MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOTO 00IIEro 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMBbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OOO, a takxke Ha OCHOBE (eaepaibHON
paboueil mporpaMMbl BOCIIUTAHHS M C YYETOM KOHLEHIIMM IMPETOAaBaHus yueOHOTo MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranuzanuix Poccuiickoit denepanmu.

[IporpamMa mo xumMuu [a€T HpeACTaBICHHE O ILeNAX, oOIiel crpareruu OOydyeHMs,
BOCIIUTaHUsSI U pPa3BUTHA OOyYaroIUMXCS CpPEACTBaMHU Y4YeOHOIro IpeaMeTa, yCTaHaBIMBAET
00s13aTeNIbHOE TPEAMETHOE COJEpKaHKe, MPEeIyCMaTPUBAET paclipelleieHue ero mo kjaccaM U
CTPYKTYpHUPOBAHME 10 pa3esiaM U TEMaM MPOrpamMMbl 110 XMMHH, ONIPEAEISAET KOIMUECTBEHHBIE
M KauyeCTBEHHBIC XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YyYEHHUS] XUMHUM C YYETOM MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBsI3€H, JJOTUKU y4eOHOro
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeensieT BO3MOKHOCTH MIpeaMeTa JUIs
peanu3anuy TpeOOBaHUM K pe3yjbTaTaM OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MpOTrpaMMbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAakKe TPEOOBaHUHM K pe3yJibTaTaM 00yUeHUS] XUMHH
Ha YpOBHE Leled M3ydeHus IpeaIMeTa M OCHOBHBIX BHJOB Y4eOHO-TIO3HABaTEIbHOU
JeSITeIbHOCTH 00yUaloIerocs 10 OCBOCHUIO yUEOHOTO CO/IepIKaHUSL.

3HaHUEe XUMUH CIYKUT OCHOBOU JUIs JOPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETOCs, €ro
IPEJCTaBICHUN O MaTepUAIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMBIE XUMHEN
IPEICTaBICHNS O B3aMMOINPEBPALICHNUAX YHEPTUU U 00 IBOJIIOLIMU BEUIECTB B IPUPOJE, O MyTAX
pemieHust TI00anbHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTUS YEJOBEYECTBA — CBHIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOTHYECKO 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumMuu:

CHOCOOCTBYET peanu3ali BO3MOXHOCTEM M caMopa3BUTHS U (OPMHUPOBAHUS
KYJIbTYpBI IMYHOCTH, €€ 0011el 1 (PyHKIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH 00y4aromuxcs,
HaBBIKOB HMX  CAaMOCTOSITEJIbHOH  y4eOHOM  NeSTeNbHOCTH, OKCIEPUMEHTANbHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM JKM3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAKOMHUT CO CIEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IJIA/1a HA €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAalloM B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YYarOIUXCs;

crocoOCTByeT (OPMUPOBAHUIO ILIEHHOCTHOIO OTHOLIEHHS K €CTECTBEHHO-HAayYHBIM
3HAaHUSIM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlaHHble HampaBieHHUs B OOYyYEHMHM XUMHMM O00€CHEedMBAaIOTCS CHEUM(UKON colepiKaHus
y4eOHOro mpeaMeTra, KOTOPbIM SBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0il HAyKN XUMHHU Ha OTPeACIEHHOM dTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO O0ILEro o0pa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMUCS CUCTEMBI NIEPBOHAYAIbHBIX NOHATHI XMMHHU, OCHOB HEOPraHUYECKONW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX MIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa coaepskaHUsl MPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOTO
noaxoja kK eé msyueHuro. CopepaHUe CKIAAbIBAETCS U3 CUCTEMBI MOHATHH O XMMHYECKOM
JJIEMEHTE U BEIIECTBE M CUCTEMbl IMOHATHH O XuUMHUYeCKOW peaknuu. O0e 3TH CUCTEMBI



CTPYKTYpPHO OPTaHM30BaHbI 110 IPHHLHUITY IIOCJIEJOBATEIbHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUNA Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonuueckoro 3akona J[. 1. MenzaeneeBa kKak OCHOBHOTO 3aKOHA XUMUHU;

— YUYEHHS O CTPOCHUH aTOMa U XMMUYECKOH CBS3H;

— MPEACTaBIECHUHN 00 MEKTPOIUTUYECKOHN TUCCOLMALINN BEILIECTB B PACTBOPAX.

Teopernueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYUYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OJHOTO YPOBHS K JpPYromy,
BBINOJIHASA (YHKIHMU OOBSCHEHUS M IPOTHO3UPOBAHMS CBOWMCTB, CTPOEHHUS U BO3MOMKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHNUS U MOJTYyUYEHHUS N3y4aeMBbIX BEILECTB.

OcBoeHue mporpaMMbl IO XHMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KAapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOILEHNUS K HAYYHOMY 3HAaHHUIO U METOJaM II03HaHUA B Hayke. M3ydeHue xumMun
IOPOMCXOOUT C TMPUBJIECYEHUEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» U «PU3nKa. 7 Ki1accy.

[Ipu n3ydeHun XUMHUH TPOUCXOTUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOIM HAyKH KaK
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, IPAKTUYECKON JIEATENFHOCTH YEJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbI. 3ajjauya y4eOHOro NnpeaMeTa COCTOUT B (POPMUPOBAHHUU
CHCTEMBbl XMMMUYECKUX 3HAHUNH — BaXHEWIIMX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHWH MHMPOBO33PEHUYECKOT0 XapakTepa, s3blka HayKH, B
NpUOOIICHNN K HAyYHBIM METOJaM MMO3HAHMS [TPH N3YUYEHUH BEIECTB U XUMUYECKUX PEaKIii, B
(GOopMHpPOBAaHMM U pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX IPUMEHEHMH B Yy4eOHO-
IIO3HABATEILHOM U y4eOHO-UCCIIEJ0BATENIbCKOM 1eATEIbHOCTH, OCBOCHUH MPaBUl O€3011acHOrO
oOpalleHus C BeIECTBAMU B TIOBCEIHEBHON KHU3HH.

[Ipu u3yyeHMHM XUMHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHHE
npuoOpey Takue IeH, Kak:

— (hopMUpPOBaHNE MHTEIIEKTYalIbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMUIO,
COTPYAHUYECTBY, CaMOCTOATEIbHOMY TPHUHITHUIO DPEUICHUH, CIIOCOOHOM amanTupoBaThes K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaAmpaBJICHHOCTh OOY4YEHHs Ha CHUCTEMATHYECKOE TMPUOOIICHHE OOYyJalomuxcs K
CaMOCTOSITCJIBHOM ~ IMO3HABaTENbHOM  NEATENbHOCTH, HAy4HbIM  METOJAaM  IIO3HAHUA,
(GopMHPYIOIIMM MOTHBALIUIO U PA3BUTHE CIOCOOHOCTEH K XUMUM;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOIIMX IPHOOPETCHUIO OOYYArOIIMMUCS OIBITa
pa3HooOpa3HON NesATeNbHOCTH, TO3HAHUS W CaMOIIO3HAHMS, KJIIOUEBBIX HABBIKOB (KIIFOUYEBBIX
KOMIIETEHIIUI ), UMEIOLINX YHUBEPCAIIbHOE 3HaYECHUE JUIs Pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBaHue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yyciae YMEHHH OOBACHATh M OLCHHMBATH SBJICHHUS OKPYXKAIOLIET0 MHpa, MCIOJb3Ys 3HAHUS U
OMBIT, TOJYYECHHBIE TNPH M3YYCHUH XUMHM, NPUMEHATh HMX MPH pelieHHH MpodieM B
IIOBCEHEBHOM KU3HU U TPYIOBOH ACATECIBHOCTH;

— (popMupoBaHue y o0yyaromuxcs I'yMaHUCTUUECKUX OTHOLIEHUH, TOHUMAaHUS LIEHHOCTH
XMMHUYECKHX 3HAHUHN Ul BBIPAOOTKU SKOJIOTMYECKH LIEJIeCO00pa3HOro NOBENCHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHECHHS CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOIHON
Cpelibl;



— pa3BHUTHE MOTHBAIIUU K O0YUYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOGHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBICHHOCTH AaJbHEHIIero 00yueHusl.

OO01miee 9nciio 4acoB, OTBEACHHBIX ISl M3YYCHUS XMMUW Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEPKAHUE OBYYEHUA

8 KUIACC

[lepBoHayajbHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Poiib XMMUM B KU3HU 4Ye€JIOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckre CBONCTBAa BelIECTB. ArperarHoe coctosiHue BemiecTB. [loHsitue o
METO/ax Mo3HaHMs B XMMUU. UncTele BemecTBa U cMecu. CrocoObl pa3ieneHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3eMEHTbl. CHUMBOJBI XMMHUYECKHX HJIEMEHTOB.
[TpocThie U clioXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUeE.

Xumuyeckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsS aTOMHAst Macca. OTHOCUTENIbHAsT MOJIEKYJIIpHast
Mmacca. MaccoBasi 10J11 XUMHYECKOI0 2JIEMEHTA B COSIUHEHHH.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmMoCBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €MHHUII BenecTBa. Pacu€Tel mo popmynam XUMHUYIECKUX COSTUHEHUH.

