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MHNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma o XuMHM Ha ypOBHE OCHOBHOI'O OOLIETO 0Opa30BaHUs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTelIbHOM NpPOrpaMMbl OCHOBHOTO
obmero obOpazoBanus, npencraBieHHbIx B I'OC OO0, a Ttaxxke Ha OCHOBE (henepanbHOIMA
paboueil mporpaMMbl BOCIMTAHUS M € Y4ETOM KOHLENIMU IPENoJaBaHUs y4eOHOro IpeaMeTa
«Xumus» B 00pazoBaTenbHbIX opranunsanusax Poccuiickoit denepannu.

[Mporpamma 1o XWMHUU Ja€T TPEACTABICHHWE O IENAX, OOIeH cTpaTernu OOy4YeHHs,
BOCIIUTaHMUA M Pa3BUTUSA OOYYAIOUIMXCS CpEICTBAMM Yy4eOHOro IpeaAMeTa, yCTaHaBIMBACT
00s13aTeNIbHOE TIPEIMETHOE COJIepXKaHHue, MpeIycCMaTpUBaeT paclpeselieHue ero mo Kiaccam |
CTPYKTYpUPOBAHUE T10 pa3/iesiaM U TeMaM IPOTrPaMMBI IO XUMHH, OTIPEIENsieT KOJIMIeCTBEHHBIE H
KayeCTBEHHbIE XapaKTEPUCTHKH COAEP)KaHUs, PEKOMEHIYEMYIO I0CJIE€0BAaTEIbHOCTh U3YyUCHHS
XMUMHU C Y4ETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTUKU Y4eOHOTO Ipolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUaroIMXCs, OIpeaesieT BO3SMOXKHOCTH NIPEeIMETa JUlsl pealn3alun
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0OOpa30BaTEeNIbHOW IMpOrpamMMbl Ha YpPOBHE
OCHOBHOr0 0011ero oOpa3oBaHus, a Takke TpeOOBaHMI K pe3yibTaTaM OOY4YEeHHsS XUMHUH Ha
YPOBHE IieJiell M3ydeHUs MpeIMeTa U OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHOM J1€ATEIbHOCTH
00y4aroIIerocs Mo OCBOCHHUIO YIeOHOTO COICPKAHMS.

3HaHHE XUMUH CIIY’)KUT OCHOBOM ISl (POPMUPOBAHUS MHUPOBO33PEHUS 00Y4arOILIErocs, ero
MIPEICTABICHUH O MaTepHaIbHOM €UHCTBE MUPA, BAXKHYIO POJIb UTPAtOT (POPMHUPYEMbIE XUMUEH
MPEICTABICHUS O B3aUMOIIPEBPAILCHHUSIX SHEPTUU M 00 HBOJIOIUH BEUIECTB B MPUPOE, O MyTAX
pemeHust  TI00aNBHBIX  MPOOJIEM  yCTOMYMBOTO PAa3BUTHS YEIIOBEUECTBA —  CHIPHEBOW,
9HEPreTUYECKOH, MUIIEBOM U 3KOJIOrHUecKol 6€30MacHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peaau3alid BO3MOXKHOCTEH AJI caMOpa3BUTUS U (POPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 (PyHKIIMOHAIBHON ITPaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMUPOBAHHE MBIIIICHUS U TBOPYECKUX CIIOCOOHOCTEH 00YydJaromuxcs,
HaBBIKOB  MX  CAMOCTOSTENBHOW  y4eOHOM  AEATENbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATENIbCKUX YMEHUH, HEOOXOMUMBIX Kak B IIOBCEJHEBHOM JKM3HHM, TaK MU B
npo¢eCcCUOHATBHOM EATETLHOCTH;

3HaKOMHUT CO CHEHU(PUKOW HAYYHOTO MBIIIJIEHHUS, 3aKJIaJbIBA€T OCHOBBI I€IOCTHOTO
B3IJIs11a Ha €IMHCTBO NMPHUPOJIBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM ATAIlOM B (JOPMUPOBAHUH
€CTEeCTBEHHO--HAYYHON TPaMOTHOCTH 00yUYarOIINXCS,

CHOCOOCTBYET (OPMHMPOBAHUIO LEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HayYHbIM
3HaHUSM, K TPHUPOJE, K UEIOBEKY, BHOCHUT CBOW BKJIAJ B DKOJIOTHYECKOe 0Opa3oBaHHE
o0ydJaronmxcs.

JlaHHbple HampaBieHHA B OOYYEHUH XMMUHU OOECHEUYMBAIOTCS CIEUUPHUKON COIepKaHHS
y4eOHOTO TpeaMeTa, KOTOPBIN SIBIISIETCS MEAarornuecky aJanTHPOBaHHBIM OTpakeHUEM 0a30BOM
HayKH{ XMMUH Ha OIIpe/Ie]IEHHOM FTare e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 0OIIero oOpa3oBaHUS OPUEHTHPOBAH Ha OCBOCHUE
00yJaroIUMUCS CUCTEMBI NEPBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTAHWYECKOH XUMHH H
HEKOTOPBIX OTAEIbHBIX 3HAUYMMBbIX MOHATHH OpraHUYeCKON XUMUH.

CrpykTypa cojepkaHHs HpOTrpaMMbl MO XUMHH C(HOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxoaa k e€ mizyueHuto. CojepaHue CKJIaJIbIBA€TCS M3 CHCTEMbl HMOHATUH O XHMHYECKOM
9JIEMEHTE W BELIECTBE M CHCTEMBl MOHATHH O XUMHUYecKoWd peakuuu. OOe 3T CHUCTEMBI
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CTPYKTYPHO OpraHM30BaHbl 110 IPHUHLUILY IOCJIEJOBATEIbHOIO Pa3BUTHsA 3HAHUN HAa OCHOBE
TEOPETUYECKUX MIPEICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHMsI O CTPOEHUH aToMa U XMMHUYECKOH CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTHUECKON TUCCOMAIINH BEILIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICTICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K IPYTOMY, BBITTOJIHSS
GyHKIMM OOBSICHEHHSI U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPaKTUYECKOTO
IIPUMEHEHHUS U NIOJyUYEHUS U3Y4aeMbIX BEILLIECTB.

OcBoeHue nporpaMMbl MO XUMHH CHOCOOCTBYET (HDOPMUPOBAHHMIO TPEACTABICHUS O
XUMHUYECKON COCTABJISIOIIECH HAaydHOM KAPTUHBI MHUpAa B JIOTMKE €€ CHUCTEMHON NPHUPOMBI,
LIEHHOCTHOT'O OTHOILIEHUS K HAyYHOMY 3HaHHMIO M METOJaM II03HaHMs B Hayke. M3ydeHune xumuu
MIPOUCXOIUT C IPUBJICUCHUEM 3HAHUH U3 paHee N3YYCHHBIX YUEOHBIX MpeaAMETOB: « OKpYKarOIIHii
Mup», «buonorus. 5—7 kinacce» u «Pusmnka. 7 Kiaccy.

[Ipu u3yyeHUHn XUMHH TPOUCXOTUT (OPMHUPOBAHNE 3HAHUNA OCHOB XMMUYECKOH HAyKH Kak
00J1aCTH COBPEMEHHOI'O €CTECTBO3HAHMUS, IPAKTUUYECKOH 1€ATEIbHOCTH YEJIOBEKa U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOM KyJIbTyphl. 3ajadya y4eOHOro mHpeaMeTa COCTOMT B (POpPMHUPOBAHUU
CHUCTEMbl XMMHUYECKHX 3HAHMA — BaXKHEUIIMX (PAKTOB, MOHATUH, 3aKOHOB M TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYNMHBIX O000OIIEHUH MHUPOBO33PEHYECKOTO0 XapakTepa, s3blka HAyKH, B
NPUOOLIEHUN K HAyYHBIM METOJ[aM MO3HAHUS MPHU U3YyYCHUH BEIECTB M XMMHMUYECKUX peakiuil, B
(GOpMHpPOBAaHMM U Pa3BUTUU TIO3HABATENBHBIX YMEHMH W HMX NPUMEHEHHMH B Yy4eOHO-
MO3HABATEIbHON U y4eOHO-MCCIIEIOBATENIbCKON JEeATENbHOCTH, OCBOCHUM MPaBUI 0OE€30MacHOro
o0palleHHs C BeIECTBAMU B IIOBCEAHEBHOM KU3HH.

[Ipy u3yyeHUM XMMHMHM Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUS Ba)XKHOE 3HAUCHUE
proOpen Takue 1elu, Kak:

— (hopMUpPOBaHME HMHTEIIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEJIBHOMY MPHUHATHUIO DPELIEHUH, CIIOCOOHOM aJanTupoBaThesd K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HaNpaBICHHOCTh OOy4YeHHMs Ha CHCTEMaTHYeCKoe TMpPHOOLIEHHE OOydarolmmxcs K
CaMOCTOSTENIbHON TI03HABATENIbHON JAESITEIbHOCTH, HAYYHBIM METOJIaM MO3HaHUS, (POPMUPYIOLIUM
MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEN K XUMUU;

— o0ecreyeHne YCIOBHH, CIIOCOOCTBYIOIIMX TNPHOOPETEHHIO OOy4YaroIMMUCS ONbITa
pa3HoOOpa3HOM MAEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUS, KIIFOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIHI), UMEIOLINX YHUBEPCAIbHOE 3HAUYCHHE JIS Pa3IMUHBIX BUJOB JESTEIbHOCTH;

— ¢gopmupoBanue o0mieil GyHKIMOHATLHON M €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, B TOM
qyciie YMEHUH OOBACHATD U OLICHUBATH SIBICHUS OKPYXAIOIIEro MUpa, UCIOJIb3Yys 3HAHUS U OIIBIT,
MOJTyYeHHbIE TPU W3YYEHUU XMMHUH, MPUMEHATh UX TPU pelIeHUH Npo0sieM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU JEATENBHOCTH;

— (hopMupoBaHue y 00y4arOUIMXCS T'YMaHUCTUYECKUX OTHOLICHHHA, MOHUMAHUS LEHHOCTH
XUMHUYECKMX 3HAHUW JUIsl BBIPAOOTKM 3KOJOTMYECKH IIeJIECOO00Pa3HOro IMOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAaHEHHsSI CBOErO 310POBbS U OKPYKAIOIIEH NPUPOIHON
Cpensl;
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— pa3BUTHE MOTHBAIUU K O0yYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
po¢uIIsl ¥ HAMPABJICHHOCTH JATbHEHIIIETO 00 yueHHUS.

OO1miee YuCIIO YacoB, OTBEACHHBIX IS M3YYCHUS XUMHHM Ha yPOBHE OCHOBHOTO OOIIErO
oOpa3oBanus, coctapisieT 136 yacoB: B 8 kimacce — 68 wacoB (2 yaca B Heneno), B 9 kimacce — 68
4yacoB (2 yaca B HEICIIO).

«Touka pocrax:

IIporpamma peaju3yercsi ¢ HCHOJb30BaHHeM oOopyaoBaHusi «Touka pocra»

€CTeCTBEHHO- HAYYHOU M TeXHOJIOTH4eCKOH HANPABJIEHHOCTH.
L]env u 3a0auu
. Peanuzarust o0CHOBHBIX 00111€00pa30BaTENbHBIX MPOTPAMM I10 YUYEOHBIM MPEIMETaM
€CTECTBCHHO-HAYYHON HANpPaBIEHHOCTH, B TOM YHUCJE B paMKaX BHEYPOUHOH AEsITeNbHOCTU
o0yyJarommxcs;
. pa3paboTKa U pean3aius pa3HOYPOBHEBBIX JOMOIHUTEIBHBIX 0011e00pa30BaTEIbHBIX
MpPOrpaMM E€CTECTBEHHO-HAYYHOW HANPaBIEHHOCTH, a TAK)KE€ WMHBIX MPOTpamMM, B TOM YHUCIIC B
KaHHUKYJISIPHBIN IEPUO]T;
. BOBJICUEHUE YUAIIUXCS U MEJATOTMYECKUX PAOOTHUKOB B MPOEKTHYIO JIEATEIbHOCTH;
. OpraHu3aIsl BHEYYEOHOW JEATeNbHOCTH B KaHUKYJSIPHBIA TEpHOA, pa3padoTka u
peanm3anusi COOTBETCTBYIOIIUMX OO0pa3oBaTEeNbHBIX NPOTpaMM, B TOM YHCIIE ISl Jarepew,
OpTraHU30BaHHBIX 00Pa30BaTEIBHBIMU OPTaHU3AIMSIMH B KAHUK YIS PHBIN TIEPUOT;
. MIOBBIIIICHHE TMPO(PECCHOHATBHOIO MACTEPCTBA IEJAarOrMuecKuX pPa0OTHUKOB IIEHTPA,
peaM3yIOIMX OCHOBHBIE H JOTIOJHUTEIBHBIC 001Ic00pa30BaTEIbHbBIC TPOrPAMMBI
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COJAEP)KAHUE OBYUYEHUS

8 KUIIACC

IlepBoHayajibHbIEe XUMHYECKHE TOHSATHSA

[Ipenmer xumuu. Posib XMMHM B KM3HM 4eJIOBEKAa. XHMHUS B CHCTeME HaykK. Tena u
BemlecTBa. Gusnyeckue cBoiicTBa BellecTB. ArperaTHoe cocTosiHue Bemects. [lonsiTue o meronax
Mo3HaHus B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHrs CMECei.

ATOMBI M MOJIEKYJIbl. XUMUYECKHUE dNIeMeHThl. CHMBOJIBI XUMUYECKUX 371eMeHTOB. [IpocThie
U CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemecTB. OTHOcHUTeNbHass aTOMHass Macca. OTHOCUTENbHash MOJEKYJsSIpHas Mmacca.
MaccoBast 10J1s1 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUU.

KomnuecTBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MacChl M Yucia
CTPYKTYPHBIX €IMHHUII BeiecTBa. Pacu€Tel o Gpopmynam XUMHUYECKHX COCTUHEHUH.

dusznueckue U XUMHUYECKHE SBICHUA. XUMHUYECKas peakuuss U e€ MNpU3HAKU. 3aKOH
COXpaHEHMs MacChl BelIeCTB. XUMHUYeCKUe ypaBHeHUs. Kriaccudukanus XUMHUYECKUX peaKlun
(coenuHeHMs, pa3I0KEHUs, 3aMEIIEHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IOCYI0M, MmpaBWwiaMud paloThl B jaboparopuu M NpuéMamu
oOpamieHust ¢ 1a0OpPaTOpPHBEIM O0OPYAOBAHHEM, H3YUYE€HUE W ONUCAHUE (PU3UICCKUX CBOWCTB
00pa3IoB HEOPTAHMYECKUX BEIIECTB, HAOMIOAeHNE PU3NUECKUX (TUTAaBJICHUE BOCKA, TassHUE JIbJA,
pacTHpaHue caxapa B CTYNKE, KMIEHWE M KOHACHCAIMs BOJBI) U XUMHUYECKUX (TOpEHHE CBEuH,
MPOKaJIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCIIOTON) SBJICHUH, HAOIIOACHUE U
ONMCaHUE MPHU3HAKOB MPOTEKAaHUs XUMHUYECKUX peakuuil (pas3iiokeHHue caxapa, B3auMOJeiicTBHe
CEpPHON KHCIOTHI C XJOPHIOM Oapus, pasnoxkeHue ruapokcuma meau (Il) mpu HarpeBanuwm,
B3aMMOJICHCTBHE *Kele3a ¢ pacTBopoM coiu meaw (1), n3ydenne cmocoOoB pa3aeneHus: cMeceit: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHKE, BbHIIAPUBAHUE, TUCTHILIAM, XpoMarorpadus, MpoBeaeHUE
OUYHCTKM TIOBAPEHHOW coNM, HAOIIOJeHHEe M ONHCAHHe pPe3yIbTaTOB MPOBEJICHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHUSI MAacChl, CO3JaHHE MOjeNel MOJIeKy (IIapoCTeP>KHEBbIX)
(c ucnosib3oBanuem odoopynoBanus «Touka pocray
€CTEeCTBEHHO HAYYHOH M TEXHOJOTHYeCKOil HAMPABJIEHHOCTH)

Ba:kHelilue npeacTaBuTe M HEOPraHNYECKUX BelIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — 3J€MEHT U IPOCTOE BEILIECTBO.
Haxoxxaenne kuciopoga B mpupoze, pu3nuecKkue U XMMHUYECKHE CBOMCTBA (PEaKIUU TOPEHUs).
Oxcunpl. [Ilpumenenne kucinopona. CrocoObl MoOMydeHHS KucIopojda B JjabopaTtopuud H
MPOMBIIIICHHOCTH. KpyroBopot kucnopona B mpupoae. O30H — amioTporHas MoauQuKanus
KHCJIOPO/IA.

TeroBoit 3hdeKkT XUMHUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHHs, 5K30- U
SHIOTEPMHUUYECKUE peakIuu. TOIUIMBO: Yrojib W METaH. 3arps3HEHHE BO3/yXa, YCWICHHE
MapHUKOBOTO d(ekTa, pa3pyiieHne 030HOBOTO CJIOS.

Bogopon — aneMeHT u npoctoe BemiecTBo. HaxoxneHue Bogopoia B mpupoie, hrusndeckue
Y XMMUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOObI osydenusi. Kuciaoter u comu.

Mosipablii 00b€M ra3oB. PacuéThl Mo XUMUYECKUM YPaBHEHUSIM.

®dusnyeckue cBoOMCTBA BOAbl. Boma kak pactBoputenb. PactBopbl. HacelieHHble u
HEHACBHIIIICHHBIE pacTBOpbl. PacTBopMMOCTh BemiecTB B Boje. MaccoBasi 1OJisl BEIIeCTBa B
pacTBope. XuMu4eckue cBoicTBa Bojabl. OcHoBaHMs. Poib pacTBOpOB B MpUPOIE U B KHU3IHU
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yenoBeka. KpyroBopor Bonbl B Npupojie. 3arps3HEHHE NPUPOJAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudpukanuss nHeopranumdeckux coeaunenuid. Oxcunbl. Krnaccudukaimusi OKCHAOB:
cosieoOpa3yrolire (OCHOBHBIE, KUCIOTHBIC, aM(oTepHbIe) U HeconeoOpasyromme. HomenknaTypa
okcu0B. DU3nyecKkre U XUMHUYECKHE CBOMCTBA OKCHAOB. [lonmyyenue okcuaos.

OcHoBanms. Krnaccudukanuss OCHOBaHWIA: MIETOYM ¥ HEPACTBOPHMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®Du3nyeckne M XUMHUYECKHE CBOWCTBa OCHOBaHUU. [lomyuenwue
OCHOBaHMI.

Kucnorel. Knaccudukanus kucimor. Homenknatypa kucior. OuU3nUecKue U XUMHUYECKHE
cBoiicTBa KUCHOT. P aktuBHocTH MetauioB H. H. bekerosa. [lonyuenue kucnor.

Comu. Homenknarypa cosneit. dusndeckue U XUMHUYECKHE CBoicTBa cojei. [lomyuenue
COJIEH.

I'eneTuyeckas cBsI3b MEXKIY KiIacCaMU HEOPraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpe/eNICHUEe COJEpKaHUsl KUCIOpoJa B BO3AyXe, MOJyuyeHHue, coOupaHue,
pacmo3HaBaHUE W H3y4YCHHE CBOWMCTB KHUCIIOPOAA, HAONIONCHUE B3aMMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM W YCJIOBHSI BOHHKHOBEHHS M TPEKpaIleHHUs TopeHus (moxapa), O3HAKOMJICHHE C
oOpa3llaMyd OKCHIIOB M OINUCaHUE HX CBOWCTB, MOJy4eHHUE, COOHpaHue, pacro3HaBaHUE H
M3yueHHE CBOWCTB Bojopoja (TopeHHe), B3aumMojmeicTBue Bogopoaa ¢ okcugom wmeau (1)
(BO3MOXHO HCIIOJIB30BAHHUE BHICOMATEPHAIIOB), HAOIIOACHHE 00Pa3II0B BEIIECTB KOJIMYECTBOM |
MOJIb, HCCIEOBaHHE OCOOEHHOCTEW pACTBOPEHHUS BEIIECTB C PA3JIUYHONW PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEM pacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBHE BOJABI C MeTa/llaMd (HaTpueM M KajiblMeM) (BO3MOXHO HCIIOJIb30BAHUE
BUJIEOMATEPUANIOB), HCCIEIOBaHUE OOpa3Il0OB HEOPTraHMYECKHX BEIIECTB PA3IUYHBIX KIACCOB,
HaOJI0/IeHNEe M3MEHEHMsI OKpacKd HWHAMKATOPOB B PACTBOpaxX KHUCIOT W IIEIOYEH, H3ydeHUe
B3aumozeiicTBus okcuna meau (1) ¢ pactBopoM cepHOI KUCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIuii
HEWTpanu3aluu, NOJy4YeHUEe HEPACTBOPUMBIX OCHOBAHMI, BEITECHEHHUE OJHOTO MeTajla JPYruM
W3 PAacTBOpa COJIM, PEUIEHUE SKCIEPUMEHTAIBHBIX 3a/1ad M0 TeMme «BaxHeimmue Kiaccsl
HEOPraHMYECKUX COEAUHEHUI» (€ HCMOJIb30BaHueM 00opyaoBaHus « Touka pocTa»
€CTEeCTBEHHO HAYYHOH M TEXHOJOTHYeCKOil HAMPABJIEHHOCTH)

IMepuoanyeckuii 3axkon u Ilepuoauyveckass cucrema xumu4yeckux 3jaementos /I, U.
MenpgeseeBa. CTpoeHne aToMoB. XHMHYeCKas CBA3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIEC
peakuuu

[lepBbie MOMBITKU KJIacCU(DUKAIIMM XUMHUECKHUX 3JeMEHTOB. [IoHsATHE 0 rpynmax CXOJHBIX
3J€MEHTOB (LIEJIOYHBIE U LIEI0YHO3EMEINIbHbIE METAILIbI, TAJIOT€Hbl, MHEPTHBIE T'a3bl). DJIEMEHTHI,
KOTOpBbIE 00pa3yroT aM(PpOTEpHbIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuii 3akoH. Ilepumoamdeckass cucremMa XuMuueckux osnemenroB J[. U.
MenpeneeBa. KopoTtkonepuonnas u mHHOmNepuonHas (opmel Ilepuomamueckoit cucTeMbl
xumuueckux snaemeHToB JI. WM. MenneneeBa. Ilepuonbl u rpynnbl. Duznyeckuii CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB aTOMHBIX sijiep. M3oronsl. DnekTponbl. CTpoeHUE 3IEKTPOHHBIX
obonouek aroMoB TepBbIX 20 xumuueckux odnemeHToB Ilepmoamueckoit cucremsr J[. .
MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO 3JIEMEHTA IO €ro nosioxeHuto B llepuonnueckoit
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHUsl pajuyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOICTB MO TPYIIaM U MEPUOAaAM.
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3nauenue llepuoamueckoro 3akona u [leproanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB
JUISL pa3BUTUA HayKU U nipakTuku. [[. . Mennenees — y4€HbIN U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentnast (monspHas " HETIOJISIPHAS ) CBS3b.
DJIEKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBs3b.

Crenenb okucneHusi. OKUCIUTENIBHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipolieccsl OKUCIeHMs
1 BocCcTaHOBJIEHUSI. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMeHm:

M3y4eHre 00pa3iioB BEMIECTB METANIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THIPOKCHIA IIMHKA
C pacTBOpaMHM KHUCJIOT U IIEJIOYEH, IPOBEJEHUE ONBITOB, WUIIOCTPUPYIOIIUX I[PUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX peakiuuil (TOpeHHe, peakiuy Pas3lioKeHUs, COeIUHEHUs) (¢
HCNOJb30BaHNeM 000pynoBaHus «Touka pocTa» ecTeCTBEHHO HAYYHOW U TEXHOJIOTHYeCKO
HANMPaBJIEHHOCTH)

Mescnpeomemmnuie ceasu

Peanuzamust MeXNpeIMETHBIX CBSI3€M MPU M3YUYCHUM XUMHUHU B 8 KIJIACCE€ OCYIIECTBIIACTCS
4yepe3 UCIOIb30BaHUE KaK O0IIUX eCTEeCTBEHHO--HAyYHBIX TOHATUMN, TaK U MOHITHIA, SABIISIOMINXCS
CHUCTEMHBIMU ISl OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O LIUKJIA.

OO0mme ecTeCTBEHHO--HaYYHbIC MMOHSATHS: HAYUYHBIN (DAKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJIU3,
CUHTE3, Kiaccu(duKaluusa, TMEepUOAUYHOCTh, HAONIONEHUE, SKCIEPUMEHT, MOJEIUPOBaHUE,
U3MEPEHUE, MOJIETh, SIBJICHUE.

®usuka: wmarTepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIWJA, H30TOIIbI,
PaANOaKTUBHOCTh, MOJIEKYNa, JJIEKTPUUYECKUN 3apsll, BEIIECTBO, TelIOo, O00BEM, arperaTHOE
COCTOSIHME BEIECTBa, Ta3, (PU3MUYECKUE BEIUYUHBI, €JUHUIIBI HU3MEPEHHUs, KOCMOC, IIJIAHETHI,
3BE31561, ComHIIE.

buonorus: porocunres, neixanue, 6uochepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOIBI, TTOJIC3HBIE UCKOTIACMBIE,
TOIUIMBO, BOJHBIE PECYPCBHI.

9 KJIACC

BemecTBo 1 XuMH4yeckasi peakius

[lepuonnueckuii 3akoH. llepuomgmyeckas cucrema XuMuueckKux osnemMeHroB [[. .
MenpneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKUX 2JIEMEHTOB
MEPBBIX TPEX MEPUOAOB, KalMs, KajdblUUs U HUX COCIMHEHHN B COOTBETCTBUM C IMOJOXEHHEM
31eMeHTOB B [leproanueckoii cucreMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUIbI XUMHUYECKOW CBSI3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTB CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMUECKOW PEIIETKN U BUJIa XUMUYECKOM CBS3H.

Knaccuukanus u HOMEHKIATypa HEOPTraHMYECKUX BEIIECTB. XHMHUYECKHE CBOHCTBA
BEIIIECTB, OTHOCAIIMUXCS K Pa3IMYHBIM KJIaccaM HEOPraHWMYeCKUX COCIMHEHHH, TeHETHYeCKas
CBSI3b HEOPraHUYECKHUX BEILECTB.

Krnaccupukanus XuMUYECKHX PEAKIMA M0 Pa3IMnYHBIM TpU3HAKAM (II0 YHUCITY U COCTaBY
YUYaCTBYIOIIMX B PEAKIMH BEILECTB, 110 TEIUIOBOMY 3G (DEKTY, 10 U3MEHEHUIO CTENeHEH OKUCIEHUS
XUMHUYECKHX DJJIEMEHTOB, MO OOpaTMMOCTH, MO Yy4YacTHIO Karajau3atopa). OJK30- U
SHIOTEPMHUUECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTne 0 CKOpOCTH XMMHYECKOH peakiuu. [loHsTHE 00 0OpaTHMBIX M HEOOPATHUMBIX
XUMUYECKUX peakuusx. [loHsATHE O TOMOreHHBIX W TeTeporeHHbIX peakuusax. llonarue o
katanmze. [lonsiTue 0 XuMu4ecKoM paBHOBecHH. DaKTOPHI, BIUSIONIUE HA CKOPOCTh XUMHUYECKOM
PEeaKIu U MOJ0KEHHE XUMUYECKOTO pPaBHOBECHS.
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OKHUCINTENbHO-BOCCTAHOBUTEIIbHBIC PEAKLUU, OJJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTEIBHON peakiuu. COCTaBIEHUE YpPaBHEHHM OKHMCIUTEIBHO--BOCCTAHOBUTEIbHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a AIEKTPOHHOTO OalaHca.

