MysuunansHoe 610pKeTHOE 001eo0pa3oBaTe/IbHOE YUpeKICHHE
«HoBoBA3HHKOBCKasA OCHOBHAA 001Ieo0pa3oBaTe/IbHas MIKOAa»

ITpunsara Ha 3acejaHHH
MEaroru4eckoro coperTa

or «22 »

06 2023 r

7

[Tporokon Ne

Y aepkiaaio:

Pcmop KO
7 O.H.Kvxiesa
€:23 » 06 '=20231

Ilpuxaz Ne 66 - O/l

Ky KieBa Oﬂ blraQ MoanucaHo uudposoii nognmcoio:

Kyknesa Onbra HinkonaeBHa

H NKOJ1aeéBHa Jata: 2023.09.21 15:25:55 +03'00'

PABOYAS NPOI'PAMMA

o XUuMHH

8 — 9 knacc

r. Basuuku

2023 r



IHHOACHUTEJIbBHASA 3AIITMCKA
[IporpaMMa MmO XMMHUU Ha YPOBHE OCHOBHOTO o0O0IIero oOpa3oBaHUS COCTAaBJICHA HAa OCHOBE
TpeOOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeIbHON MPOrpaMMBl OCHOBHOTO OOIIIETO
oOpasoBanusi, npeacraBieHHbIx B PI'OC OO0, a Takxe Ha OCHOBE (enepaabHOi paboyeil mporpaMmsl
BOCIUTAHUS M C YUETOM KOHLEIIMH MpernojaBaHus yueOHoro nmpeamMera «XuMus» B 00pa30BaTEIbHbBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMma mo xumMuu HaéT NpeCTaBIEHUE O LEJsAX, oOmieil crpaTerun oOydeHusi, BOCIUTAHUS U
pa3BUTH OOYYaIOLIMXCS CPEACTBAMHU y4eOHOrO IMpeaMeTa, yCTAaHABIUBACT 00s3aTelNbHOE MPEIMETHOE
coJiepXaHue, MPeyCMaTPUBAET PaCIpEAesICHHE €ro Mo KjaccaM U CTPYKTYPHpPOBAaHHE IO pasjesiaM U
TeMaM IMpOTpaMMbl MO XHUMHHU, ONPEIEISCT KOJIMYECTBEHHbIE W KAUYECTBEHHBIE XapaKTEPUCTUKHU
COZIepXkKaHUs, PEKOMEHIYEMYIO IMOCIEAOBATEIIbHOCTh U3YyYEHUS XUMHUU C YYETOM MEXIPEIMETHBIX M
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM Y4eOHOTO IMpOLecca, BO3PACTHBIX OCOOCHHOCTEH OO0ydJaromuxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa sl peaiu3alud TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO OOIEro oOpa3oBaHMsA, a Takxke TpeOOBaHUM K
pe3yibTaTaM OOy4YeHHUs XMMHHM Ha ypOBHE LieJiel M3yueHHus MpeaMeTa M OCHOBHBIX BHUAOB yueOHO-
MI03HABATEIBHOM JIESITETbHOCTH 00yYarOIIErocsi o OCBOCHUIO y4eOHOTO COJIEPKAHMUS.

3HaHMEe XHMHU CIYXXHUT OCHOBOM JJsi (OPMHUPOBAHUS MHPOBO33PEHHS OO0YYarolIerocs, €ro
MPEACTABICHUN O MaTepUaIbHOM EIUHCTBE MHPA, BAXHYIO pPOJIb HUIparoT (OpMHUpyeMble XUMHUEH
MPEJICTABICHUS O B3AUMOIPEBPAIICHUSIX YHEPTHH U 00 SBOIOIMH BEIIECTB B IPUPOJIC, O MYTSIX PEIICHUS
NI00ABHBIX POOJIEM YCTOHYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTEeTHUCCKOH, MMHUIIEBON H
9KOJIOTHYECKOM 6€30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET peanu3alii BO3MOXKHOCTEH U caMOpa3BUTHUS U (DOPMHUPOBAHUS KYJIbTYpPbI TUUYHOCTH,
e€ o0Omiel U GyHKIIMOHATHHON TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00YyJaromuxcsi, HAaBBIKOB UX
CaMOCTOSITEIbHOW Yy4eOHON JIESTEIIbHOCTH, JKCIIEPUMEHTAJIbHBIX W HUCCIIEIOBATEIBCKUX YMEHUH,
HEOOXOUMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPOGECCHOHATBHON JAeSITeNbHOCTH;

3HAKOMHUT CO CHenu(UKOil HAyIHOTO MBINUICHHS, 3aKJIQJBIBAET OCHOBBHI IIEIOCTHOTO B3TJIs/a Ha
€IMHCTBO TPHUPOABl M  YENOBEKa, SBISETCS OTBETCTBEHHBIM d3TanmoM B  (HOpPMHUPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0Y4YarOIINXCS,

crocoOcTByeT (HOPMHUPOBAHHIO I[EHHOCTHOTO OTHOIIEHHMS K €CTeCTBEHHO--HAyYHBIM 3HAHUSM, K
PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMUECKOE 00pa30BaHUE 00y4arOIINXCsl.

JlanHple HampaBlIeHHS B OOYyYEeHHMM XUMHUU OOECTIEeuMBalOTCA CHEUUKON coaepkaHUs Y4eOHOTO
MpeaMeTa, KOTOPBIN SBISETCS MEJaroruyecKy aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAyKU XMMHH Ha
ONpeIeIEHHOM 3Tare €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPUEHTUPOBAH HA OCBOEHHUE
OOyYaroOIMMHUCS CHCTEMbI TEPBOHAYANBHBIX MOHATHH XHUMHH, OCHOB HEOPTaHWYEeCKOW XHUMHH U
HEKOTOPBIX OTJIEIbHBIX 3HAUUMBIX TOHATHN OPraHNYECKON XUMUH.

CtpykTypa coliepkaHus MpOorpamMMbl 0 XUMUU c(HOPMUPOBAHA HA OCHOBE CHUCTEMHOTO TOJIX0/a K e€
u3zydenuto. Cozmep:kaHue CKIIAJbIBA€TCAd U3 CUCTEMbI MOHSATHH O XMMHMUYECKOM 3JIEMEHTE M BEIIECTBE U
CUCTEMBI MOHATUI 0 XUMHUYECKOH peakiuu. O0e 3TH CHCTeMbI CTPYKTYPHO OPraHU30BaHbl IO TMPUHITUITY
MOCJIEI0BATENHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona [[. 1. MennaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUM aTOMa U XUMHUYECKOH CBSI3H;

— IpeJCTaBIEHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKH MOJYUYEHHBIX U OCMBICIEHHBIX
(bhakTOB, pa3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJHOTO YPOBHS K JPYTOMY, BBITIONHSS (QYHKIIUNA OOBSICHEHUS
U MPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS W BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHUSI U TMOTyYeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHHE TpPOrpamMMbl MO XUMHH CHOCOOCTBYET (DOPMHUPOBAHMUIO TPEICTABICHUS O XUMHYECKON
COCTABJISIFONIEH HAyYHOW KapTHHBI MUpPA B JIOTHKE €€ CUCTEMHON MPHUPOIBI, IIEHHOCTHOTO OTHOIICHHS K
HAay4YHOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. M3ydueHHe XMMHUU MPOUCXOIUT C IMPHUBIICUYCHUEM
3HAaHWI W3 paHee M3YUYCHHBIX YU4EeOHBIX MpeaMeToB: «OKpyxaromuid Mupy», «buomnorus. 5—7 kiaaccel» U
«Du3zuka. 7 Kiacey.



[Tpu u3yyeHUN XUMHH MPOUCXOAUT (HOPMHUPOBAHHE 3HAHMI OCHOB XMMHMUYECKON HayKH Kak 00JIacTH
COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYCCKON NEATEIHHOCTH YEJIOBEKAa U KaK OJHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJNbTypbl. 3ajaya y4eOHOTo IMpelMeTa COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHYECKHX
3HAHMA — BaXHEUIMX (AKTOB, MOHITHH, 3aKOHOB W TEOPETUYCCKUX TIOJOKEHUH, ITOCTYITHBIX
000011eHIT MHPOBO33PEHUYECKOr0 XapakTepa, f3blka HAyKH, B NPHUOOIIEHUH K HAy4HBIM MeETOJaM
MO3HAHUS TIPU HW3YYCHHHM BEIIECTB W XHMHYECKUX peakinuid, B (HOPMHUPOBAHMH W PA3BUTUHU
MO3HABATEJIbHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-TIO3HABATENbHON M y4eOHO-HMCCIIe10BaTENbCKOM
JESTEIIbHOCTH, OCBOCHUU TIPABHII O€30MTaCHOTO OOpAICHHSI ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipy u3yyeHUM XUMHUU Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa3oBaHHs Ba)KHOE 3HAUECHUE MPHOOPETH
TaKHe 1eJIH, KaK:

— (GOpMHUPOBaHHE WHTEIUIEKTYaJIbHO pa3BUTOH JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHMIO,
COTPYIHUYECTBY, CAMOCTOSITEJILHOMY MPUHATHUIO DELICHUI, CHOCOOHON amanTHpPOBaThCS K OBICTPO
MEHSIOLTUMCS YCIIOBUSIM KU3HU;

— HANPAaBIEHHOCTh OOYYCHHSI Ha CHUCTEMATHYECKOE MPHOOIIEHHE 00yUJaOIUXCsl K CaMOCTOSTEIbHON
MO3HABATEJIbHOM JIEATEIBHOCTH, HAYYHBIM METOJaM MO3HAaHUA, (OPMUPYIOLIUM MOTHUBAIUIO U pa3BUTHE
CIIOCOOHOCTEH K XUMHUU,

— o0ecIieYeHre YCIOBHIA, CIIOCOOCTBYIOIIUX MPHOOPETEHUIO OO0YYAIOIIMMHUCS OIBITa Pa3HOOOpa3HOM
NEeSTENIbHOCTH, TO3HAHUSI U CaMOTIO3HAHMUS, KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUI), NMEIOIIUX
YHHBEPCATHHOE 3HAYCHUE JISI PA3TTUIHBIX BHJIOB JICATEITHBHOCTH;

— (dopmupoBanue o0meld (HYHKIIMOHATLHOW M ©CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIC
YMEHHU OOBSICHITH M OLICHUBATH SIBIICHUSI OKPY)KAIOIIETO MHUPA, UCTIOIbL3Ys 3HAHUS U OIBIT, MTOJIyYCHHBIC
OpU U3YYEHUU XUMUU, MPUMEHSTh UX NPU pPEUICHHH NpoOJieM B MOBCEAHEBHON >KU3HU M TPYAOBOM
JESTEIIBHOCTH;

— (¢dopmupoBaHHe Yy OOYYAOIIUXCS TYMAaHUCTHYCCKMX OTHOIICHWW, ITOHHUMAHHS I[ICHHOCTH
XUMHUYECKHUX 3HAHUM i1 BBIPAOOTKU SKOJOTUYECKH 1e71eco00pa3HOro MoBeleHus B OBITY U TPYIOBOM
JESATEILHOCTH B IIEJISIX COXPAHEHHUS CBOETO 37J0POBbS U OKPYKAIOIICH MPUPOTHON CPEIbL;

— pa3BUTHE MOTHBAIMHU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO HA OCHOBE
YCBOGHHUS OOIIEYEeNIOBEYeCKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mpodmias u
HaIpPaBJICHHOCTH JaJbHEHIIIEro 00ydeHUsI.