®uznyeckue M XUMHYECKHE SIBICHHUSA. XHMHUYECKas peakuus U e€ INpPU3HAKU. 3aKOH
COXPAaHEHHUs MAacChl BellecTB. XumMuueckue ypaBHeHUs. Kinaccudukanus XuMuyeckux peakuuit
(coenuHeHus, pa3IoKeHHsI, 3aMeITeHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYA0H, MpaBuiaMu paboThl B JabopaTopuu U MpUEMaMu
oOpareHusi ¢ J1abopaToOpHBIM O0OpPYAOBaHUEM, M3YYCHHE M OINUCAHUE (PU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE Pu3nuecKuX (TJIaBJICHUE BOCKA, TassHUE JIba,
pacTupaHue caxapa B CTYIKE, KUIIEHHE M KOHACHCAIUs BOAbI) U XUMMUYECKUX (TOPEHUE CBEYH,
IPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aMMOICHCTBHE Mella ¢ KUCIOTON) SABJICHUI, HAOII01eHHEe
U ONHCAaHHWE TPU3HAKOB TMPOTEKAHMS XHUMHUYECKUX peakuuid (pas3jokeHue caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHuu, B3auMojeicTBue xene3a ¢ pactBopoM coimu menu (II), m3ydenume cmoco6oB
pasleNeHuss CMeceil: C IMOMOINBI0 MarHuTa, (GUIBTPOBAaHWE, BBIAPHBAHHE, TUCTHIUISAIINS,
xpomarorpadus, TpPOBEICHHE OUYUCTKH TIOBApPEHHOW COJM, HAOJIOJEHUE M ONHCAHHE
pe3yNbTaTOB MPOBEACHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoIeNIel MOJIEKYJT (ITapOCTEPIKHEBBIX ).

Baskueiinue npeacTaBUTeId HEOPraHUYECKHX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kuciaopon — 31€MEHT M IPOCTOE BEILLIECTBO.
Haxoxnenue kucimopoaa B mpupoje, GU3ndeckue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxkcuapl. Ilpumenenue xucimopoga. CrocoObl MOMyYEeHHs] KHUCIOpPOAAa B JlaOOpaTOpu M
npoMbIIIeHHOCTH. KpyroBopot kucnopona B mpupoze. O30H — autoTporHas MOAU(HUKAIHS
KHCIIOpOJa.

TennoBoir >(pdeKkT XUMUYECKOW peakluh, TEPMOXHMHUYECKHE YpaBHEHHS, JK30- U
SHIOTEPMHUYECKHUE pEaKIuu. TOMIMBO: Yrojib M METaH. 3arps3HeHHe BO31yXa, YCUJICHHE
NapHUKOBOTO P deKTa, pa3pylieHre 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. HaxokaeHue BoxopoAa B IMPUPOJE,
buznyeckre 1 XuMHUYEeCKHe CBOMCTBA, IPUMEHEHHE, CIIOCOObI oyueHus. KucioTe! u comnu.

MoutsipabIii 00bEM Ta30B. Pacy&€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnueckue cpoiicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsie u
HEHACBILIEHHBIE pacTBOphl. PacTBopuMoCTh BellecTB B Bozie. MaccoBas 10Js BeEIECTBAa B
pactBope. XUMHUUYECKHE CBOMCTBA BOJAbl. OCHOBaHUs. Poib pacTBOpPOB B MPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHeHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpasyroniie (OCHOBHBIE, KUCIOTHBIE, aM(poTepHBIe) U HeconeoOpa3yromue. Homenkiarypa
oKkcHA0B. DU3HUECKUE U XUMUYECKHE CBOMCTBA OKCHIOB. [losydeHrne oKCuaoB.

OcHoBanmsi. Knaccudukainus OCHOBaHHWM: WIENOYM W HEPACTBOPUMBIC OCHOBAHWSL.
Homenkiarypa ocHoBanuil. PU3HMYECKHME M XUMUYECKHE CBOWCTBA OCHOBaHUU. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3nveckue U XUMHYECCKUE
cBoiicTBa kucnoT. Psan akruBHoctu metamuioB H. H. bekerosa. I[lomyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XUMU4eckue cpoiicTtBa coieil. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXKy KJIACCAMH HEOPIraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPEICIICHUE CO/ICPIKaHUs KUCIOpOoJa B BO3JyXeE, MOJyuyeHHE, COOMpaHue,
pacmo3HaBaHMe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJIEHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHUS U MpEKpalleHUs TOpeHHus (moxapa), O3HAaKOMIIEHUE C
o0pa3llaMi OKCHJIOB M OIHMCAHHWE HMX CBOWCTB, MOJyYEHHE, COOMpaHWE, pPAclO3HABaHUE H
U3YYCHHE CBOWCTB BOAOpona (TOpeHme), B3auMojelcTBue Bomopoaa ¢ okcugom meau (1)
(BO3MOXXHO HCTIOJIb30BaHUE BUIEOMATEPHAIIOB), HAOIMIOCHHUE 00pa3IlOB BEIIECTB KOJIUYECTBOM
1 Momb, uccaenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBHE BOABI C MeTalUlaMH (HaTpueM M KalbllueM) (BO3MOXKHO HCIOJIL30BaHUE
BUJICOMATEPHAJIOB), HCCIIEJOBaHUE OOPa3I[0B HEOPTraHMUYECKHUX BEIIECTB PA3IUYHBIX KJIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOpAX KHUCIOT W ILEI0Yel, u3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTHI, KHMCIOT C METAJUIAMU,
peakuui HEUTpanu3aluy, IOJIYyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a]1a4 10 TeMe «BakHelmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUID).

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucremMa xumMudeckux sjiementos JI. U.
MenpeseeBa. CtpoeHne aToMOB. XHMHYECKasl CBsI3b. OKNCIMTEIbHO-BOCCTAHOBHUTEIbHBIC
peakuumn

[lepBble TOMBITKA KJIACCU(PUKALUN XUMHUYECKUX »dyieMeHToB. [loHsTHe O rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIC T'a3bl).
DJeMEeHTHI, KOTOphIe 00pa3yIoT aM(oTepHbIC OKCUIBI  THAPOKCUIBI.

[lepuonnueckuii 3akoH. llepmogmyeckas cucrema XuMHYeCcKHX »diemeHtoB [[. .
MenneneeBa. KoporkomepuoaHass W JyMHHONEpUOaHAs ¢opmbl [lepuoanueckoid CHCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonsl u rpynmbl. DU3HYECKH CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIIBI 3JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OmekTponsl. CTpoeHue
3JICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. M. MengeneeBa. XapakTepUCTHKAa XMMHYECKOIO DJIEMEHTAa II0 €ro IIOJOKEHUIO B
ITepuonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTU U3MEHEHHUs paguyca aTOMOB XUMHYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOWCTB IO IPYIIAM U IIEPUOAAM.



3nauenue Ileprnonnueckoro 3akoHa u [lepuoauyueckoil CUCTEMbl XUMHYECKHUX 3JIEMEHTOB
JUIs pa3BUTHs HayKu U npakTuku. Jl. 1. Mennenees — y4€HbIl U IpayKJaHUH.

Xumuueckas CBSI3b. KoBanenrnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIEKTPOOTPULIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. lOHHAs CBA3b.

Crenenp  okucieHus. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  peakuuu. IIpomecchr
OKHUCJICHUS U BOCCTAaHOBJIEHUSI. OKUCIUTETU U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHe OOpa3lOB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUAA
LMHKAa C pacTBOpamMu KHUCIOT WM IIEJIO0YEH, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEITLHO-BOCCTAHOBUTENBHBIX PEAKIUii (TOpEHUE, PEaKIIUU PA3IOKECHHUS, COCTUHEHUS ).

Mesicnpeomemmuuie ceasu

Peanuzanus MexnpenMeTHBIX CBA3EH NPHU M3YYEHHHM XMMHH B 8 KJIACCE OCYILECTBIIAETCS
yepe3 UCIHOJb30BaHHE KaKk OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, TaK U TOHATH,
SIBJISIFOLLUXCSL CHCTEMHBIMU JIJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOIO LIUKIIA.

OO0mue ecTecTBeHHO-Hay4YHbIe MOHSITHS: HAYYHBIH (DaKT, THIIOTE3a, TEOpHs, 3aKOH,
aHaJIW3,  CHUHTE3,  KIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HAKCIEPUMEHT,
MOJIEJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HU30TOIbI,
PaAMOaKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKHM 3apsiji, BEIIECTBO, TENO, O0BEM, arperatHoe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BEIUYHMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapochepa, MuUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIIaeMbl€, TOIUINBO, BOJHBIE PECYPCHI.

9 KIIACC

BemrecTBo M XMMHUYECKAasl peaKIUs

Ilepuonnueckuii 3akoH. Ilepuogmyeckas cucrema xumudeckux oanemeHtos [[. H.
MenneneeBa. CtpoeHHe aTrOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHHM CBOMCTB XHUMHUYECKUX
3JIEMEHTOB MEPBBIX TPEX IMEPUOAOB, Kalaus, KaJIbLUS W HX COCJUHEHUH B COOTBETCTBUHU C
II0JIO’KEHUEM 3JIEMEHTOB B [leprondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHMJbl XMMHUYECKOW CBA3M. THUIBI KPUCTAIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THNA KPHUCTAUIMYECKOM PEIIETKM W BUJA XUMUYECKOU
CBS3U.

Knaccudpukanuss u HOMEHKJIATypa HEOPraHMYECKHX BEHIECTB. XHUMHUYECKHUE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COCIMHEHHM, TeHeTH4ecKas
CBSA3b HEOPraHWYECKHUX BELIECTB.