Teopust >MEKTPOIUTUYECKON IHUCCOLMALMU. DIEKTPOJUTHI U HEAIEKTPOJIUThl. KaTHOHBI,
aHUOHBI. MeXaHU3M JAMCCOLMAIMY BEIIECTB C PA3INYHBIMU BHJIaMU XUMUYECKOU CBs3U. CTeneHb
nuccouyanuu. CunbHbIe U c1a0ble 3JEKTPOIUTHI.

Peakiuu voHHOrO OOMEHa. YCIIOBUSI MPOTEKAaHUs pPEaKIUid MOHHOTO OOMEHa, MOJIHBIE U
COKpali€¢HHble HOHHBIE ypaBHEHUs peakuuil. CBOICTBa KHUCIOT, OCHOBAaHUW U COJIEM B CBETE
MpeCTaBIeHUl 00 3JIEKTpONIUTHYECKOM aucconuanuu. KayecTBeHHbIE pEakUud Ha HOHBL
[TonATHE O THIPONU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPHUCTAUIMYECKUX PEIMIETOK HEOPraHWYeCKHX BEIIeCTB —
METa/NIOB M HeMmeTayioB (Tpadura M anmasza), CIOXKHBIX BEIIECTB (XJIOpHIa HATpus),
UCCJIEIOBAaHUE 3aBHCHUMOCTH CKOPOCTHM XHMMMYECKOH peaklIuud OT BO3ACHCTBUS pPa3IUYHBIX
(haKkTOpOB, HCCIENOBAHUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpoOIEcca AUCCOIUAINH
KHCJIOT, LIEN0YeN U cosiel (BO3MOXKHO HUCIIOJIb30BaHUE BUJIE0 MAaTEPHUAJIOB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIMX NPU3HAKU TNPOTEKaHWs peakluil MOHHOro oOMeHa (0Opa3oBaHHE OCalKa,
BbIJIEJICHHE Ta3a, O00pa30BaHME BOJbI), OMBITOB, WJUTIOCTPUPYIOLUIUX MPUMEPbl OKHUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX peaklUuil (TOpeHHe, peakLuu pa3ioXKEeHHs, COCIUHEHMs), paclo3HAaBaHHE
HEOPraHMYECKHX BEIIECTB C IIOMOIIBI0 KAaYECTBEHHBIX pEaKkIUil Ha HWOHbBI, pEeIIeHUE
9KCIIEPUMEHTAIIBHBIX 337a4 (€ MCIOJIb30BaHMeM 00opynoBanus «Touka pocra»
€CTeCTBEHHO HAYYHOI M TeXHOJIOrH4eCcKOoil HAPaBJIEeHHOCTH)

Hemertasibl M MX coeJUHEHUS

OOmast xapakrtepucTuka TrajoreHoB. OCOOEHHOCTHM CTpPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHus. CrtpoeHne W (U3NYECKHE CBOMCTBA NPOCTHIX BEHIECTB — TaJIOTCHOB.
XUMUYEeCKUEe CBOMCTBAa Ha MpuMepe Xjopa (B3aUMOJCHCTBHE C MeTajllaMu, HeMeTallJlaMH,
nienoyamu). XsopoBoaopoa. CossiHas KUCIIOTa, XUMUYECKHUE CBOUCTBA, MOJy4YeHHE, IPUMEHEHUE.
[elictBue xjopa M XJOPOBOAOpPOJA Ha OpPraHW3M 4YeloBeKa. BakHeulmme XJIOpUIbl M HUX
HaXO0XJICHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHble cTerneHu okucieHus. CTtpoeHune M (U3MUECKHe CBOWMCTBAa MPOCTHIX BEIIECTB —
KHUCJIOPOAa M Cepbl. AJUIOTPONHbIE MOAU(PHUKAIMU KHCIOPOJa M Ccepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBomopoa, cTpoeHHe, (U3MYECKHEe W XHUMHYECKHe CBOMCTBA. OKCHIBI CEphl Kak
MpPEeICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHasi kucnora, ¢u3MYEeCKHe M XMUMHUYECKHE CBOICTBa
(o0mmme Kak mpeCcTaBUTENs Kilacca KUCIOT U cienuduueckne). XMMUYECKUE PEaKIUu, JICKAIIHe
B OCHOBE MPOMBIIIIEHHOT0 CI0c00a MOJIy4eHUsl CEpHOU KUCIOTHI. [I[puMeHeHe cepHON KUCIOTHI.
Conu cepHOW KHCIOTBHI, KaueCcTBEHHas peakius Ha cynbdar-uoH. Haxoxnaenuwe cepel u e€
COCAMHEHUN B Ipupoje. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpelbl COCIUHEHUSIMHU CEpbl
(KUCTIOTHBIC JOXK/IH, 3aTrPSI3HEHHE BO3/IyXa M BOJIOEMOB), CIIOCOOBI €T0 MPEIOTBPAIICHHUS.

OOmasts xapaktepuctuka 35eMeHTOB VA-rpynmnbel. OcCOOEHHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHUS. A30T, pacmpocTpaHeHHe B Tpupoae, (uzuyeckue u
XUMHUYecKkre cBoicTBa. KpyroBopotT asora B mpupojae. AMMHaK, ero GU3NYecCKue U XUMHUUECKHe
CBOWCTBa, MoJydeHue U npuMeneHue. Conu aMMOHHMSA, UX (U3NUECKHUE U XMMUYECKHE CBOWCTBA,
npuMmeHeHue. KauecTBeHHas peakuusi Ha HMOHBI aMMOHMs. A30THas KHUCIIOTa, €€ IOJydeHHeE,
¢usznueckue ¥ XHMMHYECKHE CBOMCTBa (0OLIMe Kak [MpeICTaBUTENsl Kiacca KUCIOT H
cneuupuyeckue). lcrnonb3oBaHHe HUTPATOB M COJEH aMMOHHUS B KadecTBE MMHEPAJIbHBIX
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ynoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYXKAIOWIEH cpelbl COeIUHEHUSIMU a30Ta (KHUCIOTHbIE
JIOXK/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI M BOAOEMOB). PDocdop, amnoTpomnHble MoaAUDUKALUU
¢docdopa, ¢pusznueckue U xumuuyeckue cpoiicrBa. Oxcun docdopa (V) u dochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmosnb3oBanue ¢(ocdaroB B KayecTBe
MUHEpAIbHBIX YA00pEHHIH.

OOmas xapakrepuctuka syeMeHTOB |V A-rpynmbel. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKHCICHMA. YIJIEpOJ, aJUIOTPONHble MOAM(UKALNU, PACIPOCTPAaHEHHUE B
npupoje, pusudeckne U XUMMHYECKHe cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupo/e.
Oxcunpl yriepoaa, ux (pu3nueckue U XMMHUYECKUE CBOWMCTBA, JAEHCTBUE HA KUBbIE OPraHU3MBI,
MOJyYeHHE M MpPUMEHEHHUE. DKOJOrHYecKue MpoOJIeMbl, CBsi3aHHBIE ¢ OkcuaoM yriepoaa (1V),
TUIOTE3a TJIO0ANTBHOTO MOTEIUICHUS KJIMMAaTa, MapHUKOBBIA 3¢ ¢eKT. YTonbHas KHCIoTa H e
colM, uX (U3NYECKHEe M XUMHMUYECKHE CBOWMCTBa, IMOJyuyeHHEe U NpuMeHeHue. KauecTBeHHas
peaxius Ha KapOoHaT-uOHbI. Mcnonb3oBanne kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH
U CEJIbCKOM XO35HCTBE.

IlepBoHauasbHble MOHATHS 00 OPraHMYECKMX BELIECTBAX KAK O COEAMHEHUSX YIiepoja
(MeraH, 3TaH, 3TWIEH, alleTUJICH, STAHOJ, INIMIEPUH, YKCYCHasl KUcioTa). [IpupoiHbIe HCTOYHUKH
yII€BOJIOPOAOB (yroJib, IPUPOAHBIN T'a3, HEPTH), MPOAYKTHI UX NepepaboTKu (OEH3HUH), X POJb B
ObITY M HpPOMBIIITIEHHOCTU. [loHATHE O OMOJOrMUYecKH Ba)KHBIX BEIIECTBaX: XHUpax, OelKax,
yriaeBoJax — W WX pOJIM B JKU3HM 4YeloBeKa. MaTepuanbHOE €IMHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemuuii, ero ¢usuueckue U XHMUYECKHE CBOWMCTBA, TMOJyuye€HHE M TPHUMEHEHHE.
Coenunenuss kpemHust B mnpupone. OOmue mnpezacraBieHuss o6 oxcuae kpemuus (V) u
KpeMHMEBOH kucinoTe. CHIIMKAThl, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIUICHHOCTH. Baxkneimue
CTpOUTENIbHBIE MaTepHajbl: KepaMHKa, CTEeKJIO, IEeMEHT, O€TOH, >xene300eToH. IIpoGiemsr
0€30MacHOr0 UCIOIb30BAaHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEITHEBHOM JKU3HU.

Xumuueckuit IKCcnepumenm:

n3yueHue oOpaslloB HEOPraHMYECKUX BELIECTB, CBOWCTB COJSHOW KHCJIOTHI, IPOBEIECHUE
KayeCTBEHHBIX pEaKkLUUi Ha XJIOPUI-MOHBI M HAOIIOACHHE MPU3HAKOB UX MPOTEKAHMs, OIBITHI,
oTpaxkaromue (pu3nyecKkue M XMMUYECKHE CBOMCTBA TajOr€HOB M UX COEAMHEHHH (BO3MOKHO
WCTIOJb30BAHUE BHJIEOMATEPUAIOB), O3HAKOMIJICHHE C OOpa3lamMH XJIOPHIOB (TaJOTeHH]OB),
O3HAKOMJIEHHE ¢ oOpa3mamMu cepbl M €€ COEAUHEHUSAMH (BO3MOXKHO MCIIOJIb30BaHHE
BUZleOMATepUalloB),  HAOMIOJEHHWE I@poliecca  OOyIIMBaHUS — caxapa MOJ  JeicTBUEM
KOHLEHTPUPOBAHHON CEPHOIN KHUCJIOTHI, U3yYEHHE XMMHUYECKUX CBOWCTB pa30aBICHHON CEpHOMN
KHUCJIOTHI, NMPOBEJCHHE KAYeCTBEHHOW peakLUuu Ha Cynb(aT-uoH U HaONIOJEeHUE IMpHU3HaKa e€
MPOTEKaHMs, O3HAKOMJICHHE C (PM3WYECKMMHU CBOMCTBaMM a30Ta, (gochopa M UX COCTUHEHUH
(BO3MOKHO HCIIOJIb30BAHME BHUJEOMATEpUANIOB), 00pa3iaMu a30THHIX U (pochopHBIX yrnoOpeHui,
NoJlydeHue, coOupaHue, paclo3HaBaHWE M M3YyYCHHME CBOMCTB aMMHaKa, IpOBEJECHUE
KayeCTBEHHBIX PEaKIWi HAa MOH aMMOHHA U GochaT-HOH U N3yUYeHUE MPU3HAKOB UX MPOTEKAHMUS,
B3aMMOJICHICTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbIO (BO3MOXXHO HMCIOJIb30BaHUE
BU/IEOMATEPHAJIOB), U3yUYE€HUE MOJIeIel KpUCTANIMYECKUX PEeIIETOK anMasa, rpadura, GyniepeHa,
O3HAaKOMJIEHHE C IPOLIECCOM aACOpPOLMU PACTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YITIEM U
YCTPOHCTBOM MpPOTHBOra3a, IOJIy4YeHHE, COOMpaHUe, PpaclO3HABaHHWE U H3y4eHHE CBOWCTB
YIJIEKUCIIOTO Tasa, IMPOBEJCHHE KAuYeCTBEHHBIX peakIUil Ha KapOOHAT M CUJIMKAT-UOHBI U
W3yueHHE TMPHU3HAKOB HMX TPOTEKaHWs, O3HAKOMJICHWE C TPOAYKIHMEH CHIMKATHON
MIPOMBIIIJICHHOCTH, PELICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelne HeMeTauibl U UX
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coeIMHEHUs» (€ Mcmoib30BaHUueM 00opyaoBaHusi «Touka pocra» ecTecTBEHHO HAYYHOH U
TeXHOJIOTN4eCKON HANIPABJIEHHOCTH).

MeTa/uibl M UX COeTUHEHUS

OO61mas xapaKTepUCTHKAa XUMUYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH UX MOJOXKEHUS
B Ilepuonnueckoi cucreme xumuueckux aneMeHToB [[. M. MenneneeBa u CTpOEHHUS aTOMOB.
Crpoenue wmeTtauioB. MeTainyeckas CBsI3b M METAJUIMYECKas KPUCTAJUIMYECKas pPEHIETKa.
DIEKTPOXUMUYECKUN Pl HampsoKeHUH MeTauioB. Du3MUecKue M XUMHUYECKHE CBOMCTBA
MeTautoB. OO0mme crocoObl MOMyYeHHST METauioB. [IoHATHE O KOPPO3UHM METAIJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTaib, YyryH, TIOPATIOMHHHHN, OpOH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIJICHHOCTH.

[[{enounblie MeTasuIbl: MoJokeHUe B [lepuonnyeckoi cucteMe XUMUYECKUX AJIEMEHTOB /Jl.
N. MenneneeBa, CTpoeHHE WX aTOMOB, HaxokaeHUe B mpupoae. Pusznueckue U XUMHUYECKHUE
CBOiicTBa (Ha mpuMepe HaTpus U Kamus). OKCUIBI U TUAPOKCUIBI HATpus U Kanus. [Ipumenenue
IIEJTOYHBIX METAJUIOB U UX COCTMHECHUI.