OO1iee 9rco 4acoB, OTBEIEHHBIX ISl U3yUEHUSI XUMHUH Ha YPOBHE OCHOBHOTO 0O0II[ero oOpa3oBaHus,
coctaBisieT 136 vacos: B 8 kiacce — 68 yacoB (2 yaca B Hemento), B 9 kiacce — 68 yacoB (2 4daca B
HEJIETIO).



COILEPKAHUE OBYYEHUSA
8 KIIACC

IlepBoHauya/JbHbIe XMMHYECKHE TOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XHMMHS B CUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBONCTBa BellecTB. ArperarHoe cocTostHue BemiectB. [loHstue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienienus cMeceil.

ATOMBI U MOJEKYIbl. XUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble U cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJISIpHAs
Macca. MaccoBast 10J11 XMMHYECKOI0 3JIEMEHTA B COCIUHEHUU.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMoOcCBsI3b KOJIMYECTBA, MAacchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUYECKUX COSAMHECHUN.

®u3nueckue M XHMMHYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpPaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHH. Kiaccupukanus XUMHUECKUX Peakiui
(coenuHeHus, pa3I0oKeHHs, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiaMu paboThl B jabopaTopuu U mpuéMamu
oOparieHusi ¢ J1abOpaTOpHBIM OOOpPYAOBAHHEM, M3YUYCHHME U ONMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MIPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mella C KUCIOTOMN) SBIICHUH, Ha0II0IeHNe
W ONHCAaHUE TPU3HAKOB IIPOTEKAHUS XUMUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI ¢ XJOpHUIoM Oapusi, pasioxeHue ruapokcuaa meau (II) mpu
HarpeBaHWu, B3auMOJCHCTBUE Keie3a ¢ pactBopom conu Menu (II), u3ydenuwe crnoco6GoB
pa3iesieHuss CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAaHUE, AUCTUILIALIUA,
xpomaTtorpadusi, TMpOBENEHWE OYUCTKA IMOBAPECHHON COJHM, HAONIOJCHUE W ONKCAHHC
pEe3ynbTaTOB IPOBEIACHUS OMNbITA, WLUIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHuE
MoieJield MOJIEKYIT (IIapOCTEP KHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kucmopojg — 31€MEHT M IPOCTOE BEIIECTBO.
HaxoxneHnue kuciaopoja B mpupojae, GU3NYecKue U XUMUUYECKHUE CBOWCTBA (pEaKluyd TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONy4eHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — aljaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TemnoBoit >(hdexT XuMHYECKOW peakIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 53K30- H
SHIOTEPMUYECKHE peakIuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3AyXa, YCUJIEHUE
NapHUKOBOTO AP deKTa, pa3pylIeHne 030HOBOT'O CIIOS.

Bomopon — »asmemeHT M mpocroe BemecTtBo. HaxoxkaeHune Bogopoga B IIPUPOJE,
buznyecKkrue 1 XuMHUYEeCKHe CBOMCTBA, MPUMEHEHHE, CITOCOOBI oyueHus. KucioTsr u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel Mo XUMHUYECKUM YPaBHEHHUSM.

®usnyeckue cBoMcTBa BoAbL. Bona kak pacrBoputens. PactBopbl. HacelmeHHble u
HEHACBIIIEHHBIE PAacTBOpPHI. PacTBOpHUMOCTH BelIeCTB B Boje. MaccoBas J0Jisl BEIIECTBA B
pacTBope. XUMHUECKHE CBOMCTBa BOoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpHUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B mpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOTHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuael. Krnaccudukamus OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIIOTHEIE, aM(oTepHbIe) U HeconeoOpasywmue. HomeHnknatypa
OKCcHI0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanmsi. Knaccudukaiuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknatrypa ocHoBaHuil. du3znyeckue W XUMHYECKHE CBOWCTBA OCHOBaHWH. [lomydeHue
OCHOBAaHMH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa xucnot. @usndeckiue 1 XUMHYECKHE
cBoiicTBa kucaoT. P akruBHoctu metamuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenkiarypa coseil. @uzndeckue U XMMUYECKHE cBoMcTBa coseil. [lomydenue
COJIEH.



['eneTnueckast CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIMpeeNiCHHUEe COJEpKaHUsI KUCIOpOoJa B BO3AyXe, MOIyYCHHE, COOMpaHHE,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB KHUCIOPOZa, HAOMIOJACHHE B3aUMOJICHCTBHUSI BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMpPEKpaIIeHUs] TOpeHus (mokapa), 03HAKOMIJICHHE C
o0Opa3liaMu OKCHIOB M ONUCaHHE MX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
M3y4eHUE CBOMCTB BojoOpoja (TopeHue), B3auMojeicTBue Boaopona ¢ okcuaom Mmeau (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHIEOMATEPUAIIOB), HAOIIOJeHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIICCTB C PA3IUYHON PacTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUIaMU (HATpUEM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAJIOB), HCCIEAOBaHUE OOpPAa3I[0B HEOPraHUYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJI0JICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumozeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHUCIOT C METajllaMH,
peakuuii HEUTpaIM3alMH, T[OJy4EeHUE HEPACTBOPUMBIX OCHOBAHUHM, BBITECHEHHE OJIHOTO
MeTajula IpyruM U3 pacTBOpa COJIU, PELICHNUE SKCIEPUMEHTANIBHBIX 3a]a4 110 TeMe «Baxuenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4deckux jiementos /. U.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKasA CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble TOMBITKH KJIACCH(PUKAUKA XUMHUUYECKHX dJeMeHTOB. [loHstHe o Trpymnmax
CXOJHBIX DJIEMEHTOB (IIE€JIOYHBIC U MIETOYHO3EMENbHBIE METAIUIbI, TaJOTeHbl, MHEPTHBIE T'a3bl).
DJIeMEeHTHI, KOTOphIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THAPOKCHJIBI.

[lepuonnueckuii 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u amuHHONepuogHas ¢opmbl [lepruoaudeckoid CHUCTEMBI
xumuueckux ssemeHtoB . . Menneneesa. Ilepuoast u rpynmbsl. DPU3HYECKHH CMBICTT
MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIbI FJIEMEHTA.

Crpoenue aromoB. CocraB aroMHbIX sdanep. HM3ortombsl. Onexktponsl. CTpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XUMUYECKUX JIeMEHTOB [lepnoanueckoil cucTemMsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa IO €ro IOJIOKEHUIO B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS paguyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUTMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuoguueckoro 3akoHa u lleproguyeckoil CUCTEMBI XUMUUYECKUX 3JE€MEHTOB
JUISl pa3BUTHs HayKH U npakTuku. J[. . MenneneeB — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (momsipHast u HEMOJIsIpHAsT) CBSI3b.
DIIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 2JIeMEeHTOB. MoHHas CBsI3b.

Crenenb  okucieHus. OKHUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchl
OKHUCIIEHUS U BOCCTAaHOBICHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pas3IoB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
IMHKAa C pacTBOpaMH KUCIOT M IIEJIOYEd, MPOBEACHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTETHFHO-BOCCTAHOBUTEILHBIX PEAKIHMK (rOpeHre, PEaKIuy Pa3oKeHHs, COSTUHEHN).

Mesxicnpeomemmuuie ceasu

Peanuzanus MeXnpeIMeTHBIX CBA3€H NMPHU MU3YYEHHH XMMHH B 8 KJIACCE OCYIECTBISETCA
Yyepe3 HCIOJIIb30BAaHME KaK OOIIMX eCTEeCTBEHHO--HAYYHBIX TIOHATHH, TaK U TOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHUS, 3aKOH,
aHajgu3,  CHUHTE3,  Kiaccuukanus,  MEPUOJAUYHOCTh,  HAOMIOIEHHUE,  DKCIIEPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, OJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelIO0, O0BEM, arperaTHOe
COCTOSIHME BEIeCTBa, ra3, (U3WYECKHE BEIUYHHBI, CAMHHUIIBI MU3MEPEHHS, KOCMOC, TIIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa.



['eorpadusa: armocepa, ruzapocdepa, MUHEpasbl, TOPHBIE TOPOIBI, MOJE3HBIE
HCKOIIaeMBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYeCKasl peaKuust

Ilepnonnueckuit 3akoH. Ilepmommueckass cucrema XuMuueckux isyeMmeHros JI. M.
MenpneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMYECKHX
JJIEMEHTOB IIEPBBIX TPEX IEPUOMNOB, KalMs, KAIbLHSI U HUX COCAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM DJIEMEHTOB B [lepuondeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BELIECTBA OT THUIIA KPUCTAINIMYECKOM PEIIETKM M BUIA XUMHYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHMYECKUX COCIMHECHMM, I€HETHUYeCKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukanus XUMUYECKUX PeaKkuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYacTBYIOUIMX B peakUUH BELIECTB, MO TeIIoBOMY 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX 3JIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTajlu3aropa). JK30- U
SHJOTEPMHUUYECKUE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne 0 cxopocT XUMHUYecKo peakiuu. [loHsTHe 00 0OpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTeporeHHbIX peakuusax. [lonsatue o
karamuse. IlonaTme o0 XxXuMuyeckoM paBHOBecHMM. DakKTOPBI, BIMSIOLIME HAa CKOPOCThb
XUMHYECKON PEAaKIMU U NIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIMM, DSJICKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAHOBUTENIBHON peakuuu. COoCTaBICHHE YPaBHEHHMI OKHCIIHUTEIbHO--BOCCTAaHOBUTEIBHBIX
peaknuii ¢ UCIOIb30BaHUEM METOIA IIEKTPOHHOTO OaaHca.

