMOTAIOT MOAIEPKaTh MOTHBAIUIO
0o0ydJaromuxcsi K MOJIYYEHUIO 3HAHUM, HaJaKUBAHUIO TMO3UTHUBHBIX MEKIMYHOCTHBIX
OTHOLIEHUH B Kjacce, [MOMOralT yCTaHOBJIEHHUIO J100pOKeIaTeNbHOM aTtMocgepbl BO
BpEMsl YPOKa;

YCTAaHOBJICHHE MEKIIPEAMETHBIX CBA3€H XMMHHM C JpYTMMH HayKaMH: HCTOPHEH,
reorpadueii, MaTeMaTUKOU, PU3UKOM, OMOJIOTHEH, TUHTBUCTUKOM;

U3y4YEHHE MaTepHUajoB O HAYYHBIX OTKPBITHUAX, JIMYHOCTHBIX KAadeCTBAX M 3aciyrax
PYCCKHUX U 3apyOeXKHBIX YUEHBIX;

BKJIIOYEHHE B COJIepKaHUE Y4eOHBIX 3aHATHH MaTepuana, MO3BOJIIOLIETO PACKPBITh
CYILIIHOCTb 9KOJIOTMUECKUX MPOOJIEM U CIIOCOOBI X PEILIEHUS;

(dbopMUpOBaHHE HABBIKOB I'PAMOTHOTO M  0€30IacHOro OOpaleHHs] € BELIECTBaMH,
HEOOXOJMMBIMU B TIOBCEJAHEBHOM JKM3HM; IIEHHOCTHOTO OTHOLIEHHS K CBOEMY
3/10pOBBIO;

BKJIIOUEHUE B COJIEp)KaHHE YPOKOB MH(OPMAalMU O Pa3BUTHUM XMMHMUYECKON HayKu B
Halllel CTpaHE;

JIEMOHCTPAIIMIO BAKHOCTH XMMHUYECKUX 3HAaHUH B BbIOOpE npodeccun;

NPUMEHEHHE Ha ypoKax HMHTEPaKTUBHBIX (hopM paboThl ¢ 00ydaromMMHUCA, KOTOpbIE
JAIOT BO3MOKHOCTh TNPHOOPECTH OMBIT BEACHHUA IUCKYCCHM, KOHCTPYKTHBHOTO
Jauajora, TPYNIOBOM paboTel WM paboOThl B Tapax, KOTOPBIE CIIOCOOCTBYIOT
o0yyaromuMcst KOMaHAHOH paloTe M B3aMMOACHUCTBHIO C JPYTUMH 00Yy4aIOLMMHUCS;
OpUMEHEHHEe Ha YpPOKEe MHTEPaKTUBHBIX (GopM paboTel ¢  00y4yaromuMUCS:
UHTEJJIEKTyalIbHBIX ~ WIP,  CTUMYJHPYIOIIUX  TO3HABaTEIbHYI0  MOTHBAIIMIO
oOyJaromuxcs;

UHUIMMPOBAHUE M TOJIEPHKKY HCCIIEA0BATEIBCKOW NEATENFHOCTH O0yJaromuxcs B
paMKax peain3alli MU BBICTYIUIEHU, COOOIEHUH.
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YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIA YYEHUKA

e Xwumus, 8 knacc/ I'abpuensia O.C., OctpoymoB N.I'., Cnaakos C.A., AKITMOHEPHOE
obuiectBo «M3aarenscTBO «IIpocBemienner;

o  Xwumus, 9 xnacc/ 'abpuensia O.C., OctpoymoB N.I"., Cnaakos C.A., AKITMOHEpHOE
obmectBo «M3narenscTBO «IIpocBereHme»

o Pymsuruc I'.E. Xumus. 8 kiacc: yued.1st 001meo0pa3oBaTeNIbHBIX OpraHu3anuii — 4-¢
u3n. / I'.E. Pynsutuc, @.I" ®enpaman. — M.: [Ipocsemenne, 2016. — 207 ¢ (yueOHUK 11
8-ro xmacca 70 31 aBrycra 2024 rona);

o Pymsuruc I'.E. Xumus. 9 kiacc: yued.m1st 001meo0pa3oBaTeNIbHBIX OpraHu3auil — 2-¢
u3a. / T.E. Pymsuruc, ®@.I" ®enpaman. — M.: IIpocserienue, 2016. — 208 c.( yuebuuk
st 9-ro kiacca o 31 asrycra 2025 roaa)