[I{erouHO3€EMENBHBIE METAIIBI MATHUHM U KalblUil: onoxeHue B [lepuoanueckoil cucreme
xumuueckux snemeHToB [[. WM. MenzaeneeBa, CTpoeHHE KX aTOMOB, HAXOKJICHHE B MPHUPOJIE.
®u3NYeCcKue M XMMUYECKUE CBOWCTBA MarHusg M Kajablusd. BaXHeWllne COCTUHEHUS KaJbIUs
(okcun, ruapokcu, conr). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Anromunuii: nonoxenue B llepumonnueckoil cucreme xumuueckux snemeHtos JI. WM.
MenpeneeBa, CTpOEHHUE aTOMa, HaXOXKJIEHUE B mpupoje. OU3NYECKUE U XMMUYECKHUE CBOMCTBA
amroMuHS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCHIA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepmoamyeckoil cucreme xumMuueckux osnementoB J[. .
MeHeneeBa, CTpOEHHE aToOMa, HAXOXJAEHHE B npupoje. Puznueckue U XUMHUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokcunbl U conu xkeneza (ll) u xemesza (lll), ux cocras, cBoiicTBa u
MOJy4YEHHE.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE C 00pa3I[aMi METAJUIOB U CIIABOB, NX (PM3MUYECKUMU CBOMCTBAMH, U3yUCHHE
pe3yIbTaTOB KOPPO3UH METAJIOB (BO3MOYKHO HMCTIOJBb30BaHUE BUIACOMATEPHAIIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUSl OKCHJA KajblMisi W HATpus C BOJOH (BO3MOXXHO HCIOJB30BaHHUE
BUJICOMATEPHAIIOB), HCCIIEJOBAHUE CBOMCTB >KECTKOW BOJBI, IMpoIlecca TOPEHUs Kejie3a B
KHciopone  (BO3MOKHO — HCIIOJIB30BAHHWE  BUACOMATEpPHANIOB),  MPHU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX pEaKIUi Ha MOHBI: MarHWs, KalbIUs, allOMUHUS, IUHKa, xkene3a (Il) u xenesza
(1), meau (1), HaOnroieHNE ¥ ONMUCAHUE MPOILIECCOB OKPANIMBAHHS IUIAMCHH MOHAMH HATpUS,
Kanusi U Kanbliig (BO3MOXHO HCIIOJIb30BaHHE BHJIeOMAaTepUasoB), UCcienoBaHUE aM(pOTEPHBIX
CBOMCTB TMJPOKCHUIA AJTIOMUHUS M THJIPOKCUIA LMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3aJ]1ay 0
TeMe «BakHeWlre MEeTauibl U UX COEAUHEHHUS» (€ MCIOJb30BaHUEeM o0opyaoBanus «Touka
POCTa» eCTECTBEHHO HAYYHON M TEXHOJOrHYeCKOH HANIPABJIEHHOCTH).

XuMHA H OKPYIKAI0IIAs cpeaa

BemectBa u Marepuansl B MOBCEIHEBHOM >KM3HU 4YeJIOBEKa. be3omacHoe HMCIOJb30BAHME
BEIIECTB M XUMHYECKHX peakuuid B ObiTy. [lepBas momomip Npu XUMHUYECKHUX OXKOTax U
OTPAaBJICHUSIX.

XUMUYeCcKOe 3arpsisHEHUE OKpYKarolllel cpesl (MpeesibHas J0MycTUMas KOHIEHTpalus
BemecTs, najiee — [1JIK). Pons XxuMuu B pelieHnn 3KOIOTUYECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydyeHue o0pa3loB MaTepuanoB (CTEKIIO, CIJIaBbl METAJIOB, TOJUMEPHBIE MaTEPHUATIBI).

Mescnpeomemmnuie ceasu
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Peanuzanus MeXNpeAMETHBIX CBs3CU NMPH U3YUYECHHH XUMHUHU B 9 Kilacce OCYIIECTBISETCS
gyepe3 HCIOb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK M TOHSATHH, SIBIISIOLIMXCS
CUCTECMHBIMU JJI1 OTACJIBHBIX IPEAMETOB €CTCCTBCHHO--HAYYHOI'O HUKJIA.

OO1m1re ecTeCTBEHHO-HAyYHbIC MMOHITHS: HAYYHBIH (DaKT, TUTIOTE3a, 3aKOH, TCOPHS, aHAJIN3,
CHUHTE3, KJacCU(pHKAIMsA, TMEePUOJAUYHOCTh, HAOIIOJEHHE, HKCIEPUMEHT, MOJIEIMPOBAHUE,
W3MEpEHUE, MOJIENb, SIBJICHNE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MATCPHAITBL.

dusuka: wMarepus, artoM, OJJEKTPOH, TPOTOH, HEWUTPOH, WOH, HYKIWI, H30TOIIbI,
pPaauOaKTUBHOCTb, MOJIEKYJIA, DJJIEKTPUYECKUM  3apsl, IPOBOJHUKH, IIOJYIPOBOIHUKH,
TVDJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA, Tras,
pacTBOp, paCTBOPUMOCTh, KpUCTAIIINYECKas! PelIETKa, CIIIaBbl, (GPU3NUECKUE BEITMUMHBI, €IUHULIBI
M3MEPEHHUs, KOCMUYECKOE IMPOCTPAHCTBO, ITAHETHI, 3BE3/1bI, CoIHIIE.

buonorus: ¢dorocunTes, npixanue, Ouocdepa, SKOCHCTEMa, MHUHEpAIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPO/IbL, MTOJIE3HBIE UCKOTIAEMBbIE,
TOILJIMBO, BOJHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 110 XUMHWHN HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJbTATbBI

JIN9HOCTHBIE pPE3yJbTaTBl OCBOCHHUS MPOTPAMMBI OCHOBHOTO 00mmIero oOpa3oBaHUs
JOCTUTAIOTCS B XOJ€¢ OOYYCHHUs XMMHH B €IUHCTBE YYeOHON M BOCIUTATEIBLHOM JIEATECILHOCTH B
COOTBETCTBUH C TPATUIIUOHHBIMHI POCCUHCKUMU COIMOKYIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMH, TPUHATBIMA B OOIIECTBE NpaBHJIAMHU W HOPMAaMH TIOBEJCHHUS W CIIOCOOCTBYIOT
nporeccaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M COIMATM3AIMH 00yIarOIIUXCS.

JIM9HOCTHBIE PE3yAbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIUXCS PYKOBOJICTBOBATHCS
CUCTEMOW TIO3WTHBHBIX IICHHOCTHBIX OPHCHTAMN ¥ PACIIMPCHHE OIbBITa JEATCIFHOCTH Ha ©é
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpuoOTHYeCKOro BOCIUTAHUSA:

IIEHHOCTHOTO OTHOIICHHS K OTECYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY U HAYYHOMY
HACJIEUIO, TIOHMMaHUSl 3HA4YeHHs XMMHUYECKOW HAyKH B JKU3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BIIAJCTh JOCTOBEPHON HWH(pOpMAanuend O TEePeOBBIX IOCTHKCHHSIX M OTKPBITHIX
MHUPOBOM M OTCUYECTBEHHOW XHMMHH, 3aMHTCPCCOBAHHOCTH B HAyUYHBIX 3HAHHUSIX 00 yCTPOWCTBE
MHUpa 1 OOIIECTBA;

2) rpaskIaHCKOI0 BOCTIMTAHUSI:

MPEJCTABICHUS O COIMATBHBIX HOPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUIEKTHUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B 0OIIIECTBEHHO ITOJIC3HOM,
y4eOHO-UCCIIeIOBATSIIbCKOM, TBOPYECKOM W JIPYIMX BHJIAX JEATSIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOM NEATEILHOCTH MPH BBIMOJHEHUH YYCOHBIX, TIO3HABATENBHBIX 33134,
BBITIOJTHCHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHWH Y4YEOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMMOIIOHMMAHHUIO M B3aMMOIIOMOIIM B IPOIECCEe ITOW y4eOHOH NesTeIbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJACHHE W TOCTYNKH CBOMX TOBapHIlEeld C TMO3UIMU HPABCTBEHHBIX H
MIPABOBBIX HOPM C YUETOM OCO3HAHHMS ITOCIICICTBUH IMTOCTYITKOB;

3) HEHHOCTH HAYYHOr0 IMO3HAHMSA

MHPOBO33PEHUYECKHUE  MPEACTABICHUS O  BEIIECTBE W  XUMHUYECKOW  peakiuw,
COOTBETCTBYIOIIUE COBPEMECHHOMY YPOBHIO DPa3BUTHS HAyKH M COCTAaBISIONIUE OCHOBY IS
TOHUMAaHHUS CYIIHOCTH HAyYHOW KapTHHBI MHpPA, MIPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pPa3BHUTUS TPUPOJIBI, B3AUMOCBS3AX YEJIOBEKA C MPUPOTHON CPEOi, O POIU XMUMHH B MO3HAHUU
3THUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIMpPaBICHHbIE HA TOJYYEHHE HOBBIX 3HAHUH IO XWUMUH,
HEOOXOIMMBIC I OOBSCHEHUS HAOJIOIaeMbIX TIPOIECCOB W SBIICHUH, IO3HABATEIILHOM,
UH(POPMAITMOHHON U YATATEIBCKOW KYJIbTYPBI, B TOM YHCJIC HABBIKOB CAMOCTOSTEILHOM PaOOTHI ¢
y4eOHBIMU TEKCTaMHU, CIPABOYHOW IUTEPATYypOH, MOCTYHHBIMU TEXHHUYECKHUMH CpEIACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHH;

HMHTEpEeC K OOYYCHHIO W TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHON W HMCCIEAOBATEIbCKON IEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAIIPABJICHHOCTH U YPOBHSI OOYUCHHS B TabHEHIIIEM;

4) popMupoBaHHS KYJIbTYPbI 3/10POBbS

OCO3HaHHE IIEHHOCTH JKU3HH, OTBETCTBEHHOT'O OTHOIIEHUSI K CBOEMY 37I0POBBIO, YCTAHOBKU
Ha 3JIOPOBBIM 00pa3 J>KW3HHU, OCO3HAHUE ITOCIICJCTBUH W HENPHUSATHE BPEIHBIX MPUBBIYCK
(ymotpebneHusi ajkKoroyisi, HAPKOTUKOB, KYPEHHS), HEOOXOJUMOCTH COONIOACHUS MPABUI
0€30MaCHOCTH NP OOPALICHUH ¢ XHMHYECKAMU BEIIECTBAMH B OBITY U PEATbHOM KU3HU;
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5) Tpy/10BOr0 BOCIIMTAHUSI:

WHTEpEC K MPAKTUIECKOMY M3YUEHHUIO0 MPodeccuil U Tpyaa pa3iMyHOTO pojia, yBaKEHUE K
TPYAY U pe3ybTaTaM TPYJIOBOU JACSITCILHOCTH, B TOM YHCIIC HA OCHOBE TIPUMEHEHUS TIPEIMETHBIX
3HAHUH TI0 XUMHUH, OCO3HAHHBIH BBIOOD WMHIMBUAYAJIBHOW TPACKTOPHUH MPOAOJIKCHUS
o0pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB W NOTPEOHOCTEH, YCHEIIHON NpPOPECCUOHATBHON JEATENbHOCTH M Pa3BUTUSA
HE0OXOIMMBIX YMEHUH, TOTOBHOCThH aJIallTUPOBATHCS B MPOPECCUOHATILHON Cpefie;

6) IKOJIOrHYeCKOr0 BOCITHTAHHA:

9KOJIOTUYECKH 11eJIECO00pa3HOe OTHOIICHHE K MPHUPOJE KaK MCTOYHHKY XU3HHM Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOTO M Oe3zomacHoro oOpasza >KHU3HH,
OTBETCTBCHHOE OTHOIICHWE K COOCTBEHHOMY (DHM3MUECKOMY W TICUXWYCCKOMY 3JI0POBBIO,
OCO3HAHUWE IIEHHOCTH COOJTFOICHUS MPaBUiI OE30TMIaCHOTO MOBECHUS TIPHU padOTe C BEIIeCTBaMHU, a
TaK)Ke B CUTYAIUIX, YTPOKAIOIINX 30POBBIO U )KU3HH JIOJIEH;

CIIOCOOHOCTH MIPUMEHSTH 3HAHUS, TIOJy9YaeMble ITPU U3YUSHUU XUMHUH, JIJIS PEIICHUS 3a/1ad,
CBSI3aHHBIX C OKPYKAIOIICH NPHUPOTHOW CPEOH, I TOBBIIMICHUS YPOBHS 3KOJOTHYECKOM
KYJIbTYPBbI, OCO3HAHUS TII00ATBHOTO XapaKTepa IKOJOTHYECKUX MPOoOJIeM U MyTeH MX pemieHus
MTOCPEJICTBOM METOJIOB XHMHH, DKOJOTUIECKOTO MEBIIIICHUS, YMCHUSI PYKOBOJCTBOBATHCS MM B
MMO3HABATEIbHOM, KOMMYHHUKATHBHOM M COIIMAIBHON TIPAKTHKE.

METANPEJIMETHBIE PE3YJIBTATbHI

B cocraBe MmeTanmpenMETHBIX pPE3YJIbTaTOB BBIICIAIOT 3HAYUMBIC i1 (HDOPMUPOBAHHS
MHPOBO33pEHHUs OOIICHAYYHbIE MOHATHS (3aKOH, TEOpHs, NMPUHIIMUI, TUNOTe3a, (PakT, CUCTEMA,
MIPOIIECC, IKCIEPUMEHT M JPYroe.), KOTOPhIC HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
MpeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHUE O
[IEJIOCTHOM HAy4YyHOW KapTHHE MUpa, M yHHBEpCalbHble ydeOHbIE NEeHCTBUS (IIO3HABATENBHEIE,
KOMMYHHKATHBHBIC, PETYJISATUBHBIC), KOTOpbIE OOeCIeunBaoT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUIAHUPOBAHUIO M OCYIICCTBICHUIO YUeOHOH JACATEIHHOCTH.