Teopus 2IEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHbI,
aHUOHBl. MeXaHu3M JHMCCOLMALMM BEIIECTB C PAa3IMYHBIMHU BHJIAMH XWUMHUYECKOM CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUS PEAKIMi MOHHOTO OOMEHa, TOJHBIE U
COKpAaIEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHWIl M COJIEH B CBETE
IPEJICTaBICHUH 00 3JIEKTPONUTHYECKOW aucconuanuy. KadecTBeHHblE peakuud Ha HOHBI.
ITonsATHE O THIpPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaJIJIOB M HEMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJOpHaa HaTpus),
WCCIIEJOBAHNE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKIUH OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIENOBaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BEILIECTB, Mpolecca AUCCOLMALUU
KHCJIOT, Inenodyed M coined (BO3MOXKHO MCIIOJIb30BAaHHE BHUAECO MaTepHalioB), IMpPOBEACHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPU3HAKU NMPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BbIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OMNbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (FOpeHHe, peakluu pas3ioKeHMs, COCAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBI0O KAauyE€CTBEHHBIX PEAKLUIl Ha HOHBI,
pELIeHUE SKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTauibl 1 MX cOeJUHEHHSA

OO6miass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEepHBIE
crerieHd okucineHusi. CtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOTE€HOB.
XvMHYEeCKHEe CBOMCTBA Ha MpHMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaMH, HeMeTallaMu,
miesouamu).  Xuoposopopod. ConsiHas KHCIOTa, XMMHYECKHE CBOWCTBA, IOJIYYEHUE,
npuMeHeHune. [[eficTBre XJ10pa U XJIOPOBOJIOPOa HA OPraHM3M YelloBeKa. BaxHenmme XJI1opuasl
U UX HaXO0XJCHUE B IIPUPOJE.

OO6mass xapaktepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHue U (pU3MUECKHE CBOMCTBA MPOCTHIX BELIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKALIMKA KUCIOPOJAa U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYEeCKHe M XMMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, GU3NYECKHE U XUMHUYECKHE CBOICTBa
(oOme Kak TMpeICTaBUTEN Kiacca KHUCIOT M crenudpuueckue). XUMHYECKUEe pPeakluy,



JeKallue B OCHOBE MHPOMBIIIICHHOTO croco0a IoJyueHusl cepHoil KucioTel. Ilpumenenue
cepHoii kucioTbl. Coi CepHOM KUCTIOTHI, KAUeCTBEHHAsI peakilus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COeQUHEHHMH B Ipupofe. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCIMHEHUSMH Cepbl (KHCIOTHBIE OXKAM, 3arpsS3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpoCTpaHeHHWE B NpUpoie, (HU3UYECKUue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B nmpupoje. AMMUaK, ero Gpu3n4eckue 1 XMMU4ecKue
CBOWCTBA, MoJlyueHue u npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHMS. A30THas KHCIOTa, €€ IOJydeHHE,
¢u3nueckue M XMUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneuuduyeckue). Mcnonap3oBaHue HUTPATOB U COJEH aMMOHHUS B KauyecTBE MHUHEPAJIbHBIX
yno0peHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYXKAIoIIeld cpeabl COSAMHEHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBbl U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKALMU
docthopa, puznyeckue u xummueckue cporictBa. Oxcun docdopa (V) u docdopnas xucnora,
¢du3nueckue M XUMHMYECKHE CBOWCTBa, nosydeHue. lMcmonb3oBaHue ¢ochaToB B KadyecTBe
MUHEPAJIbHBIX YI00PCHHA.

OOmas xapakrepuctuka 31aeMeHTOB IVA-rpynnbel. OCOOEHHOCTH CTPOEHHUsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIIEHUS. YTJIEpO/l, aJUIOTPOIIHbIE MO (UKAIIMM, PACIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMU4eckue cBoictra. Ancopbuus. Kpyropopor yriepoaa B mpupose.
Oxkcupapl yriaeposaa, ux pU3NYECKUe U XUMMUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPraHU3MBbI,
HOJy4YeHHEe U IPUMEHEHHEe. DKOJIOTHYecKue MpobieMbl, cBsi3aHHble ¢ okcuaoM yriepoaa (IV),
TUIOTe3a TII00aJBHOTO TMOTEIUICHUS KIIMMara, MapHUKOBBINH 3 @eKT. YrompHas KUCIoTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydyeHue U npumeHeHue. KauectBeHHas
peakmust Ha  KapOoHar-moHbl. Mcmomp3oBaHme ~ KapOOHaTOB B OBITY, MEIWIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35MCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COEIUHEHMSX yIiepoja
(MeTaH, 3TaH, JTWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupongHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojib, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TNepepaboOTKu
(OeH3uH), UX pOJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OHOIOTHYECKH Ba)KHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepHallbHOE €IUHCTBO
OpPraHMYECKHUX Y HEOPTaHMYECKUX COCIUHEHHM.

Kpemuuii, ero ¢Qusmueckre U XUMHYECKHE CBOWMCTBA, IOJYYEHHE M IPUMEHEHHUE.
CoenuHenus kpeMmHuss B mnpupoje. OOmmue mnpencrasiaeHuss o6 oxcuge kpemuus (IV) u
KpeMHUEeBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, ene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUS CTPOUTEIBHBIX MAaTEPUAJIOB B IOBCETHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEILECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NUECKne U XUMUYECKHE CBOMCTBA TaJloT€HOB M MX COEJUHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE C O0pa3liaMH XJIOPUAOB (TaJIOTEHHJIOB),
O3HAKOMJIEHHE C oOpa3luaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMBaHMS — caxapa IOJX  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOM KUCIOTHI, U3y4YeHHUE XUMHUUYECKHUX CBOMCTB pa30aBiIeHHON CEepHOM
KHCJIOTHI, MPOBEJICHHE KaYeCTBEHHOW peakIMM Ha Cyiab(paT-HOH M HaOJIOJeHHE NMpU3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THHIX U POCHOPHBIX YA0OpEHMUIA,
MoJlyueHue, coOMpaHue, pacro3HaBaHHWE W U3yYEHHE CBOMCTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX pEaKIMid Ha HMOH aMMOHMA M (ocdaT-uOH M H3ydYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aHUMOJCHCTBHE KOHIIEHTPHUPOBAHHOW a30THOM KHCIOTHI C MeNIbI0 (BO3MOXHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymnepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTUBOras3a, MojydeHue, coOupaHnue, pacio3HaBaHHe
U U3y4YEHUE CBOMCTB YIJIEKHCIIOTO ra3a, POBEJCHUE KAaYEeCTBEHHBIX PEaklMi Ha KapOOHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLyKIHUEH



CUJIMKATHOM IPOMBIIIJIEHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BakHenmue
HEMETAaJUIbl U UX COCTUHEHUSD.

MeTanjibl M UX COCAUHEHUS

OOmiass xapaKTepUCTHKAa XMMHUYECKHUX DJJIEMEHTOB — METa/lIOB HAa OCHOBAaHUU MX
nosioxenus B [lepuonnueckoi cucreme xumudeckux anemeHTos 1. 1I. Menneneesa u crpoeHus
atomoB. CTpoeHue MeTauioB. Meraminueckass CBS3b M METAJUIMYECKas KPHUCTAIIMYECKas
pemi€Tka. DIEKTPOXUMHUYECKUN psifl HanmpsbDKeHUH MeTaioB. Du3nueckue U XUMHUYECKHe
cBoiicTBa MetayioB. OOmme crnocoObl noxyyeHuss MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoje. Puznueckrue U XMMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAJIOB U UX COCIUHEHUN.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJoxkeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3nyecKue U XMMUYECKUE CBOMCTBA MarHus U Kaiblusa. BaxkHelmume coeauHEHUs
KanmbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxxenue B Ilepuonmyeckoil cucteme xumuueckux snemeHto [ U.
MeneneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupoae. Gusnyeckue U XUMUYECKHE CBOWCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCH/IA U THIPOKCHIA AITFOMUHUSI.

Kene3zo: mnonoxenue B Ilepuonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckue U XMMUYECKUE CBOMCTBA
xene3a. Okeunwl, Tuapokceunsl u comu sxkenesa (II) m xenmesa (III), ux cocra, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMl METaJUIOB W CIUIaBOB, HX (U3HYSCKUMH CBOMCTBAMH,
U3YYEHHUE PE3YJIbTaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNBH30BAHHE BHAEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUA KAJIbLUS U HATPUS C BOJOM (BO3MOKHO MCIIOJIb30BaHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHHs JKeie3a B
KHUCIoposie  (BO3MOXHO  MCIIOJIB30BaHHE  BUIEOMATEpUaOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MarHUs, KaJubIUs, aIIOMUHUS, IIMHKA, xkene3a (II) u xenesza
(I1I), mexau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHMS IUIAMEHW MOHAMM HATpus,
K M KaJbLUs (BO3MOXKHO HCIIOJIb30BaHUE BHIE€OMATEPUANIOB), UCCIIEOBaHNE aM(POTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCH/IA [IMHKA, PEHIEHUE dKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaKHEeHIIMe METaIlIbl U UX COCIUHEHUS.

XuMus M OKpyxamoLas cpeaa

BemectBa 1 Marepuansl B IOBCEJHEBHOM KU3HU 4YelIOBEKa. be3omacHoe UCIob30BaHUE
BEUIECTB M XUMHUYECKMX peakuuil B ObITy. llepBasg momois mpu XUMHYECKHX O0XKOTax M
OTPAaBJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYKarolel cpepbl (MpeaenabHas JOoMyCcTUMasi KOHIEHTpalus
BerecTs, gaiee — [1JIK). Poib xumun B perieHun 5K0I0rn4eckux npooiem.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pas3IoB MaTepHajoB (CTEKIIO, CIIaBbl METAUIOB, TOJIUMEPHBIE MaTEPHUAIbI).