Knaccudukanys XuMUYECKHX peakiuil Mo pa3IMYHbIM MpH3HAKaM (IO YHCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETCHEeH
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, MO YYACTHIO KaTalu3aropa). JDK30- U
SHJOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsiTie 0 CKOpOCTH XUMHYECKOW peakiuu. [loHsTHE 00 OOpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakiusax. [loHsATHE O TOMOIeHHBIX M TETEpOTeHHbIX peakuusx. [lonsTtue o
karanuze. [loHsiTHE O XUMHUYEeCKOM paBHOBecHMH. DaKTOPhL, BIMSIOUIME HA CKOPOCThb
XUMUYECKON PEAKLIUU U MTOJIOKEHNE XUMUYECKOTO PABHOBECHSI.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBleHHWE YPAaBHEHUM OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIh30BAaHIUEM METO/Ia MIEKTPOHHOIO OasiaHca.

Teopust AEKTPOTUTAYECKON AUCCONMUALIMKU. DIEKTPOIUTHI U HEINEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C Pa3IUYHBIMU BHAAMHU XHUMHUYECKOH CBS3U.
Crenens auccoruanuu. CHIBHBIC U CIIA0BIC DIEKTPOIIUTHI.

Peakunu noHHOro oOMeHa. YCIOBUS MPOTEKaHHUs peakiuii HOHHOTro OOMEHa, MOJHbIC U
COKpaIllEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBONCTBA KHCJIOT, OCHOBAaHUM M COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanui. KadecTBeHHbIE peakIUud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEHIECTB (XJOpUAa HATpPHS),
UCCJIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3AECUCTBHUS PpPa3IMYHBIX
(akTOpOB, MCCIEIOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHALNN
KHUCIIOT, IIejo4Yel M cojeil (BO3MOXKHO HCIIONb30BaHUE BHJIEO MAaTEpUajoB), MPOBEACHUE
OTIBITOB, WJLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHWs pPEaKIMi MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIICNIEHHE Ta3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOMUX TPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHHe, peakluu Pa3jIoXKEHHUS, COCTUHECHHUS),
pacro3HaBaHMEe HEOPraHWYECKUX BEIIECTB C TMOMOIIbI0 Ka4eCTBEHHBIX pEakUWid Ha HOHBI,
pelIeHre YKCIIepUMEHTaIbHBIX 3aa4.

HemeTansbl 4 MX coeIUHEHUS

OO0masi xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIC
crenieHn okucieHus. CTpoeHue M (puU3MUECKHe CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XWMHYECKHE CBOKMCTBA Ha MpHUMEpe XJopa (B3aUMOACHCTBHE C MeETaJllaMH, HEMETaJllIaMH,
niesioyamu).  XjopoBoaopoa. ConsiHas KHUCIOTa, XUMHUYECKHE CBOMCTBA, TOJyYEHHE,
npuMeHeHue. [IeicTBre Xj1opa U XJIOpOBOJOPOJa HAa OpraHu3M 4elloBeKa. BakHenue XJIopuasl
U UX HaXO0XJICHHE B IPUPO/IE.

OO6mas xapakrtepucTuka djeMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHbIe CTernmeHu okucieHus. CTpoeHHe U (PU3NYECKUE CBOWCTBA MPOCTBIX BEIIECTB —
KHCTIOPOJIa M Cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJA U CEpbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHUYECKHEe CBOMCTBAa. OKCHUIBI CEphl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUIOB. CepHasi KuCIOTa, (U3NYECKHE M XUMHUYECKHE CBOWCTBA
(oOme Kak MpencTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHYECKHE pEaKIHH,
Jeallue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOMy4eHus: cepHoil KuciaoThl. [IpumeneHue
cepHoi kucioTbl. Coi CepHOI KUCITOTHI, KAUeCTBEHHAsI peakIus Ha cyabdaT-uoH. Haxoxaenue
ceppl M €€ CoeAMHEHHMH B Tmpupoae. XUMHUUYECKOE 3arps3HEHHE OKPYKAIOUIEH Cpelbl
COCAMHEHUSIMHU Cepbl (KHCIOTHBIE NTOXKAM, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
Mpe0TBpAICHUSI.

OO6mas xapaktepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIe CTENEHU OKHUCIECHMs. A30T, paclpocTpaHeHHEe B Mpupone, (QU3NYECKHEe U
XUMHUYECKHe cBolicTBa. KpyroBopoT a3zora B mpupojie. AMMUAK, ero GU3NIecKrue U XUMHUSCKUE
CBOICTBa, MonydeHue u npuMeHeHue. Comu aMMOHUS, X (PU3HYECKHEe U XUMUYECKIE CBOWMCTBA,
npuMeHeHrue. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJIy4YeHHE,
bu3nveckue W XUMHYECKHE CBOMcTBa (OOmMe Kak TPEICTAaBUTENS Kiacca KHCIOT |
cnenuduyeckue). Mcnonpb3oBaHWE HUTPATOB M COJIGH aMMOHHSI B KAadyeCTBE MHUHEPATbHBIX



yaoOpeHuii. XuMHUYECKOe 3arpsi3sHEHUE OKPYIKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHUCIOTHBIE
TOXKIM, 3arps3HEHHE BO3MyXa, MOYBBI U BOAOEMOB). Docdop, ammoTporHble MOIUDUKAIIH
doctopa, puznyeckne u xummuueckue cporicta. Oxcua ¢ocdopa (V) u gochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MUHEpaIbHBIX YA0OpEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmnbsl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIC CTETICHU OKUCIICHUS. YTJEpPOJ, AlTIOTPOIHBIE MOAU(DHUKAIINK, PACTIPOCTPAHCHHE B
npupoje, Gu3ndecKkue 1 XMMUIecKrue cBocTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxkcuppl yraepoaa, ux (pU3nyYecKue U XMMUYECKHEe CBOWCTBA, JCWCTBHUE HA KMBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJIOTUYECKHEe MPOoOeMbl, CBsI3aHHbIE ¢ OKcuaoM yriaepoaa (IV),
TUIIOTe3a II100aJbHOr0 MOTEIUICHUs KJIMMaTa, MapHUKOBBIN 3¢(dexr. YrompHas kucinora u eé
coiu, UX (U3MYEecKMe M XHMMHUYECKHE CBOMCTBa, MOydeHHEe U npumeHeHHe. KauecTBeHHas
peakmusi Ha  KapOoHaT-woHBL.  Mcmonp3oBaHme  KapOOHATOB B OBITY, MEIUIMHE,
IPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE.

[TepBoHauabHBIE MOHSATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX YIIepoia
(MeraH, »TaH, OSTWJEH, alETWICH, STaHOJ, IJHUIEPUH, YyKCycHas kuciuota). [Ipupoansbie
WMCTOYHHMKHU YTJICBOJOPOJOB (yrojb, MPUPOIHBIN ra3, HedTh), MPOAYKTH HX MEpepadOTKH
(OeH3uH), UX poJIb B OBITY ¥ IPOMBIIUICHHOCTH. [IOHATHE 0 OMOJOTUYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJM B KHU3HU YEIOBEeKa. MarepuallbHOE €IUHCTBO
OpraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemunii, ero ¢u3myeckne M XHMHUUYECKHE CBOWCTBA, TOJYYCHHE M TPUMEHEHHE.
Coenunaenuss kpeMHuss B npupone. OOmme mnpeacraBieHuss o0 okcune kpemuaus (IV) u
KpeMHUEBOM kucioTe. CUITUKATHI, UX HCIIOJIB30BAHKE B OBITY, B IPOMBINIIICHHOCTH. BaxHeiimue
CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGmemsl
0€30MacHOr0 UCMOIb30BaHUS CTPOUTEIBHBIX MAaTEPHAIIOB B IOBCEITHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

U3yueHne 00pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEACHUE
KaYeCTBEHHBIX peaklui Ha XJOPUA-WOHBI M HAOIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpaxaromue (U3NYecKue U XUMUYECKHE CBOMCTBA TajOreHOB M MX COEIUWHEHUHN (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUATIOB), O3HAKOMIIEHHWE C 00pas3laMu XJIOPUIOB (TaJIOTEHUIOB),
O3HaKOMJICHHE ¢ o0pa3uamMu cepbl U €€ COeIMHEHMSAMU (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyridWBaHHWS  caxapa TOJI  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, M3YUYECHUE XUMHUUYECKUX CBOWCTB Pa30aBICHHOW CEpHOMU
KHUCTIOTHI, TIPOBEJICHUE KA4eCTBEHHOU peakiuu Ha cyib(paT-HOH W HaONIOJeHHE MpH3HaKa e
NPOTEKaHUs, O3HAKOMJICHHE C (PU3UUYECKMMHU CBOWCTBAMM a30Ta, (ocdopa M HX COeAMHEHHM
(BO3MOXHO HCTIOJIb30BaHUE BUICOMATEPHATIOB), 0OpasamMu a30THBIX B (OCPOPHBIX YI0OpEHUIH,
NoJlyueHue, coOupaHue, pacro3HaBaHME M H3Y4YEHHE CBOMCTB amMMHaka, IpPOBEICHUE
KaueCTBCHHBIX peakuuid Ha HWOH aMMOHUA U Qocdar-uoH W U3ydYeHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIOTHI ¢ MEAbIO (BO3MOKHO
UCIIOJIb30BaHNE BUJECOMATEPHAIIOB), U3yYEHUE MOJIENeH KPHUCTAUIMYECKUX PEHIETOK aMasa,
rpaduta, ¢ymiepeHa, O3HAKOMIICGHHE C TPOIECCOM aACOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTUBOTA3a, MOMyUeHUE, cOOUpaHue, paclo3HaBaHUe
U U3YyYCHHE CBOWCTB YTJIEKHCIIOTO rasza, MPOBEJICHHE KAaYeCTBEHHBIX PEaKIuii Ha KapOOHAT U
CHWJIMKAT-UOHbl U W3Y4YCHHE MPU3HAKOB MX IMPOTEKAHMS, O3HAKOMJICHHE C MNPOAyKLIHEH
CHJIMKAaTHOW MPOMBIIIJICHHOCTH, PEUIeHHe 3KCIepUMEHTAIbHBIX 3a/a4y No TeMe «BaxHeimue
HEMETAIUIBI U X COCTUHEHUS.