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

YuyeOHuku:

o Xumus, 8 kinacc/ ['abpuensin O.C., Octpoymos N.I'., Cnaakos C.A., AkunoHepHoe
obmectBo «M3natenscTBO «IIpocBerienuey;

o  Xumus, 9 xiacc/ I'abpuensia O.C., Octpoymos W.I'., Cnaakos C.A., AKIIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemnieHue

e Pymsurtuc I'.E. Xumus. 8 kiacc: yue6.11st 061eodpazoBaTesIbHBIX OpraHu3anuii — 4-e
usn. / I'.E. Pymsutuc, ©.I' ®enpaman. — M.: [Ipoceemienue, 2016. — 207 c(y4eOHUK 1ist
8-ro kmacca 0 31 aBrycra 2024 roga);

e Pymuruc I'.E. Xumus. 9 knacc: yue0.1515 001eo0pa3oBaTebHbIX OpraHu3alui — 2-e
u3n. / I'.E. Pymsutuc, ®@.I" ®enbaman. — M.: [Ipocsemmenue, 2016. — 208 c.( yueOHUK
st 9-ro kimacca o 31 aBrycra 2025 rozga)

HopmarusBnas 0a3a:

1). ®enepanpHblii 3akoH «O0 obpa3zoBanuu B Poccuiickoit denepaunn» ot 29.12.2012 Ne 273-
D3.

2). ®enepalbHbIN rocyapCcTBEHHBIM 00pa30BaTENIbHbIN CTaHIAPT OCHOBHOT'O 00ILIEro
obpazoBanus (PI'OC OOO0) (npuka3z MunuctepcTBa npocsemieHus Poccuiickoit denepannn
ot 18.07.2022 Ne 568).

3). ®enepanbHast oOpa3oBarenbHas IporpaMMa OCHOBHOTO ob1iero oopazosanus (POIT O00)
(mpuka3 MunucrepcrBa npocenienus Poccuiickoit denepanuu ot 18.05.2023 Ne 370).
®denepanbHas o0pa3oBaTelibHas MporpaMma 1o yueoHoMy mpeamery « Xumush» (0a3oBbIit
ypoBeHb) HaxoauTcs Ha cTp. 5090.
4).Konuenus npenoaaBaHusi yaeOHOro mpeamera « XuMus», B 00pa3oBaTeIbHbIX
opranuzanusax Poccuiickoit @enepanuu, peanns3yonux OCHOBHbIE 00111€00pa3oBaTeIbHbIE
IIporpaMMel (YTBEPXKAECHA pEllIEHnEM Koylernn MuHucTepeTBa npocselenns Poccuiickoit
®enepanunn npotokosioM ot 03.12.2019 Ne I1K-48H).

A P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
e bubmmoreka [{OK https://m.edsoo.ru/7f41837c
e bubanoreka I{OK https://m.edsoo.ru/7f41a636
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Ba6-caiiT «Enunas xomnekius nudpoBbix o0pa3oBaTenbHBIX pecypcon», URL:
http://school-collection.edu.ru.

Xumus - Xumus ,8 kitace, PDI'AOY IO «Akagemust Munmnpocsemenus: Poccun
Xumus - Xumus ,9 kinace, DI'AOY IO «Akaaemuss Munnpocsemenus: Poccun
Jomamnue 3agaHus. XUMHA- DIEKTPOHHBIA 00pa3oBaTeNbHBIN pecypc «Jlomamaue
3amanusi. OCHOBHOE 0o01ee oOpazoBanue. Xumus», 8-9 kinacc, AO M3gaTenbcTBO
«IIpocsemenue»

Tpenaxép «O06mako 3nanmit». Xumus.8 kiacc- Tpenaxép «O6mako 3HAHUI». XUMHSL. 8
knacce, OO0 «Duzukon JIad»

Tpenaxép «Obmako 3HaHUNY. XuMus.9 kinacc- Tpenaxep «O0mako 3HaHU» . XUMHUA.9
kiace, OO0 «Duzukon JIad»

40


http://school-collection.edu.ru/

41