Mescnpeomemmnnie ceasu

Peanuzanus MeXnpeaMETHBIX CBSI3€M MPU U3YYEHHH XMMHH B 9 Kiacce OCYLIECTBIISETCS
yepe3 UCIHOJb30BaHHWE KakK OOIIMX €CTeCTBEHHO-HAyYHbIX TOHATUH, TaKk U TOHATHH,
ABJISFOLIUXCS. CACTEMHBIMU JUJISL OTAEIIBHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O 1IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanmu3,  CHHTe3,  Kiaccupukanus,  IMEepHOJUYHOCTh,  HaONIOJEHHe,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHNUE, MOJIEIIb, IBJICHHE, MTAPHUKOBBIN 3PPEKT, TEXHOJIOTUS, MaTepUAIIbI.

®dusuka: Marepus, aroM, DOJIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHUJ, W3O0TOIIbI,
PaaMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUYECKHM 3apsj, MPOBOJHMKH, IOJYIPOBOJHHUKH,
JURJIEKTPUKH, (POTORIIEMEHT, BEIIEeCTBO, TEJNO, 00bEM, arperaTHOe COCTOSHHME BEIIEeCTBa, Tas,
pacTBOp, pacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMETKa, CIJIaBbl, (U3UYECKHUE BEIUYUHBL,
€MHMILIBI U3MEPEHUS, KOCMUUECKOE IPOCTPAHCTBO, IIaHETHI, 3BE3/1bl, CoHIIE.



Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJbHbIE YIOOpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadusa: armocepa, ruzmpocdepa, MUHEpasbl, TOPHBIE MOPOABI, MOJE3HBIE
HCKOIIaeMblIe, TOTUTHBO, BOJHBIE PECYPCHI.

INNTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Omiero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4EHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOM 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAUIUOHHBIMH  POCCHMCKMMH  COLMOKYJIBTYPHBIMH H©  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, NPUHATHIMU B OOILECTBE IpPaBUIAMU U HOpPMaMM NOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3ANN 00yJIarOIIUXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPaXKal0T TI'OTOBHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMH M PACHIMPEHHE OIbITa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UHUCJIE B YACTH:

1) naTPpHOTHYECKOT0 BOCTUTAHUS:

LIEHHOCTHOTO OTHOILLIEHMS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAHMs 3HAYCHHS XMMHUYECKOH HAyKM B JKM3HH COBPEMEHHOTO OOIIEeCTBa,
CHOCOOHOCTH BJIaJIETh JOCTOBEPHON MH(OpManueil o mepeaoBbIX JOCTHKEHUSAX U OTKPBITHIX
MHUPOBOW M OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa 1 00LIecTBa;

2) rpa:KIaHCKOr0 BOCTIMTAHMA:

IPEJCTaBICHNU O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJICKTHBE, KOMMYHHKAaTHBHOM  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIC3HOW,
y4eOHO-UCCIIEI0BATENIbCKOM, TBOPUECKOW M JPYIMX BHJAX JESATEIbHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl COBMECTHOM AEATEIBHOCTH MIPU BHIMIOJIHEHUH YI€OHBIX, TO3HABATEIBHBIX 33/1a4,
BBIIOJIHEHUM XMMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B TIPOILIECCE ITOW y4eOHOW IesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IMOBEJEHHE W TOCTYNKH CBOMX TOBApUIIEH C TMO3UIMH HPABCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHYECKHE TPEACTABICHUS O BEHNIECTBE M  XUMHYECKOW  PEaKIIHy,
COOTBETCTBYIOII[IE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTaBISIONIME OCHOBY IS
NOHMMAaHHUS  CYIIHOCTH HAaydyHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOAbI, B3aUMOCBA3SIX YelloBeKa C MPUPOJHOM Cpelod, 0 posu
XMMHHU B TIO3HAHUH ATHX 3aKOHOMEPHOCTEH;

NIO3HABATEJIbHbIE MOTHUBBI, HalpaBI€HHbIE HAa MOJY4YEHHWE HOBBIX 3HAHUU IO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIOJaeMbIX IPOIECCOB U SIBJICHWH, IO3HABaTEILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CaMOCTOSATENIbHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATYpOH, JOCTYIMHBIMH TEXHHUECKUMH CpEICTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOTUH;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camM000pa30BaHMIO, MTPOSKTHON M HCCIEeI0BATEIbCKON JIEATENILHOCTH, K OCO3HAHHOMY BBIOODPY
HaIpaBJICHHOCTH M YPOBHsI 00yUEHUS B JalIbHEHIIEM;

4) ¢popMHUPOBAHHS KYJIBTYPHI 3/10POBb:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0pOBBIO,
YCTAaHOBKM Ha 3[0pPOBbI 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSTHE BPEIHBIX
NpUBBIYEK (YHOTpPEOJIEHUS alKOrojsi, HapKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJEHUS
npaBuil 0€30MacHOCTH MpHU OOpallleHMH C XUMHYECKUMH BEIIECTBAMU B OBITY U peabHOU
KH3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAaKTUIECKOMY M3YYCHHUIO MPO(MEcCHii M TpyAa pa3IndHOrO pojia, YBaKECHUE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMEHEHUS
IOPEIMETHBIX 3HAaHUM 10 XWMHHM, OCO3HaHHBIH BBIOOP HMHAMBUAYAJIBHOW TPAaeKTOpUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,



OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi npodecCuOHaIbHON AEATEIbHOCTH U
pa3sBUTHsI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh alalTUPOBATLCS B MPO(ECCHOHAIBHON Cpee;

6) 3K0JI0rM4eCcKOro0 BOCIIHTAHHUS:

9KOJIOTHYECKHU I11e51ecO00pa3HOe OTHOIIEHUE K IMIPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, MOHMMAaHHE LIEHHOCTH 3J0pPOBOr0 M OE30MacHOr0 oOpasa KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M IICUXMUYECKOMY 30pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHSI TPaBUII 0€30IacHOTO MOBEACHUS MpU paboTe C BEIEeCTBaMH,
a TAK)KE B CUTYaLUAX, YIPOXKAIOIIUX 370POBbIO U KU3HU JIIOACH;

CIIOCOOHOCTH IPUMEHSTHh 3HAHUS, IOJIyYaeMble IPU M3YyYECHUM XUMHH, JUISl PELICHUS
3aJa4, CBA3aHHBIX C OKPYKAIOLIEH IPUPOIHON CPEIOH, IS IOBBIIIECHUS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HAHUSA TTI0O0ATBHOTO XapaKTepa SKOJIOTUUYECKUX MPOOJIEeM U MyTe WX pelIeHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMYECKOTO MBIIUICHUS, YMEHHUs PYKOBOJCTBOBATHCS UM B
IIO3HABATEJILHOM, KOMMYHUKATUBHOM U COLIMATIbHOM IPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBbIE i (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE MOHATHUS (3aKOH, TEOPUs, MPUHLMII, TUIOTE3a, (PAKT, CUCTEMA,
IpoIiecC, SKCIEPUMEHT U JIPYToe.), KOTOPbIE UCIOIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 3TUX MPeAMETOB (POpMUPOBATH NPEICTaBICHUE O
[IEJIOCTHOM HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIC ydeOHBbIC JCHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIsTUBHBIE), KOTOpble OOECneyrBaroT (OPMHPOBAHHUE T'OTOBHOCTU K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHON JEATEIIHOCTH.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

Ba3oBble 1ornyeckue neiicTBus:

YMEHMSI HCIOJIb30BaTh IPUEMBI JIOTUYECKOIO MBIIUIEHUS IIPU OCBOCHHM 3HAHMIM:
pPacKpbIBaTh CMBICA XUMHYECKMX T[OHATUH (BBIIEISATH HUX XapaKTEepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIOIb30BATh MOHATHS Ul OOBSICHEHUS
OTIENbHBIX (DaKTOB W SBJICHWH, BBIOMpATh OCHOBAHWS W KPHUTEPHH IS KiaccuuKauu
XUMHUYECKHX BEILECTB U XMMUUYECKUX PEaKLUi, yCTAHABIMBATh IPUYMHHO-CIICCTBEHHBIE CBSI3U
MeXly 00BEKTaMHU U3YUEHUs, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUCHUS;

YMEHHME MPUMEHTHh B IpoLiecce MO3HAHMS MOHATHS (IIPEIMETHbIE U METalnpeaMEeTHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJEIH, HCHOJIb3yeMble B XHMMH, NpeoOpa3oBbIBATH HIMPOKO
PUMEHSIEMbIE B XUMHUM MOJIENIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHUYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuuud — NpU peleHUH YydeOHOo-
MO3HABATENbHBIX 33/a4, C Y4€TOM OTHX MOJEIbHBIX NPEJICTABICHUN BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3y4aEMBIX IIPOLECCAX U SBICHUSIX.

ba3oBble uccienoBarebckme 1eiCTBUSA:

YMEHHME HCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B Kau€CTBE MHCTPYMEHTa IIO3HAHUS, a
TaKkkK€ B KayecTBE OCHOBBI Ui (OPMUPOBAHUSA THUIIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

NpUOOpEeTEeHNE OMbITa MO IJIAHUPOBAHUIO, OPTaHU3alMM M MPOBEIACHHUIO YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHE HAOII0aTh 3a XOJIOM MPOLIECCca, CAMOCTOATENBHO MPOTHO3UPOBATh €ro
pe3ynbTaT, (GOopMyIupoBaTh OOOOHIEHHMS M BBIBOJABI MO pe3ysibTaTaM IPOBEAEHHOIO OIBITA,
UCCIIEIOBaHMs, COCTABIISATh OTUYET O MPOJIETaHHON padoTe.