Ilo3HaBaTe/IbHBIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS

Ba3oBble Jiornueckue aeicTBHS:

YMEHHSI HCTOJb30BaTh NPUEMBI JIOTHUECKOTO MBIIIJICHUS TPU OCBOCHUHM 3HAHUIL:
PaCKpBIBATh CMBICIT XUMHUYECKUX MOHSATHH (BBIICISATh UX XapaKTePHBIC MPU3HAKH, YCTAHABIHBATH
B3aMMOCBSI3b C JPYTUMHU TOHSATHUSMH), HMCIOJIB30BaTh TOHATHS IS OOBSCHEHHS OTIEIBHBIX
(hakTOB U SBICHUH, BBIOUPATh OCHOBAHUS U KPUTEPHUH TSl KITACCU(PUKALIMN XUMHUYECKUX BEIIECTB
U XUMUYECKUX PEAKIMi, yCTAaHABIMBATH MPHUYUHHO-CICIACTBCHHBIC CBSI3U MEXKIY OOBCKTaAMHU
W3y4YEeHUs, CTPOUTH JIOTUUECKHE PaCCYXACHUS (MHIYKTHBHBIC, IEIYKTUBHBIC, 110 aHAJIOTHH),
JieJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE TPHUMEHSATH B TMPOIECCEe MO3HAHUS IMOHATHS (IIPSIMETHBIC W METalpeJIMETHBIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIENIH, HCIIOJNb3yeMble B XHMHH, IPEOOpa30OBHIBATH IHPOKO
MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TPEJCTABICHUS — XUMHUYECKH 3HAK (CHMBOJI 3JIEMEHTA),
xuMudeckass ¢Gopmyna W ypaBHEHHE XHMHUYECKOM pEaKIMh — TPHU PelIeHuH Yy4eOHo-
MO3HABATENIBHBIX 33/1a4, C YYETOM ITUX MOJENBHBIX MPECTABICHUI BBISBISTH U XapaKTepU30BaTh
CYIIECTBEHHBIC MPU3HAKHA H3yIaeMbIX OOBCKTOB — XUMHUYCCKUX BEIIECTB U XUMUYECCKHX PEaKIUH,
BBISIBIIATh OOIIME 3aKOHOMEPHOCTH, TNPUYMHHO-CIIC/ICTBEHHBIC CBS3UW W TPOTUBOPEYHS B
M3Y4aeMBbIX MPOLIECCaX U SIBICHUSX.

Ba3oBble uccienoBarebcKue 1elCTBUS:
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YMEHHUE HCIOJIb30BaTh IIOCTABJIEHHBIE BONPOCHI B KAayeCTBE WHCTPYMEHTA IO3HAHUS, a
TaKXKe B KauyecTBE OCHOBBI U1 (OpMUpOBaHMS THUMOTE3bl IO MPOBEPKE MPABHIBLHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

NpUOOpEeTeHne OIblTa IO IUIAHUPOBAHMIO, OPraHM3ALMU M IPOBEJCHHUIO YUYECHUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 32 XOJ0M MpoIlecca, CaMOCTOSTEIbHO MPOTHO3UPOBATH €r0
pe3yibTar, (GOpMYIHpPOBaThH OOOOIIEHWS M BBIBOIBI IO pE3yabTaTaM IPOBENEHHOTO OIIBITA,
HCCIIEZIOBAHMS, COCTaBIATh OTYET O MPOJIETaHHON padoTe.

Pabora ¢ naopmanmeii:

YMEHUE BbIOMpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIMIO PAa3IUYHBIX BUIOB U
¢dopM mpeacTaBiICHUS, MOTYYaEMYyI0 U3 Pa3HBIX HMCTOUYHUKOB (HAy4HO-TIONYJISIpHAs JHUTEparypa
XUMHAYECKOTO COJICPIKaHUsI, CIIPaBOYHBIE TOCOOus, pecypchl MHTepHeTa), KpUTHYECKH OLICHUBATh
MIPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO MH(POPMALIUIO;

YMEHHUE NMPUMEHATh Pa3IMuHble METOABI U 3alPOCHl MPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIMMBIX JJIsl BHIMOJIHEHHUS Y4EOHBIX U MO3HABATENbHBIX 3aja4
OINpeNIeNIEHHOr0 THUIA, MPUOOPETEHHE OmbITa B O0JIACTH MCIHOJIb30BAHUSA HHPOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTH, OBJaJieHHE KYIbTYpOH aKTHBHOTO HCIOJB30BAHUS PA3THUYHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITENIbHO BBIOMpaTh ONTUMalbHYIO (OpPMYy IpeACTaBICHUS
nHGOpMAllMM U WJUIIOCTPUPOBATH pEllaeMble 3alaud HECIOXKHBIMM CXEMaMH, JuarpaMMaMHy,
npyrumu popmamu rpaguK ¥ ©X KOMOWHALIUSAMU;

YMEHHUE MHCIIOJIb30BaTh M AHAJIM3MPOBaTh B Ipolecce Y4eOHOW M HCCIe0BaTeNIbCKOM
JeSITeTbHOCTH MH(POPMALIUIO O BIMSHUU MPOMBIIIIEHHOCTH, CEJIbCKOTO XO35SHUCTBA U TPaHCIIOpTa
Ha COCTOSTHUE OKpYXaroule MpUpoaHON Cpebl.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUA:

YMEHHUS 3aJaBaTh BONPOCH (B XoJe JAuanora u (WiM) JAUCKYCCHH) IO CYILECTBY
oOcyxxnaemMoil Tembl, (OpMynHpOBaTb CBOM MPEAJIOKEHHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEI0KEHHON 3a1auH;

YMEHUS MPEACTaBIATh MOJTYYEHHBIE Pe3yJIbTaThl I0O3HABATEIBHON JIEATEIIBHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTh IPE3CHTALUI0 pe3yabTaTOB BBIIOJIHEHUS XHUMHUYECKOTO
JKCHEpUMEHTa (JJaOOpaTOPHOIO OMbITa, J1a0OPaTOPHOW pPabOThl MO MCCIEIOBAHUIO CBOWCTB
BEIIECTB, YUEOHOTO MPOCKTA);

YMEHUSI y4eOHOTO COTPYAHMYECTBA CO CBEPCTHMKAMU B COBMECTHOH IO3HABATEJILHOW U
HCCIIEZIOBATENILCKOM /IEATENbHOCTH IPH PELICHUH BO3HUKAIOMIMX MpPOOJeM Ha OCHOBE yuéTa
OoOLIMX MHTEPECOB M COIJIACOBAaHUS MO3uLui (0OCyXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYpMBbD», KOOPJIUHALIUA COBMECTHBIX NEHCTBUH, OINpe/elleHne KPUTEPHEB IO OLIEHKE KadyecTBa
BBITIOJIHEHHON pabOTHI M IPYTHUE).

PeryasiTUBHbIe YHMBepcaabHble yueOHbIe AeiicTBUS:

YMEHHUE CaMOCTOSTENIBHO OMNPENENATh LEeIU AEATeNbHOCTH, IUIaHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATh M TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BBIOMPAThH
HanOosee 3p(HeKTUBHBIC CITOCOOBI PEIICHNs YUeOHBIX U TIO3HABATEIBHBIX 3a1a4, CAMOCTOATEILHO
COCTaBJIATh WM KOPPEKTUPOBATD MPEJTIOKEHHBINA aIrOpUTM JEHCTBUN MTPU BHITIOJTHEHUH 3aaHUI
C y4€TOM IIOJIyYE€HHUS HOBBIX 3HAaHUH 00 H3ydyaeMbIX OOBEKTaxX — BEIIECTBAX M peaKUusXx,
OLIEHUBAaTh COOTBETCTBHME MOJYYEHHOIO Pe3ysibTaTa 3asBICHHOH IeJIM, YMEHUE UCIOJIb30BaTh U
aHaAJM3UPOBATh KOHTEKCTHI, IPe/IaraeMble B YCIOBUU 3a1aHUH.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yiabTaTOB [0 OCBOECHUIO 0053aTENBHOrO COJEpXKAaHHUSA,
YCTQHOBJICHHOTO JlaHHOM (enepasbHOW pabodeil MporpaMMoii, BBLACISAIOT: OCBOCHHBIE
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o0yyarollMMHUCST HayyHble 3HAHMSA, YMEHMS M CIOCOOBI JeicTBuM, crneuupuyeckue s
NpeaMeTHON o0snacT «XHUMHSA», BHUIBI JEATEIBHOCTH MO MOJYYEHUIO HOBOI'O 3HAHUS, €ro
MHTEpIIpETAlMM, TPEOOPa30BAHNIO U IPUMEHEHHUIO B Pa3JIMUHbIX YUEOHBIX U HOBBIX CUTYalIHsIX.

K xonmy obydenust B 8 kiacce mpeaMeTHbIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCS YMEHHIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSATHH: aTOM, MOJIEKYJla, XUMUYECKUI
AJIIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMECh (OJHOpOAHAs M
HEOJIHOPO/HAs), BaJEHTHOCTb, OTHOCHUTEIbHAs aTOMHAas W MOJIEKYJIIpHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBasi JOJISl XUMUYECKOIO DJIEMEHTA
B COCIUHCHWH, MOJSIpHBIN  00BEM, OKCHJA, KHUCJIOTa, OCHOBaHUE, COIb,
ANIEKTPOOTPULIATEILHOCT, CTENIEHh OKUCIIEHUS, XUMHUECKas peaklus, Kiaccuduxanus
peakLuii: peaky COCINHEHUS, PEAKLIUU PA3JI0KECHHS, PEaKLIUN 3aMEUICHMsI, peaKLuu
oOMeHa, 9K30- U DHIOTEPMHUYECKUE PEaKINH, TeIUIOBOH A((EeKT peakuuu, sIpo aTtoma,
9JIEKTPOHHBIN CJOM aTroMa, aToMHas OpOUTalb, paJuyCc aToOMa, XUMHUYECKas CBA3b,
IOJIIpHAasl U HENOJSpHAs KOBAJEHTHAas CBSA3b, MOHHAs CBSA3b, MOH, KaTHOH, AaHMOH,
pacTBOp, MaccoBasi J0Js BellecTBa (POLEHTHAs KOHLEHTpallKs) B pacTBOPE;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX IOHATHM M IPUMEHATH ITH
MOHSITHS ITPU ONTMCAHUM BEILIECTB U MX MPEBPAICHHI;

UCTOJIb30BaTh XUMHMYECKYIO CHUMBOJMKY JUJIsl COCTaBJI€HHS (OPMYNl BEIECTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

ONpeNeNiATh BAaJECHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEJUHEHHUSX, CTENEHb
OKHUCJICHHS JJIEMEHTOB B OWHApHBIX COEIUWHEHUSX, NPUHAJIEKHOCTh BEIIECTB K
OnpesieIEHHOMY KJlacCy COEIMHEHMH 1o QopMmynaMm, BUA XUMHUYECKOH CBSI3H
(xoBaJIeHTHasl M1 MIOHHAs) B HEOPTaHUYECKUX COEINHEHUSX;

packpsiBaTh cMmblca Ilepnonnueckoro 3akona JI. M. MenneneeBa: neMOHCTpUPOBAaTh
[IOHMMAHHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XMMHYECKHMX JJIEMEHTOB OT HX
nojiokeHuss B [lepuogudeckoll CUCTEME, 3aKOHOB COXPAHEHUS MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHHMsI, 3aKOHAa ABOTaJpo;

ONMCHIBATH M XapakTepu3oBaTh TabmuuHyo ¢opmy Ilepuonuyeckoit cucreMsl
XMMUYECKHX 3JEMEHTOB: DPa3jinyaTh MOHATHS «TJaBHas mnoiarpynmna (A-Tpymma)y H
«mmobounass noarpymnna (b-rpynma)», Mansle W OonblIMe MEPUOAbl, COOTHOCHUTH
0003HaueHus1, KOTopele MMerTcs B Tabnuue «llepmoauueckas cucteMa XMMHUYECKUX
anemeHToB [I. . MenpaeneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTHUKaMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJEMEHTOB (coCTaB W 3apsja sjapa, oOliee YHCIO JJIEKTPOHOB H
pacrpeielieHne UX 10 3JIEKTPOHHBIM CII05IM);

KJ1acCU(UIUPOBATh XUMHUUECKHE AJIEMEHTh, HEOPraHUYECKHE BEIIECTBA, XUMUYECKHUE
peakiuu (IO YMCIy M COCTaBy YYacTBYIOLIMX B PEAaKIMM BELIECTB, MO TEIUIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BELIECTB pa3IMUYHBIX
KJIacCOB,  INOATBEpPXKAAs  ONMCAHUE  NPUMEpaMH  MOJIEKYJISIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIil;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUSI XUMUUECKUX IIPEBPALICHUH B Pa3IMUHbIX YCIOBUSIX;
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BBIUMCIISATH OTHOCUTENBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (POpMYyJie COSAMHEHHUS, MAaCCOBYIO JIOJII0 BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 0 YPAaBHEHUIO XUMHUECKON peaKInu;

MPUMEHSTh OCHOBHBIC OIEpAIH MBICIIUTEIIBHON JESITEIbHOCTH — aHAlU3 U CUHTE3,
cpaBHEHHE, 0000IIEHHEe, CHCTEeMAaTH3alln0, KIaCCHU(UKAIIUIO, BBISIBICHUE MPUYHMHHO-
-CJICICTBEHHBIX CBSI3€M — JUII M3Y4YEHUS CBOMCTB BELIECTB M XUMUYECKUX pPEaKIUM,
€CTECTBCHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIOJCHIE, U3MEPCHHE, MOJICITHPOBAHUE,
HKCIIEPUMEHT (peaabHbI U MBICTICHHBIH);

CIeIOBaTh TMpaBWJIAM TOJB30BAaHUS XWMHUYECKOW TIOCYIOH ©  J1ab0paTOpHBIM
o0opysoBaHHEM, a TaKKe MpaBUiaM OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO TaOOPATOPHBIX XUMHUYECKUX OIBITOB TIO TIOJTYYSHUIO U
CcOOMpaHWIO Ta3000pa3HbIX BEIIECTB (BOAOpOJAa U KHUCIOpPOAA), TMPUTOTOBICHHUIO
pPacTBOPOB C ONpeAeNEHHON MacCOBOIl 10Iei pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U
MPOBOJNTH XUMHUYECKUE SKCIICPUMEHTHI 10 PACIO3HABAHHWIO PACTBOPOB IMIENIOUEH H
KHCJIOT C TIOMOIIBIO0 HHIUKATOPOB (JIakmMyc, peHodranenH, METUIOPAHXK U IpyTUe).