MeTasibl M MX COeTMHEHHS

OO0mass xapakTepUCTHKAa XHUMHYECKUX DJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nosioxenus B [lepuonnueckon cucreme xumudeckux snemenTos 1. . Menneneesa u crpoeHus
aroMoB. CTpoeHue MeTaIoB. MeTalinueckas CBSI3b M METAJNIMYECKas KpHUCTaJUTMYecKast
peléTKa. DNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtauioB. Dusznueckne M XUMHUYECKHE
cBoiicTBa MeTaiioB. OOmue crocoObl MOMy4YeHHs] MeTaIIoB. [IoHATHE O KOPPO3HH METAJlIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CriaBsl (CTaib, YyTr'yH, JIOPATIOMUHHANA, OpOH3a) U
WX TIPUMEHEHHUE B OBITY ¥ IPOMBIIIICHHOCTH.

[llenounbie MeTauibl: ooxkeHue B [lepuoanyueckoit cucTeMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXJIEHHE B npupoje. PU3NUECKUEe U XUMHUYECKHE
CBOMCTBa (Ha mpuMepe HaTpust U Kaiust). OKCUIBI M THAPOKCUJIBI HATpHS U Kanus. [Ipumenenue
IIEJIOYHBIX METAJVIOB U UX COCTUHCHHI.

[[lenouyHo3emMenbHBIE METAUIBI MarHuii W Kajdblui: mosiokeHwe B Ilepuoanueckoit
cucreme xumuueckux anemeHToB [[. M. MeHpeneeBa, CTpo€HHME HMX aTOMOB, HAXOXIEHUE B
npupozae. PU3nyecKkue U XMMHYECKUE CBOWCTBA MarHus M Kajblusa. BaxkHenme coenruHEHUs
KaJIbIHs (OKCHI, THAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOKI €€ YCTpaHEHUSI.

AnmoMuHui: nonoxkeHue B llepumomgmueckoil cucrteme Xumuyeckux snemeHTtoB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXO0XKAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCUIA U THIPOKCH/Ia ATFOMUHUSL.

Kenezo: mnonoxenue B Ilepumomnueckodt cucteMe xumuyeckux osnementoB JI. M.
MeHnneneeBa, CTpOEHHUE aTOMa, HaxXOXJACHUE B Tpupojae. OPu3nNdecKue 1 XMMHYECKHUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunbl u comu skene3a (II) m xenesa (III), mx cocraB, cBoiicTBa U
MOJIyYeHHE.

Xumuueckuil Ixkcnepumenm:

O03HAKOMJICHHE C O00pa3liaMd METaUIOB M CIUIABOB, WX (PU3WUYECKHMMH CBONCTBaMHU,
U3YYCHHE PE3YJIbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO HWCIIOIB30BaHHE BHUAEOMATEPUATIOB),
0CcOOEHHOCTEH B3aMMOJICHCTBHS OKCUAA KANbLUS U HATPUS C BOJOU (BO3MOYKHO HMCIIOJIb30BaHHE
BHJICOMATEPHAIIOB), KCCJICIOBAHUE CBONCTB >KECTKOW BOJBI, IMpOIlECCAa TOPEHHS >Kele3a B
KHCIIOpoJie  (BO3MOXXHO  HWCITOJIb30BAaHWE  BUJIEOMATEPHAIIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKlMil Ha MOHBI: MarHus, KajublUs, aJIIOMUHUS, LKUHKA, xene3a (II) u xenesa
(IIT), memgu (II), HaGMrOIEeHNE W OMKCAHKE MPOIIECCOB OKpAITMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJIisg ¥ KaJbIHs (BO3MOXKHO HCIIOIB30BaHHUE BUICOMATEPUATIOB), UCCIeAOBaHNE aM(OTEpHBIX
CBOWCTB T'HJIPOKCHA ATFOMUHUS U THAPOKCU]IA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «Bakaenime MeTalluIbl U UX COSTUHEHUS.

XuMus M OKpyKawLias cpeaa

BemectBa n Matepuanbsl B MOBCEHEBHOM KU3HU 4YeJIOBEKA. be3omacHoe MCIoJIb30BaHUE
BEIIECTB M XHUMHUUYECKHX peaknuii B ObiTy. IlepBas momMomp NpH XUMHYECKHX OXKOTax M
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpesl (TpeeNibHas J0MyCTUMas KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMum B permeHun 3KOJIOTHISCKUX TTPOOIIEM.

Xumuueckuit Ikcnepumenm:

U3y4eHHe 00pa3IioB MAaTePUAIOB (CTEKIIO, CIIJIaBbl METAJLIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemnuie ceasu

Peanu3zanusi MeXNpeIMETHBIX CBA3EH MPU U3YYEHUU XUMHUHM B 9 Kilacce OCYIIECTBISIETCS
4yepe3 HCIOJb30BAaHWE KakK OOIIMX EeCTECTBEHHO-HAYYHBIX TMIOHATHW, TaK U TIOHSTHH,
SIBJISIFOLLUXCSL CACTEMHBIMU JIJIL OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.



OOme ecTecTBEHHO-HAYYHBIC IOHITHSA: HAYYHBIH (aKT, THIIOTE3a, 3aKOH, TEOPHS,
aHanu3,  CHHTE3,  Kiaccu(ukauus,  MEepUOJUYHOCTh,  HaONIONEHHE,  SKCIEPUMEHT,
MOJIEIMPOBaHKE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBL.

Odwusmuka: Martepus, aroM, OSJCKTPOH, TPOTOH, HEWTPOH, HWOH, HYKJIHI, H30TOIIbI,
pPaIMOaKTHBHOCTh, MOJIEKYJA, JJICKTPHUECKUH 3apsiji, TPOBOJHUKH, IOIYNPOBOJIHUKH,
TUBJICKTPUKH, (POTORIIEMEHT, BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHHWE BEIIECTBa, Tas,
pacTBOp, pacTBOPUMOCTb, KPUCTAJUIMUECKass pemETKa, CIUIaBbl, (PU3MYECKUE BEIHMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHUYECKOE TIPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunTes, npixanue, Omocdepa, SKOCHCTEMA, MHHEPAIbHBIE YI00pEHUs,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHbIEC BEIIECTBA.

l'eorpadust: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIE
HCKOIIaeMbIe, TOTUTUBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pE3yJbTaThl OCBOEHHS MPOTrpaMMbl OCHOBHOTO 0OmHIero oOpa3oBaHUs
JOCTUTAIOTCS B X0JIe O0YYEHHUsI XMMHUHU B €IUHCTBE YU€OHOH M BOCIIUTATEILHON JESITEIHbHOCTH B
COOTBETCTBUU C TPAJAUIHUOHHBIMU  POCCHMCKHUMH  COIIMOKYJBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMU TMOBEACHUS U
CIOCOOCTBYIOT MpOLIECcCaM CaMOIMO3HAHUS, CAMOPA3BUTHUS U COL[UAIN3AIMY 00YYarOIIUXCS.

JIMYHOCTHBIE PE3yJbTAaThl OTPAXAIOT TOTOBHOCTh OOYYAIOLIMXCS PYKOBOJICTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M paclIMpeHHe ONbITa JESITEIbHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:

[IEHHOCTHOTO OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyUHOMY
HACJIEIMI0, TIOHMMAaHMs 3HAYCHHS XHMHYECKOW HAyKH B KH3HH COBPEMEHHOTO OOILIECTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX TOCTHKEHUSIX U OTKPBITHSIX
MHUPOBON M OTEUECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAyUYHBIX 3HAHUSX 00 ycTpoicTBe
MUpa 1 00IIecTBa;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

IPEJICTABICHUST O COILMAIbHBIX HOpPMax M MpPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUH B
KOJUJIEKTHBE, KOMMYHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHOHMCCIIeI0BATENbCKONW, TBOPUECKOW U JAPYIHMX BHUAAX JEATENBHOCTH, T'OTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM JESATEIbHOCTH MIPU BHIMOJIHEHUH YUeOHBIX, TO3HABATEIbHBIX 33/1ad,
BBIMOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUM Y4E€OHBIX IMPOEKTOB, CTPEMJICHUS K
B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOINM B MpOLEcCe 3TOM yuyeOHOH AesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEIEHUE W TOCTYNKH CBOMX TOBApUIIEH C TO3UIMH HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHMS MTOCIIEICTBUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHUS O  BEIIECTBE U  XHUMHUYECKOM  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAyKd U COCTABIISIIOIIME OCHOBY IS
MOHMMAHUS  CYIIHOCTH HAyYHOW KapTHHBI MHpa, [PEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SIX UYEJIOBEKAa C MPHUPOJHON CPeloi, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAIPaBJICHHbIE Ha IOJy4YEHHE HOBBIX 3HAHUW MO XUMUH,
HEOOXoIuMBbIE Ul OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SBJICHUHN, I03HABATEIILHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPBhl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPaTypOM, NOCTYMHBIMH TEXHUYECKUMHU CpEICTBAMU
MH(OPMALMOHHBIX TEXHOJIOTHUH;