Pa6ora ¢ undopmaumeii:

yMeHUE BBIOUpATh, aHATU3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIMIO PA3TMUHBIX BUI0B
1 GOpM IPECTABICHUS, TOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HayYHO-TIOMYJspHAsl IUTEpaTypa
XUMHUYECKOTO COJEp)KaHUs, CIpaBOYHble MocoOus, pecypchl HMHTepHeTa), KpPUTUYECKH
OLICHUBATh TPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

yYMEHUE NPUMEHSTh pa3IMuHble METObI U 3aIPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBINOJIHEHUS YU€OHBIX U MO3HABATEIbHBIX 3a7a4
OTpeNieNIEHHOr0 TUMa, MPHOOpPETeHHE OIbITa B 00JaCTH HUCMOJIb30BaHUS HH(POPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHH, OBJIaJCHUE KYIbTYPOH AKTUBHOI'O HCIOJIB30BAHUS PAIUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTUMAIbHYIO (HOpPMYy IpenCcTaBICHUS



uH(pOpMAIlMKM W WJUTIOCTPUPOBATH pEIIaeMble 3a/ladll HECIOXKHBIMA CXEMaMH, JHarpaMMaMu,
IpyrumMu popmamu rpa UKy U UX KOMOMHAITUSIMU;
YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Ipolecce y4yeOHOM M HCCIe0BaTeNbCKOM
JEeSTENIbHOCTH UH(DOPMALIMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEJIbCKOT0 X0341UCTBA U TPaHCIIOpTa
Ha COCTOSIHUE OKPYKAIOLIEH IPUPOJHOU CPELBL.
KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
yMEHHUs 3aJlaBaTh BOINPOCHl (B XoJe Auaiiora W (Wiu) JIUCKYCCHUH) MO CYIIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENBHO BBIIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;
YMEHUS MPEACTABIAThH MOJYYEHHBIE PE3YIbTaThl [I03HABATEIbHOM ESITEIIbHOCTU B YCTHBIX
U THUCbMEHHBIX TEKCTaxX; JejaThb I[PE3CHTALUIO0 PE3YJIbTAaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (J1abopaTOPHOTO OMBITa, JIAOOpAaTOPHOW pPadOTHI MO HCCIIEJOBAHUIO CBOWCTB
BEIIIECTB, Y4€OHOTO MPOCKTA);
yMEHHsI yueOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOI MO3HABAaTEIbHOW U
UCCIIEIOBATEIbCKON JICATENIbHOCTU TPH PEIICHHHM BO3HHUKAIOIIMX MpPoOjJeM Ha OCHOBE ydéra
o0LIMX HMHTEPECOB U COIJIacoBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
LITYPMbI», KOOPAUHALIUS COBMECTHBIX JAEUCTBUMN, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbI€ 1eliCTBUA:
YMEHHUE CaMOCTOSITEIbHO ONPEACNIATh LENH ACSITENIbHOCTH, INIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIBHOCTH, BBHIOHPAThH
HaubOosnee HS(QeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX U TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEWCTBUM INpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM IMIOJIy4eHHUS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BELIECTBAX U PEAKIIUAX, OLICHUBATh COOTBETCTBUE IOJIyUEHHOT'O pe3yibTaTa 3asiBICHHOH 1€y,
YMEHHUE UCIO0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUH 3aJaHUM.
HPEAMETHBLIE PE3YJIbTATHBI
B cocraBe mnpeaMeTHBIX pPeE3yIbTATOB IO OCBOCHHUIO O00S3aTENbHOTO COJEPIKaHUSA,
YCTAHOBJICHHOTO JaHHOW (exepanbHOW pabodell MmporpamMMmol, BBIIENSAIOT: OCBOCHHBIC
oOydJarmuMuCcs Hay4YHbIe 3HAHUS, YMEHHS M CHOCOOBI JeWCTBUH, crenuduyeckue s
npeaMeTHol oOnactu «XUMHS», BUIBl JAEATEIBHOCTH IO IOJYyYEHHI0 HOBOTO 3HAHMS, €ro
UHTEPIIPETAINN, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIUSX.
K xonny oOyueHus B 8 Kjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YPOBHE JOJIKHBI
oTpaxkaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:
® pPACKPBIBATh CMBICT OCHOBHBIX XMMHUYECKUX TMOHATHUM: aTOM, MOJEKYJIa, XUMUYECKUN
AJIEMEHT, NPOCTOE BEIIECTBO, CII0)KHOE BEIIECTBO, CMeCh (OJHOpOAHas U
HEOJHOPOJIHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs AaTOMHAas M MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas JOJsS XUMHYECKOIO
JIIEeMEHTa B COEAMHEHHH, MOJSIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COIlb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSI, XUMUUECKasl peakius, KjJacCupuKanus
peaKklMii: peakliMi COeIMHEHMS], PEAKLIUU PA3JI0KEHUS, PEAKIIUN 3aMEIICHUS, PEaKIIUU
o0MeHa, 7K30- U SHIAOTEPMHUYECKUE PEaKu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
DIIEKTPOHHBINA CIIOM aTroma, aTOMHas OpOWTalb, pajuyCc aromMa, XUMHUYecKas CBS3b,
NOJIIpHAasl M HEMOJIApHAas KOBAJIEHTHAsl CBS3b, MOHHASI CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBasi JIOJIsI BEelIeCTBa (MPOIIEHTHAs KOHIIEHTPAIIKs) B pacTBOPE;
® JUTIOCTPUPOBATH B3aUMOCBSI3h OCHOBHBIX XHMHUYECKHX TOHATHA W TPUMEHSATH OTH
MTOHSITHUS TIPU ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

® CMOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY I COCTaBIeHUS (OPMYyNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;

® OmpeleNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTEMEHb
OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPHUHAJICKHOCTh BEUIECTB K
ompenenEéHHOMY KJIacCy COCNMHEHHH 1o QopMylaMm, BHJ XHMHUYECKOW CBSI3U
(xoBasleHTHAs ¥ MIOHHAs) B HEOPTaHMYECKUX COCTUHEHHSIX;

e packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa: 1eMOHCTPUPOBATh
IIOHUMAaHUE IEPUOJANYECKON 3aBHCUMOCTH CBOMCTB XMUMHUYECKHX 3JIEMEHTOB OT HX



nojoxenus B Ilepuonuyeckoil cucreme, 3aKOHOB COXPAHEHHUS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOTaipo;
ONHKCBHIBaTh M XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuonnveckoil cucTembl
XUMHYECKMX AJIEMEHTOB: pa3jnyaTh IOHATUS «IJ1aBHas moarpynna (A-rpynma)» u
«mmobounass moarpynma (b-rpymma)», Manaeie W OodbIIME TEPHOMBI, COOTHOCHUTH
0003HaueHMsI, KOTOphle UMelTcss B Tabnuie «llepuoanyeckas cucreMa XUMHUYECKUX
anemeHToB J[. . MeHnneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsa sapa, oOIIee YHCIO 3JIEKTPOHOB U
pacripesielIeHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCH(bHHHpOBaTL XUMHUYCCKUEC 3JICMCHTBI, HCOPraHMYCCKHUEC BCUICCTBA, XUMHYCCKUC
peakuuu (10 YUCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATh) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIAaCCOB,  IOATBEpXKJas  ONMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKHHﬁ;

IPOTHO3UPOBAaTh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAaueCTBEHHOI'O COCTaBa,
BO3MOYKHOCTH ITPOTEKaHUsI XMMUYECKHUX MPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;
BBIYUCIIATE OTHOCUTCIIBHYIO MOJICKYJIIPHYIO U MOJIAPHYIO MAacCChl BCIIECTB, MAaCCOBYIO
JIOJTF0 XMMHUYECKOTO JIeMEHTa 10 (hopMysie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuu;

MNPUMCHATH OCHOBHBIC OIICpalnn MBICIIMTETbHOHN JACATCIIPHOCTH — aHaJIu3 U CHHTE3,
CpaBHEHHE, 0000IIEeHUE, CUCTEeMATH3AIHIO0, KIacCU(UKALKUIO, BBISBICHHE MPUYHHHO-
-CJIEJICTBEHHBIX CBS3€H — JUIsl M3YYEHUS CBOWCTB BEILECTB M XUMHUYECKUX PEAKIUH,
€CTeCTBEHHO-HAYYHBIE =~ METOABl  TO3HAHUS  —  HAONIOJCHHWE,  H3MEpEeHHeE,
MOJICJIMPOBAHHE, SIKCIIEPUMEHT (pealibHbI U MBICICHHBII);

CIIeZIOBaTh MpaBWJIaM TIIOJI30BaHUS XMMHYECKOH TOCYyIod H  J1TaOOpaTOpHBIM
00OpyIOBaHMEM, a TaKXKe MpaBWIIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYYCHHIO
U coOupaHuio Ta3000pa3HBIX BEIIECTB (BOAOPOAA W KHUCIOpPOAA), IMPUTOTOBICHHUIO
PacTBOPOB C ONPENECIEHHON MacCOBOM 0JI€M paCTBOPEHHOIO BEILECTBA, IIJIAHUPOBATH
U TIPOBOJUTH XMMHYECKHE SKCIIEPUMEHTHI TI0 PACMIO3HABAHUIO PACTBOPOB INEIOYEH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K xonny oOyuenus B 9 KJjacce nmpeIMeTHbIE pe3ysbTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHATHUN: XUMUYECKHH SJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCIICHUS, XUMUYECKass PEaKLUsl, XMUMHUYECKas
CBSI3b, TEIUIOBOM 3P PEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOp, BJIEKTPOJIUTHL,
HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAlMs, peakIU HOHHOro OOMeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUUYECKAs CBA3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJUIM4ecKas), KpUCTAUIM4ecKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOM peakluu, MpeleibHO JOmycTUMas
xoHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MOHSITHS IIPH ONTUCAHUH BEILIECTB U UX MPEBPAIICHU;

UCTOJIb30BaTh XUMHUECKYIO CHMBOJIHMKY JJISI COCTaBlIeHHMS (OpMyT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACNATh BaJEHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIacCy COCIMHEHHH 1o ¢dopMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs,
METAJJIMYECKAs)) B HEOPraHWYECKUX COEAMHEHHUAX, 3apsi[i MOHA IO XHMHUYECKOU
(dopmyine, XxapakTep cpelbl B BOAHBIX PAacTBOPAX HEOPraHWYECKHUX COCIUMHEHUH, THII
KPUCTAJUIMYECKON pEelIETKA KOHKPETHOIO BEILIECTBA;



packpsiBaTh cMbIch [lepuonnueckoro 3akona . . MenneneeBa u 1eMOHCTPUPOBATh
€ro NMOHMMAaHME: OIMHUCHIBATh U XapakTepu3oBaTh TabnuuHyo dGopmy [leproauueckoit
CUCTEMbl XMMHUYECKHUX OJJIEMEHTOB: pa3nyaTh MOHATUS «rJaBHas mnoArpynma (A-
rpynna)» u «nobouynas noxarpynmna (b-rpynma)», manble W OonblIve MEPHOABI,
COOTHOCUTh O0O3HAuU€HHUsS, KOTOphIE HMEIOTCI B MEPUOAMYECKON Tabnuie, ¢
YUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHUX JIEMEHTOB (COCTaB U
3apsij sapa, o01ee YUCIIo AIEKTPOHOB U paclpeiesieHUue UX IO JIEKTPOHHBIM CIIOAM),
OOBSICHATH O00IIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWCTB JJIEMEHTOB M HX
COEIMHEHUI B Mpeesiax MajblX MEPUOJO0B U TJABHBIX MOArPYII ¢ YYETOM CTPOEHUS
UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuuu (110 YUCIy M COCTaBy YYacTBYIOIIMX B PEAKIMH BELIECTB, IO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBATh) OOIIMEe W cHenu(uyeckrne XHMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUALIMU KUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpAILIEHHBIE YPABHEHUS PEaKIMi HOHHOrO OOMEHa, ypaBHEHUS pEaKlUid,
MOATBEP)KJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBSI3M MEXJYy BelleCTBaMU
Pa3INYHbIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIUIl MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajaHca ITUX PEaKIuii;