K xoHiy obydenuss B 9 kJacce IpeAMETHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XUMMYECKUX TMOHATHHA: XUMHMUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHHUOH, IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTD,
JIEKTPOOTPHULIATEIBHOCTh, CTENEHb OKUCIICHUS, XMUMMYECKas peaklus, XUMHYecKas
CBSI3b, TEIUIOBOM A(PQEKT peakluu, MOJb, MOJSPHBIA 00BEM, pacTBOP, SIEKTPOIHTHI,
HEDJICKTPOJIUTHI, OJCKTPOIUTHYECKAs] TUCCOIMAINS, pEakIMi HWOHHOTO OOMeHa,
KaTaJn3aTtop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTHUMblE pPEeakKLuy,
OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINU, OKUCIUTEIb, BOCCTAHOBHUTENb, OKUCIICHUE
U BOCCTaHOBJICHHE, aJUIOTPOIHs, aM(OTEpHOCTh, XMMHYECKas CBs3b (KOBaJCHTHas,
MOHHAs, METaJNIMuecKas), KpUCTaJUINYecKas peléTka, KOppo3us METaioB, CIUIABBI,
CKOpPOCTb XMMHYECKOW peaklUuH, IpenesbHo jponyctumas KoHueHrtpamus [IJIK
BEIIIECTBA;

WITIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMHUYECKHX TOHATHUH M TPUMEHATH 3TH
HOHATHS NPU ONMCAHUY BELECTB U MX MPEBPALICHUMN;

UCTIOJIb30BaTh XUMHYECKYI0O CHUMBOJMKY JUIsl COCTaBJCHUS (OpPMYN BEIIECTB H
YpaBHEHUH XUMUUYECKUX PEAKIUM;

OTpeNIeNATh BAJIEHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKHUX 3JIEMEHTOB B COCTMHEHUSX
Pa3IMYHOIO COCTaBa, MPUHAIEKHOCTh BEILIECTB K ONpPeIeIEHHOMY KJIacCy COeAMHEHUM
no QopmynaMm, BHI XHUMHYECKON CBsi3M (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B
HEOPTraHUYECKUX COSAMHEHUSX, 3apsil HOHA TI0 XUMHUYECKOW (popMylie, XapakTep Cpelibl
B BOJIHBIX PAacTBOpax HEOPraHMYECKHX COECIUHEHUH, TUIl KPUCTAJUIMYECKOH PEUIETKU
KOHKPETHOT'O BEIIEeCTBA;

packpbiBath cmblica Ilepuoguueckoro 3akona [I. Y. MenneneeBa u 1eMOHCTpUPOBATh
ero MOHUMAaHUE: OMHUCHIBATh M XapaKTepu3oBaTh TabiamuHylo (opmy Ileproamueckoii
CHUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3iWyaTh IOHATUS «TJaBHas moarpynma (A-
rpymnna)y u «mnobouHas mnoarpynna (b-rpynma)», Mmanble u  Oonbline TEpHOAIbI,
COOTHOCHUTH 0003HAUYEHUSI, KOTOPhIE UMEIOTCS B IEPUOINIECKOI TaOJIHIIE, C YUCITIOBBIMH
XapaKTEepPUCTHUKAMHM CTPOEHHsS aTOMOB XMMHYECKHMX 3JIEMEHTOB (COCTaB M 3apsj sapa,
oOI11ee YMCII0 3JEKTPOHOB U paclpesielieHne UX IO AJIEKTPOHHBIM CIIOSM), OOBSCHSTH
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o0mrye 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB 3JIEMEHTOB U HMX COCIUHEHHUI B
mpejiesax MajibIX MEPHOJIOB U TJIABHBIX MOJTPYIII C yYETOM CTPOSHUS UX aTOMOB;
KJ1acCU(UIUPOBATh XUMHUYECKHE AJIEMEHThI, HEOPraHUYECKHE BEIIeCTBAa, XUMUYECKHUE
peakuuu (IO YUCIY M COCTaBYy YUYacCTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEIJIOBOMY
3¢ (deKTy, Mo N3IMEHEHUIO CTCTICHEH OKUCIICHHSI XUMUYIECKUX JICMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) oOmME W cHenuduUecKrue XWMUYECKHE CBOICTBa
MIPOCTBIX M CJIOKHBIX BEMICCTB, TOJATBEPKAAS OMHCAHUE MPUMEPAMH MOJICKYISPHBIX H
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUi;

COCTaBJISITh YPABHEHUS SJICKTPOJUTHUYECKOW JUCCOLMAUMUA KHUCJIOT, WIEI0UYEH U COJEH,
MOJIHBIE U COKpAIIEHHBIE YPaBHEHUS PEaKIMii MOHHOTO OOMEHa, YpaBHEHHUS PEaKIuil,
MOJATBEPXKJAIONINX  CYIIECTBOBAaHME T'E€HETHYECKOW CBS3M MEXKAY BEIICCTBAMH
Pa3IMYHBIX KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKHUCIHUTEIHHO-BOCCTAHOBHUTEIBHBIX PEAKIUI MOCPEACTBOM
COCTaBJICHUS AJIEKTPOHHOTO OajaHca STUX peaKiuii;

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX CTPOEHUS, BO3MOKHOCTH
MPOTEKAHUsI XUMHUUYECKUX MPEBPAICHUN B Pa3INYHBIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJSPHYIO MAacChl BEHIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO 3JIeMeHTa 1Mo (opMylie COeAMHEHUs, MacCOBYIO JIOJII0 BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUECKON peaKIlnu;

coOmofaTh TpaBWia TOJB30BAaHUS XHMHYECKOH TIOCYIOM ¥ J1abopaTOpHBIM
o0opymoBaHHEM, a TaKXe TMpaBuUia OOpAIlEHUS C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKITUSIMU T10 BBITIOJTHEHUIO JTAOOPATOPHBIX XUMHUYCCKUX OIBITOB TIO TIOTYYCHUIO U
COOMpaHMIO Ta3000pa3HBIX BEIIECTB (AMMHAKa U YIIICKUCIIOTO Ta3a);

MPOBOJIMTH PEAKIIMH, TOITBEPKIAIONINEC KAaYSCTBEHHBIA COCTaB PA3NIUMYHBIX BEIICCTB:
pacrmo3HaBaThb ONBITHBIM MYTEM XJIOpHUI-, OpOMHUI-, MOIWI-, KapOoHaT-, ¢ocdar-,
CWIIMKAT-, Cynb(}ar-, TUAPOKCHI-MOHBI, KATHOHbI aMMOHHS W HWOHBl H3yYEHHBIX
METaJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPaX HEOPTraHMUECKHUX BEIIECTB;
MPUMEHSTh OCHOBHBIE OIEpAIlMH MBICIUTEIBHON AESITENbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHE, OOOOIEHUE, CHCTEMATH3aIMI0, BBIABICHUE TMPUIMHHO-CIICICTBEHHBIX
CBsA3€Ml — NN M3y4eHUS CBOWCTB BEUIECTB M XHUMHUECKHX pEaKIHid, €CTECTBEHHO-
HAy4YHBIC METObI MIO3HAHUS — HAOIIOICHHUE, U3MEPEHUE, MOJICTUPOBAHUE, IKCIICPUMEHT
(peanbHBIN U MBICJIEHHBIH).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne| HammenoBanme Konun4yectBo yacos DJIEeKTPOHHBIE
n/ | pasjeoB H TeM Becer  Koutpoasnsl| IMpaktuueckn (1H(pOBLIe)
I nmporpamMmmabl 0 e paﬁOTI)I e paﬁOTI)I OﬁpaSOBaTeﬂbHBIe
pecypchbl
Pa3znea 1. [lepBoHayajibHbIe XMMHUYECKHE MOHATHS
1.1 | Xwumusa —BaxksHas | 5 2 bu6anoreka LIOK
00J1acTh https://m.edsoo.ru/7f41837
€CTECTBO3HAHUS U c
MPaKTUYECKOU
JIeSITCITbHOCTH
YyeJoBeKa
1.2 | BemecrtBa u 15 1 bu6anoreka LIOK
XAMUYECKHUE https://m.edsoo.ru/7f41837
peaxiuu C
Hroro mo pazaeny 20

Pasnen 2. BaxkHelilue npeAcTaBUTeIH HEOPraHU4eCKUX BellecTB

2.1 Boznyx. Kucnopon. 6 but6mmoreka [IOK
[Tonsitue 06 https://m.edsoo.ru/7f41837
OKCHIaX [

2.2 | Bogopon.dlonstue = 8 1 bu6muorexa [LIOK
0 KHCJIOTax U COJIAX https://m.edsoo.ru/7f41837

C

2.3 | Boga. PacTBOpsI. ) 1 1 bu6mmoreka [IOK
[Tonstue 06 https://m.edsoo0.ru/7f41837
OCHOBaHMSIX [

2.4 | OcHoBHbIe Knaccel | 11 1 1 bu6mmoreka [JOK
HCOPTraHUYECKUX https://m.edsoo.ru/7f41837
COCTMHECHUH c

Hroro mo pazueny 30

Paznen 3. Ilepuoauveckuii 3axon u [lepuoanyeckas cucrema xummuueckux iementos /1. U.
MenpaeneeBa. CTpoeHue aToMOB. XUMHUYecKasi CBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbBIE

peaKiuu

3.1 | Tlepuogmueckuii
3aKOH U
Ilepnonnueckas
cucrema
XUMHUYECKHX
snemeHToB /I. W.
Mennene-eBa.

Crpoenue atoma

7

bu6anoreka LIOK
https://m.edsoo.ru/7f41837

C

3.2

XUMHUYECKA CBA3b.

bu6anoreka LIOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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OKHCIUTEIBHO- https://m.edsoo.ru/7f41837
BOCCTAHOBUTEJIHHBI c
€ peakiuu
Hroro no paszneny 15 bubmmoreka LIOK
https://m.edsoo.ru/7f41837
c
PesepBHOE BpeMs 3 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837
c
OBILIEE 68 4
KOJIMYECTBO HACOB

I10 ITIPOTPAMME



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

9 KJIACC

Ne | HaumeHoBaHue KonnyecTBo yacos DJIEeKTPOHHBIE
n/m  pasjie/ioB H TeM Bcera Koutponbnpi¢ IMpaktuueckn¢ (UH(PPoBbIe)
NPOrpamMmblI paGoTsI paGoTbI o0pa3oBaTejbHbIe
pecypcsbl
Pazjen 1. BemecTBo M XMMH4YeCKHe PeaKnU
1.1 | TloBropenwue u 5 1 bubnuotexa [JOK
yriTyOJieHHe 3HAaHUH https://m.edsoo.ru/7f41a63¢
OCHOBHBIX Pa3/IesioB
Kypca 8 Kiacca
1.2 OCHOBHBIE 4 but6mmoreka [IOK
3aKOHOMEPHOCTH https://m.edsoo.ru/7f41a63¢
XUMHYECKHUX
peaxKuuii
1.3 | Dnekrponurnyeckas 8 1 1 bubnuoreka [JOK
JAUCCOLUALIUS. https://m.edsoo.ru/7f41a63¢
XHUMHUYECKUE
peakuuu B
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M UX COeTUHEHUSI
2.1 Oo6mas 4 1 bubnunorexa LIOK
XapaKTePUCTHKA https://m.edsoo.ru/7f41a63¢
XUMHYECKHUX
anemeHToB VIIA-
rpynisl. ['agoreHst
2.2 O6mas 6 but6mmoreka [IOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a63¢
XUMHYECKHIX
anemeHToB VIA-
rpynnsl. Cepa u eé
COEJIMHEHUS
2.3 | OOmas 7 1 bubauoreka [JOK
XapaKTepUCTHKA https://m.edsoo.ru/7f41a63¢
XUMHYECKHUX
anemMeHToB VA-
rpynmnsl. A30T,
bochop u ux
CO€JIMHEHUs
2.4 OOmas 8 1 2 bubnunorexa LIOK
XapaKTEePUCTHKA https://m.edsoo.ru/7f41a63¢
XUMHYECKHUX

aneMeHTOB |V A-
IPYIIBL. YTIIEpOa U
KPEMHHI 1 UX
COCIMHEHUS



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
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Wroro mo pazneny 25
Paznen 3. MeTajibl U X COeTHHEHH S
3.1 OO0uue cBoicTBa 4 bubnunorexa LIOK
METAJIOB https://m.edsoo.ru/7f41a63¢
3.2 Baxueiinue 16| 1 bubmmnorexa IIOK
METaJUTbl K UX https://m.edsoo.ru/7f41a63€
COETMHEHUS
Hroro mo pazueny 20