UHTEpec K OOy4YCHHMIO M TO3HAHUIO, JII0003HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHUS B JaJbHEHIIEM;

4) popMupoBaHus KYJIbTYPbI 310POBb:

OCO3HAHHME IICHHOCTH >KHU3HH, OTBETCTBEHHOI'O OTHOILICHHS K CBOEMY 30POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 >KW3HU, OCO3HAHME IIOCIEACTBUN W HENpPUSATHE BPEIHBIX
MPUBBIYEK (YMOTPEeOJECHUs aJIKOrojsi, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS



nmpaBujl 0€30MaCHOCTH TPH OOpPAIICHUH C XUMHUYECKHMH BEIIECTBAMU B OBITY M peabHOU
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEpPEC K MPAKTUUYECKOMY M3y4eHHUI0 Mpodeccuil U Tpyda pa3InyHOro poja, yBaKeHHE K
TPpyoy U pe3yjbTaTaM TPYAOBOM JAEATEIbHOCTH, B TOM 4YHCIIE€ Ha OCHOBE IPHUMEHEHUs
NPEIMETHBIX 3HAHWW 10 XUMHUH, OCO3HAHHBIM BBIOOP WHIUBUIAYATbHOW TPACKTOPUHU
MPOJODKCHHUST O0pa3oBaHUsA C YYETOM JIMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX WHTEPECOB U MOTPEOHOCTEH, YCIEeMHON MPOPECCHOHATBHONW NEITEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IallTUPOBATLCS B MPO(decCHoHaNbHOM cpere;

6) 3K0JI0TMYECKOT0 BOCITUTAHUSA:

HKOJIOTMYECKHU TEJIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0pPOBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U TICHUXHYECKOMY 30pPOBBIO,
OCO3HaHHE IIEHHOCTH COOIOCHUS TPaBUI 0€30MACHOTO MOBEJCHHS MIPH padoTe ¢ BEIIECTBAMU,
a TaKKe B CUTYalHsIX, YTPOXKAIOIINUX 37JOPOBBIO U KU3HHU JIOJICH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIy4aeMble MPU H3yUYEHUU XUMHUH, JJIs pelIeHUS
3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH MPUPOTHON CPEOil, ISl TOBBIIIEHUS YPOBHS SKOJIOTHYECKOM
KyJbTYPBbl, OCO3HAHUS TJI00ATLHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTel MX pelleHus
MOCPEACTBOM METOJIOB XMMHH, SKOJIOTHYECKOTO MBINUICHHS, YMEHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLIMAJIBHOW MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMETHBIX pPe3yJbTaTOB BBIACISAIOT 3HAYUMBIC IS (HOPMHpPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, KCIIEPUMEHT U APYTOE.), KOTOPHIE HUCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax U MO3BOJISIIOT HAa OCHOBE 3HAHUH U3 ATHX MPeAMETOB (POPMUPOBATH NMPEACTABICHUE O
[EJIOCTHOW HAYyYHOW KapTUHE MHpa, U yHHUBEpCaldbHbIC yueOHbIE NEWCTBUs (TIO3HABATENbHBIC,
KOMMYHHKATHBHBIC, PETYJIATUBHBIE), KOTOpble 00ecnedynBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHHUIO Y4eOHOM 1eATeIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJbHbIE y4eOHbIe JeiicTBUS

basoBble Jlornyeckue 1efcTBUSA:

YMEHHS HUCIHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU 3HAHHIA:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH (BBIIEISATH UX XapakTepHble IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMHU MOHSITUSAMMU), UCIIOIb30BaTh MOHATUS ISl OOBSICHEHUS
OTIIENbHBIX (DAKTOB W SIBICHUI, BHIOMpATh OCHOBAaHUS W KPUTEPUH JUIS KIACCU(PUKALUN
XUMHUYECKHUX BEIIECTB M XMMHUYECKUX PEaKIUi, YCTAaHABIUBATh MPUYNHHO-CIICJICTBEHHBIC CBSI3U
MEXly 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKUE PacCy X AeHUs (MHIYKTUBHbBIC, 1€TyKTUBHBIE,
10 aHAJIOTHH), eNIaTh BBIBOJBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHSITh B MPOIEcCe MO3HAHUS MOHATHUS (MPEAMETHBIE U METalpeIMETHbIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJENH, HCIOJb3yeMble B XUMHH, MPeoOpa30OBBIBATH MIUPOKO
IPUMEHSIEMbIE B XUMHUU MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakUuh — TpU pelIieHuu ydeOHo-
MO3HABATENBHBIX 33/a4, C YYETOM OTHX MOJETBHBIX TNPEJICTABICHUA BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHYECKHX BEIIECTB U
XUMHYECKHX PEaKIUi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUMS B U3yUaeMbIX IPOIECCaX U SIBICHUSIX.

basoBble ucciieoBare/ibCKue 1eCTBUA:



yYMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BONPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM U MPOBEICHUIO YUYEHUYECKUX
JKCIIEPUMEHTOB, YMEHHE HaOII0JaTh 32 X0JI0OM HpOIecca, CaMOCTOATEIbHO MMPOTHO3UPOBAThH €TI0
pe3ynbTar, (GopMyIupoBaTh OOOOIIECHHS M BBIBOJBI 10 pPE3yJibTaTaM IMPOBEAEHHOTO OIIBITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHEe BBIOMPATh, aHATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMALIMIO PA3TUYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYYaeMYI0 U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs TUTepaTypa
XMMHUYECKOTO COZICp)KaHHUs, CIPaBOYHbIE IMOcoOMs, pecypchl VHTepHeTa), KpUTHYECKH
OLICHUBATh MPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(OpMaLINIo;

yMEHHE IPUMEHATh Pa3IMYHbIE METO/IbI M 3alIPOCHI IPHU MOUCKe U 0TOOpe UHPOpMALK 1
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOUMBIX ISl BBIITOJHEHHS YU€OHBIX U TIO3HABATENBHBIX 3a/1a4
OTIpeNIeIEHHOT0 THUMA, MPHOOpPETeHHEe OIbITa B 00JacCTH HCMOIb30BaHUS HH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO HMCIIOJIb30BAHMS Pa3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOUPATH ONTUMAIbHYIO (OpPMYy MpEICTaBICHUS
uH(pOpMAIllMM ¥ WJUTIOCTPUPOBATH peEIIaeMble 33/1a4ydl HECJIOKHBIMH CXEMaMH, IHUarpaMMaMu,
npyrumu GpopmamMu rpaduku U ©X KOMOMHALUAMU;

yMEHHE HCMOJb30BaTh W aHAJIM3UPOBATh B MpolEcce y4eOHOW M HCCIeA0BaTEIbCKOM
JEeSATENIbHOCTH UHPOPMAIIUIO O BIUSHUU MPOMBIIIJICHHOCTH, CEIbCKOTO X03sIiiCTBa U TpaHCIopTa
Ha COCTOSIHUE OKPY>KAIOLEH PUPOJHON CPELBI.

KoMMyHUKAaTHBHBbIE YHHBepcaJbHble Y4eOHbIe el cCTBHUA:

YMEHHUS 3aJlaBaTh BOIPOCHl (B XOJe auajora W (WJId) JIUCKYCCHHM) TIO CYIIECTBY
oOcyxxgaeMoil Tembl, (OpPMyIHpPOBaTH CBOM IMPEAJIOKEHUS OTHOCUTENHHO BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS IPEACTABIATH MOJyYCHHbIE Pe3yJIbTaThl T03HABATEIBHOM ESTEIbHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh NPE3eHTALUI0 PEe3yJIbTaTOB BBHIMOJIHEHHUS XUMHYECKOIO
JKCTIEpUMEHTa (JJa0OpaTOPHOTO OMBITa, JTAOOPATOPHOW pPabOTHI MO HWCCIEAOBAHHIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTA);

YMEHHUSI Y4eOHOTO COTPYJIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABAaTEIbHOW U
HCCJIEIOBATEIbCKON N1eATEIbHOCTH MpPU PEUICHUH BO3HHUKAIOMIMX NpoOJieM Ha OCHOBE yuéra
O0IIMX WHTEPECOB M COIIACOBAHMS TMO3UIUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMBI», KOOPAUHALIMSL COBMECTHBIX ACUCTBUI, ONpEAEICHUE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJIHEHHOM paboTHI U pyTHE).

PeryasiTuBHble yHHBepcaibHble yUeOHbIE 1eliCTBHS:

YMEHHE CAaMOCTOATEIBHO ONMPENENSITh LeNU AeSTebHOCTH, JIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBAaTh M NPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JESTEIbHOCTh, BBIOMPAThH
HanOonee dS(QeKkTuBHbIE CIOCOOBI pelieHHs Y4eOHBIX M IO03HABaTEJIbHBIX  3a/ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATh MPEAJIOKEHHBIM alrOpuTM NEHCTBUN MpuU
BBIMIOJTHEHUH 3aJaHUil ¢ y4E€TOM IMOJIy4eHHMs] HOBBIX 3HAHMM 00 H3y4yaeMbIX OOBEKTax —
BELIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IMOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHON LENH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, ITpe/yiaraéMble B yCJIOBUU 3aaHUH.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO OO0S3aTEIBHOTO COACpKaHMUS,
YCTAHOBJICHHOTO JaHHOH (exepanpHON pabouell NporpamMMoM, BBIICISIOT: OCBOCHHBIC



0o0yJaromMMHUCSl HaydHblE 3HAHWS, YMEHHUS M CHOCOOBI JCHUCTBHUH, crenupUIecKue JUis
HpeI[MeTHOI\/'I O6J'IaCTI/I «XI/IMI/I}I», BUJbI ACATCIBHOCTU IO IMMOJYYCHUIO HOBOI'O 3HAHUSA, C€TO
UHTEpIpEeTaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU€OHBIX U HOBBIX CUTYallUsX.