IIPOrHO3MPOBATh CBOWCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHHUS, BO3ZMOXHOCTHU
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MaCCOBYIO
JIOJIF0 XMUMHUYECKOTO AJIEMEHTA 1Mo (hopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XHMMHUYECKOM TMOCYIol U 1ab0paTOpHBIM
o0opy/soBaHUEM, a TakKe MpaBuiIa OOpalleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIHUSAMHU IO BBIIOJHEHUIO JJa0OPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHUIO
U cOOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa M yYIJIEKHCIIOro rasa);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KAaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacrio3HaBaTh OIBITHBIM HYTEM XJIOpUA-, OpoMui-, MoAuI-, KapOoHar-, ¢ocdar-,
CHWJIMKAT-, cylnb(dar-, TUJIPOKCHJ-UOHbBI, KATUOHbBI AMMOHHS M HOHBI H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PaCTBOPaX HEOPraHUUECKUX BEILECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIbHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
CpaBHEHME, 0000IleHNEe, CHCTEeMAaTH3allui0, BBISIBICHWE MPUYUHHO-CIIEACTBEHHBIX
CBA3EM — JUI1 M3Yy4YEHMsS] CBOWMCTB BELECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIeHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peasbHbI ¥ MBICJICHHBIH).



TEMATUYECKOE IIVIAHUPOBAHHUE 8 KJIACC

KosnuecTBO Yacon DJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3aesioB Konrpoas Ipakruue (undposbie)
) TeM NPOrpaMMmal Bcero HbIE CKHE o0pa3oBare/ibHbIe
padoThI padoThbI pecypcbl
Paznea 1. [lepBoHayajibHble XUMHUYECKHUE TOHATHS
Xumus — BaxkHast 001aCTh bu6nmoreka IJOK
1.1 €CTECTBO3HAHMS M MPAKTHYCCKOU 5 2 https://m.edsoo.ru/7f
JIEATENBHOCTH YEI0BEKA 41837c
BemectBa u xumuieckue bubmorexa LHOK
1.2 . 15 1 https://m.edsoo.ru/7f
peakiun 41837c
Uroro no pasgeny 20
Pa3znen 2. BaxkHeiinue npeacTaBuTe/ Il HEOPraHM4YeCcKMX BelllecTB
Bu6nuoreka IJOK
2.1 Bosnyx. Kucnopox. Ionsmie 06 6 https://m.edsoo.ru/7f
oemax 41837c
Bonopona. ITorsarue o kucnorax bubsmorexa LHOK
2.2 " Cfmf{xﬂ‘ 8 1 https://m.edsoo.ru/7f
41837c
Bu6nuoreka IJOK
2.3 OB:If;;;f;;:OpH' Homsrne 06 5 1 1 https://m.edsoo.ru/7f
41837c
OCHOBHBIE KJIaCChI bubimorexa HOK
2.4 . 11 1 1 https://m.edsoo.ru/7f
HEOPTaHWYECKUX COSIMHEHUIN 41837¢
Hroro no pasaeiny 30

Ilepuoanueckuii 3aK0H 1

Pasnen 3. [lepuoauueckuii 3axon u Ilepuoanyeckasi cucreMa xumMmudeckux 3aemeHToB JI. U. Menneneena.
CtpoeHue aToMOB. XumMHu4ecKas cBsi3b. OKHCIUTEIBLHO-BOCCTAHOBUTEIbHbIE PeaKIMN

ITPOT'PAMME

Tlepuoanueckas cucrema buGnorexa LIOK
31 PHOA 7 https://m.edsoo.ru/7f
XUMHUYECKUX deMenToB JI. W.
41837¢c
MenneneeBa. CTpoeHue aToma -
XuMHUecKas CBSI3b. bubmuoreka IIOK
3.2 OKHCIIUTEIBHO- 8 1 https://m.edsoo.ru/7f
BOCCTaHOBUTEILHBIE PEAKIINU 41837c
bubmoreka IIOK
Hroro o paszaeny 15 https://m.edsoo.ru/7f
41837c
bubmuoreka IIOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f
41837¢c
OBUIEE KOJIMYECTBO HACOB I10 68 4 5
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9 KJIACC

KosnuecTBO Yacon DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM Konrpoas Ipakruue (undposbie)
n/n MPOrpaMMbl Bcero = HbIe CcKHe o0pa3oBaTeJibHbIE
padoTsI padoTsI pecypcel
Paznea 1. BemecTBo M XMMHUYeCKUE PeaKIIUM
IToBTOpenwue u yriryOiaeHne 3HaHUI bubmmorexa LIOK
11 OCHOBHBIX pa3/ieNioB Kypca 8 5 1 https://m.edsoo.ru/7f
KJ1acca 412636
OCHOBHBIE 3aKOHOMEPHOCTH bubmorexa LHOK
1.2 XHMIECKIX peaKiii 4 https://m.edsoo.ru/7f
412636
DIEKTPONUTHYECKAS] TUCCOITUAIIHS bubmorexa HOK
1.3 XUMIIECKHE PeaKIHi B paCTBOan‘ 8 1 1 https://m.edsoo.ru/7f
412636
HUroro mo paznemy 17
Paznen 2. HeMeTan bl 4 UX COeTMHEHUS
OO01mas XxapaKTepUCTHKa bubnuoreka [IOK
2.1 XHMHYECKUX d1eMeHToB VIIA- 4 1 https://m.edsoo.ru/7f
rpynnsl. [anoreHs: 412636
OO01mmas xapakTeprucTuKa bubmmorexa [IOK
2.2 XUMHIYECKHX DJIeEMEHTOB VIA- 6 https://m.edsoo.ru/7f
rpymisl. Cepa u e€ coeJMHEHHS 413636
OO01mas XxapaKTepUCTHKa Bubmorexa L[OK
XHUMUYECKHX JIEMEHTOB VA- .
2.3 rpymbL. Asor, bochop u 7 1 https://m.edsoo.ru/7f
) ’ 412636
COCTMHCHHS
o snewenton VA- BaGumorercs LIOK
2.4 - N . 8 1 2 https://m.edsoo.ru/7f
PyIIBL. YTIIEpOa U KPEMHUN U UX 412636
COCTHHCHHS —
HUroro mo paznemy 25
Paznen 3. MeTaibl M UX cOeIUHEHUs
bubmuoreka IIOK
3.1 OO01ue cBoiCcTBa METAILIOB 4 https://m.edsoo.ru/7f
412636
Baxueiiime MeTaibl U UX bubsmorexa HOK
3.2 J— 16 1 2 https://m.edsoo.ru/7f
412636
Hroro no paznemy 20
Paznen 4. Xumus 4 OKpyskaouias cpeaa
BemecTBa 1 MaTepuanbl B )KU3HU buGimorexa LOK
4.1 qeroBeKa 3 https://m.edsoo.ru/7f
412636
Hroro o pasneny 3
Bu6mmoreka IJOK
PesepBHoe Bpems 3 https://m.edsoo.ru/7f
412636
OBIIEE KOJIMYECTBO YACOB I10 68 4 7

I[MTPOI'PAMME
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INOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

DJIeKTPOHHbIE
KoanuectBo
Ne uugposbie
Tema ypoka 4acoB
n/n o0pa3oBaTte/ibHbIE
pecypchl
1 [Ipeamer xumuu. Posib XuMuu B ®KU3HU 1 bu6nmoreka [IOK
yeJjioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeToAaxX MO3HAHUS B XUMUU 1 bubmnorexa LIOK
https://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpasuiia pado
3 H%o;;ZpHHHHpanéTMH o6pan?elf§:11 c PO 1 buGnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAHUEM)
4 Yucrtele BemecTBa u cMecu. CocoObl 1 bubnunorexa LIOK
pasjiesieHus: cMeceit https://m.edsoo.ru/ff0d26ca
5 [TpakTiueckas pabota Ne 2 «Pa3nenenue cmeceit 1 bubnnorexa [JOK
(Ha MpUMepe OUYUCTKHU TTOBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
bubmuoreka [IOK
6 ATOMBI M MOJICKY b1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMUYECKUE TIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnnorexa [JOK
XAMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThic 1 ciioXHBIC BENIECTBA 1 Bubmorexa HOK
https://m.edsoo.ru/ff0d2aéc
9 ATOMHO-MOJIEKYJISIPHOE YUYE€HUE 1 bubmnorexa [IOK
https://m.edsoo0.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 X;MEHIZCKZﬂﬂ;OEinHa %:JI;TI;IOCE aTOMOB 1 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMHYECKHX IJIEMEHTOB
11 OtHocurenbHas aroMHast Macca. OTHOCUTENbHAS 1 bubnmnoreka HOK
MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO 3JIEMEHTa B 1 bubmuoreka [{OK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
bu6nmorexa LIOK
13 KomuuecTtBo BemecTBa. Moinb. Mossipaast Mmacca 1 https://m.eds00.ru/ff0d5230
14 duznyeckre U XUMHUYECKHE SIBJICHUA. 1 bu6nmorexa LIOK
XuUMHYECKask peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycaoBuUs NPOTEKAHUS XUMUYECKUX 1 bubnmnoreka HOK
peaKuuit https://m.edsoo.ru/ff0d3al16
16 3aK0H COXpaHEHUsI MACChI BEIIECTB. XUMUYECKHE 1 bubmmoreka [JOK
ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brerunciienust koimuecTBa, MacChl BEIIECTBA 110 1 bubnuoteka [JOK
YpaBHEHUSIM XUMHUYECKHX PEaKIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUuecKuX peakuui 1 bubmuorexa [IOK
(coennHEeHUs, Pa3N0KEHUS, 3aMEIICHHs], 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — y4€HBIH-IHIIUKIONEIUCT. 1 bubmmoreka [JOK