Paznen 4. Xumus 1 oKpysKamomas cpejaa

4.1 BemectBa n 3 bu6mmorexa LIOK
MaTepHUalIbl B )KU3HU https://m.edsoo.ru/7f41a63€
yeJgoBeKa

Hroro mo paszneny 3

PesepBHOE BpeMms 3 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636€

OBIIEE KOJIMYECTBO A 68 4

YACOB IIO

[TPOTPAMME



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

8 KJIACC
Ne | Tema ypoka KoauuecTBO yacon Jara DJIeKTPOHHbIE
Bcero | Koutpoasn | IlpakTuuec | M3y4deHus:  uu¢pposbie
n/ HBIE KHe o0pa3oBaTe/bHbIE
I padoThI padoThI pecypcbl
[IpeameT xummum. 1 bubnnoreka
Pois xumnu B I[HOK
KM3HH YeJIOBEKa. https://m.edsoo.ru
Tena u BemecTBa [ff0d210c
[Tonsrue o 1 bubnmoreka
MeTOHaxX IMO3HAHUS HOK
B XUMUHU https://m.edsoo.ru
/ff0d227e
[TpakTrueckas 1 bubnuoteka
pabota Ne 1 LHOK
«[TpaBuna paboThI https://m.edsoo.ru
B JIA0OPATOPUH U [ff0d23dc
MIPUEMBI
oOpareHus ¢
71a00paTOpPHBIM
000pyI0BaHUEM
YucTeic BemecTa 1 bubnunoreka
u cMmecu. CriocoObl LHOK
paszencHus cMecei https://m.edsoo.ru
/ff0d26ca
[IpakTueckas 1 bubnuoreka
pabora Ne 2 LHOK
«Paznenenue https://m.edsoo.ru
cMmeceii (Ha /ff0d28¢8
MIpUMEpPEe OYUCTKU
[IOBapEHHOMN
COJIN)»
ATOMBI U 1 bubnmmoreka
MOJIEKYJTbI [HOK
https://m.edsoo.ru
[ff0d2a6¢
XuMU4YecKue 1 bubnmoreka
3JIEMEHTHI. 3HAKH [HOK

(cumBOIIBI)

https://m.edsoo0.ru



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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XUMHYECKUX [ff0d2be8
3JIEMEHTOB
8 [Ipocteie n bubnuoTteka
CJIO’KHBIE BELIECTBA HOK
https://m.edsoo.ru
/ff0d2a6c
9 AToMHO- bubnmoreka
MOJICKYJISIPHOE LHOK
y4eHUE https://m.edsoo.ru
/ff0d2d50
10 3aKOH IMOCTOSIHCTBA bubnmmorexa
COCTaBa BEIIECTB. HOK
Xumuueckas https://m.edsoo.ru
¢bopmymna. [ff0d2eae
BanentHocTth
aTOMOB
XUMHYECKUX
3JICMEHTOB
11 OrtHocuTenbHAsS bubnunoreka
aTOMHas Macca. [HOK
OTHOCHUTENBHAS https://m.edsoo.ru
MOJICKYIISIpHAS [ff0d323c
Macca
12 MaccoBas g0 bubnunoreka
XHMHYECKOTO HOK
JJIEMEHTA B https://m.edsoo.ru
COETMHEHUHT /ff0d350c¢
13 KoauuecTtBo bubnunoreka
BelecTBa. MoJb. HOK
MossipHast macca https://m.edsoo.ru
/ff0d5230
14 duzndeckue u bubnuoreka
XUMUYECKHE HOK
SIBJICHHSL. https://m.edsoo.ru
Xumuueckast [ff0d37fa
peakuus
15 [Ipusnaku n bubnuorexa
YCIIOBHS [MIOK
MPOTEKaAHHUSI https://m.edsoo.ru
XUMHUYECKHUX [ff0d3al6

peaxkuuii



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
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16 3aKOH COXpaHEHMS bubnuorexa
Macchl BEIIECTB. HOK
XuMHuIecKue https://m.edsoo.ru
ypaBHEHUS /ff0d3b88

17 Brruncnenus bubnorexa
KOJIUYECTBAa, MaCcChI HOK
BEIIECTBA I10 https://m.edsoo.ru
YpaBHCHHSM [ff0d5708
XUMHYCCKHX
peaxkuuii

18 Knaccuduxanus bubnuoreka
XUMHUYECKHUX HOK
peaxiuii https://m.edsoo.ru
(coenuHeHwMs, [ff0d3f34
paznoxkeHus,
3aMEIICHHS,
oOmeHa)

19 M. B. JlIomoHOCOB bubnuoreka
— Y4EHBIN- [HOK
SHIMKJIOTIETHCT. https://m.edsoo.ru
O06o0eHue u [ff0d40c4
CHUCTEMAaTH3aIUs
3HaHUH

20 KonTponbHas bubnuoreka
pabota Nel mo LHOK
teme «BerecTBa u https://m.edsoo.ru
XUMUYECKHE /ff0d4290
peaKuum»

21 Boznyx — cmech bubnuoreka
razoB. CocraB HOK
Bo3ayxa. Kucnopon https://m.edsoo.ru
— DJIEMEHT U [ff0d448e
MIPOCTOE BEIIECTBO.

O30H

22 dusnvecKue u bubnuoreka
XAMUYCCKHEC HOK
CBOMCTBa https://m.edsoo.ru
KHCIIOpOIa [ff0d4614
(peakiuu
OKHCJICHUS,

ropenue). [lonstue
00 okcuaax



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614

26

23 CriocoOsr bubnmoreka
MOJTyYEeHUS [IOK
KHCJIOpO/a B https://m.edsoo.ru
1ab0paTopuu 1 [ff0d497a
MIPOMBIIIIICHHOCTH.
IIpumenenue
KHCJIOpOa

24 TemuoBoit a3 ekt bubnuoreka
XAUMUYECKOU [HOK
peaKIuy, NOHATHE https://m.edsoo.ru
0 [ff0d4790
TEPMOXUMHUYECKOM
ypaBHEHHH, IK30- U
SHAOTEPMHUUECKHIX
peakuusax

25 TommmBo (He( TS, bubnuoteka
yToJIb M METaH). LHOK
3arpsi3HeHHE https://m.edsoo.ru
BO3J1yXa, CIIOCOOBI [ff0d4c4a
ero
MPEIOTBPAICHHS

26 [IpaxTrueckas bubnuoreka
pabora Ne 3 o LHOK
teme «[lomydeHue https://m.edsoo.ru
U coOupaHue [ff0d4ae?
KHCJIOPO/Ia,
W3YYCHHE €T0
CBOWCTB»

27 Bonopon — bubnuotexa
3JIEMEHT M IPOCTOE [HOK
BEILECTBO. https://m.edsoo.ru
Haxoxnenue B /ff0d4dd0
pupoie

28 duznveckue u bubnuoreka
XUMHUYECKHE HOK
CBOIicTBa https://m.edsoo.ru
BOJIOPO/IA. [ff0d4dd0
[Ipumenenue
BOJIOpOJIA

29 [Tonsitue o bubnuoTteka
KHCJIOTaX U COJISIX HOK

https://m.edsoo.ru



https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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/ff0d50d2
30 CnocoObl bubnmorexa
MIOJTy4EeHUS L[IOK
BOJIOPO/IA B https://m.edsoo.ru
naboparopuu [ff0d4dd0
31 [IpakTueckas bubnuotexa
pabota Ne 4 o LHOK
teme «[lonyueHue https://m.edsoo.ru
U coOupanue [ff0d4f42
BOJOPOJA,
W3Y4YEeHHE ero
CBOMCTB»
32 MousipHblii 00BEM bubnuoreka
ra3oB. 3aKOH 1IOK
ABoraapo https://m.edsoo.ru
/ff0d542e
33 Brruucienus bubanorexa
00béMa, HOK
KOJIMYECTBA https://m.edsoo.ru
BEIIECTBA ra3a 1o [ff0d55a0
€r0 U3BECTHOMY
KOJIMYECTBY
BEILIECTBA WJIH
00BEMY
34 Borancnenus bubGnmoreka
00BEMOB Ta3oB 10 LHOK
ypaBHEHHIO https://m.edsoo.ru
peakiuy Ha OCHOBE [ff0d5708
3aKOHA 00BEMHBIX
OTHOILICHUH Tra30B
35 duzndeckue u bubmmoreka
XAMUYCCKHEC HOK
CBOICTBA BOJBI https://m.edsoo.ru
/ff0d587a
36 CocTraB OCHOBaHUM. bubnuoreka
[Tousrtue 00 HOK
WHANKATOpaXxX https://m.edsoo.ru
[ff0d59e2
37 Boma xak bubnnoreka
pacTBOPUTEND. HOK

Hacprlimennsie

https://m.edso0.ru



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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HEHACHIIIEHHBIE [ff0d5b40
pacTBOPHI.
MaccoBag nons
BEIlleCTBa B
pacTBope

38 [IpakTueckas bubnuoteka
pabora Ne 5 o LHOK
TEeMe https://m.edsoo.ru
«[IpurorosieHue [ff0d5eba
PacTBOPOB ¢
onpeaeaEHHON
MacCOBOU noJjei
pacTBOPEHHOTO
BEILICCTBAY

39 KonTponbHas bubnuoreka
pabota Ne2 mo LHOK
teme «Kucmopo. https://m.edsoo.ru
Bonopon. Boga» [ff0d6342

40 OKcHOBL: COCTAB, Bubnnoreka
KiaccuuKanms, HOK
HOMEHKJIaTypa https://m.edsoo.ru

[ff0d664e

41 [ony4yenue u bubnuotexa
XUMUYECKHE 1HOK
CBOMCTBa https://m.edsoo.ru
KHCJIOTHBIX, [ff0d664e
OCHOBHBIX U
aM(pOTEPHBIX
OKCHJIOB

42 OcHOBaHUSA: bubnmoreka
COCTaB, HOK
Kiaccudukanms, https://m.edsoo.ru
HOMEHKJIaTypa [ff0d67ca

43 [Tomyuyenue u bubanoreka
XUMHUYECKHE HOK
CBOWCTBA https://m.edsoo.ru
OCHOBaHHI [ff0d67ca

44 Kucnotsr: cocras, bubanoreka
KJ1accuduKanms, IHOK
HOMEHKJIaTypa https://m.edsoo.ru

[ffOdfee2



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
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45 [lonyuenue u bubnuorexa
XAMUYECKHE [HOK
CBOMCTBA KHCIIOT https://m.edsoo.ru

[ffOdfee2

46 Conu (cpennue): bubnmoreka
HOMEHKJIAaTypa, I[HOK
CIOCO0BI https://m.edsoo.ru
MOJTyJYCHUS, /00ad9474
XUMUYCCKHE
CBOICTBa

47 [IpakTueckas bubnuoreka
pabota Ne 6. LHOK
Perrenne https://m.edsoo.ru
IKCIIEPUMEHTATBH /00ad9b7c
BIX 33/1a4 10 TEME
«OcHOBHBIE
KJIaCChI
HEOPraHUYECKHUX
COCIMHEHU I

48 I'enernueckas bubnmnoreka
CBSI3b MEXIY HOK
KJIaccamu https://m.edsoo.ru
HEOPraHUYeCKUX /00ad9a50
COCIMHEHU I

49 O06001EeHNEe U Bbubnuoreka
CHUCTEMAaTH3aIN HOK
3HaHUI https://m.edsoo.ru

/00ad9ch2

50 KontponbHas bubnuoreka
pabota Ne3 mo LHOK
teme "OCHOBHBIC https://m.edsoo.ru
KJIACCHI /00ad9ela
HEOPraHNMYECKHX
coequHeHun"

51 [TepBbie TOMBITKH bubnuoTteka
KJ1accUu(UKaAIUN HOK
XUMUYECKHX https://m.edsoo.ru
3JIEMEHTOB. /00ad9ffa
Ilonstue o

IPYIIIAaX CXOAHBIX
JJIEMEHTOB



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
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52 [lepunonnueckuit Bubnuoreka
3aKOH U [HOK
Iepuoauueckas https://m.edsoo.ru
cucrema /00ada52c
XUMHYCCKHX
aneMmenToB /l. U.

MeHaeneeBa

53 [Tepuonapl, rpyniisl, bubnuoteka

MIOATPYIIIBI HOK
https://m.edsoo.ru
/00ada52c

54 CtpoeHue aTOMOB. bubnuoteka
CocTraB aTOMHBIX HOK
snep. M3otombl https://m.edsoo.ru

/00ada342

55 CrtpoeHue bubnuoteka
3JIEKTPOHHBIX HOK
000J104€eK aTOMOB https://m.edsoo.ru
3JIEMEHTOB /00ada6bc
[Tepuoanueckon
cuctemsl /1. W.

Menneneena

56 XapakTepucTuka bubnmoreka
XUMHUYECKOTO 1HOK
JJIEMEHTA 10 €r0 https://m.edsoo.ru
MTOJIOYKCHHIO B /00ada824
[Tepuoanueckon
cucreme /1. .

MeHnneneera

57 3HaveHHE bubnuoteka
[Tepuonnueckoro HOK
3aKOHa JJIsI https://m.edsoo.ru
pa3BUTHS HAYKU U /00ada96e
npaktuku. J[. U.