K xonmy oOydeHust B 8 Kijiacce mpeIMETHBIC pe3ysIbTaThl Ha 0a30BOM ypPOBHE JOJDKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y 0OOYUAIOIITUXCSI YMECHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XMUMHMUYECKUX TMOHSATUN: aTOM, MOJIEKYJIa, XUMHUYECKUN
AJIIEMEHT, NPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMECh (OAHOpPOAHAs U
HEOJITHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENbHAs aTOMHas M MOJIEKyJspHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JOJS XUMHYECKOIO
9JIeMEHTa B COEQUHEHUH, MOJSPHBIH OOBEM, OKCHJA, KHUCIOTa, OCHOBAaHHE, COJb,
3IIEKTPOOTPHLIATEILHOCTh, CTENIEHb OKUCIICHUS, XUMHUYECKas peaKiys, Kiaccudukanus
peakuuii: peakliui COEANHEHNS, PEAKLIUN Pa3JIOKEHUs, PEaKLIUU 3aMEILEHUs, PEAKLIUI
00MeHa, 2K30- U IHJIOTEPMHUYECCKHE PEAKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
JJIEKTPOHHBIA CJION aToMa, aToMHas opOuTaib, paAuyC aTroMa, XMMHYECKas CBS3b,
MOJISIpPHAsE ¥ HENOJsipHasi KOBAJIGHTHAs CBs3b, MOHHAs CBsI3b, MOH, KaTHOH, aHUOH,
pacTBop, MaccoBasi 10JIs BellecTBa (IPOLIEHTHAs! KOHIIEHTpAIHs) B paCTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX MOHATHI M NPUMEHSTH 3TH
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (OpMyJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKLIUN;

OTNpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OHMHApHBIX COCAMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEOUHEHUH 1o d¢opmyiaM, BHA XUMHYECKOH CBS3U
(xoBaJIeHTHas M MOHHAs) B HEOPTaHUYECKUX COCTUHEHUSX;

packpeiBaTh cmbica llepuogmueckoro 3akona J[. M. MenneneeBa: 1eEMOHCTPUPOBATH
[NOHMMAHHUE IEPUOJUYECKON 3aBUCUMOCTH CBOMICTB XHMUYECKUX 3JIEMEHTOB OT HX
nojioxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHMsI MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TabmuuHyo ¢opmy [leproguueckoir cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «TJaBHas moArpynmna (A-rpynma)» u
«nobounas moarpynna (b-rpymma)», Mameie W OOJBINME TEPUOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMetoTcss B Tabmune «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeeseHre ux Mo 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIUPOBaTh XMMUYECKHE 3JIEMEHTHI, HEOPraHMYECKHE BEIIeCTBA, XUMUYECKHE
peakuuu (MO YUCIYy U COCTaBY Y4YacCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBAa BELIECTB Pa3IMYHBIX
KJIaCCOB, MOATBEpPXKJas ONUCAaHWE [pPUMEpPaMU  MOJICKYJISIPHBIX  YpaBHEHUMU
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUI;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUI B PA3JINYHBIX YCIOBUAX;
BBIYHCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MAaccChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA Mo (hOpMyJie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOANTH PACYETHI 110 YPABHEHUIO XUMUYECKON PEAKIINH;



MIPUMEHSATh OCHOBHBIE OTIEPAIMM MBICIUTEILHON ACATEIHPHOCTH — aHAM3 M CHUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTH3AINIO, KIACCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI MU3YYEHUs CBOWMCTB BELIECTB M XWMHYECKHX PEAKIUU,
€CTeCTBCHHO-Hay4YHbIE =~ METOJbI ~ TO3HAHUS  —  HAOMIOJAeHWe,  H3MEpEHHe,
MOJICIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeoBaTh TMpaBWJaM TIOJIB30BAHUS XUMHUYECKOHM TOCYJIOoM U  J1ab0paTOpHBIM
o0opyloBaHHEM, a TAaKXe TMpaBWJIaM OOpalleHUs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKITUSMH T10 BBITTOJIHCHHIO JIAOOPATOPHBIX XHMHUYECKHX OIBITOB TIO MOTYYEHHUIO
U CcOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOAA M KHCIOPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPEIEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XMMHYECKHE IKCIICPUMEHTHI 110 PACIO3HABAHHUIO PACTBOPOB IEIOYCH U
KHCJIOT C TIOMOITLI0 MHAUKATOPOB (JTakMyc, peHodTanenH, METUIOpaHK U IPYTHE).

K koHmy oOydeHus B 9 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOLINXCS YMEHHIA:

PacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKUX MOHSTHHA: XMMHUYECKUU 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BELLIECTBO, CJI0KHOE BELIECTBO, BAIEHTHOCTD,
3IEKTPOOTPHULIATENILHOCTh, CTENEHb OKUCICHHS, XUMUYECKas peakius, XUMHYecKas
CBS3b, TEIUIOBOM (PPEeKT peakiuu, MOJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,
HEDJICKTPOIUTHI, DJIEKTPOTUTHYECKAsT JTUCCOLMAIUS, pEaKlIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBIC pEaKIIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAaKIUU,  OKUCIHUTEIb,  BOCCTAaHOBUTEID,
OKHUCJICHHE M BOCCTAaHOBJICHHE, aJIOTponus, amM(pOTepHOCTb, XHWMHYECKas CBS3b
(koBaJleHTHAsi, HOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOoppo3us
METaJVIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM peaKIuu, TMPEeaeibHO JOIYyCTUMAs
koHneHnTpauus [1JIK BemecTna;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHS IIPH OMUCAHUU BEILIECTB U X MPEBPAIICHHI;

UCIIOJIb30BAaTh XMMMYECKYI0 CHUMBOJIMKY JJIi COCTaBJCHHS (QOpMyJ BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIUN;

ONpENENsATh BAJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COCIMHEHUSX Pa3IMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K OMNPEACIEHHOMY
KJIACCy COENMHEHUH 1o QopMmyliaMm, BHA XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOM
dbopMmyrie, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPraHWYECKUX COEIUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBaTh cmbica llepuoguueckoro 3akona J[. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro NMOHMMaHMe: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio popmy [lepuonnyeckoii
CUCTEMBl XHMHYECKHX ODJIEMEHTOB: pa3nyaTh TOHATUSA «TJaBHas mnoxarpynma (A-
rpynmna)y u «mnobouHas mnoxarpynmna (b-rpynma)», Manble W OONbIINE TMEPHOMBI,
COOTHOCUTh O0O3HAu€HUs, KOTOphIE HMEIOTCSI B MEPUOJUYECKON Tabnuue, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCiIo IEKTPOHOB U pacIipeielieHUue UX 10 AIEKTPOHHBIM CII0SM),
OOBSICHATH O00IIMe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB JJIEMEHTOB M HX
COEMHEHUH B MpeJienax MalbIX MEePUOJIOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJaccu(puIUpoBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakiuu (1Mo 4MCIy M COCTaBYy YYacTBYIOIIMX B PEAKIMU BELIECTB, 10 TEIUIOBOMY
3 eKTy, M0 U3MEHEHHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCBHIBATh) OOLIMEe M cHenu(HUUECKHe XUMHUYECKHE CBOMCTBa
IPOCTBIX U CIOKHBIX BEIIECTB, OATBEPAKAAs ONMMCAHNUE IPUMEPAMU MOJIEKYJISPHBIX U
VMOHHBIX YPAaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUM;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKONM TUCCOLMAIIMU KUCIIOT, IEI0UYe U COJIEH,
NIOJIHBIE U COKpAIIEHHBIC YPAaBHEHUS pEeaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEeaKIuii,
MOATBEP)KJAIOIUX  CYIIECTBOBAHME TIE€HETUYECKOM CBA3M MEXAY BEILECTBAMU
Pa3IUYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCa STHX PEeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTU OT MX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAaHUs XMMHUECKUX MPEBPAILEHUI B Pa3JINYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEILIECTB, MacCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIeMEHTa 1o (popMylie COeTUHEHNs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

coOuoaTh MpaBWja IOJIB30BAaHUS XUMHMUYECKOW TOCYJIOM U J1aOOpaTOpHBIM
00OpyI0BaHHEM, a TaKKe IpaBHia OOpalleHUs C BELIECTBAMH B COOTBETCTBHU C
UHCTPYKIMSAMU 110 BBIIOJHEHHIO J1a00paTOPHBIX XUMHUYECKUX ONBITOB IO IMOIYYECHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIIEKHCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IMyTEM XJOpHI-, OpOMHI-, MOAHMI-, KapOoHar-, ¢docdar-,
CHJIMKAT-, Cynb(haT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHMS W HWOHBI HM3YYCHHBIX
METAJIJIOB, MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
IIPUMEHATh OCHOBHBIC OIECPALlUU MBICIUTEIBHON NEATENbHOCTH — AHAIU3 U CHUHTE3,
CpaBHEHHME, O00O0OIIEHHEe, CHCTEMAaTU3aLUIO, BBIABICHHE PUYUHHO-CIIEICTBEHHBIX
CBA3CH — JUIA M3Y4YEHHUs] CBOWMCTB BEIIECTB M XMMHMYECKHX DPEAKIMH, €CTECTBEHHO-
Hay4YHble METOAbl T[O3HAaHWs — HaOJIOJEHUE, U3MEpEeHUe, MOJCIUPOBAHHE,
HKCIIEPUMEHT (peaslbHbI M MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoJyudecTBO yacos
Ne HaumeHoBaHue pa3iesioB U JyieKTpoHHBbIe (LM pOoBbIE)
KountpoabHbie IpakTHyeckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PecypChl
padoThI padoThI
Pa3nea 1. IleppoHavyanbHble XUMHUYECKHE NOHATHS
Xumust — BakHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK

’ MPAKTUYECKOU S TETBHOCTH https://m.edsoo.ru/7f41837¢

yeJoBeKa

12 BerecrBa 1 xumMuueckue 15 1 Bbu6nuoreka [JOK

) peakuuu https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasznen 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmumoreka [IOK

' 00 oxcumax https://m.edsoo.ru/7f41837¢
)9 Bopopon.Ilonsitue o kucnorax 2 1 bu6mmoreka [IOK

’ U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

’ OCHOBAaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Nroro no pazgeny 30

Paznen 3. llepnoanueckuii 3axkon u [lepuoguveckas cucrema xumuyeckux 3j1eMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIUT



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepronnueckuii 3aK0H U

11 [Tepunonnueckas cucrema 7 Bbu6nuoreka [JOK
XAUMHUYECKHX 3JIeMeHTOoB []. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aTroma
XuMu4decKas CBA3b.

3.2 OKHCIUTEIBHO- 8 bubmmorexa [IOK

https://m.edsoo.ru/7f41837c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
Pe3epBHOE Bpems 3 bubmorexa [TOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KUIIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unpposbIe
Ne /i P Konrpoabnsie IIpakruueckue (ipp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUMHYeCKHE peaKIUun
11 [ToBTOpenue u yrirybneHue 3HaHUH 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeyioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubanorexa [HOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAS JUCCOLNALIHS. g 1 1 bubmmoreka [JOK
’ XUMUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HeMeTaJJIBI M UX CO€IHUHEHUS
21 OO01mast xapaKTeprucTUKa XUMUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aorensr https://m.edsoo.ru/7f41a636
OO61mas xapakTepucTUKa XUMUYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [OK
' PYTHEL L-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepucTUKa XUMUYECKUX
2.3 anemMeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' PyTaL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XapaKTepruCcTUKa XUMUIECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 buommorexa LIOK
) . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECAMHEHUS
Hroro no pazneny 25



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

Pa3gen 3. MeTaJJIbI M X COCIUHEHU A

bu6mmoreka [IOK
1 I 4
3 Obmpae cBOHCTBA METAILIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
2 B 1
3 aKHEUIIe MeTaJUIbl U UX COSIUHCHUS 6 hitps://m.cdsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus U oOKpyKammas cpeaa
4.1 BermecTBa 1 MaTepualinsl B )KU3HH YeJIOBEKa 3 bubmorexa LIOK
) Hl p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

8 KJIACC
KouunyecTBo 4acos JIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yuyeHuss oOpasoBaTejbHbIE
padoThI padoThI
pecypchl

| [Ipenmer xumuu. Poiap XuMuu B )KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOAaX MO3HAHUS B XUMHH 1 bubmorexa OK

A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «IIpaBuia

3 paboTHI B 1abOpaTOpuu U IPUEMBI 1 bu6nuoreka [IOK
oOparieHus ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 YucTteie BemecTBa 1 cMecu. CriocoObl 1 bubmoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2

5 «Paznenenue cmeceil (Ha nmpumepe 1 bubmorexa [IOK

A . p p https://m.edsoo.ru/ff0d28c8
OYMCTKHU TTOBAPCHHOU COJIH )»
bubmunoreka LIOK
6 A 1
TOMBIH MOTICKYITHL https://m.edsoo.ru/ff0d2a6c

7 XUMHUUYECKHE dJIEMEHTBI. 3HAKH 1 bubnuoteka [JOK
(CHMBOJIBI) XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie u c10KHBIE BEECTBA 1 bubmorexa OK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50



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

3aKO0H IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmunoreka LIOK
10 X .B
umecKas opmya. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
1 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoteka [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsi Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10715 XUMHAYECKOTO bubmuoreka [JOK
3JIEMEHTA B COeUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecTBa. Mob. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJICHUS. bubnuoteka [JOK
XuMHUeCKast peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycinoBus NpoTEKaHUS bu6nuoreka [IOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MaCcChl BELIECTB. bubnmoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrancienus: konuuecTBa, MacChl
17 BEIIIECTBA [0 YPAaBHEHUSAM XUMHUYECKUX bubmorexa OK
= . yp https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanms XuMruaecKux peakiuit
18 (coenuHEeHUs, pa3I0KEHUS bubmorexa OK
A b ’ https://m.edsoo.ru/ff0d3{34
3aMeIleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHnuKIoneauct. O6o0meHne bubmorexa [IOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
20 KonrtponsHas padora Nel mo reme Bu6muotexa [JOK
«BelecTBa 1 XUMHYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bu6nuorexa [IOK

Bo3ayxa. Kuciopoa — snemMeHT u

https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
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https://m.edsoo.ru/ff0d5708
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https://m.edsoo.ru/ff0d448e

nmpocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHAE CBOMCTBA

but6mmoreka [IOK

22
KNCI0POAA (peaKiii OKHCICHH, https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI ToTyYeHHUsT KUCIIOPO/ia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
TennoBoii 3 ekt xuMmudeckon
24 peaKIu, IOHATHE O bubmunoreka LIOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIHSIX
TomnuBo (He(Th, yroib U METaH).
25 3ar ﬂSHeéHeqlios yxa CIIOCOOBI lro bubmorexa [IOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAICHUS
[TpakTuyeckas padora Ne 3 o Teme
26 «[Tonydyenne u coOupanue KUCI0poia Bubnmorexa [IOK
M N p posa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
7 Bonopoa — snemeHT 1 npocroe bubnuoreka [JOK
BellecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [{OK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
29 IT
OIPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHHs BOAOPO/ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas pabora Ne 4 o Teme
but6mmoreka [IOK
31 «ITonydyenne u coOupanue BOJAOPOA,

W3y4YECHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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MossipHblii 00bEM Ta30B. 3aKOH

bubmunoreka LIOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA
33 BCIIECTBA ra3a I10 ero U3BECTHOM bubmorexa [IOK
= . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncienus o0bEMOB ra3oB 1O
34 aBHEHUIO PeaKIMU Ha OCHOBE 3aKOHA bubmorexa HOK
b .. peatt o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHHUI T'a30B
15 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbiieHHbIe
37 U HEeHACBIIIIEHHLIE pacTBOPLI. MaccoBas bubmorera [IOK
= p bl https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTrueckas padota Ne 5 mo Teme
13 «ITpuroroBieHue pacTBOPOB ¢ bu6nuoreka [IOK
OnpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEILIECTBA»
19 KonTponbnas padora No2 mo teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupel: cocTaB, KiacCUpUKALIUS, bubmunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: cOCTaB, KJIacCU(PUKAIIHS, bubmunoreka LIOK

HOMEHKJIAaTypa

https://m.edsoo.ru/ff0d67ca
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ITonyuyenue u XMMHUYECKUE CBOMCTBA

bubmunoreka LIOK

43
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarms, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHnue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) oI q)eHI/I;{ XI/IMI/I‘IZ(IZ)KI/IG bubmorexa [IOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPraHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN
43 ['enernueckas cBs3p MEKy KiIaccaMmu bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O06o001IeHre U CUCTEMAaTU3aIks 3HAHUH
- H https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Ne3 mo teme
" bubmuoteka [JOK
50 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
o https://m.edsoo.ru/00ad9e1la
COCMHEHMI
[TepBbie MOMBITKH KIacCUPUKAITTT
bubmunoreka LIOK
51 XUMHYECKUX 3J1eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AIEMEHTOB
[Tepuonnueckuii 3aKOH 1
bubmunoreka LIOK
52 [Tepuoauueckas cucTeMa XUMHYECKHUX
https://m.edsoo.ru/00ada52c
anemenToB /1. V1. MenaeneeBa
bubmunoreka LIOK
53 Ilepuonsl, rpynnel, NOATPYIIIILI

https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. COCTaB aTOMHBIX

bubmunoreka LIOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YeK
55 aTOMOB 3J1eMeHTOB [lepuoauueckoi Bubnmorexa [IOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneesa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA MO €0 MOJIOKECHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanyeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U nipakTuku. /1. 1. bu6nuoreka [IOK
MenpeneeB — y4€HbIN, IEIAror u https://m.edsoo.ru/00ada96e
rpaKJaHUuH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XAMUYECKHAX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmunoreka LIOK
59 VoHHas XuuHHeckas Cassb https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XUMHUYECKast Bubmuotexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeNoJsipHAs XMUMUYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 CTeneHb okHCICHHA https://m.edsoo.ru/00adae28
63 OKHCIUTETbHO-BOCCTAHOBUTEIbHBIC bubmuoreka [JOK
peakuuu https://m.edso00.ru/00adb076
bu6mmoreka [IOK
64 OKucnauTeny 1 BOCCTAHOBUTEIHU
https://m.eds00.ru/00adb076
65 KontponbHas padota Ne4 o teme bubnuoreka [JOK
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«CTtpoenne aToMa. XMMHUUYECKas! CBSA3bY

https://m.edsoo.ru/00adb486

66 PeseprubIil ypok. O600mIeHNE 1 | bu6nuoreka [IOK
CHCTeMaTHu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHrlit ypok. O600mienue u 1 bubnmoreka [JOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0001eHne 1 | Bu6muotexa [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KouunyecTBO 4acos JJIeKTPOHHbBbIE
Ne Hdara uudposbie
Tema ypoka Konrpoabnsie  IIpakrTuueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[lepuoauueckuii 3aK0OH.
| Ilepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMHUYECKHX deMeHTOoB /1. 1. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH
. but6mmoreka [IOK
2 CBOMCTB XMMUYECKHUX AJIEMEHTOB 1
. https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB
3 Knaccudukanust 1 HOMEHKJIAaTypa 1 bubnmoreka [JOK
HEOPTaHWYECKHX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMUYECKON CBSI3U U TUIIBI 1 bubnuoteka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpeHue u yrioyoieHue 3HaHUI 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca
6 Knaccudukanmst Xumuaeckux 1 bubmunoreka LIOK
pEAKIHI MO pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IloHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IloHATHE O TOMOT€HHBIX U 1 Bubmorexa OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHH.
but6mmoreka [IOK
8 DakTOpPBI, BIUSIOIINE HA CKOPOCTh 1