O00011eHne 1 cUCTEMaTU3AINS 3HAHUI

https://m.edsoo.ru/ff0d40c4
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Kontponbnast pabora Nel mo teme «BerecTBa u

bubnunoreka LIOK

20 XUMHUYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
Bo3ayx — cMmech razos. CoctaB Bo3ayxa.
21 KHC?I}CI)}I()OI[ —ManI;I\I;eHTBI/I npof:T]:): BGJ;[_HY:CTBO Bubmorexa HOK
' https://m.edsoo.ru/ff0d448e
O3oH
duznyeckue €CKHE CBOWMCTBA KUCIOpOAa
22 (ple/:IaIP(IILJII/IH gKI/IIZ;I(;II-IIVII/II/:Iq ropIZHHz) HHZ)];HT:IIleﬁp : buGnuorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 CriocoObI MoTydeHust KUCIIOpo/ia B 1abopaTopuu bubnuorexa [IOK
Y IPOMBILNUIEHHOCTHU. [IpuMeHeHune kuciopoaa https://m.edsoo.ru/ff0d497a
TermoBoii 3 dex €CKO peak ,
24 HOEETI]:CIZ T%)I()bMO)I;I/)I(I\I:IIII/\I/I‘?:CKOMI;é)aBH:II;II/;IH 9K30- Bubmorexa IOK
’ https://m.edsoo.ru/ff0d4790
U DHIOTEPMUYCCKUX PEAKITUIX
TomnmuBo (HedTh, yroiab U MeTaH). 3arpsi3sHEHUE bubnmnoreka HOK
25 .
BO3/yXa, CIIOCOOBI €ro MPeIOTBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas pabota Ne 3 mo reme «llonydyenue bubmmoreka [JOK
¥ COOMpaHUEe KUCIOPO/Ia, H3yYEHUE €r0 CBOHCTRBY https://m.edsoo.ru/ff0d4ae2
27 Bomopon — aneMeHT u pocToe BEIIECTBO. bubnunoreka LIOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4ddo
28 ®dusnyeckue 1 XUMUUECKHE CBOMCTBA BOJIOPO/IA. bubnnorexa [JOK
[Ipumenenue Bogoposaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KUCIIOTAX U COMAX Bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOslI MostydeHus BOAOPOa B 1ab0OpaTopuu Bubmorexa LIOK
https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padota Ne 4 o reme «llomyuenue bubnnorexa [JOK
U cobupaHue BOJIOpOJia, U3YUYEHHE €ro CBONCTBY https://m.edsoo.ru/ff0d4f42
N " bubnuoreka [{OK
32 MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
Boruncienus 00b€Ma, KOJTUYECTBA BEISCTBA Ta3a
33 0 €r0 U3BECTHOMY KOJIMUYECTBY BEIIECTBA WU bubmioreka LOK
N https://m.edsoo.ru/ff0d55a0
00BEMY
B 0be
| Do o e BuSmorea 101
peard N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 dusnyeckue U XUMUYECKHUE CBOUCTBA BOJIEI Bubmorexa HOK
https://m.edsoo.ru/ff0d587a
N bubnunorexa LIOK
36 CocraB ocHoBanwuii. [ToHsTHEe 00 HHIUKATOpaX https://m.edsoo.ru/f0d59e2
3 menacomeme pacrops. Macoosss tors buGmorexa LIOK
= P PEL. a https://m.edsoo.ru/ff0d5b40
BEIIECTBA B PaCTBOPE
38 Enpaﬁgjzﬁigz 6221;\5 i]? 2 ZZMZ elnEHHOU bubnmorexa LIOK
P N P P! pea https://m.edsoo.ru/ff0d5eba
MacCOBOMH J0JIel PaCTBOPEHHOTO BEIIECTBAY
39 KonTponbras padota Ne2 o reme «Kuciopo. bubmmoreka [JOK
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Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342

40 Oxcuppl: cocTas, KiaccupUKaIys, HOMEHKIATypa bubmorexa LHOK
BT ’ T, yp https://m.edsoo.ru/ff0d664e
[Tonyuenue n XuMU4YeCKrUe CBOMCTBA KUCIOTHBIX, bu6nmoreka [IOK
41 .
OCHOBHBIX U aM()OTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e
OcHoBaHus: cOCTaB, Ki1accupuxams, bubmmoreka [JOK
42 i
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmydyenune 1 XMMHUYECKHE CBOMCTBA OCHOBAaHMI Bubmiorexa LIOK
ya https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
44 i
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITonmydyenue 1 XMMHUECKHE CBOMCTBA KUCIIOT Bubmiorexa LIOK
ya https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIIATypa, CIIOCOOBI bubnmoreka [JOK
46 < )
MOJTYYEHHS, XUMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
IIpaxTuueckas padbora Ne 6. Pemenue
47 31<I::ne I/IMGHT&J‘E;HBIX 3a1a4 1o reMe «OCHOBHEIE Bubmiorexa LIOK
p A N https://m.edsoo.ru/00ad9b7c
KJIACChI HEOPTAaHUYECKUX COCTUHECHUI
I'eneTuyeckas cBsI3b MKy KilaccaMu bubnmoreka [JOK
48 N i
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9a50
. bubnunoreka LIOK
49 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch?
50 KonTponbnas padora Ne3 no teme "OcHOBHbIE Bu6mmoteka [JOK
KJIACChl HEOPTraHUYECKUX COCAMHEHUIT" https://m.edsoo.ru/00ad9ela
ITepBBIe MONBITKH KJIaCCU(HUKALINNA XUMHUIECKAX
51 3J'IepMeHTOB Ilousatue o q)nnag CXOIHBIX Bubmiorexa LIOK
' py A https://m.edsoo.ru/00ad9ffa
2JIEMEHTOB
ITepronnuecknii 3axoH u Ileproamueckas
52 CI/I(I:?FCMI; XUMHYECKHUX BJIeMeII;TOIf pinn Y| Bubmorexa LIOK
T https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonpl, TPyIIEL, HOATPYIIIEI Bubmoreia HOK
PHOJEL TPY » TOATPY https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubnuoreka [IOK
M3oTonsr https://m.edsoo.ru/00ada342
CTpoeHune 3JIeKTPOHHBIX 000JI0UEK aTOMOB
55 3J'IepMeHTOB ITe I/II:Z) nueckom cucremsl J{. U bubmoreka LOK
PHOA T https://m.edsoo.ru/00adaébc
Menneneena
XapakTepHUCTUKAa XUMHYECKOT'0 DJIEMEHTA 110 €r0
56 HOJE)O)KCI-?I/IIO B [lepnoanueckoit cucreme /1. bubnmorexa LIOK
PHOA U https://m.edsoo.ru/00ada824
Menneneena
3nauenne [lepromgmueckoro 3akoHa JJIs Pa3BUTHS
57 HayKH U TT aKl?FI/IKJII/I 1. 1. Men eJIeeJ; _P EHBbIN bubmmorexa LIOK
YK p v A yd ’ https://m.edsoo.ru/00ada96e
MeIaror ¥ rpakIaHuH
58 DJIEKTPOOTPHUIIATETLHOCTh ATOMOB XUMUYECKUX bubnuotexa [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 NonHas xumuyeckas CBs3b bubnuoteka [JOK
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https://m.edsoo.ru/00adac34

60 KoBaneHTHast monsipHasi XUMHYECKasi CBS3b 1 bubmmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOsIpHAs XMMHUYECKas CBS3b 1 Bubmzorexa IHOK
https://m.edsoo.ru/00adaab9
bubnunorexa LIOK
62 Crenens owucrenis . https://m.edsoo.ru/00adae28
63 OKHCTUTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 Bubmorexa ITOK
https://m.eds00.ru/00adb076
bubnunoreka LIOK
64 OxucnuTeNn U BOCCTAaHOBUTENN 1 https://m.edso0.ru/00adb076
65 Kontposbnas padora Ne4 o reme «CtpoeHue 1 bubnmoreka [JOK
aroMa. XMMUYECKas CBSI3b» https://m.edsoo.ru/00adb486
66 PesepBHblit ypok. O0001I€HNE U CUCTEMATH3AIHSA 1 bu6mmoteka [IOK
3HAHUU https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O000111I€HNE U CHCTEMaTH3ALMS 1 Bbu6moteka [JOK
3HaHUHI https://m.edso0.ru/00ad9ch2
68 PeseprHblit ypok. O000IIEHNE 1 CUCTEMATH3AIHSA 1 bubnuoreka [IOK
3HAHUU https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KUJIACC
DJIeKTPOHHbIE
KosmmuectBo
Ne uugposbie
Tema ypoka JacoB
n/n o0pa3oBaTe/bHbIC
pecypcsbl
1 [lepuoanueckuii 3axoH. [lepuoanueckas cuctema 1 bubmuoteka [IOK
XuMHYecKux 3neMeHToB [l. 1. Menaeneera https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bubmuoteka [IOK
XUMHYECKHX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHast padora Nel o teme «IloBropenue
5 U yriiyOjieHue 3HaHUN OCHOBHBIX pa3JieioB Kypca 1
8 kimacca»
6 Krnaccudukanus XuMHUECKUX peaKIuii Mo 1 bubnuotexa [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbch0
7 Homnme o roworem  rereportmns 1 | Bubmsorera LIOK
p https://m.edsoo.ru/00adbe9a
peaKIusx
8 [TonsiTHe 0 XMMHYECKOM paBHOBeCHH. DaKTOPBHI, 1 bubmuoreka [JOK
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BJIMAIOINHUE HA CKOPOCTH XUMHYECKOM pC€aKkuu u
IMMOJIOKCHHUEC XUMHUUYCCKOI'O PABHOBCCHUSA

https://m.edsoo.ru/00adc28¢c

9 OKHCINTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINH bubmaorexa LIOK
P https://m.edsoo.ru/00adcade
10 Teopust FIEKTPOTUTHYECKON AUCCOIUALIUH. bubnmoreka [JOK
CunpHBIC U ClIa0bIC AJICKTPOIIUTHI https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHHUsI peaKIuit buGnuorexa LIOK
yp peart https://m.eds00.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAaHUI B
12 CBETE MPEACTABICHUN 00 MEKTPOTUTHIECKOM bubmnorexa LIOK
https://m.edsoo.ru/00add5d8
JIUCCOLMAIIUU
XUMUYECKUE CBOMCTBA COJICH B CBETE
13 MIPEJICTABICHHUIA 00 IEKTPOIUTHICCKOM bubmmorexa LIOK
pedl p https://m.edsoo.ru/00add8h2
JICCOLMAIIUU
14 [TonsTHe 0 THIpOIU3E COCH Bubmorexa LIOK
AP https://m.edsoo.ru/00add9d4
. bubnunoreka LIOK
15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1. «Pemienue bubnmoreka [JOK
16 .
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 no teme
17 «9J'ICIF()T OJ'II/ITI/Ip‘IeCKa}I vcconuanus. XuMU4ecKue bubmorexa LIOK
P A HHALHA. https://m.edsoo.ru/00addecO
pEeaKIu B PACTBOPAX)»
18 OO01mmas XxapakTepuCTHKA TaJIOTCHOB. XUMHUYECKHE bubnnorexa [JOK
CBOICTBA Ha MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KHCIO0Ta, XUMUYECKHE bubnnorexa [JOK
CBOMCTBA, IOJIy4€HHUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 ITpakTryeckas padora Ne 2 o teme «Ilonyuenue bubnmnoreka HOK
COJISTHOM KHMCJIOTBI, U3yYEHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubmuoteka [IOK
peaKIMii, eCII OAMH U3 PeareHTOB JaH B U30bITKE https://m.edsoo.ru/00ade488
bu6nmorexa LIOK
22 OO0mmas xapakrepucTuka 31eMeHTOB VIA-rpymisr https://m.edsoo.ru/00ade64a
AnnoTtponHsie MoauuKanuu cepbl. Haxoxaenue
23 CEPEHI I/Ipeé coez[HHgHg)ﬁ BrIII U ozlpe XI/IMI/IHG?KI/IC Bubmmorexa HOK
pb pHpoe. https://m.edsoo.ru/00ade64a
CBOMCTBA CEPHI
24 CepoBopopon, cTpoeHue, hu3ndeckue u bubnnorexa [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcunsl cepol. CepHas KHCIOTa, (U3HUECKUE U bubnuotexa [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKIINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTY4YeHHs CepHOU bubnuotexa [JOK
KHUCJIOThl. XMMHUYECKOE 3arpsi3HEHNE https://m.edsoo.ru/00adec8a
OKpY’Kalolllel cpeibl COEAMHEHUSIMU CEPBI
97 Briuucnenue maccoBoil 1011 BeIXOAa MPOAYKTA bubmmoreka [JOK

peakiuu

https://m.edsoo.ru/00adec8a
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OO6m1ast XxapakTepruCcTHUKa JIEMEHTOB V A-TpyIIITHIL.

but6mmoreka [IOK

28 A3or, pacnpocTpaHeHHe B NPUPOLE, dusnueckue https://m.edsoo.ru/00adeeas
Y XUMHYECKHE CBOMCTBA
AMMUak, ero Gpu3NYeCcKue 1 XuMUYECKHe bubmmoreka [JOK
29 . :
CBOWCTBA, IOJIYYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
30 [TpakTuueckas padbora Ne 3 mo reme «llomydenue bubmmoreka [JOK
aMMMaKa, U3y4eHUue €ro CBOMCTB https://m.edso0.ru/00adf180
31 A3oTHas Kuciora, € GU3NIecKre U XUMHIECKUE bubnmnoreka HOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHUS B
30 KauyeCTBE MUHEPATbHBIX YA0OpEeHUNH. XUMUYIECKOE bubnmnoreka HOK
3arpsi3HEHUE OKPYKAIOIIEH cpeJibl COeAUHEHUSIMU https://m.edsoo.ru/00adf518
a3zoTa
®ocdop. Oxcun pochopa (V) u pochopnas
33 KI/ICJ‘Iq())TI; @mni?xn? HpXH(1\4I/I)qe(:11)(Heq:)BI:)ﬁCTBa buGnuorexa LIOK
’ ’ https://m.edso00.ru/00adf68a
MOJTyYCHUE
Ucnons3zoBanue pocdartoB B kauecTBe
34 MHUHEPaJIbHBIX ,Z[q())6 qe)HI/Iﬁ 3arps3HeHue Bubmiorexa LIOK
PAILHBIX Y00P - 24Tp https://m.edsoo.ru/00adfc20
MIPUPOITHOM cperbl hochaTamu
VYrnepoa, pacnpocTpaHeHue B IPUPOIE, bubnmoreka [JOK
35 o .
(hU3MYECKre U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcuapl yriaeposaa, ux GU3NYECKUE U XUMUYECKUE
MABL YITIEpOUL ¢ bubnuoreka [IOK
36 CBOICTBA. DKOJIOTHYECKUE MPOOIEMBI, CBS3aHHbBIE .
https://m.edsoo.ru/00adfebe
¢ okcuaoM yriaepoza (1V)
37 VYronbHas KUCI0Ta U €€ COTN buGnuorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Tpaktrueckas padota Ne 4 o teme "l[lonyuenue
38 IJ)'IGKI/ICJ'IOFO raI;a KauecTBennas eaKuH;nII{a bubmmorexa LIOK
yr .o p https://m.edsoo.ru/00ae027e
KapOOHAT-MOH
39 [TepBoHayanbHbIE OHATUS 00 OPraHUYECKUX bubmuoreka [IOK
BEILIECTBAX KAK O COEMHEHUAX yIiiepoa https://m.edsoo.ru/00ae054e
40 Kpemuunii u ero coequHEeHUS bubmoreia HOK
P https://m.edsoo.ru/00ae080a
[IpakTuueckas paborta Ne 5. Pemenue
41 3K12:ne I/IMeHTaJ'II;)HI)IX 3a1a4 1o teme «Baxueiime bubmoreka LIOK
P https://m.edso0.ru/00ae0bf2
HEMETAIIJIbl U UX COCTMHEHUS
Konrtponbnas padora Ne3 o teme «Baxneimme bubnmnoreka HOK
42 .
HEMETAJIbl U UX COSTUHEHUI» https://m.edsoo0.ru/00ae0el8
OO6m1ast XxapakTepruCTHKa XUMUUECKUX SJIEMEHTOB
43 — MeTau1oB. Meranmyeckas CBsI3b U bubnuoteka [JOK
MeTaJUIMYeCKasi KpUCTAIUINYECKas peIeETKa. https://m.edsoo.ru/00ae103e
DuU3NYECKUE CBOMCTBA METAJLIIOB
44 XUMUYECKHE CBOMCTBA METAIIIIOB. but6mmorexa [IOK
DJIEKTPOXUMHUYECKUH PsiJ] HATPSHKEHUI METaIoB https://m.edsoo.ru/00ae1156
OO6mwme cmocoOs! mosrydeHus: MeTauioB. CIiaBbl.
t yi Bu6miotexa LIOK
45 Brruncnenus mo ypaBHEHUSIM XUMHUYECKUX

peaKIuii, €Clii OJIMH U3 PEareHTOB COJICPKUT

https://m.edsoo.ru/00ae1156
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MIpUMECH

46 [TonsTHE O KOPPO3UM METAIIIOB EH6J?HOTeKa HOK
https://m.edso0.ru/00ae1278
bubnmoreka [JOK

47 [lenourpie MeTanbI https://m.edsoi_.[ ru/00ae14b2

48 Okcubl ¥ TUAPOKCUIBI HATPUS U KU BH6J?HOTeKa LHOK
https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMenbHbIE METAJLIbI — KAJIBIUN 1 bu6nmoreka [IOK

MAarHum https://m.edsoo.ru/00ae15e8

50 Baxxueinne coeqMHEHNAS KaJIbIHA Bubmmoreka HOK
https://m.edsoo.ru/00ae15e8

51 O0001IeHrEe U cUCcTeMaTU3alus 3HAHUI

52 JKécTkoCcTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS BH6J_IHOTeKa LOK
https://m.edso0.ru/00ae1886

53 [IpaxTuueckas padora Ne 6 no reme "KéctkocTh Bu6mmoteka [JOK

BOJIbl U METObI €€ yCTpaHEeHUs " https://m.edsoo.ru/00aelae8
. bubmmoreka [JOK

>4 AJlIOMUHHT https://m.edsoé_.[ ru/00aelc64

95 AmM@oTepHBIC CBOHCTBA OKCHJIA U THIPOKCHIA EH6J_IHOTeKa HOK
https://m.edsoo.ru/00aelc64
bubmuoreka [{OK

56 Keneso https://m.edsog)_.[ ru/00ae1d86

57 Oxcupl, Tupokcu sl u conu xenesa (1) u bubnnoreka [JOK

xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATU3aIUs 3HAHUI
59 iiii;ﬁﬁgﬁgnifg;iiﬁaz 15(? Ifeelxl/[{? iBEDKH@ﬁIHPIG bubmaorexa LIOK
METATIBL H HX COSTHHEHIS https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX

60 peakIuii, eciiv OJIMH U3 PeareHTOB JaH B U30bITKE bubnuoreka [IOK
WJIU COJEPKUT NPUMECH. BrIunciaeHus MaccoBoi https://m.eds00.ru/00ae1750
JIOJTY BBIXOJ1a IPOAYKTA PEAKITUN

61 O0600611eHre U crucTeMaTu3alrs 3HaHU!

62 Konrtponbnas padora Ne4 o teme «Bakneiimue
METAJITBI U UX COCTUHEHUS

63 BemectBa 1 Mmatepuanbl B TOBCETHEBHOM KU3HU bubnnorexa [JOK
YyesoBeKa https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeabl BH6J?HOTeKa HOK
https://m.edsoo.ru/00ae4270

65 Posib XUMUM B pellIeHUH SKOJIOTHYECKUX MTPOOIeM BH6J?HOTeKa HOK
https://m.edso0.ru/00ae4270

66 PezepHblil ypok. O600111€HHE U CCTeMaTH3alus bu6muoreka [JOK

3HAHUU https://m.edsoo.ru/00ae0d0a

67 PesepBHbIil ypok. O600111€HNE U CUCTEMAaTHU3alIHs bubmuorexa [IOK

3HAHUU https://m.edsoo.ru/00adb33c

68 PesepBHblil ypok. O60011I€HHE U CHCTeMaTH3alus bubmuoteka [IOK
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‘ 3HAHUU

https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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