MenneneeB —
Y4€HBIH, IEAAror U
rpaXKIaHUH

58 DnexTpooTpuuaTeln bubnuorexa
BHOCTb aTOMOB HOK
XUMHUYECKHUX https://m.edsoo.ru
3JIEMEHTOB /00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
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59 Honnas bubnunoreka

XAMUYECKAs CBS3b [HOK
https://m.edsoo.ru
/00adac34

60 KoBanentHas bubnuoreka
HOJIsIpHAs HOK
XHUMHYECKAs! CBA3b https://m.edsoo.ru

/00adaab8

61 KoBanenrtnas bubnuoreka
HETOJIsIpHAs HOK
XAMUYECKAs CBA3b https://m.edsoo.ru

/00adaab9

62 CreneHb bubmmoreka

OKHUCIICHUS 1IOK
https://m.edsoo.ru
/00adae28

63 OKHCIIUTETBHO- bubnuoreka
BOCCTaHOBUTEIIbHBI HOK
€ peaKIuu https://m.edsoo.ru

/00adb076

64 OKHCIIUTEIN U bubanoreka

BOCCTaHOBHTEIIN HOK
https://m.edsoo.ru
/00adb076

65 KontponbHas bubnuoteka
pabota Ne4 o LHOK
teme «CTpoeHue https://m.edsoo.ru
aToMa. /00adb486
XuMudeckas
CBSI3b)»

66 PesepBHEIiT ypoOK. bubnmnoreka
O6o01meHue u HOK
CHCTEMAaTH3ALIMA https://m.edsoo.ru
3HaHHU /00adb33c

67 PesepBHbIit ypok. bubnuoteka
O6o01meHue u HOK
CUCTEMATH3ALIS https://m.edso0.ru
3HaHHU /00ad9cb?2

68 Pe3epBHEI ypoOK. bubnuoreka
O600611eHne u HOK

cuCTCMaTUu3aluAa

https://m.edso0.ru



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
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3HAHUHN

[ff0d61c6

OBIIEE
KOJIMYECTBO YACOB
I10 TIPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
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9 KJIACC
No KoanuectBo yacos Jara JJIeKTPOHHbBbIE HU(PPOBbIE
w/n Tema ypoka Beero Konrpoabubie | Ilpakruyeckue S — o0pasoBare/ibHbIe
padoThbI padoThbI pecypcbl
[lepronueckuii 3aK0H.

1 Ilepuoanueckas cucrema 1 bu6nmoreka [IOK
XUMHYECKHX daeMeHToB JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XEIMI/HICCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

. https://m.edsoo.ru/00adb6b6
MEPBbIX TPEX MEPUOIOB
Knaccudukamnmsi 1 HOMEHKIIaTypa bubmuotexa [JOK

3 1
HCOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasr XuMHU4ecKoOil CBSI3U U THUIIBI 1 bubmuoreka [JOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel no reme

5 «IToBTOpEHUE U yruyodneHue 1 1
3HAaHHUI OCHOBHBIX Pa3AeioB Kypca
8 kiacca»

6 Knaccudukanmst XuMu4ecKux 1 bu6mmoreka LIOK
peaKIuii 10 Pa3IuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0
[loHsiTHE O CKOPOCTH XMUMHUUYECKOU

7 peakIuu. HOHSII’)H/IG 0 TOMOTEHHBIX U 1 bubmmorexa LIOK

https://m.edsoo.ru/00adbe9a
FeTEPOTreHHBIX PEaKLUIX
[ToHATHE O XMMHYECKOM
8 paBHOBecuu. PaKTOPbI, BIUSAIOLINE 1 Bubmmorexa LOK
T https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMUYECKOU PEaKIINU



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

U IMOJOXKECHUC XUMHYCCKOT'O
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paBHOBECHS
9 OKucCIUTENbHO- bubmuorexa [JOK
BOCCTAHOBUTEIIbHBIE PEAKIIUU https://m.edsoo.ru/00adcade
Teopust 3AEKTPOTUTHUECKOU
10 I[Hcfounaum? CuibHEbIE U cl1a0bIe bubmmorexa HOK
https://m.edsoo.ru/00adcd68
AIIEKTPOJIUTHI
11 HonHble ypaBHEHMS peakLui bubmorexa LIOK
https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAaHMH B CBETE IIPEACTABICHUI bu6nmnoreka [IOK
00 3IIEKTPOIIUTHYECKOM https://m.edsoo.ru/00add5d8
JACCOIUAITAN
XuMHYEeCKre CBOMCTBA COJICH B
13 CBETE MPECTABICHUI 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIIEKTPOIUTUIECCKON JUCCOIIUAIIUT
14 [TonsiTue o rugponuse coneu bubmmorexa HOK
https://m.edsoo.ru/00add9d4
15 O06001IeHne U CUCTEMAaTH3aIUs bubmuorexa [IOK
3HAHUHA https://m.edsoo.ru/00addd12
ITpakTryeckas padora Ne 1.
16 <<1£)GHICHI/IG BKCHpepI/IMeHTaJ'II)HI)IX bubmmorexa LIOK
https://m.edsoo.ru/00addbfa
3a71a9»
Kontponsnas padora Ne2 o reme
17 «DNEKTPOIUTHYECKAS 1 bubmuorexa [JOK
nucconranus. XUuMAYECKUE https://m.edsoo.ru/00addecO
pEeaKIuy B pPaCTBOPAX)»
18 OO6m1as XxapakTepHUCTHUKA TaJIOTeHOB. bubmuorexa [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0

XUMHUYECKUE CBOMCTBA HA MPUMEPE
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https://m.edsoo.ru/00addfe2

xJjopa
XmopoBoaopoa. CoJisiHast KUCIIO0Ta,
19 XHMII/)IquII([HS cﬂBoﬁCTBa MTOJTyYCHHUE bubmmorexa LOK
> TTOTYH ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaxtrueckas padbora Ne 2 o Teme
20 «1?[0J'ITI:I{2HI/IC ::IOFJ)MHOTEI KI/ICJI(I)ITL;F N bubmmorexa LIOK
YHCHIE o7 ’ https://m.edsoo.ru/00ade348
U3ydeHue e€ CBOMCTB»
Beruucienus mo ypaBHEHUSAM
21 XUMHYECKHUX eazp W, €CITH OUH Bubmmorexa LIOK
pealdiit, A https://m.edsoo.ru/00ade488
U3 PEareHTOoB JIaH B U30BITKE
29 OO6m1as XxapakTepHUCTUKA YJICMEHTOB bubmuotexa [JOK
VIA-rpymisr https://m.edsoo.ru/00ade64a
ANnoTponHbie MOAU(UKALINT CEPHI.
Haxoxnenue cepsol u e€ bubnuorexa LIOK
23 .
COEIMHEHUH B PUPOJIE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPbI
CepoBo0po/1, CTPOCHUE,
24 ) 13) Beflcpeﬂ’ Tp }ZK e bubmmorexa LIOK
M3UYECKUE U XMMHUYECKU
. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxcuanl ceprl. CepHas KHCIIOTa
25 - Hec Ie) P ecxie ’ bubmuorexa IIOK
M3UYECKUE U XMMHUYECKU
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMCHCHHE
XHUMHUUYECKUE PEAKLIUH, JICKALLUE B
OCHOBE TMPOMBIIIJIEHHOTO crtocoba
P . bubmuoreka [JOK
26 MOJTYYCHUS] CEPHOU KUCIIOTHI.

XUMHUYECKOE 3arpsi3HEHHE
OKpYKaroIlei cpeabl

https://m.edsoo.ru/00adec8a



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

COCMHEHUSIMU CEPBI
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Briuncnenue MmaccoBou 10U

bu6mmoreka [IOK

27
BBIXO/1a TIPOIYKTa PEAKIINU https://m.edsoo.ru/00adec8a
OO6m1as XxapakTepHUCTUKA DJIEMEHTOB
VA-rpynmnsl. A3o0T,

08 ACHDOCTDANCHIE one but6mmoreka [IOK

[IPOCTPAHEHUE B IIPU
pactipoctp PHPOAE, https://m.edsoo.ru/00adeeab
buznyecKkre u XUMHUYIECKUE
CBOICTBa
AMMHak, ero puzndeckue u
29 XHMHYECKHE CBONCTBA, TIOJTYICHUE Bubmmorexa LIOK
> OV https://m.edso0.ru/00adf004
U TIpUMEHEHUE
IT 3] Ne3
p | el
yqu > 1Y https://m.edsoo.ru/00adf180
€r0 CBOMCTB)

31 A3OTHas KUCIIOTa, e€¢ (PU3nIecKue u bu6mmoreka [IOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH

” aMM6OHI/I$[ 13 K;(‘IGCTB@ MUHEPATBLHBIX BuGmorexa LIOK

00pennili. XuMnuyeckoe
YAOOP . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH cpebl
COEIUHEHUAMH a30Ta
(o) .0 V
35| pochonss snenem et buGuorera LIOK
Hasl KUCJIOTa, PU3HUECKHE U
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, MMOTYICHHE
Hcnonb3oBanue pocdatos B
34 Ka4ueCTBE MUHEPAIbHBIX bubmuotexa [JOK

yno0peHuit. 3arpsi3HeHHe
MPHUPOTHOM cpeabl hocharamu

https://m.edsoo.ru/00adfc20



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

Yraepon, pacnpocTpaHEHHUE B
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35 npupoje, Gu3nIecKue u bubmorexa LIOK
’ _ https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA
Oxkcupsl yriaepoaa, ux Gpusudeckue
1 XMMHYECKHE CBOMCTBA.
36 DKOJIOTHYIECKUE MPOOITIEMBI Bubmmorexa LIOK
’ https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKCHUJIOM yTJIepoaa
(V)
37 VYronpHas KUcioTa U €€ cou Bubmmorexa LIOK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padota Ne 4 o reme
38 "ITosrydyeHne yrieKucioro rasa. bu6nuorexa [IOK
KauecTBeHHas peaxiius Ha https://m.edso0.ru/00ae027e
KapOoHaT-noH"
[TepBoHaYaIbHBIC TOHATHS 00
39 OpII‘)aHI/I‘-IeCKI/IX BEIIIECTBAX KakK O bubmmorexa LIOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoaa
40 KpemHuii u ero coennnenus bubmoteia LIOK
https://m.edsoo.ru/00ae080a
[TpakTraeckas padora Ne 5.
41 Pemienue skcnepuMeHTaIbHBIX bubmuotexa [JOK
3aja4 1o TeMe «BakHeime https://m.edsoo.ru/00ae0bf2
HEMETAJUIbI U UX COCTUHEHUS)
KontpoinbHas pabora Ne3 1o teme
42 «Ba;};eﬁmne EeMeTaJ‘IJ‘IH 1 UX 1 Bubmmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCTMHECHUS
43 OO6m1as XxapakTepUCTUKA bubnuorexa [JOK

XHUMHUYCCKUX 3JICMCHTOB —

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

MeTaJul0B. MeTrayumyeckas CBA3b U
MeTaJUIM4eCKasi KpUCTaUIn4ecKas
peméTka. PU3NUECKUE CBOICTBA
METaJJIOB
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XUMHUYECKHE CBOUCTBA METAJLIOB.

44 DNEeKTPOXUMHUYECKHUM s bubamorewa LIOK
. https://m.edsoo.ru/00ae1156
HATPSDKEHUH METAIIJIOB
O61mue crnocoObl NOTYyYEeHUS
MeTaiaoB. CruiaBel. Berancienms
45 10 YPaBHEHUSAM XUMHYECKUX bubamorewa LIOK
. https://m.edsoo.ru/00ae1156
peakiuii, eclii OAUH U3 PEarcHTOB
COZIEPKUT IPUMECHU
46 [TonsiTue 0 KOppPO3UK METAIIOB bubamorexa LIOK
https://m.edsoo.ru/00ae1278
bub6moreka [IOK
47 [lenoubie MeTaIL https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M TUAPOKCHUIBI HATPUS U but6mmoreka [IOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenmouHO3eMeNBHBIE METAJIIBI — bubmuorexa [JOK
KaJIbIIUH U MarHui https://m.edsoo.ru/00ae15e8
50 Baxkueiine coe fUHEHUSA KAJIBIIAS bubmmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O0001IeHNE B CUCTEMAaTH3aITHs
3HAHHUH
52 JKEcTKoCTh BOIBI U CIIOCOOEI €8 but6mmoreka [IOK
yCTpaHEHUS https://m.edsoo.ru/00ae1886
53 [paktuyeckas padota Ne 6 o reme bubmmoreka [LIOK

"KECTKOCTH BOABI U METOILI €6

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



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
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ycTpaHeHus"
. bu6mmoreka [IOK
>4 AOMHIHH https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOWCTBA OKCHIA U bubmuoteka [JOK
THPOKCH/IA https://m.edsoo.ru/00aelc64
Bbu6mmoreka [IOK
% Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, THAPOKCUIBI U COJIA but6mmoreka [IOK
xenesa (I) u xenesza (1) https://m.edsoo.ru/00ae35e6
58 O06001IeHIe U CUCTeMAaTH3AIIHS
3HAHUH
[TpakTrueckas padota Ne 7.
59 Pemenne skcnepruMeHTaIBHBIX bu6mmoreka [IOK
3aja4 o Teme «BakHeie https://m.edsoo.ru/00ae3de8
METAJIJIBI U UX COETMHEHUS
Bbruncnenus no ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHH, ECITH OJTHH
W3 PEareHTOB JIaH B U30BITKE WIH bubmuorexa [JOK
60
COJICPKUT TIpUMecH. BeruuciieHus https://m.edso0.ru/00ae1750
MacCCOBOM JIOJU BBIXOJIa TIPOAYKTA
peakuuu
61 O6001IeHne U cucTeMaTrU3aIus
3HAHHH
Kontponbnas padora Ne4 no reme
62 «Bakuenmme MeTamibl 1 uX 1
COEIMHEHUS»
63 BemecrBa u matepuaisl B bubmmoreka [LIOK

OBCEIHEBHOU KU3HU YEIIOBEKA

https://m.edsoo.ru/00ae3f50



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
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64 XHUMHYECKOE 3arpsA3HEHUE 1 bubmorexa [LIOK
OKpYXKaIOLIeH CPe/Ibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHuun 1 bubnuorexa [LIOK
9KOJIOTHYECKHX MTPOOIIEM https://m.edsoo.ru/00ae4270
66 Pesepsublil ypok. O600111eH1E 1 1 bu6mmoreka [IOK
CHCTeMAaTHU3alus 3HAHUH https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6001meHuE 1 1 bubnuorexa LIOK
CHCTEMaTH3alusl 3HAHUH https://m.edsoo.ru/00adb33c
68 Pesepsublil ypok. O600111eHNE U 1 bu6muoreka [IOK
CHCTEeMAaTHU3allus 3HAHUH https://m.edsoo.ru/00ad9cb?2
OBHIIEE KOJIMYECTBO YACOB I10 68 4

I[TPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJIBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTBI /151 YUEHUKA

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
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