XUMHUYECKOH PCaKur U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHUCIINTEIIFHO-BOCCTAHOBUTEIIHHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOTUTUYECKOMN
10 nccoranuu. CuiabHbBIE U c1a0ble bubnnorexa LIOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peaKtt https://m.edsoo.ru/00add448
XUMHYECKHUE CBOMCTBA KHUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubnnorexa LIOK
p UH https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITTT
XHUMHUYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIEHUNA 00 Bubmorexa OK
pe . https://m.edsoo.ru/00add8b2
AJICKTPOJIUTUYECKON JTUCCOIHAITIT
14 IlousTue o runpoause coieu buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTr3aIus bubnuoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckast pabora Ne 1.
16 «Pemrenne skcriepuMeHTaIbHBIX bubmmorexa LOK
p https://m.edsoo.ru/00addbfa
3a7au»
Kontponbnas padota No2 o teme
17 «DNEKTPOIUTHYECKAST TUCCOINAIINS bubnnorexa LIOK
p A HHATH. https://m.edsoo.ru/00addecO
XHUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/III;I/III/I‘IGCKIz/Ie CBI;ﬁCTBa Ha IIpUMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJjopa
19 Xnoposogopona. CosnsiHast KUCIIOTa, Bu6muotexa [JOK
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XMMHYECKHUE CBOMCTBA, IOJyYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHNE
[IpakTuueckas padora Ne 2 o reme
20 «ITonyueHnne COMIAHON KUCIOTHI Bubnmorexa [IOK
Y . . ’ https://m.edsoo.ru/00ade348
u3yuyeHue e€ CBONUCTB»
Boruncnenus mo ypaBHeHUSIM
. but6mmoreka [IOK
21 XUMHYECKUX PEAKIU, €CIIU OJUH U3
https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas XxapakTepuCTUKA 3JIEMEHTOB bubnmoreka [JOK
VIA-rpynmst https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKAIIMH CEPHI.
7 Haxoxnaenue cepsl 1 €€ coenMHEHNI Bubmuotexa [JOK
B [IpUpOJIe. XMMHUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj, CTpoeHuUeE, bu6nuoreka [IOK
¢u3nUeckrue 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
. bu6mmoreka [IOK
25 (bu3HYEeCKre U XUMHUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
PUMEHEHUE
XUMHYECKUE peaklii, JexKallue B
OCHOBE IIPOMBIIIIJIEHHOTO CII0c00a
26 MOJTYyYE€HUSI CEPHON KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaIOIIEH Cpebl COETUHEHUSIMU
cepbl
7 Brruncnenue MaccoBoil 40JIM BBIXOJA bubmoreka [JOK
MPOJIYKTa PEAKIIUU https://m.edsoo.ru/00adec8a
28 OO01mast xapakTepuCcTHKa dJIEMEHTOB bubmmoreka [JOK
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VA-rpynnsl. A30T, pacipocTpaHeHHE
B IIpupo/ie, Gu3nvecKue u
XUMHUYECKHUE CBOKCTBA

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

AmMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, ITOJIYYCHHUE U bubmmorexa [IOK
> HOTLY https://m.edsoo.ru/00adf004
PUMEHEHUE
[IpakTrueckas padota Ne 3 o Teme
30 «ITomyyeHne aMmmMuaka, U3y4eHUe ero bubmorexa OK
N ' i https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KQU€CTBE MUHEPATbHBIX

32 oOpeHmii. XUMHYECKOE bubmorexa HOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HCHUE OKPYXKAIOIIEH CpeIbl
COCOUHCHUSMH a30Ta
®ocdop. Oxcun dhochopa (V) u

33 (1)00(%)0 pHaﬂ KI/ICJ'I((i))Ta q)(l)plzsn(qezzxne u bubmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyUYCHUE
Hcnons3oBanue pochatos B

34 KaueCTBE MHHEPAIBbHBIX YI0OPECHUH. bubnmoreka [JOK
3arpsi3HeHue NPUPOJHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacmpocTpaHeHNUE B

35 pu I())z[e EHBI/II:IGCKI:/IG A XUMHUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcuapl yraeposa, ux pu3ndeckue u bu6nuoreka [IOK

XUMHUYECKUE CBOVCTBA.

https://m.edsoo.ru/00adfebe
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DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ oKcuaoM yrieposa (IV)

37 YronpHas KUCIOTa U €€ COTN bubmorexa HOK
https://m.eds00.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

18 "IlosrydyeHune yrieKucioro rasa. Bu6muotexa [IOK
KauectBenHast peaxiiysi Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KaK O bubmmorexa IOK
p https://m.edsoo.ru/00ac054¢
COCIMHEHUSX YIIIepoaa
40 KpeMmuunii u ero coefuHeHns bubmmorexa IOK
P https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

41 AKCIIEPUMEHTAIBHBIX 3a/J1a4 110 TEME bu6nuoreka [IOK
«BaxHeine HeMeTauIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHEHUS
Kontponbnas padota Ne3 mo teme

N but6mmoreka [IOK
42 «Baxueie HeMeTauIbl U UX
https://m.edsoo.ru/00ac0el8
COCTMHEHUS
OO6mas XxapakTepruCcTUKa XUMHUIECKUX
3JIEMEHTOB — METAJIIOB.

43 Merannu4deckas CBsI3b U bubnuoreka [JOK
METAJUTNYECKast KPUCTAJIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YECKUe CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJLIIOB.

. but6mmoreka [IOK

44 DIIEKTPOXUMUYECKUH P

HaIPsHKEHUN METalIoB

https://m.edsoo.ru/00ael 156
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O61u1me crnocoObl MoTyueHUst
MmeTaiuioB. CruiaBel. Beluucienus mo

45 ABHEHUSIM XUMUYECKUX PEAKIINI bubnnorexa LIOK
yp PeaKILH, https://m.edsoo.ru/00ael 156
€CJIM OJTMH U3 PEareHTOB COJCPIKHUT
pUMeECH
b K
46 [ToHsiTHE O KOPPO3UU METAIIIIOB nommorexa 10
https://m.eds00.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[enourpie MeTanb! https://m.edsoo.ru/00ae14b2
43 OKcCHUIBI M TUAPOKCUIBI HATPUS U Bbubmunoreka LIOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IlenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael 5e8
50 Baxneiimme coenuHEeHUS KaJIbIUI bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O000I1IIeHNE U CUCTEMATU3ALUS
3HAHUU
5 JKEcTkoCTh BOABI U CITOCOOKI €& bubmuoreka [JOK
YCTPAaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuueckas padora Ne 6 o reme
53 "KEcTKoCTL BOIBI 1 METOEI €€ bubmorexa LIOK
" A A https://m.edsoo.ru/00aelael
YCTpaHCHHS
bubmunoreka LIOK
54 A i
JTEOMHEHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmoreka [{OK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, TUAPOKCUIBI U COJIN KCIIC3a

bubmunoreka LIOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHNe U CHCTeMAaTH3aINS
3HAHUHA
[TpakTuueckas padota Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bu6nuoreka [IOK
«BaxHenme MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCITMHEHUSD)
Boruncnenus mo ypaBHeHUSIM
XUMHUYECKHUX PEaKINii, eCI1 OANH U3
60 peareHTOB J1aH B U30BITKE WIIH bu6nuoreka [IOK
COAEPKUT IpuMecH. Berancienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJA IIPOJYKTa
peaxkuuu
61 O00011eHNEe U CUCTEMATU3ALMS
3HaHUU
KonTtponsHas padora Ne4 o reme
62 «Baxnennme MeTaJlIbl U UX
COETMHEHUS
63 BemiectBa u matepuansl B bu6nuoreka [IOK
MIOBCEIHEBHOU XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpYXaIoIIeil cpeabl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pemennun bubmmnoreka [JOK
9KOJIOTUYECKHX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelit ypok. O6o01IeHHE 1 bu6nuoreka [IOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0a
67 PeseprubIil ypok. O6001IeHNEe 1 bubnuoreka [JOK
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cUCTeMaTu3anus 3HaHUU

https://m.edsoo.ru/00adb33c¢

68

PeszeprubIit ypok. O6001IeHNEe 1
crucTeMaTu3alurs 3HaHUI

bu6mmoreka [IOK
https://m.edso0.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET








