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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XMMUM Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHs COCTaBJICHA HA OCHOBE TPEOOBAHUI K
pe3ysibTaTaM OCBOCHHMS OCHOBHOH  00pa3oBaTelIbHONW MpPOrpaMMbl OCHOBHOTO  oOmero  oOpa3oBaHUS,
npexacrasiaeHHbIx B @PT'OC OO0, a takxke Ha ocHOBe (enepanbHOi padodell MporpaMMbl BOCIIUTAHHS U C YYETOM
KOHLETIIIUK MpENoAaBaHus y4eOHOro mpeaMeTa «XuMHs» B 00pa3oBaTeNbHBIX OpraHuzanusax Poccuiickoii
Denepanum.

[Iporpamma mo xuMuu fa€T MpECTaBICHAE O LEJSAX, 00MIeH cTpaTerny 0OydeHHNs, BOCIIUTAHUS U Pa3BUTHSA
00y4Jaromuxcsi CpeNcTBaMHM Y4eOHOro TpenMeTa, YCTaHAaBIMBaeT 00s3aTelIbHOE MpPEJAMETHOE COAEpKaHue,
IpexycMaTpUBacT PACIpeNeNIeHHe €ro 1Mo KiaccaM M CTPYKTypHPOBaHME IO pas3felaM M TeMaM NPOTrPaMMbl I10
XMMHUH, OINpPEJENseT KOJNYECTBEHHbIE M KAUECTBCHHBIC XaPAKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO
MIOCJIE/IOBATENILHOCTh U3YUEHHS XUMHH C YYETOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTHKU Y4eOHOTO
npolecca, BO3PAaCTHBIX OCOOCHHOCTEH OOYYalOIIMXCs, ONpeessieT BO3MOXHOCTH IpeaMeTa s pealu3anuy
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOI 00pa3oBaTeNbHON MpPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, a TakKe TpeOOBaHMM K pe3yibraTaM OOy4YeHUs XMMHUU Ha YPOBHE Ilelel W3y4eHHs IMpeiaMeTa W
OCHOBHBIX BUJIOB y4eOHO-IT03HABATEIBHON ESATENBHOCTH 00YYaIOIIErocs 0 OCBOSHHIO Y4eOHOTO COAEPIKAHUSL.

3HaHHWE XUMHUH CIY>KUT OCHOBOI 111 JOPMHUPOBAHHS MUPOBO33PEHHS 00YJaIOIIETocs], €r0 MPEICTABICHIH O
MaTepuaJbHOM €IWHCTBE MHpa, BaXHYIO pOJNb HUrpaloT (GOpPMHUpyeMble XHUMHCH IPEACTaBICHHS O
B3aUMOIIPEBPALICHUSAX JHEPrHMU M 00 3BOJIIOIMH BEIECTB B NPHPOJE, O IMyTSIX pelIeHUs TII00aNbHBIX HpoOiieM
YCTOMYHBOTO Pa3BHUTHUS UYEIIOBCUCCTBA — CHIPHCBOM, YHEPIETUUCCKOM, MUIICBONH M IKOJOTHMYCCKON OE30MacHOCTH,
poOJIeM 3paBOOXPaHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET peaslM3alii BO3MOXKHOCTEH U CaMOpa3BUTHUs U (OPMHUPOBaHHS KyJIbTYypbl JIMYHOCTH, €&
o01mei 1 PyHKIMOHATIBHOW IT'PaMOTHOCTH;

BHOCHT BKJAJ B (pOpMHpOBaHWME MBIIUICHUS W TBOPYECKHX CHOCOOHOCTEH OOydJalomMXCs, HABBIKOB HX
CaMOCTOATENbHOM y4eOHOH esTeNbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIECKUX YMEHNH, HEOOXOAUMBIX KaKk
B TIOBCEHEBHOH XH3HH, TaK U B TPOPECCHOHATBHON JIESTEIbHOCTH;

3HAaKOMHT CO CHEUU(PHUKON HaAyYHOT'O MBIIUICHHS, 3aK/IaJbIBA€T OCHOBBI IIEJOCTHOTO B3I/l Ha €INHCTBO
MPUPOABI U UYEJIOBEKA, SBJSIETCS OTBETCTBEHHBIM 3TalioM B (DOPMHUPOBAHHWU €CTECTBEHHO--HAYYHOH I'PaMOTHOCTH
o0y4Jarmuxcs;

Croco0cTByeT (GOPMHUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HaHMAM, K MPUPOJE, K
YeJIOBEKY, BHOCUT CBOH BKJIaJI B 9KOJIOIHYECKOe 00pa3oBaHKe 00yUYaroXCs.

JlaHHble HanpaBiieHNs] B 00y4YE€HUH XUMHU 00ECIIeUMBAIOTCs Clieln(UKON COIepKaHUs yUeOHOTO MpeaMeTa,
KOTOPBIH SBJISICTCS EJarorndecku alalTHPOBAHHBIM OTPaKEHHEM 0a30BOI HayKHW XMMHUH Ha ONPEIeIEHHOM JTare
€€ pa3BUTHS.

Kypc XuMuu Ha ypoBHE OCHOBHOTO 0OIIero o0Opa3oBaHHs OPUEHTHPOBAH HAa OCBOCHHE O0y4arOoUIMMUCS
CHCTEMBI II€PBOHAYAIBHBIX MOHATHH XUMHH, OCHOB HEOPTaHWYECKOW XMMHHM U HEKOTOPBIX OTJEIBHBIX 3HAYMMBIX
MOHSTHIA OpPraHMYECKON XUMUHU.

CrpykTypa cojaepkaHHs IpOrpaMMbl 10 XHMHHM C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOTO IMOJIXOAa K e&
n3yueHuo. ConepkaHue CKIIAZBIBACTCA M3 CHCTEMbI NMOHATHI O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CHCTEMBI
MOHATUH 0 XUMHYECKOH peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OpPTraHW30BaHBI MO MPUHIHUITY TT0CIIEI0BATEIBHOTO
Pa3BUTHA 3HAHUH HA OCHOBE TEOPETHUECKUX MPEACTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoguueckoro 3akona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— y4eHHUs O CTPOEHUH aTOMa U XMMUYECKOH CBSI3H;

— MpeJCTaBICHUIH 00 3JIEKTPOIIMTHIECKON INCCOMAIINY BELIECTB B paCTBOpaXx.

Teopernueckye 3HaHUSI PACCMATPUBAIOTCS Ha OCHOBE SMITMPUYECKH MOJIYUYSHHBIX M OCMBICICHHBIX ()aKTOB,
pasBHBAIOTCS IOCJIEJOBATEIbHO OT OJHOTO YPOBHA K JAPYrOMY, BBIIOJHSS (QYHKIMH OOBSICHEHHS U
MIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS W BO3MOXKHOCTEH NPAKTHYECKOTO NMPUMEHEHHS W TONYYEHHUS H3ydaeMbIX
BEIIIECTB.

OcBoeHHEe TpOrpaMMBI 110 XHMHH CIHOCOOCTBYET (OPMHUPOBAHHUIO TIPEJICTABICHUS O XUMHYECKOH
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MHUPA B JIOTHKE €€ CUCTEMHOW MPHUPOJIbL, LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY
3HaHWIO W METOJaM IIO3HAHMSA B Hayke. V3ydeHne XMMHH TNPOWUCXOAUT C TPHUBJICYCHHEM 3HAHUH U3 paHee
M3y4YEeHHBIX Y4eOHBIX peaMeToB: «Oxpysxkaromuid Mup», «buonorus. 5—7 kinaccs» 1 «Pusmka. 7 Knacey.



IIpr w3ydeHNMM XWMHH TPOUCXOAWUT (OPMHPOBAHHE 3HAHUII OCHOB XMMHUYECKOW HAyKH Kak o0O01acTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON NEATEIHHOCTH YeJIOBEKa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMU
KyJIBTYpHl. 3a7aya y4eOHOTrO MpeaMeTa COCTOUT B (DOPMHUPOBAHUU CHCTEMbBI XMMHUYECKUX 3HAHUN — BaKHEHIINX
(aKTOB, NOHATHIH, 3aKOHOB W TEOPETHYECKUX IIOJIOKEHUH, MOCTYIHBIX O0OOIIEHHH MHPOBO33PEHYECKOTO
XapakTepa, si3bIKa HayKW, B MPHOOIICHNN K HAYYHBIM METOJaM ITO3HAHMS MPHU W3YUEHHH BEUICCTB U XUMHUYECKHX
peakuii, B (GOPMUPOBAHNN W PA3BUTHH MO3HABATENBHBIX YMEHAN W MX NPHUMEHEHNH B Y4eOHO-TTO3HABATEIEHON U
yueOHO-HMCCIIeI0BATENLCKOM  JIEITEIbHOCTH, OCBOCHMHM NpaBWiI 0e30MacHOro OOpalieHUs] C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HU.

[Ipr m3ydeHNn XMMUM HAa YPOBHE OCHOBHOTO OOIIEero oOpa3oBaHMs Ba)KHOE 3HAUECHHE NPHOOpENN TaKue
L[ENTH, KaK:

— (hopMupoOBaHKE WHTEIIEKTYyaTbHO PAa3BUTOW JMYHOCTH, TOTOBOH K caMOOOpa30BAaHUIO, COTPYIHHUYECTBY,
CaMOCTOSTETFHOMY MIPHHATHIO PEIICHHH, CIIOCOOHO aqanTupoBaThes K OBICTPO MEHSIOIINMCS YCIOBHSAM JKU3HHU;

— HanpaBJIeHHOCTh OOy4YEeHWs Ha CHUCTEMaTHYeCKOe NPHOOLIeHHE OO0y4arouMxcs K CaMOCTOSTEIbHOU
MO3HABATEIIFHOW [NIEATENHPHOCTH, HAyYHBIM METOAaM TIIO3HAaHWS, (OPMHUPYIOIIMM MOTHBAIMI0 U pPa3BUTHE
CITIOCOOHOCTEH K XMMHH,

— obecrneyeHrne YCIOBHH, CIIOCOOCTBYIOIIMX TPHOOPETCHHIO OOYYArOIIUMUCS OIBITa Pa3sHOOOpa3HOM
NESATeNTbHOCTH, TIO3HAHWS W CAMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIIIOYEBBIX KOMIICTCHINH), HWMCIOIINX
YHHBEpCalbHOE 3HAYCHHE AJIS PAa3IMYHBIX BUIOB JACATEIEHOCTH;

— ¢opmupoBanmne obmel QyHKIMOHAIEHOW M €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCJIEC yMEHHUH
OO0BICHATEL U OLICHUBATL ABJICHUA OKPYXKArOMICTO0 MHpa, UCIIOJIb3yA 3HAHUA W OIBIT, MOJTYUYCHHBIC NPHU U3YYCHUUN
XMMUH, IPUMEHTH UX IIPU PELICHUH NMPO0JIeM B TOBCETHEBHOM KU3HU U TPYIOBOH JIEATEIBHOCTH;

— ¢opMupoBaHHEe y OOYYAIOMIMXCS TYMAHHCTUYECKAX OTHOIICHWH, MOHUMAHHs IIEHHOCTH XHMHYECKUX
3HAHUH I BEIPAOOTKHU IKOJOTHUYECKH IIENIECO00Pa3HOT0 MOBEACHUS B OBITY M TPYIOBOW NESATEIHHOCTH B IIEISAX
COXPaHEHHUs CBOETO 3[J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEbI;

— pa3BHTHE MOTHBAIlMH K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIHTAaHHIO Ha OCHOBE
YCBOCHUS OOIIEYENIOBEUYECKMX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOQHIS M HaIpaBICHHOCTH
JAITBHEHIIEeT0 00yUeHUS.

OO1iee 4uCIIO 4acoB, OTBEAEHHBIX Ul M3YYEHMs XMMHHM Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHus,
cocrapisieT 136 yacoB: B 8 kinacce — 68 yacos (2 yaca B HeJlenio), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEP KAHUE OBYUYEHUS

8 KJIACC

IlepBoHa4aJbHBIC XMMHYECKHE OHATHSA

IIpenmer xumun. Poiabs XuMum B )KU3HU 4eloBeka. XUMUS B cUcTeMe HayK. Tena u BeuiectBa. Ousnueckue
CBOICTBA BeLIECTB. ArperaTHoe cocTosiHue BemecTs. [IoHsATHE 0 MeToAax MO3HAHUS B XUMUHU. YHCThIE BEILIECTBA U
cmecu. CrocoObl pa3JieNieHns: cMecel.

ATOMBI U MOJEKyJbl. XUMHUUECKUE 371eMeHThl. CHUMBOJIBI XUMHUYECKHX 3JeMeHTOB. IIpocThie u ciokHbIE
BELIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xummueckass Qopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENbHAsd aToMHast Macca. OTHOcHUTeNIbHasT MOJIEKYJIsipHas Macca. MaccoBasi IOJIsi XUMHUYECKOTrO
3JIEMEHTA B COCIUHEHUMU.

KonunuectBo BemectBa. Moisb. MossipHas Macca. B3auMocBs3b KOJIM4eCTBA, Macchl U 4HCia CTPYKTYPHBIX
e/IMHMII BelecTBa. Pacuérsl mo opMysiaMm XUMHYECKUX COEANHEHUH.

duznyeckue W XUMHUYECKHUE SBICHUA. XUMHUYECKas peakuus U e€ MpU3HaKh. 3aKOH COXPAaHEHHsI MacChl
BeIlIecTB. XUMUUECKne ypaBHeHU. Kiaccudukanms XUMUIeCKUX peaknii (COeIMHEHNS, PA3I0KEHIS, 3aMEeIICHUS,
oOMeHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XHMHUYECKOHW IOCYAOH, mpaBmiamMu pabOTHl B JabopaTopud M TpUEMaMu OOpamieHus ¢
nmabopaTOpHEIM 00OPYIOBaHHEM, N3yUCHHE U OTHCAHNE (PH3NUECKUX CBOMCTB 00pa3I[0B HEOPTaHUIECKUX BEIIECTB,
HaOmonenue guznueckux (IMJIaBjJeHUE BOCKA, TasHUE JIbA, PACTHPAaHUE caxapa B CTYIKE, KUIICHUE ¥ KOHACHCAIHS
BOJb) U XUMUYECKUX (TOpPEHHE CBEYH, MPOKAIMBAHHE MEIHOW MPOBOJOKH, B3aUMOJICHCTBUE MeJa C KHUCIOTOM)
SBIICHUN, HAONMIOICHWE W OIMCAaHWE IPU3HAKOB MPOTEKAHMSA XUMHUYCCKUX peaknuil (pas3lloKeHHe caxapa,
B3aUMOJICHICTBUE CEPHOM KHCJIOTHI C XJOopuaoMm Oapus, pasnoxeHue ruapokcuna meau (1) nmpu HarpeBaHwuwy,
B3aMMOJIeHicTBHE JKene3a ¢ pacTBopoM coiu menu (1), m3ydeHue crocoGoB paszieneHus cMecel: C MOMOIIbIO
MarHuTa, QUIBTPOBaHNE, BHINIAPUBAHUE, TUCTHIULILUSA, XpOMaTorpadus, MPOBEACHNE OYHCTKH TTOBAPSHHOU COJIH,
HaOJIOZIEHUE W OIMCAHHWE pPe3yJIbTaTOB IPOBEICHHUSA OIBITA, UIIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MAacChl,
CO3/1aHHE MOJIesIel MOJIEKYT (IIapOCTEPIKHEBBIX).

Baskneiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopom — snemeHT U mpocTtoe BemiectBo. HaxoxneHue
KUCIIOpOAa B Npupoje, (Qu3MYecKue W XHMHUYecKHe cBoiicTBa (peakuuun ropenusi). Oxcuabl. [Ipumenenue
kucinopoaa. CrocoOsl MOIydeHHUs KHCIOpoAa B J1a0OpaTOpuu M IPOMBIIUIEHHOCTH. KpyroBopoT kuciopona B
npupoze. O30H — aATIOTPOIHAS MOJU(PHUKALINS KACIOPOIA.

TernoBoit 3ddexkT XUMHYECKOH peakuuH, TEPMOXMMHUYECKHE YypaBHEHHs, 3K30- M OSHIOTEPMHUYECKHE
peakuuu. TomnMBo: yroib M MeTaH. 3arpsi3HEHWE BO3/yXa, YCWIEHHE NapHUKOBOro 3¢exTa, paspylieHue
030HOBOT'O CJIOSI.

Bonopox — snemeHT u mpocToe BemiecTBo. HaxoxxaeHne Bogopoaa B Mpupoje, GU3NIeCKUe U XUMUICCKUE
CBOICTBa, MPUMEHEHHE, CTIOCOOBI OTydeHus. KUCIOTHI U COH.

MonsipHbIif 006EM Ta30B. Pacy&Thl M0 XMMUYECKUM ypaBHEHUSIM.

®uznyeckue cBoMcTBa BoAbl. Boma kak pactBopurenb. PactBoppl. HacbllleHHblE W HEHACBIILEHHBIE
pacTBOpbl. PacTBOpHMOCTB BemiecTB B Boje. MaccoBast OIS BEIIECTBA B pacTBOpE. XMMHUYECKHE CBONHCTBA BOJBI.
OcHoBanms. Pomb pacTBOpoB B HpUpoAe W B JKU3HU UeloBeKa. KpyroBopoT BoIsl B mpupoje. 3arps3HEHHE
OpUPOAHBIX BoJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJ,.

Knaccudukanus Heopranmyeckux coeamHeHmit. Oxcupbl. Kitaccuukaumst okcHIOB: coseoOpasyromue
(ocHOBHBIC, KHCIOTHBIE, aMmdoTepHble) H HecosieoOpasyromue. HomeHnknarypa okcugoB. Dusmueckue u
XUMHYECKHE CBOWCTBA OKCUAO0B. [lomydeHne okcuos.

OcHoBanms. Kilaccndukanusi ocHoBaHMI: MIENOYM M HEpacTBOpHUMbIE OcHOBaHWA. HomeHkiatypa
ocHOBaHUU. PU3NUECKUE U XUMUUECKUE CBOMCTBA OCHOBaHUMU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Kimaccuduxanus xucnor. Homenknatypa kucnoT. @u3ndecKkne 1 XUMHYECKHE CBOMCTBA KUCIIOT.
Psn aktuBHocTn metamuioB H. H. beketosa. [lonyuenue Kucior.

Comm. Homenknatypa coneld. @Pu3ndeckre 1 XUMUYeCKHe CBOHUCTBa coneil. [lomyduenune coneit.

I'eHeTnueckas CBsI3b MEXTy KJIACCAMH HEOPTaHWIECKUX COCITUHEHHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEEICHUE COAEP)KaHUs KUCIOPOa B BO3AyXe, IOJydeHHe, cCoOupaHue, paclio3HaBaHUE U
W3ydeHHE CBOMCTB KHUCIOPOIa, HAOMIOICHIE B3aNMOICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBHS BOSHUKHOBCHHUS U



MpeKpameHnss TopeHus (ToXxapa), O3HAaKOMJICHHE C O0pasllaMi OKCHIOB M ONHCaHWE HMX CBOICTB, IOIydeHHE,
coOupaHme, pacro3HaBaHUE W H3Y4ICHHE CBOMCTB BOAOPoAa (TOpeHwne), B3aNMOACHCTBIE BOJAOPOIa C OKCHIOM MeIn
(1) (BO3MOXHO HCIOJIB30BAHKME BHUICOMATEPHANIOB), HAOIIOJEHHE OOpPAa3IOB BEINECTB KOJMYECTBOM | MOJb,
UccieJ0BaHNe OCOOEHHOCTEH PAacTBOPEHHMS BELIECTB C Pa3IMYHON pPacTBOPUMOCTBIO, IPUTOTOBJICHHE PACTBOPOB C
OTIpeneIEHHON MacCcOBOW JOJe pacTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJABI C MeTalaMH (HATpHEM U
KaJpreM) (BOSMOXXKHO HCIOJB30BaHUE BHICOMATEPHAIIOB), MCCIEHOBAaHHE OOpa3OB HEOPTaHWYECKHUX BEIIECTB
pa3IMYHBIX KJIACCOB, HAOJIOJICHUE W3MCHCHHS OKPACKH WHAMKATOPOB B PACTBOPAX KHUCIOT U MICJIOYCH, U3ydCHHE
B3anMoyieiicTBrs okcuaa meau (11) ¢ pacTBOpoM cepHOM KHUCIIOTHI, KUCIIOT ¢ METAIIAMH, PEaKIUi HeHTpalIn3aium,
MOJIyYeHNE HEPAaCTBOPHMBIX OCHOBAaHHH, BBITECHEHHE OTHOTO METalIa JAPYTHMM M3 pacTBOpa COJIH, pEIICHHUE
9KCIIEPUMEHTANBHBIX 33124 M0 TeMe «BakHelIIne Kacchl HEOPraHUUEeCKUX COCTUHEHUI.

Iepuonnueckuii 3axkon u Ilepuoamyeckasi cucrema xumudeckux 3jiemeHtoB JI. M. MenpaeineeBa.
CtpoeHue aToM0OB. XUMHYecKas cBA3b. OKHCIANTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUH

IlepBblc MOMBITKH KIACCU(PHUKAIIMKA XUMHUYCCKUX SJIEMEHTOB. [IOHSATHE O Tpymmax CXOJHBIX JJIEMCHTOB
(IIenoYHBIe W IICIIOYHO3EMENIBHBIC METAJUIbI, TaJOTCHbI, WHEPTHBIC Tra3bl). DJIEMEHTHI, KOTOpPhIE O00Pa3yIoT
aM(pOTepHBIC OKCHIBI ¥ THIPOKCHU/IEL.

Ilepuonuueckuii 3axoH. Ilepumoguueckas cucrema xumuyeckux osaemeHtoB JI. WM. Menneneesa.
Kopotkonepuognas u anuHHOTNEpHOAHAs (opmbl [lepuoauyeckoil cHUCTeMbl XuUMHYeCKHX dnemeHToB JI. U.
Menneneesa. Ilepuonsl u rpymmbl. OU3NYECKUH CMBICH TOPSIKOBOTO HOMEpPa, HOMEPOB IIEPHONA W TPYIIIHI
JJIEMEHTA.

Crpoenne atomoB. CocraB aToMHBIX siiep. M3orombl. DnekTpoHbl. CTpOeHHE 3JEKTPOHHBIX 000JI0YEK
aToMoB NepBeIX 20 xuMuueckux sieMeHToB llepmoamueckoit cuctemsl J[. M. MeHneneeBa. XapakTepHCTHKA
XUMHUYECKOI0 3JIEMEHTA 10 ero nojoxxeHuto B [lepuoanueckoit cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH  M3MEHEHHMS pajJdyca aTOMOB  XHUMHUECKMX  DJJIEMEHTOB, METAUIMUECKUX U
HEMETAINTNYECKUX CBOMCTB IO TPYIIaM U MepHoIaM.

3nayenne [lepmommdeckoro 3akoHa M Ilepmoguueckoil CHCTEMBl XMMHUYECKHX JIIEMEHTOB UL Pa3BUTHS
Hayku U npaktuky. J[. . MenneneeB — yu€HbIN U IrpakIaHUH.

Xumnueckas cBA3b. KoBasieHTHas (MOJSpHAs ¥ HETOJIApHAs) CBSA3b. DIEKTPOOTPUIIATEIBHOCTD XUMUYECKUX
aneMeHTOB. MloHHas CBs3b.

Crenenp  okucneHus. OKHCIUTEIBHO--BOCCTAHOBUTENFHBIE — peakiuu. lIpomecchl  OKHCICHHS |
BoccTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKcnepumenm:

U3ydeHne 00pa3loB BEUIECCTB METAJUIOB W HEMETAIUIOB, B3aMMOICHCTBIE THAPOKCHIA IIMHKA C PACTBOPAMHU
KACJIOT W IIENOYel, IMPOBEJCHHE OIBITOB, WITIOCTPUPYIOMUX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuit (ropeHue, peakiuy pa3ioKeHUs, COSTUHEHHMS).

Mesicnpeomemnmnuie ceasu

Peanm3anuss MeXIpeIMETHBIX CBS3€d IpH W3YYEeHHWH XWMHA B 8 Kilacce OCYIIECTBISETCS depe3
WCIIONIb30BaHNE KaK OOIIMX eCTECTBEHHO--HAYYHBIX TMOHSITHH, TaK W TOHSATUH, SBISIOMUXCS CUCTEMHBIMH JIS
OTIIEIBHBIX MPEAMETOB €CTECTBEHHO--HAYTHOTO ITHKJIA.

OO0mme ecTecTBEHHO--HAyYHBIC TOHATHS: HAYYHBIA (DaKT, THUMOTE3a, TEOpHWsS, 3aKOH, aHAIM3, CHHTES,
KiaccuuKalys, NepuoMIHOCTh, HAOI0ICHUE, IKCIIEPUMEHT, MOJICIIMPOBaHUE, H3MEPEHHE, MOJIIb, SIBIICHHE.

®dusznka: MaTepusi, aToM, dJIEKTPOH, POTOH, HEUTPOH, HOH, HYKJIU, H30TOTIBI, PATMOAKTUBHOCTh, MOJIEKYJIA,
JJEKTPUYECKUI 3aps]], BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHHMC BEIIECTBa, ra3, (U3MYECKHUC BEITHYMHEI,
€JMHUILIBI U3MEPEHUS, KOCMOC, TUIaHEeTh, 3BE€31b1, CoJHLE.

buonorwust: porocunres, apixanue, onochepa.

Teorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IMOPOMBI, IMOJE3HBIC HCKOMAaeMbIe, TOILTHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKAasl peaKIusi

Ilepuonuueckuii 3axon. Ilepuoanyeckas cucrema xumuyeckux siemeHtoB . M. MenneneeBa. Ctpoenue
aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHW CBOHCTB XUMHUYECKHX DJIEMEHTOB MEPBLIX TPEX MEPUOIOB, KaJHsl, KaJbITHUs
1 UX COCIMHEHUH B COOTBETCTBHH C TIOJIOKEHUEM 3JIeMEHTOB B [leproudeckoll CUCTEME U CTPOSHUEM HX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOW CBSI3U. THIBI KPUCTAIMUECKUX PEIIETOK, 3aBUCUMOCTh CBOWCTB
BEIIECTBA OT TUIA KPUCTATUTMICCKON PEMIETKH U BU/Ia XUMUYECKOM CBS3H.



Knaccudukamms u HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMHYECKHE CBOICTBAa BEIIECTB,
OTHOCAIIMXCS K Pa3MUYHBIM KJjlaccaM HEOPTraHMYECKUX COCIOMHEHUH, TCHEeTHUYeCKas CBSI3b HEOPraHMYeCKUX
BEIIIECTB.

Knaccudukanus XMMHUYECKUX peaklUid MO pa3IMyHbIM MpH3HAKaM (110 YUCIY M COCTaBy YYacTBYIOLIMX B
peaKkuy BEIIeCTB, MO TEIUIOBOMY 3(P(QeKTy, Mo M3MEHEHHIO CTENeHEH OKUCICHHS XHMHYECKHX SJIEMEHTOB, IO
00paTUMOCTH, TI0 YYACTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUECKUE PEaKINH, TEPMOXUMUIECKIAE YPaBHEHUS.

[TonsiTve 0 ckopocTH XuMHueckoil peakuuu. [ToHsiTHE 00 OOpaTHMBIX M HEOOPATUMBIX XUMHUYECKUX
peakmuax. [IoHATHE O TOMOTEHHBIX M TETEPOTCHHBIX peakiusax. [loHsatne o karammse. [IoHATHE O XUMHYECKOM
paBHOBecun. @aKTOPHI, BIHASAIONINE HA CKOPOCTh XUMUIECKOHM PEaKIN U MOJIOKCHHE XUMUIECKOTO PABHOBECHSI.

OKHCIIMTENFHO-BOCCTAHOBUTEIILHBIE PEAKIMH, SJIEKTPOHHBIN OajlaHC OKUCIHMTENLHO-BOCCTAHOBUTEIBLHON
peakiuu. CocTaBleHHE YpPaBHEHHH OKUCIUTEIbHO--BOCCTAHOBHUTEIBHBIX pPEAaKLUIl C HCHOJIb30BAaHUEM MeEToJ]a
3JIEKTPOHHOTO OanaHca.

Teopus 3NEKTPONUTHUECKOW IUCCOLMAIMM. OJIEKTPOIUTHI M HEdJIEKTPOJUTHl. KaTuoHBI, aHHOHBI.
MexaHHU3M AUCCOLUALIMY BEIIECTB C PA3IMYHBIMU BUJAMM XUMHUYecKol cBs3U. CTeneHs nucconuanuu. CUIbHbIE U
CITa0bIe IIEKTPOITHTHL.

Peakunu nonHOro 0OMEHA. YCJIOBHS TPOTEKAaHWS PEaKIWi HOHHOTO OOMEHa, IONHBIE M COKpAIIEHHBIC
WOHHBIE YypaBHeHWs peakuuid. CBoWCTBa KHCIOT, OCHOBaHMM W CoJed B CBeTe NPEACTABICHUH 00
SIEKTPOIUTHICCKON qucconmarui. KauecTBeHHBIC peakuny Ha HOHBL [[OHATHE O THIPOIH3Ee COICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIGHHE C MOJAEISIMHU KPUCTAJUIMYECKHX PEIIETOK HEOPraHWYEeCKHX BEIIeCTB — METauIOB U
HeMmeTalwioB (Tpadura M anmMmasa), CIOKHBIX BELICCTB (XJIOpHIa HATPHs), UCCICAOBAHHE 3aBUCUMOCTH CKOPOCTH
XUMHYECKOH pEakIul OT BO3ICHCTBHSA Pa3NUYHBIX (PaKTOPOB, MCCICIOBAHUE DICKTPOIPOBOJHOCTH PACTBOPOB
BEIIIECTB, IIpollecca TUCCOIMALMN KHUCIOT, IIenodyed M cojeid (BO3MOXKHO HCIIONB30BaHHME BHJICO MaTEpHasoB),
MPOBEJICHUE OIBITOB, MUTIOCTPUPYIOIIUX NMPHU3HAKU MPOTEKaHHUs PeakiMii HOHHOrO oOMeHa (0Opa3oBaHMe Ocajka,
BBIJICJICHUE Ta3a, 00pa30BaHUE BOJBI), OTBITOB, WIDTFOCTPHPYIONINX MPUMEPHl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaknuil (TOpeHHE, peakIy Pa3IOoKEHUs, COCIMHCHUS), paclO3HaBaHUEC HEOPTaHWYECKHUX BEIIECTB C ITOMOIIBIO
Ka4eCTBEHHBIX PEaKLUil Ha HOHBI, pellIeHHe SKCIIepUMEHTAIbHBIX 3a/1a4.

HemeTtannbl U UX coeANHEHHS

OO0mast XxapakTepUCTHKa TraioreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC CTCTICHU OKHCIICHUS.
Crpoenne U (u3nyecKre CBOWCTBA MPOCTHIX BELIECTB — TaJIOTeHOB. XHMMHYECKHE CBOMCTBA Ha MpHMepe Xjopa
(B3aumozeHicTBHE € MeTajulaMH, HeMeTaUlaMM, Ienodamu). Xisopoogopod. ConsHass KHCIOTa, XMMHUYECKHE
CBOWCTBa, MONYYCHHE, NMpUMeHeHne. [leiicTBHe Xiopa W XJIOPOBOJOPOAA HAa OpPraHWM3M deJoBeka. BakHeiimme
XJIOPUABI K UX HAXOXACHUE B IIPUPOJIC.

O6mas xapaktepuctka 3yeMeHToB VIA-rpymnmbel. OcOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHbBIE CTETICHH
okucnerns. CrpoeHne W (U3NYECKHE CBOWCTBA TPOCTBIX BEIIECTB — KHCIOPOAa W Cephl. AJIIOTPOIHEIC
MOTU(HKAIIMKA KHCIOpoJa W cepbl. XWMHYecKHe cBoiicTBa cepbl. CepoBOIOpOI, CTpOCHHE, (PHUIUUECKUE U
XUMHUueckre cBoicTBa. OKCHIBI Cepbl Kak IPEJCTAaBUTENN KUCIOTHBIX OKcuaoB. CepHasi KUCIOTa, (pU3UUECKHe U
XMMHUYECKHE CBOWCTBa (0OIIME Kak MPEICTaBUTENs Kiacca KHCIOT W crenuduueckue). XUMUUECKHE PEaKIUH,
JIeKAIIe B OCHOBE MPOMBIIIICHHOTO CIIOC00a MOMYYeHUsT cepHOil KuCoThl. [IpuMeHenne cepHoit kucioTel. Conn
CEpHOM KHCIIOTHI, KadeCTBEHHas peakinus Ha cyinbdarT-uoH. HaxoxkaeHue cepbl M €€ COeIMHEHHMH B INPHPOJIE.
XUMHYECKOe 3arps3HEHNE OKPYXKAIOMIEH Cpeapl COeTMHEHUAMH Cephbl (KUCIOTHBIE JOXKIH, 3arpsi3HEHNE BO3TyXa U
BOJIOEMOB), CITOCOOBI €r0 IPEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE CTEIIEHU
OKHCIICHHA. A30T, pacmpoCTpaHEHHE B TpHUpOne, (U3MUECKHe M XHMHUYECKHe CBOHCTBAa. KpyroBopor aszora B
npupoje. AMMHAK, ero (PU3MUECKHe M XMMHYECKHE CBOMCTBa, MoiydeHHe M npuMeHeHue. CoJlM aMMOHUS, WX
(u3nyeckre U XUMHYECKHE CBOMCTBa, MpUMeHeHne. KauecTBeHHas! peakiys Ha HOHBI aMMOHHS. A30THasi KUCIIOTa,
e€ momydeHwe, (U3NYECKHE W XUMHYECKHE CBoOWcTBa (00mMe Kak TMPEACTaBHTENs Kjacca KHCIOT U
cnennupudeckre). Vicnoiap3oBaHNe HUTPATOB U COJIEH aMMOHUS B Ka4eCTBE MUHEPAJIBHBIX yI00peHU. XUMIYECKOe
3arpsi3HEHHE OKPYXKaloIIeH cpelbl COSOUHEHHMSMH a30Ta (KHUCIOTHBIE NOXIM, 3arps3HEHHE BO3/yXa, IOYBBI U
BonoéMOB). Docdop, amroTpornHble Moaudukamum ¢ocdopa, (uU3MUECKHEe W XUMHUYECKHe cBoiicTBa. OKCHI
dbocdopa (V) u pochopnas kucioTa, puznveckrue 1 XUMAIECKUE CBOICTBA, monydeHue. Vcnons3oBanue ¢hocdaTo
B KaueCTBE MUHEPAIBbHBIX Y100OpEeHHH.

OOmas xapaktepucTHka 351eMeHToB |V A-rpymnmbsl. OcoOEHHOCTH CTPOEHUsI aTOMOB, XapaKTepHbIE CTEIEHU
OKHCIICHHUA. YTJIEPOJ, aUIOTPOIHBIE MOAW(HUKAINH, PAaCIpPOCTpPaHCHHWE B MpPUPOAC, (QHU3MUECKHE U XHUMHUICCKHE
cBoiicTBa. Axcopbmms. Kpyrosopor yriepoma B mpupone. OKCHABI yriaepoja, MX (U3NYECKHe W XUMHYCCKHE



CBOWCTBa, JIEHiCTBHE Ha JKUBBIC OPTAHW3MBIL, MOJyYCHNE M MPUMEHEHHE. DKOJIOTHIECKHUE MPOOIeMBI, CBSI3aHHBIE C
okcunoM yraepona (1V), rumoresa rirodanbHOTO MOTEIUICHUS KINMAaTa, MapHUKOBHIN 3P EeKT. YToIpHAsS KUCIOTa U
e€ comu, ux (uU3MYCCKHE W XUMHUYCCKUE CBOWCTBA, MOJIyUYCHHE U NpUMcHeHHe. KadecTBeHHas peakius Ha
KapOOHAT-HOHBI. Mcronb30BaHNEe KApOOHATOB B OBITY, MEIUIIUHE, TIPOMBINUICHHOCTH U CEITLCKOM XO3SHCTBE.

IlepBoHauanbHEIE TOHATHS OO0 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHUSIX yriepona (MeTaH, 3TaH,
STHIICH, AleTHICH, AITAaHOJ, TIHIEPWUH, YKCyCHas KHCIOTa). [IpupomHBIe HCTOYHUKH YTIIEBOIOPOIOB (Yrojb,
MPUPOHBIHA ra3, He()Th), IPOIYKTHl UX MepepaboTKU (OCH3MH), UX POJb B OBITY W MPOMEBIIUICHHOCTH. [loHATHE O
OHMOJIOTHYECKH BaYKHBIX BEIISCTBAX: XKHpaX, OeNKaX, YIIeBOAaX — M MX POJH B XXKU3HH 4YeJoBeka. MarepuaiapHOE
€IMHCTBO OPraHMYECKUX U HEOPraHUUECKUX COSANHEHUH.

Kpewmuuii, ero gu3uueckue ¥ XUMHUUYECKUE CBOMCTBA, MojydeHUe W npuMeHeHne. COeMHEHUS KPEMHUS B
npupoze. O6uue npencrapieHus 06 okcuae kpemuus (1V) u xpemuueBoi kuciaote. CHITUKATHI, UX UCTIOJIb30BAHUE
B OBITy, B TIPOMBINUICHHOCTH. BaKHEWIHMe CTpOWTEIbHBIE MaTepHalbl: KepaMuKa, CTEKJIO, LEMEHT, OETOH,
xkene300eToH. [IpobiemMbl 0€30I1aCHOTO UCTIONB30BaHUs CTPOUTEIBHBIX MATCPHATIOB B IIOBCCIHEBHOM JKU3HU.

Xumuueckuii Ikcnepumenm:

HU3ydeHHe O0pasllOB HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, NPOBEICHHUE KadeCTBEHHBIX
peaknmuii Ha XJIOPUA-MOHBI W HAONIOJCHHWE IMPHU3HAKOB WX MPOTEKAHWUS, OIBITHL, OTpakalomme (Qu3muecKue M
XUMHUYECKHE CBOMCTBA TaJIOTEHOB M MX COEMHEHUH (BO3MOXHO HCIOJIb30BAHNE BUJICOMATEPHAIIOB), O3HAKOMIICHHE
¢ obOpa3mamMu XJOPHIOB (TaJIOTEHHUIOB), O3HAKOMJICHHE C OOpa3maMu cepbl U e€ COeAWHCHHAMH (BO3MOXKHO
WCIIONIE30BAaHUE  BUACOMATEPHUANOB), HAONIONCHHWE TIpolecca OOYrMUBaHHA — caxapa IOA  JeHCTBHEM
KOHIICHTPUPOBAHHON CEpPHON KHUCIOTBHI, W3y4CHHE XHMHUYCCKHX CBONCTB pa30aBICHHOW CEPHOM KHCIIOTEHI,
MPOBEICHUE KAUYCeCTBCHHOM peakiuy Ha Cyib(aT-MOH U HAONIOJCHHE MPH3HAKa e MPOTCKaHUs, O3HAKOMIICHHE C
(m3nyeckuMU CBOMCTBaMH a30Ta, (ocopa m MX coeAWHEHHMH (BO3MOXKHO HCIIONB30BAaHHE BUACOMATEPHUANIOB),
oOpa3iaMu a30THBIX U (OCHOPHBIX YAOOpPCHUH, MOJydYeHHE, COOMpaHWE, PACIO3HABAHHUEC W HM3YYCHHUE CBOMCTB
aMMHaKa, MPOBEACHHUEC KA4YEeCTBCHHBIX pEakiMii Ha HMOH aMMOHHsA U (ocdarT-WOH M H3yUYCHHE MPU3HAKOB HX
MPOTEKAHUS, B3aUMOJCIHCTBHE KOHIICHTPUPOBAHHON a30THOW KHCIOTHI C MeEIhi0 (BO3SMOXKHO WCIIOJIB30BAaHHE
BHCOMATEPHAJIOB), H3YUCHHE MOJICIICH KPUCTAIIMIECKIX PEMETOK anMasa, rpadura, GpyuepeHa, 03HaAKOMIICHHE C
MPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHUBOTA3a, MOJIyUYCHHE,
cobupaHue, pacrmo3HaBaHHWE W HU3yYCHHE CBOMCTB YIJICKHCIOrO rasa, MPOBEICHHE KAYCCTBEHHBIX PEAKIUH Ha
KapOOHAT M CHJIMKAT-HOHBI M W3YUYCHHE MPHU3HAKOB WX IMPOTEKAHWS, O3HAKOMIICHHE C TMPOIYKIUEH CHIMKATHOW
MPOMBIIIIJIEHHOCTH, PEIICHNE YKCIIEPUMEHTANBHBIX 33/1a4 110 TeMe «BakHele HeMeTalluIbl U UX COSJTUHEHHSI.

MeTanabl 1 UX COeIMHEHH S

OOmast XapakTepuCTHKa XUMHYCCKHX JJIEMEHTOB — METAaUIOB Ha OCHOBAaHWUHM UX IIOJNIOKCHHS B
Ilepuonuueckoii cucreMe xumuueckux snemeHToB J[. M. MenneneeBa u crpoenust aromoB. CTpoe€HUE METaJIOB.
Merannudeckas CBSI3b U METANIMUECKasl KPUCTAJUIMYecKass permérka. DJIEKTPOXUMUYECKUH PsJl HaMpsKEHUH
MeTauioB. OHU3MUecKie U XMMHYECKHE CBOHCTBAa MetautoB. OOmme criocoObl moiydeHus MetamioB. [loHsaTHE O
KOPPO3HH METaJUIOB, OCHOBHBIE CIOCOOBI 3aIMUTHl UX OT Koppo3uu. CruiaBwl (CTajb, YyTyH, AFOPATIOMHAHUA,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M MIPOMBIIIIIIEHHOCTH.

[lenounsie Metaibl: nonoxenue B [lepuoguueckoit cucreme xumudeckux aneMentoB /. 1. Menneneesa,
CTPOCHHE WX aTOMOB, HaXOXIeHue B mpupoae. Pusndeckne W XUMHUYECKHE CBOWCTBa (Ha IpUMepe HATpUS U
kanust). OKCUIIBI ¥ TUAPOKCUIBI HATPUS U Kanus. [[puMeHeHre MeI0YHbIX METAJUIOB U MX COeIUHEHUH.

[lenoyHo3eMenbHBIE METAIBI MarHUM W KaJbLMi: mojioxkeHue B Ilepuoguueckoil cucreMe XMMHUYECKHUX
anemeHtoB [[. U. MeHnzeneeBa, cTpoeHHe HMX aTOMOB, HaXOXXJIEHUE B mpupoje. PU3NYECKUE U XUMHUUECKHE
CBOWCTBA MAarHusl W Kalblus. BakHelmue coequHEHUS Kamblus (OKCHJ, THAPOKCHA, comin). JKECTKOCTh BOIBI U
CrocoO0BI €€ yCTpaHeHus!.

AmomuHuit: nonoxenue B [leproguueckoit cucreme xumudeckux snementoB 1. . MenneneeBa, ctpoeHue
aToMa, HaxOXJeHue B npupoje. Ousndeckne u XUMHUYECKUE CBOWCTBA AMFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHIIA
Y TUIPOKCHA ATFOMUHHUSA.

Kenezo: nonoxenue B Ilepuonnyeckoit cucreme xumuueckux anemeHTtoB Jl. M. MenpgeneeBa, ctpoeHue
aToMa, HaxokJeHue B mpupoje. Pu3nyeckrue U XUMHUYeckue cBoilcTBa xkene3a. OKCUABI, THAPOKCHIBI U COJH
xenesa (I1) u xxenesa (111), ux cocras, cBONCTBa ¥ MMOJTy4eHHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pa3llaMd METAaJUIOB U CIUIABOB, MX (PU3MYCCKUMHU CBOMCTBAMU, M3yYCHHE PE3yJIbTATOB
KOPpPO3HH METAJUIOB (BO3MOXKHO HCIOJNB30BaHUE BHJICOMATCPHANIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KaJIBITUSl ¥ HATPHS C BOJIOH (BO3MOYKHO HCIIOJIb30BAHHE BUACOMATEPHAIIOB), UCCIIEIOBAaHNE CBOMCTB JKECTKOMN BOJIBI,
mpo1iecca TOPEHUS JKelle3a B KUCIOoposae (BO3MOXKHO HCIOJIB30BaHHE BHACOMATEPHAIOB), IPU3HAKOB MPOTEKAHUS



KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHMs, KajbLWs, aMIOMUHUsA, [UHKa, kenesa (I1) u xemesa (1), mexu (1),
HaOJIOIGHUEe W ONMCAaHUE IIPOIIECCOB OKPAIIMBAHWS IUIAMEHH HWOHAMH HATPHS, Kalusd W Kb (BO3MOXKHO
UCIIOJIb30BAaHUE BHJCOMATEPHAJIOB), HCCIIE0BaHUE aM(OTEPHBIX CBOMCTB TMIPOKCHIA IIOMHHHUS U THIPOKCHIA
IIMHKA, PelIeHUE IKCIIEPUMEHTAJIBHBIX 33J1a4 110 TeMe «BakHelIne MeTaIbl ¥ UX COSTUHEHHS».

XumMus 1 OKpy:Kaoas cpeaa

BemectBa M MaTtepuanbl B ITOBCEJHEBHOM JKM3HH dYelloOBeKa. be3omacHOe HCIOJIh30BaHUE BEUIECTB U
XMMHUYECKHX peakluii B ObITy. [lepBas moMomb Mpu XMMUYECKUX 0)KOTax M OTPABICHHSX.

XuMudeckoe 3arpsi3sHeHNE OKpYysKarome cpepl (TIpefebHas TomycTuMas KOHIIEHTPAIIHSI BEIECTB, qaiee —
[IAK). Pons XuMuH B pelIeHUH SKOJIOTHYECKUX TIPOOIeM.

Xumuueckuii IKcnepumenm:

U3y4eHue 00pa3IoB MaTepHAIOB (CTEKIIO, CIUIaBbl METAJUIOB, TOJMMEPHBIE MATEPHUAIIBI).

Mesicnpeomemnmnuie ceasu

Peanmzanusi MeXIIpEAMETHBIX CBs3edl INpUM M3YYEHHMM XUMHHM B 9 Kilacce OCYLIECTBIISIETCS uepe3
UCIIOJIb30BAaHUE KaK OOLIMX €CTeCTBEHHO-HAy4YHBIX MOHATHH, TaK W TOHATHUH, SBISIOIINXCS CHUCTEMHBIMU IS
OTJENBHBIX MTPEIMETOB €CTECTBCHHO--HAYIHOTO ITUKIIA.

OO0mme ecTeCTBCHHO-HAyYHBIC IMOHATHS: HAy4YHBIH (akT, THIIOTE3a, 3aKOH, TEOpHs, aHalM3, CHHTE3,
Ki1accuuKanms, MepuoJMYHOCTb, HAONIOJCHUE, DKCIICPUMEHT, MOJACIMPOBAHUE, M3MEPEHHUE, MOJENb, SBICHUE,
MapHUKOBHIH 3(h(HeKT, TEXHOIOTHS, MAaTCPHAIIBL.

Om3uKa: MaTepus, aTOM, JIIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIIU/I, H30TOIIbI, PaTHOAKTHUBHOCTh, MOJIEKYIIa,
ANIEKTPUYECKUH 3apsijl, MPOBOAHHUKH, MOJYIPOBOJHHUKH, AWUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, O0BEM,
arperaTHoe COCTOSIHHE BEILeCTBa, I'a3, pacTBOP, PaCTBOPUMOCTb, KpUCTAIUINYECKas PEHIETKa, CIUIaBbl, (PU3UUECKHE
BEJIMYMHEI, SAUHUIIB I3MEPEHHS, KOCMUYECKOe IMPOCTPAHCTBO, IIaHETHI, 3BE3161, COHIIE.

buonorus: dorocunres, npixaHue, Ouocdepa, sKocucTeMa, MHHEpaIbHbIE YJOOPEHUS, MHKPOIJIEMEHTHI,
MAaKpO3JICMCHTHI, MUTATCIIbHBIC BEIIECTBA.

Teorpadust: atmocdepa, rumpocdepa, MHHEpaNlbl, TOPHBIE IOPOMBI, TOJE3HBIC HCKOMAaeMble, TOILIHBO,
BOJIHBIC PECYPCHI.



INIAHUPYEMBIE PE3YJIBbTATbI OCBOEHUSI TIPOTPAMMBI IO XHWMHWH HA YPOBHE
OCHOBHOTI'O OBHIEI'O OBPA30BAHNUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHMS IMPOTrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHHs JOCTHIAIOTCS B XOJeE
00y4eHUsT XUMHH B €AWHCTBE Y4eOHOH W BOCHHTATENBHOW [ESTEIFHOCTH B COOTBETCTBHH C TPAAWUIMOHHBIMHU
POCCHICKMMH COLMOKYJIbTYPHBIMU M JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, NPUHATHIMU B OOIIECTBE NpaBHIaMU
M HOpMaMH TOBEAEHHS M CIOCOOCTBYIOT IIpolLleccaM CaMOIIO3HAHMS, CaMOPa3BHTHS M COLMATH3aLUH
00yJaroImuxcsI.

JInqHOCTHBIE PE3YNBTATH OTPAKAIOT TOTOBHOCTH 00YUYAIOIIUXCS PYKOBOACTBOBATHCSI CHCTEMOH MO3UTHBHBIX
LIEHHOCTHBIX OPUEHTALUI U PaCUIMPEHHE OIBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YaCTHU!

1) naTpHOTHYECKOT0 BOCIMTAHMUS

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KyJIbTypHOMY, MCTOPHYECKOMY M HAayYHOMY HaCIEIHIO,
MOHMMAaHHMs 3HaYCHUs] XUMUYECKOH HayKH B KHM3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIIAETh JOCTOBEPHOM
nHpopmanmeil o nepeoBbIX JOCTHKEHUSIX U OTKPBITHAX MUPOBOM M OTEUYECTBEHHON XMMMH, 3aHHTEPECOBAHHOCTH
B Hay4YHBIX 3HAHUIX 00 yCTPOHCTBE MUpPa U OOILECTRa;

2) rpaIaHCKOro BOCIUTAHUS:

NpPEJCTaBICHNUA O COIMAJIbHBIX HOPMax M TpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHHI B KOJUIGKTHUBE,
KOMMYHHKATUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOH, Y4eOHO-MCCIENOBATENbCKOW, TBOPUYECKOH H
JIPYTHX BHAAX AEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOH COBMECTHOM JESTENFHOCTH TIPH BBIIOIHCHUU
y4eOHbIX, TO3HABATENBHBIX 3aJlad, BBIIOJIHEHHH XMMHYECKHX HKCIEPHMEHTOB, CO3JaHUU Y4EOHBIX NPOEKTOB,
CTpeMJICHUs] K B3aMMOINOHMMAHMIO M B3aMMOIOMOIIM B TIpolecce AITOW Y4eOHOM AEATeNbHOCTH, TOTOBHOCTH
OLICHWBATh CBOE ITOBEJCHUE M IIOCTYNKN CBOMX TOBAPHILIEH C MO3UIMN HPABCTBEHHBIX M MPABOBBIX HOPM C y4ETOM
0CO3HaHMSA MOCIEICTBUN OCTYIIKOB;

3) IEHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE TIPEICTABICHHS O BEIIECTBE W XHMHYECKOW pEakKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHs HayKH M COCTABILIIONINE OCHOBY JJISI TOHUMAHUS CYIIHOCTH Hay9HOW KapTHHBI
MUpA, NMPEJCTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSA MPHUPOJBI, B3AUMOCBA3SIX YEJIOBEKa C TPUPOTHON
Cpe/Ioii, 0 pOJIM XUMHH B NTO3HAHUHU 3THX 3aKOHOMEPHOCTE1H;

MO3HaBaTeJIbHBIE MOTHBBI, HAllpaBJICHHBIE Ha IIOJydeHHE HOBBIX 3HAHMH 10 XUMHH, HEOOXOIWMBIE JUIs
00BsICHEHHS HaOJII0JaeMbIX TIPOLIECCOB U SIBJICHHUH, TIO3HABATEIFHOH, HH(OPMAIIMOHHON U YNTATEIbCKON KYIbTYPHI,
B TOM YHCJIC HAaBBIKOB CAMOCTOSITETIFHON paboThl ¢ y4eOHBIMH TEKCTAMHM, CIIPABOYHOM JUTEPATypOH, TOCTYITHBIMH
TEXHUYECKUMH CPEACTBAMU HH(POPMAIIMOHHBIX TEXHOJIOTHH;

HHTEpeC K 00Y4YEeHUIO M MO3HAHUIO, JII0003HATENFHOCT, TOTOBHOCTh M CIIOCOOHOCTH K CaMO0OOpa30BaHUIo,
MPOEKTHOM U MCCIIeI0BATENLCKOM NeSITeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHs O0yueHHs B
anbHEHIIEM;

4) ¢dopMupoBaHHus KYJbTYPHI 310POBBS:

OCO3HaHME IIEHHOCTH JKM3HH, OTBETCTBEHHOTO OTHOLICHHMS K CBOEMY 3/I0POBBIO, YCTAHOBKM Ha 3I0POBBII
00pa3 )KN3HHU, OCO3HAHWE TOCIIEICTBUN M HETIPUATHE BPEIHBIX MPHUBBIUCK (YMOTPEOICHUS allKOToJIs, HAPKOTHKOB,
KypeHusi), HeOOXOMMOCTH COOIOCHNS MPAaBMJI OE30MACHOCTH MPH OOpalIeHUH C XUMHYECKUMH BEIIECTBAMHU B
OBITY U pealbHOM KU3HH;

5) Tpy10BOro BOCIUTAHUS:

MHTEpeC K IPAKTUUYECKOMY M3YUCHHIO INpodeccHuil M TpyAa pa3lIMuyHOIO poja, yBaXKEHHE K TPYyIdy H
pesynbTaTaM TPYIOBOW JESATENBHOCTH, B TOM YHUCIIE HA OCHOBE MPHMEHEHHUS NPEIAMETHBIX 3HAHUU IO XUMUH,
OCO3HAHHBIN BEIOOp HHIANBUAYAIFHON TPASKTOPHH MPOIOIDKEHNS 00pa30BaHMS C yYETOM JIMIHOCTHBIX HHTEPECOB U
CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U IMOTPEOHOCTEH, yCIenHOi npodeccnoHanbHON AesTeIbHOCTH
Y pa3BUTHUsI HEOOXOANMBIX YMEHUH, TOTOBHOCTh aJallTHPOBATHCS B MPO(ECCHOHANBHOH cpe/ie;

6) 9K0JOrHYeCKOro BOCIUTAHMS:

HKOJIOTHUYECKH IIesleco00pa3Hoe OTHOIIEHHE K IMPHPOoJe KaK HCTOYHUKY J>KM3HHM Ha 3emile, OCHOBE e€
CYIIECTBOBAHMUS, NOHMMAaHHE IIEHHOCTH 3/I0POBOrO M 0€301acHOr0 o0pa3a >XKM3HH, OTBETCTBEHHOE OTHOILICHHE K
COOCTBEHHOMY (PM3UYECKOMY U MCHXHYECKOMY 30POBBIO, OCO3HAHHE IEHHOCTH COOJIIOAECHHUS NMpaBuiI 0€301macHOro
MOBEJICHNS IIPH paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUAX, YTPOXKAIOIINX 3I0POBBIO U )KU3HH JTIOJICH;

CIIOCOOHOCTH NPHUMEHSATh 3HAHUS, IOJydaeMble IPU M3YYEHHH XMMUH, JUIS PELICHUs 3aj]lad, CBSI3aHHBIX C
OKpY>KalolIeH MPUPOIHON Cpeloi, [UIsl MOBBILICHUS YPOBHS KOJOIMYECKON KYJIBTYpPBI, OCO3HAHUS INI00aIbHOTO



XapakTepa 3KOJIOTHYECKHX IpPOOIeM M MyTed HX PpEIIeHHs IOCPEICTBOM METONOB XHMHUH, 3KOJIOTHYECKOTO
MBIIIICHNS, YMEHHUS PYKOBOJICTBOBATHCS! M B IIO3HABATENILHOM, KOMMYHHKATUBHOM M CONMANIBHOM MPaKTHKE.

METANPEJIMETHBIE PE3YJIbTATHI

B cocraBe MmerampenMeTHBIX pPE3yJbTaTOB BBLACIAIOT 3HaYMMBbIE IS (DOPMHPOBAHUS MHPOBO33PEHUS
oOIIeHayYHbIe TOHATHS (3aKOH, TEOPHA, MPHHIUI, THIOTe3a, (akT, CHCTEMa, MpoIece, SKCIEPUMEHT U Jpyroe.),
KOTOpBIC HCIIONB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NMpEIMETax M MO3BOJSIOT Ha OCHOBE 3HAHWH M3 3THX
npeaAMeToB (OpPMHUPOBAThH IMPEACTABICHUE O IEJIOCTHOW HAy4yHOH KapTWHE MHUpa, W yHUBEpCaJbHbIE ydeOHBIC
JeWicTBusa  (IO3HAaBaTENbHBIE, KOMMYHHKATHUBHBIE, PETYNATHBHBIC), KOTOpBIE oOOecrednBaoT (HOPpMHUPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEIbHOMY IJIAHUPOBAHHIO U OCYIECTBICHHUIO yIEOHOH NEeATETbHOCTH.

IMo3naBatesnbHbIE YHHBEPCATbHBIE YUeOHbIE TeiiCTBHS

Ba3oBble Jornyeckue 1eicTBUS:

YMEHHS HCIIOIb30BaTh NPHEMBI JIOTHYECKOTO MBIIUICHUS IPH OCBOCHMM 3HAHUH: PacKphIBATh CMBICI
XUMHUYECKHUX MMOHATHH (BBIIENATD UX XapaKTepHbIe IPU3HAKH, YCTAaHABIMBATH B3aUMOCBSI3b C APYTUMH HOHITHSIMH),
UCIIOJIb30BaTh TMOHSATHUS JJIsl OOBSICHEHUS! OTAENBHBIX (DaKTOB W SIBJICHUH, BHIOMPATh OCHOBAHUS W KPUTEPUH IS
KIacCH(UKAMM XMMHUYECKUX BEIIECTB M XMMHUYECKHX PEAKINH, yCTaHABINBATh NMPHUMHHO-CIEACTBEHHBIC CBS3U
MEXKAy OOBEKTaMM H3Y4YCHHUS, CTPOHUTH JIOTHIECKUE PacCyXICHHs (MHAYKTHBHBIC, NEAYKTHBHBIC, 110 aHAJIOTHH),
JCJIaTh BBIBOAbBI U 3aKIIFOUCHU S,

yYMEHHE NPUMEHSTHh B IIPOIECCE MO3HAHMSA MOHATHA (NMPEIMETHbIE W METalpeIMETHBIE), CHMBOJINIECKUE
(3HAKOBBIE) MOJEINH, WCIOJIb3YEMbIE B XHMHUH, NMPEoOPa30OBHIBATH HIMPOKO NMPHUMEHSEMBIE B XHMHH MOJICIbHBIC
MPE/ICTaBICHUS — XUMUYECKHUH 3HaK (CUMBOJI 3JIEMEHTa), XUMHYecKasi popMyJsia U ypaBHEHHE XUMUYECKON peaKkinu
— Ipu pPEeHICHUHU y‘-Ie6HO-HO3HaBaTeJ'H>HI)IX 3aga4dy, C y‘IéTOM 9THX MOJCIBbHBIX HpeL[CTaBHeHI/Iﬁ BBIABIISAITD H
XapaKTepU30BaTh CYIIECTBECHHBIC MPH3HAKN M3Y9aeMbIX 00OBEKTOB — XMMHUUECKHUX BEIIECTB U XUMHUYECKUX PEAKIHH,
BBISBIIATH O6IIII/I€ 3aKOHOMEPHOCTH, MPUYUHHO-CJIICACTBCHHBIC CBA3M U NPOTHUBOPECYUA B M3Yy4YaCMbIX ITpoHECCax U
SIBJICHUAX.

Ba3oBble ncciieqoBaTeIbcKue 1eiicTBUA:

YMEHHE HCIOJB30BaTh MOCTABICHHBIE BOIIPOCHI B Ka4ECTBE MHCTPYMEHTA IO3HAHMS, a TaKKEe B KaYECTBE
OCHOBBI 1JIs (I)OpMI/IpOBaHI/ISI THUIIOTE3BI 1O IMTPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)K[[eHPIfI;

ano6peTeH1/Ie OIlbITa IO IUIAHUPOBAHWUIO, OpraHU3alUUu W TMPOBECACHUIO YUYCHUYCCKHUX OKCIICPUMEHTOB,
yMeHHe HaOJIIoAaTh 3a XOJIOM IIpoliecca, CaMOCTOSTENLHO IPOTHO3MPOBATh €ro pe3yibTaT, (OpMYTHpOBATH
000011IeHUsT ¥ BBIBOJBI 10 pe3yiabTaTaM MPOBEAEHHOTO OIbITA, UCCIEAOBAHUS, COCTABIATh OTUET O MPOJEIaHHOM
paborte.

PaGora c undopmanueii:

yMEHHE BBIOWpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH WH(POPMAIMIO pa3IMYHBIX BUIOB U (opm
NpeACTAaBJICHUA, TOJIYy4Ya€MYK0 W3 pa3HbIX HCTOYHUKOB (Haquo-nonynﬂpHaﬂ JmTeparypa XUMHYCCKOTO
COJIepKaHus, CIIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHYECKH OLEHHWBATh IPOTHBOPEUUBYIO U
HEJIOCTOBEPHYIO HHPOPMAIIHIO;

yMEHHE IIPUMEHSTh pa3IM4yHble METOJAbl W 3alpoChl IPU TMOUCKE M O0TOOpe HHpOpMauuu |
COOTBETCTBYIOIIUX JTaHHBIX, HCO6XO}:[I/IMI)IX JUIS BBITIOJIHCHUS y‘-Ie6HbIX " IIO3HABATCJIBHBIX 3aJa4 onpe,uenéHHoro
THIIa, TNPUOOpPETEHHE OmbITa B 00NAaCTH HCHOJIB30BaHUS WH(POPMANNOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH,
OBJIaZICHUC KyHI;TypOﬁ AKTUBHOT'O HCIHOJIb30BAHUA PA3JIMYHBIX IMOHUCKOBBIX CUCTEM, CAMOCTOATEIIBHO BI)I6I/IpaTI)
ONTHUMAIIEHYIO (OpMY MPEACTABICHUS HHOOPMAIINN U WILTIOCTPUPOBATH PelIaeMbIe 3a/1a9M HECIOKHBIMU CXEMaMH,
JriarpaMMamH, IpyruMu Gpopmamu rpaduKu U UX KOMOMHALMSIMHY;

yYMEHHE HCIIOJIb30BaTh M AaHAIM3UPOBATh B IIpolecce y4eOHOH M MCCIIENOBATENCKOW JeSTeIbHOCTH
uH(OpMALIUIO O BIMSHUM MPOMBILIUIEHHOCTH, CEJIBCKOI0 XO3SMCTBA M TPAHCIOPTAa HAa COCTOSHHE OKpYKaromiei
MPUPOTHOH CpesIbL.

KoMMyHuKaTHBHBIC yHHBepcAJIbHbIC y4eOHbIC JeiiCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B XOie auaigora M (WIM) AHUCKYCCHH) IO CYIIECTBY OOCYKZaeMOW TEMBI,
(hopmynHpoOBaTh CBOM MPEIOKESHHSI OTHOCUTEIBHO BBIMIOJTHEHUS MPEAJIOKEHHON 3a/1a4H;

YMEHHS NIPEACTABIATH NOIYyYSHHBIE Pe3yIbTaThl MMO3HABATEIBHON JEATEIBHOCTH B YCTHBIX M NMUCHMEHHBIX
TEKCTax; ACJaTbhb MNPE3CHTAIUIO PE3YJIbTATOB BBINOJIHCHUA XHUMHUYCCKOIO0 SKCIIEPUMCHTA (na6opaT0pH0ro OIIbITA,
1a00paTOpPHOH pabOTHI IO UCCIIEIOBAHNIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMeHHs y4eOHOTO COTPYAHUUYECTBA CO CBEPCTHUKAMH B COBMECTHOM IMO3HABATEIBHON U MCCIIEI0BATEILCKOM
JIeITEIIbHOCTH TIPH PEIICHNH BO3HUKAIONINX MPOo0JIeM Ha OCHOBE yuéTa OOLIMX MHTEPECOB U COTIIACOBAHMS ITO3ULNI
(obcyxnenns, oOMEH MHEHHMSAMH, «MO3TOBBIE INTYPMBI», KOOPIWHAIMS COBMECTHBIX NEHCTBHH, OINpEICICHHUE
KPHUTEPHEB IO OIICHKE KaueCTBA BHITOJHEHHOH paboOThI U APyTHE).



PeryasaTuBHBIEe YHHBepcadbHbIe YUeOHbIe 1elCTBUA:
YMEHHUE CAMOCTOSITENIBHO ONPENENATh LU ACITEIbHOCTH, INIAHUPOBATh, OCYLIECTBIIATH, KOHTPOIUPOBATh U
MpU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JICATEIEHOCTh, BEIOMpPATh Hanboee 3(h(HEeKTUBHBIC CITOCOOBI PELICHHUS
Y4eOHBIX U MO3HABATEIBHBIX 33]1a4, CAMOCTOSTEIBHO COCTABISATh MM KOPPEKTHPOBATH MPEIOKEHHBIN aaropuT™
JIEHCTBUH TPY BBHITIOIHEHUH 3aIaHUH ¢ YIETOM ITOTydeHHS HOBBIX 3HAHUH 00 M3y9aeMbIX 0OBEKTaxX — BEIIECTBAX U
peakuusax, OLEHMBATb COOTBETCTBUE IIOJYUYEHHOIO pe3ysbTaTa 3asBICHHONW LENHM, yYMEHHE HCIOJIb30BaTh M
aHANM3UPOBATh KOHTEKCTHI, MpeJylaraéMble B YCJIOBUM 3aJaHUM.
NPEAMETHBIE PE3YJIBTATHI
B cocraBe mpeaMeTHBIX pPe3yIbTaTOB IO OCBOCHUIO 00S3aTENBFHOTO COICpIKaHUs, YCTAaHOBICHHOTO NAaHHOH
(enepanpHOi paboyeil NpPOrpaMMOi, BBIACISIOT: OCBOSHHBIE 00YYaIOIIUMHUCS Hay4YHbIE 3HAHHS, YMEHUS M CIIOCOOBI
JeHcTBUH, crieruduyeckre Uil NpeAMETHONW o0nacTi «XHWMHUS», BUABI JEATCIBHOCTH IO IMOJYYCHHIO HOBOTO
3HAHUS, €r0 HHTEPIIPETAINH, TIPe0OPa30BaHHUIO U IPUMEHEHHUIO B PA3IMYHBIX YICOHBIX U HOBBIX CHTYaITUSX.
K xonmy oOydyeHus B 8 Kiacce mpeIMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0YYAFOIIUXCS YMCHHMA:
®  DPACKpBIBaTh CMBIC]I OCHOBHBIX XMMHUECKHUX MOHSATUH: aTOM, MOJIEKYJA, XUMUYECKUH 3JIEMEHT, IPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOPORHAS W HEOOHOPOJHAs), BAJICHTHOCTh, OTHOCHUTEIBHAS
aTOMHass M MOJIEKyJIsdpHas Macca, KOJMYECTBO BEIIeCTBa, MOJb, MOJApHas Macca, MaccoBas JOJI
XIMHYECKOTO JJIEMEHTA B COCIMHCHHWH, MOJLIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJb,
3IEKTPOOTPHUIATEIIFHOCTh, CTENCHh OKWCICHUS, XHMUYECKas peakius, KIACCH(PUKANUsi peaKiuid:
peaKkUMHu COCIMHEHHUS, PEeaKklUU pa3JIoKeHMs, pPeaKklMu 3aMelICHUs, peakuuu OoOMeHa, 3K30- W
OHJOTEPMHUYECKUE pEeaKlMH, TerioBoil s3ddexT peaknuu, sSAPO aToma, IJIEKTPOHHBIN CIOH aToMma,
aTOMHasi OpOHTaNb, paglyC aToMa, XUMHUYECKas CBA3b, MOJPHAS W HENOJSIPHAS KOBAJICHTHAs CBS3b,
WOHHAs CBs3b, NOH, KATHOH, aHHUOH, PACTBOP, MaccoBas J0Js BenlecTBa (MPOIEHTHAsI KOHIIEHTpaIus) B
pacTBope;
®  JUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHX MMOHATHM M MPUMEHATh 3T MNOHATUA IPHU
ONMCAaHUHU BEUIECTB U UX NPEBPAILECHUM;
®  KCIOJB30BaTh XUMHUYECKYIO CUMBOJIMKY Ui COCTaBJICHHs ()OPMYJI BEIIECTB M YPABHEHUH XUMUYCCKHX
peakuuit;
®  OmIpeaessITh BAICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHCHHUSX, CTCIICHb OKUCIICHUS SJIEMEHTOB
B OMHApHBIX COEAMHEHUSAX, MPHUHAJJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COEAWHEHUH 10
(hopmymnam, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHASI U MOHHASI) B HEOPTAHMUECKUX COSAMHEHUSX;
e packpbiBaTh cMbici Ilepuoanyeckoro 3axona JI. W. MenpeneeBa: IE€MOHCTPUPOBATH NOHHUMAaHUE
MEePUOINYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHUX 3JIEMEHTOB OT MX MoJiokeHus B Ilepuonnueckoit
CHCTEeME, 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--MOJEKYJISPHOTO
Y4EHHs, 3aKOHa ABOTaJpo;
®  ONWCHIBATh M XapaKTepU30BaTh TaOMMIHYIO hopMy Ileprnoauaeckoil CHCTEMBI XUMHYECKUX JIEMEHTOB:
pa3nuyaTh MOHATHSA «TJaBHAA MOATpymna (A-Tpymnmna)» u «nobounas noarpynmna (b-rpymnma)», mansie u
OoJpIIHe MePHOIbl, COOTHOCUTH 0003HAYEHUS, KOTOPBIE UMEIOTCs B Tabmuie «[lepuoamaeckas cucremMa
xumuueckux snemeHToB . M. MenneneeBa» ¢ 4HMCIOBBIMH XapaKTEpPUCTUKAMU CTPOEHMS aTOMOB
XUMHMYECKHX JJIEMEHTOB (COCTaB M 3apsj snapa, obliee YHCIO 3JIEKTPOHOB M pacHpefesieHHe UX I10
AIIEKTPOHHBIM CJI0SM);
e KIaccH(PpUIUPOBATh XUMHYCCKHE 3JICMEHTHI, HCOPTaHHMYCCKHE BEIICCTBA, XMUMHYCCKHE peakiuu (1o
YHCIy ¥ COCTaBY YYaCTBYIOIINX B PEAKIMH BEIIECTB, IO TEINIOBOMY YPQEKTY);
®  XapakTepu3oBaTh (ONMHCHIBATH) OOIIME XHMHUYECKHE CBOWCTBA BEHIECTB Pa3JIMYHBIX KIJIACCOB,
MOJATBEPKJasi ONHUCAHHE NpUMEpaMH MOJIEKYJISAPHBIX YpPaBHEHUH COOTBETCTBYIOMIMX XUMHUYECKHX
peakuuit;
e TIPOTHO3UPOBATH CBOICTBAa BENIECTB B 3aBUCHMOCTH OT HMX KadeCTBEHHOTO COCTaBa, BO3MOXHOCTHU
MPOTEKAaHUsI XMMHUYECKUX MPEBPAIICHUN B pa3INYHBIX YCIOBUSAX;
®  BBHIUUCIATH OTHOCUTEJBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MAacChl BELIECTB, MaCCOBYIO JIOJIO
XAMHYECKOTO 3JIEMEHTa 10 (opMysie COCTUHEHHUS, MaCCOBYIO JIONIIO BEIIECTBA B PACTBOPE, IPOBOIHUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;
® [PUMEHATH OCHOBHBIE OIEpalMd MBICIUTEILHON JAESITeIbHOCTH — aHalIM3 U CHHTE3, CPaBHEHHE,
00001IeHNe, CUCTEMATH3AIINIO, KIACCU(PUKAIINIO, BBISBICHNE MPUYMHHO--CIIEJICTBEHHBIX CBA3CH — IS
M3Y4YEHUs CBOICTB BELIECTB M XMMMUYECKHUX pEaKLUUM, €CTECTBEHHO-HAyYHbIE METOJbI IIO3HAHUSA —
HaOJIOICHUE, U3MEPEHUE, MOJICITUPOBAHUE, SKCIICPUMEHT (PEabHBIA U MBICIICHHBIH);



CJIE/IOBATH TPAaBHUJIAM MOJIb30BAHUS XUMHYECKOW MOCYJ0N M 1abopaTopHbIM 00OPYAOBaHUEM, a TaKKe
npaBHjiaM OOpAIlleHUs ¢ BEIIECTBAMH B COOTBETCTBHU C MHCTPYKIUSMHE MO BBITIOJHEHHUIO JJAOOPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB (BOJOPONA U KUCIOPOJA),
MPUTOTOBJICHUIO PACTBOPOB C ONpPEEIEHHON MacCOBOM J10Jiel pacTBOPEHHOTO BELIECTBA, IIIAHUPOBATH
U TPOBOJUTH XUMHYECKHE OKCICPUMEHTHI IO PACIIO3HABAHHMIO PACTBOPOB MIETIOYEH M KHCIOT C
MOMOIIIBI0 MHIUKATOPOB (JIAKMYC, (peHONPTaNCHH, METIIOPAHXK U APYTHE).

K kxoHmy oOyueHus B 9 Kjacce INpegMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPa)KaTh
c(hOPMHUPOBAHHOCTD Y O0YIAFOIIUXCS YMEHHIHA:

PacKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHATHI: XMMHYECKUH 3JIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTUOH, aHWOH, IPOCTOE€ BEIIECTBO, CJIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATEIBHOCTD,
CTCNCHb OKHCJICHUS, XMMHUYCCKAs PEaKlus, XUMHUYECKas CBsA3b, TCIUIOBOHM 3(ddekr peakimu, Moib,
MOJISIPHBI 00BEM, paCTBOD, SIEKTPOIUTHI, HEANEKTPOIUTHI, SJIEKTPOIUTHICCKAS JUCCOIUAIINS, PEAKITII
HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOC paBHOBECHE, OOpaTHMBIC M HEOOpaTHMBbIC PEaKIIWy,
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIE  pEAaKLUM, OKUCIUTENb, BOCCTAHOBUTEIb, OKHUCJIEHHUE U
BOCCTAaHOBJICHHE, AJUIOTPONHs, aM(OTepHOCTb, XHMHYECKas CBsI3b (KOBAJICHTHAs, WOHHAs,
METaJUIN9ecKas), KPUCTAIUIMYeCKass PeméTka, KOPpPO3HWsS METaIOB, CIDIABBI, CKOPOCTh XHMHYECKOI
peakuuu, npeaensHo nomyctumas konnentparus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHATHH M NPUMEHSATh 3TU MOHATHS NpPHU
ONMCAaHUHU BEUIECTB U UX MPEBPAILECHUN;

HCIOJIb30BaTh XUMHUYCCKYIO0 CUMBOJIUKY I COCTABICHUS (POPMYJT BCICCTB U YPABHECHHH XUMHUYCCKUX
peakiuii;

ONpPEENATh BAJICHTHOCTh U CTENEHb OKHUCIEHUS XUMHUYECKUX 3JEMEHTOB B COCAMHEHUSIX Pa3IMYHOIO
cocTaBa, IPUHAUICKHOCTh BEIICCTB K OMPEACIEHHOMY KJIACCY COCTUHECHUN MO (GopMyinaM, BHI
XUMUYECKON CBsI3U (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHUYECKUX COEAMHEHUAX, 3apsij
HMOHA TI0 XMMUYECKOH (GopMyJsie, XapakTep Cpedbl B BOIHBIX pPAaCTBOPAaX HEOPTAHWICCKUX COCAMHCHHH,
THUI KPUCTAJUIMYECKOHN pEIIETKN KOHKPETHOTO BEILIECTBA;

packpbiBath cMmbic [lepuoanueckoro 3axona /I. V1. MenaeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE:
OIHCHIBATh W XapaKTEePH30BaTh TabIMuHYI0 (Gopmy [leproandeckoll CHCTEMBI XUMHICCKIX AJIEMEHTOB!
pa3nnyaTh MOHATHS «TIaBHAS MOATpyNa (A-Tpymmna)» U «rnodounas moarpymma (b-rpymma)y», Mansie u
0OJBIIME MEPHUOMAbI, COOTHOCHTH O0003HAUCHMS, KOTOPHIC HMEIOTCS B MEPUOJUYSCKON TabJuIe, C
YUCJIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB XHMHUYECKHX DJJIEMEHTOB (COCTaB W 3apsn s1pa,
olIIee 9YHCIO BIIEKTPOHOB M paclpelelieHHe HX 0 AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OO0IIHe
3aKOHOMEPHOCTH B MU3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX COEIMHEHMH B IMpejesax MajlblX MEepUoioB U
[JIABHBIX MOATPYMI C YYETOM CTPOEHHUS UX aATOMOB;

KIacCH(UIMPOBATh XMUMHYCCKHE JJIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peaknuu (1o
YHUCIy U COCTaBYy YYACTBYIOIINX B PEAKIIUH BEIIECTB, MO TEIUIOBOMY d(h(deKTy, 10 H3MEHEHHIO CTeIICHEH
OKHUCJICHHUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIUE M CIICIU(PUICCKUE XUMUIECKUE CBOWCTBA MPOCTBHIX M CIOMKHBIX
BELIECTB, IMOATBEP)KJas ONHCAHME NpUMEpPaMH  MOJIEKYJSIPHBIX U  HMOHHBIX  ypaBHEHUH
COOTBETCTBYIOLIUX XUMUUECKUX pEeaKIuii;

COCTaBJISITh YPaBHEHUS DJICKTPOJIUTHYECKON JUCCOIMAIMU KHUCIIOT, IIEJIoYeil U COJIeH, TOJHBIE U
COKpaII€HHBIC YpaBHEHUS pPEAaKIWH HWOHHOTO OOMEHa, YpaBHEHHS pEaKIUi, MOITBEPKIAIOIINX
CYILIECTBOBAaHUE I€HETUYECKOM CBA3M MEXAY BEIIECTBAMU PA3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIIMTEIbHO-BOCCTAHOBHUTENIbHBIX PEAKIM MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOTO 0ayaHca 3TUX PEeaKIui;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MOXXHOCTH HPOTEKAHUS
XUMHUUYECKHUX MPEBPAIIEHUN B PA3JINYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCHUTENIBHYIO MOJIEKYJSIPHY0O W MOJSIPHYKO MacChbl BEIIECTB, MAacCOBYIO JOJIIO
XUMHYECKOTO 3JIEMEHTa 10 (OpMyJie COSIMHEHUS, MACCOBYIO JIONIO BEIIECTBA B PAaCTBOPE, MPOBOIUTH
pacy€Thl 10 ypaBHEHUIO XUMHUYECKOW PEaKIIy;

coOmoaaTh MpaBWiia TOJH30BAHUS XUMUYECKOW TIOCYAOH M Jab0paTOpHBIM O0OPYJOBAaHHEM, a TaKKE
MpaBUiIa OOpAIICHUS C BEMIECTBAMU B COOTBETCTBHH C MHCTPYKIUSMU IO BBHIMOJIHCHHIO JTA00OPATOPHBIX
XAMHYECKHIX OIBITOB MO IMOTYYCHHUIO W COOMPAaHUIO Ta3000pa3HBIX BEUIECTB (aAMMHaKa M YTICKHCIOTO
rasa);



NPOBOJNTH DPEAKLUH, MOATBEP)KAAIONINE KAaYEeCTBCHHBIH COCTaB PAa3jIMYHBIX BEIIECTB: PACIIO3HABATDH
OTIBITHBIM ITyTEM XJIOPHI-, OpoMua-, moaun-, kapbonar-, pocdar-, cuiamkar-, cynbdar-, THAPOKCHA-
WOHBI, KaTHOHBI aMMOHHS U HMOHBI HM3YYEHHBIX METAJUIOB, NPHCYTCTBYIOIIHME B BOJHBIX DPacTBOpax
HEOPraHMYECKHUX BEILECTB;

NPUMEHATH OCHOBHBIC OIEPALMHd MBICIUTENBHON JeATeIbHOCTH — aHalu3 ¥ CHHTE3, CpPaBHCHHE,
000011IeHNe, CHCTEMaTH3ALIMIO, BEISBICHHE NMPUYMHHO-CICACTBEHHBIX CBS3eH — I U3YYEHHUsS CBOWCTB
BEILECTB M XMMUYECKHX PEAKILUi, eCTECTBEHHO-HAaYYHbIE METOIbI TO3HAHKS — HAOJII0JICHNE, N3MEpEHUE,
MOJCIIMPOBAHUE, IKCIICPUMEHT (peabHBIA U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne
n/n

HaumeHoBaHue pa3jenoB u TeM
MpOrpaMMbl

KoanuecTBo yacoB

Bcero

KonrtposabHbie IIpakTnuyeckue

DJieKTpoHHbIe (1U(ppoBLIE)
o0pa3oBaTesIbHbIE pecypehbl

Pasnea 1. IleppoHayanbHble XUMHYECKHUE NIOHATHUS

Xumus — BaxkHast 00J1acThb

11 €CTECTBO3HAHUS U MPAKTUYECKOU 5 Bubmuoretca LIOK
https://m.edsoo.ru/7f41837c
JIeSITeIbHOCTH YelloBeKa
12 BemectBa 11 XUMHYIECKHE peaKIIUN 15 Bubmiorexa [IOK
https://m.edsoo.ru/7f41837¢c
HUroro mo paszaeny 20

Paznen 2. BaxkHejimue npeacTaBuTe I HEOPraHMYeCKUX BeleCTB

21 Boznyx. Kucnopon. [Torsatue 06 6 bubamnoreka [JOK
OKCHIax https://m.edsoo.ru/7f41837c

2.2 Bonopoxa. [ToHsTHE 0 KHCIOTaX M COMAX 8 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c

53 Bona. PactBopsr. [TonsiTie 00 5 bubaroreka [TOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837¢c

24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX 1 Bubmorexa [IOK
COEIMHEHUN https://m.edsoo.ru/7f41837c

Hroro mo paznmery 30

Pasnen 3. Ilepuoguyeckuii 3akon u llepnoauyeckas cucrema xummuueckux 3aemeHToB . U. MenaeneeBa. Ctpoenne aToMoB. XUMHUYECKAasl CBSA3b.

OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE peakuun

3.1

3.2

Tlepuoauueckuii 3aKoH U
TTepuomuueckas cucTeMa XUMHYECKHUX
anemenToB JI. 1. Mennene-eBa.
CrpoeHue aToMa

Xumuueckas cBI3b. OKHCINTENBHO-
BOCCTaHOBUTEJIHHBIE PEAKITNH

bubnuoreka [IOK
https://m.edsoo0.ru/7f41837¢

bubnnorexa [IOK
https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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bubamoreka [TOK

Hroromo pasaery 15 https://m.eds00.ru/7f41837¢
PesepBHOE BpeMms 3 BH6JI_HOTeKa LOK

https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (uudposbie)
KounrtposabHbie IIpakTnuyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paznen 1. BemecTBo n XuMHu4YecKne peakuun
[oBTOpenue u yriyOineHue 3SHAHUH Bubmmorexa IIOK
11 5 1
OCHOBHBIX Pa3/eNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [TOK
' peaxuuii https://m.edsoo.ru/7f41a636
DNEeKTPOTUTHUECKAST TUCCOLIAITHSI. bubnuoreka [TOK
13 8 1 1
XUMHYECKHE PEakI[i B PACTBOPaX https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTasnbl M MX COeTUHEHHUS
21 O01mas XxapakTepUCTHKA XUMHYECKIX 4 1 Bubmmorexa [IOK
' anemenToB VIIA-rpymnmst. ["anoreHst https://m.edsoo.ru/7f41a636
- O6uias xape\t;(ITAepHcha XgMI/I‘IeCKfIX . BuGuorexa LIOK
. JIEMEHTOB -rpymmsl. Cepa u eé
Py P https://m.edso00.ru/7f41a636
COCAMHEHUS
g | oo e : L e ox
. MEHTOB V A-TPYIIIIBL. T U UX
" Py ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
' . [PYIIIBL. poa https://m.edsoo.ru/7f41a636
KPEMHHIA ¥ UX COeTUHEHHS
HWroro mo pazgeny 25
Pazgen 3. MeTanabl 4 UX COeANHEHHSA
Bbubaunorexa [IOK
31 06 i 4
T CROMCTRA METallion https://m.edsoo.ru/7f41a636
3.2 Baxneiiie MeTaIbl ¥ KX COCAMHEHUS 16 1 2 bubnnorexa [IOK



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

Hroro mo paznmery 20
Pasnen 4. Xumus u okpy:Kamouas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HH YEJIOBEKA 3 bubmorexa LIOK
' H p https://m.edsoo.ru/7f41a636
Hroro mo paznmery 3
PesenBHOE Bhe 3 bubamorexa [JOK
BHOE BpEMs
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
N KoauuyecTBo yacoB Jara DyeKTpoHHbIE UG POBHIE
] T
Tema ypoka Kontposabubie  IlpakTuueckue 00pa3oBaTeIbHbIE
n/n Bcero H3yYeHUs
padoThI padoThI pecypcsbl
1 [Ipenmer xumuu. Poire XuMun B KU3HHA 1 Bbubnnorexa [JOK
yenoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 TTonsiTHe 0 MeTOMAX IMO3HAHMS B XUMHUU 1 bubmotexa OK
8 https://m.edsoo.ru/ff0d227e
; HpagTquCKaﬂ pa60Ta%'N9 1 ;HpaBI/ma paboThI . Bu6miorexa LIOK
B J1BDOPATOPHI H TIPUEMBI ODPAIIEHHA © https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
YucTtele BemecTBa U cMecu. CriocoOsl bubanorexa [JOK
4 . 1
pasneneHus cMecei https://m.edsoo.ru/ff0d26ca
, | Deemesintdeeme |
Mecel (Ha mpum YHUCTKUA [OBAPEHHON
pHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIBI 1 bubmmorexa [IOK
y https://m.edsoo.ru/ff0d2a6¢
7 XHUMHYECKUE dJIEMEHTBI. 3HAKH (CUMBOJIBI) 1 bubaroreka [TOK
XUMHYECKHUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIIOKHBIE BELIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOE o VHeHIE 1 Bubmmorexa [IOK
TOMHO-MOJIEKYJIIPH HU
Yip i https://m.edsoo.ru/ff0d2d50
10 ?(f&:qr;(;:g;ﬂ;(c)ﬂr TIZCE‘:;;?ESE:.MOMOB 1 Bubmmorexa [IOK
pMyTd. https://m.edsoo.ru/ff0d2eae
XUMHYECKHUX DJIEMEHTOB
1 OTHOcUTENbHAS aTOMHAs Macca. 1 bubamoreka [JOK
OTHOCHTEbHAS MOJIEKYISIpHAST Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XMMHYECKOI0 dJIEMEHTA B 1 Bbubaunorexa [JOK

COCANHCHNHA

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

KonunuectBo Bemectsa. Moab. MossipHas

Bbubnnorexa [JOK

13 Mmacca https://m.edsoo.ru/ff0d5230
14 duznueckre U XMMUYECKUE SBICHHS. Bbubnnorexa [JOK
XUMHUecKast peaKiust https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKy U YCIOBUS MPOTCKAHUS XUMUICCKUX bubnuorexa [TOK
peakuuii https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUS MaCCHI BEIIECTB. Bbubnnorexa [JOK
XUMHUUYECKHE YpaBHEHHS https://m.edsoo.ru/ff0d3b88
17 BrIrunciaeHus KoJu4ecTBa, MacChl BEIIECTBA 110 bubanorexka [JOK
YPABHEHUSIM XUMHYECKUX PEaKIInit https://m.edsoo.ru/ff0d5708
Knaccudukanus XuMUYECKUX peaKIui
18 (coeunﬁq;HmupamomeHm 3a£em;m Bubmorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
19 M. B. JIoMOHOCOB — Y4€HBIH-3HLUUKIONEIUCT. bubamoreka [JOK
OO0001IEHNE U CUCTEMATHU3ALIMS 3HAHUN https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel mo teme «Bemectsa bubaunorexa [JOK
U XUMHYECKHE PEAKIHI» https://m.edsoo.ru/ff0d4290
Boznyx — cMech razos. CoctaB Bo3ayxa.
21 Kncﬁ};pon — 3JIEMEHT U MPOCTOE BeIL[lileCTBo. Bubmmorexa IOK
https://m.edsoo.ru/ff0d448e
O30H
Ou3HYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpo/a (peaKkIuy OKUCIICHUS, TOPCHHUE). Bubmmorexa HOK
’ https://m.edsoo.ru/ff0d4614
Ionstre 06 oKcHIax
CriocoObl MOTy4YeHHsI KUCIOPOa B
23 nabopaTopuu zrqnpommmne}lr;oﬂcm. bubamorexa LIOK
https://m.edsoo.ru/ff0d497a
[Ipumenenne Kucopoaa
TemnoBoit 3¢ (pekT XUMUIECKO# peakIuu,
24 MIOHATHE O TE)E)MOXI/IMWIGCKOM yIl)DaBH:HI/II/I bubamorexa LIOK
’ https://m.edsoo.ru/ff0d4790
OK30- 1 OHAOTCPMUYECCKUX PCAKITUAX
TormmmBo (HEPTH, yroib U METaH).
25 3arpﬂ3He1§He¢1)303a};xa CII0COOBI iro Bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAICHHUS
26 Ipakruueckas padora Ne 3 o Teme bubnunorexa [JOK



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

«Ilomydenue u cobupanue KucIopoaa,
U3y4eHHE ero CBOMCTB»

https://m.edsoo.ru/ff0d4ae2

97 Bonopon — »aieMeHT 1 poCcToe BEUEeCTBO. Bbubnnorexa [JOK
Haxosxmenue B pupoie https://m.edsoo.ru/ff0d4dd0
28 ®duzndecKkre U XMMUYECKUE CBOMCTBA bubanorexa [JOK
Bojiopoza. [IpuMeHeHne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHE O KHCIIOTAX U COJIIX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CniocoObI MoTy4eHust BOJOPOia B bubnuorexa [TOK
nabopaTtopuu https://m.edsoo.ru/ff0d4ddo
i ZIlPIaKTI/IlIeCKaH paZOTa Ne 4 o Teme Bu6miorexa LIOK
OJIYFICHIE I CODUPATIHE BOAOPOAR, https://m.eds00.ru/ff0d4f42
H3yUYCHHE ET0 CBOMCTBY»
bubamoreka [JOK
2 M i é . A
3 OJIIPHBIH 00BEM Ta30B. 3aKOH ABOraapo https://m.edsoo.ru/ff0d542¢
o | D e
T II 'O U3BCCTHOM HNYCCTBY B TB.
. ) ROR ¥ Bellt https://m.edsoo.ru/ff0d55a0
WK 00BEMY
o | sl s o e
U H HOB H: 'BEMHBIX
peaxtt N https://m.edsoo.ru/ff0d5708
OTHOILICHUHU I'a30B
35 duznueckue €CKHE CBOWCTBA BO Brbmmorexa LIOK
U314 e U XUuMHnu4 U BOUCTBA B bl
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [IoHsaTHE 00 HHIUKATOPAX bubmmorexa LIOK
’ A P https://m.edsoo.ru/ff0d59e2
. B:n;cxax ;)acnzop::en;,. Hal\c;;uceomzme (p)l BuGmuorexa LIOK
HCHACBhI HHBI TBOPHEI. Bast A
B P P Ao https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PAaCTBOPE
38 | dpmoronnense pocmmopen  onpeent buGmoexa LIOK
P N . P p ped https://m.edsoo.ru/ff0d5eba
MacCCOBOI J0JIeH paCTBOPEHHOTO BEIIECTBAY
39 KonTtponsnas pabora Ne2 mo teme «Kuciopox. Bubmmorexa IIOK

Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342
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OKcuabl: cocTaB, KIaccupuKanms,

Bbubnnorexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
" Ho:;;qe}me I/(I) :H(l)vmqecmz C(];)(())ﬁ:TBa Butmorexa LOK
KUCJIOTHBIX, OCHOBHBIX U aM(OTEpHBIX
P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OCHOBaHWUsI: COCTaB, KJIaCCU(UKAIINS, bubnuorexa [TOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [MomyueHne U XUMHYECKIE CBOMCTBA Bubmmorexa IIOK
OCHOBaHHUH https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTaB, KiaccupuKaIms, bubanoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 [Noy4yeHune 1 XUMUYECKUE CBOICTBA KHCIIOT Bubamorexa LIOK
- https://m.edsoo.ru/ffOdfee2
Comu (cpenHre): HOMEHKIIATYpa, CIIOCOOBI Bubmmorexa [IOK
46 .
MOJTyYeHHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[MpakTnueckas pabora Ne 6. Penienue
47 AKCIIEPUMEHTAJIBLHBIX 3a7a4 10 TeMe bubamnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPrAaHUYECKHX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIT
48 I'eneTnueckas cBsI3b MEXy KJIacCaMu Bubnuorexa IIOK
HEOPTaHHYECKUX COCANHEHHI https://m.edsoo.ru/00ad9a50
bubaroreka [TOK
49 0606 i
00ILeHNE U CUCTeMaTH3alHs 3HAHUH https://m.edsoo.ru/00ad9ch?
50 KonTtpomnsnaas padora Ne3 mo teme "OcHOBHEIE Bubnuorexa IIOK
KJTACCHI HEOPTAHHMYECKUX COCNHEHNH" https://m.edsoo.ru/00ad9ela
II
ol epBbIeecHOHL;TI;I/I :nagcnl(?llsxaunzo . Butmorexa LIOK
XUMHYIECKHX DIIEMEHTOB. [TOHSTH TImax
Py https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
II i I
2 cncrevia e veverron JL 1. Buiorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
bubnuorexa [IOK
53 Ilepuonsl, rpynmsl, NOArPYMIILI

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



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crpoenne atomoB. CocTaB aTOMHEBIX SI/IEp.

Bbubnnorexa [JOK

>4 W3otomnst https://m.edsoo.ru/00ada342
CTpoeHHE AIISKTPOHHBIX 000I0YCK aTOMOB
55 SHEI‘,JMQHTOB Hepnlz)nnqecxoﬁ cucremsr [. 1. bubmmorexa [IOK
https://m.edsoo.ru/00adaébc
Menneneena
XapakTepuCcTHKa XUMHUYECKOT'0 JIEMEHTA 110
56 eropnonoI:KeHmo B [lepuomuueckoii cucreme /. Bubmorexa LIOK
https://m.edsoo.ru/00ada824
. Menneneera
3Hauenue [leproandeckoro 3akoHa I
57 pa3BUTHUA HayI:I)(I/I Ii[ npaktuku. J[. 1. li[/IeHzLeneeB bubamorexa LIOK
. https://m.edsoo.ru/00ada96e
— yuéHBIH, EAaror U TPaKIaHuH
58 DNEeKTPOOTPULIATEILHOCTh aTOMOB Bubmmorexa [IOK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HonHast XuMHuJIecKas CBsI3b BrGmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBasienTHas mossipHast XUMHYECKas CBS3b bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHast XUMHUYECKas CBSA3b bubamorexa LIOK
https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCIICHHUS Bubamorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTETLHO-BOCCTAHOBUTEIILHBIC PEAKIHH bubmmorexa [IOK
https://m.edso0.ru/00adb076
64 OKHCITUTENTN ¥ BOCCTAHOBUTEIN Bubamorexa [IOK
https://m.edsoo.ru/00adb076
65 O000mIeHre 1 CUCTeMAaTH3aIHs 3HAHUH 110 Bubmmorexa [IOK
teme "Crpoenne aToma. XHMHUYECKast CBsI3b" https://m.edsoo.ru/00adb33c
66 Konrponbhas padora Ned4 o teme «Ctpoenue bubnnorexa [JOK
aToMa. XuMHUIecKasl CBSI3b» https://m.edsoo.ru/00adb486
O0600111eHNE U CUCTEMATH3ALM 3HAHUH 110 Bbubnuorexa [IOK
67
KypCcy XUMHUH 8 Kiiacca https://m.edsoo.ru/00ad9cb2
68 O06001IeHre ¥ cCUCTeMAaTH3aIHs 3HAHHUH 110 Bubmorexa [IOK

Kypcy xuMuu 8 kiacca

https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoauuecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

Ne Jara
/i Tema ypoka Beero KonrposabHbie IIpakTnuyeckue —— o0pa3oBaTesibHbIE
padoThI padoThI pecypcbl
Ilepuonuueckuii 3akoH. Ileproauueckas
1 cncp;eMI; XUMHYECKUX BHGMI;HT(I)[B . 1. 1 Brbmmorexa [1OK
https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B MI3MEHEHHH CBONCTB
2 XI/IMI/I‘ICCKEIX 3JIEMEHTOB TIEPBBIX TPEX 1 Bubmorexa IOK
https://m.edsoo.ru/00adb6b6
TIEPUOJIOB

3 Knaccudukarust 1 HOMEHKJIATypa 1 bubnuoreka [TOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XuMHU4ecKko# CBSI3U U THUIIBI 1 bubanorexa [JOK
KPHUCTATUTHYECKHUX PEHIETOK https://m.edsoo.ru/00adbac6
Kontponbnas pabora Nel o teme

5 «IToBTOpEHUE U YTrITyONIeHNE 3HAHUMA 1 1
OCHOBHEBIX Pa3JIeNIOB Kypca 8 Kilaccay

6 Knaccudukarus XaMHUECKUX PEeaKIUil 1Mo 1 bubaunoreka [JOK
Pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XUMUIECKOH PEaKIIHH.

7 [onsarue o rOMI?)reHHLIX u FeTGpOF:HHLII;I( 1 Bubmmorexa HOK

https://m.edsoo.ru/00adbe9a
peaKImsIx
TToHsITHE 0 XUMHUYECKOM PaBHOBECHH.

8 DaxTOPEI, BIHUSIONINE HA CKOPOCTh 1 Bu6mmorexa [IOK
XUMHYECKON PEaKINH U MOJI0KECHUE https://m.edsoo.ru/00adc28c
XUMHYECKOTO PAaBHOBECHS

9 OKHUCIIUTETFHO-BOCCTAHOBUTEIILHBIC PEAKIHH 1 bubmmorexa LIOK

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

10 Teopus AMEKTPOIUTHUECKON AUCCOUALINN. 1 bubnnorexa [JOK
CuutbHbIE U c1a0ble AIEKTPOIUTHI https://m.edsoo.ru/00adcd68

. bubnuorexa [IOK

11 WonHsle ypaBHEHUs peakuuil 1

https://m.edsoo.ru/00add448
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XUMHUYeCKHe CBOMCTBA KMCJIOT M OCHOBAHMIA

bubaunoreka [JOK

12 i 00
B eBete HpeHCTaBHeMHHH © https://m.edsoo.ru/00add5d8
3JEKTPOIUTUICCKON TUCCOIMAIIUI
. XI/ICMZLIZCKZC cisc())p"écaTB: cm:)eﬁ B CBee:eOU Butmorexa LOK
I TaBJICHUH JIEKTPOTUTHICCKON
pen P https://m.eds00.ru/00add8h2
JIICCOIIHAITIH
14 Tlo €0 0JIN3€ COJIeH BrGmorexa LIOK
HATHE O THAPOIH TS
P https://m.edsoo.ru/00add9d4
15 0606 . bubanorexa [JOK
0OIIIeHNE U CUCTEMAaTH3alNs 3HAHUN
B H https://m.edsoo.ru/00addd12
IIpakTrdeckas padora Ne 1. «Perrenue Bubmmorexa [IOK
16
IKCIEPUMEHTAITBHBIX 3219 https://m.edsoo.ru/00addbfa
. i(SOH:EO.H:Haﬂ paicl);a N92C:(()) Te;vIe BuGmorexa LIOK
HTHUY S U nanus.
JIeKEpOI A HHat https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIMU B PACTBOPAX»
18 OO0mast XxapaKTepUCTHKA TaJIOTCHOB. Bubmmorexa [IOK
XUMHUYECKHE CBOMCTBA HA MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xammicexie croicraa, moayuene biorera L1OK
- Oy ’ https://m.edsoo.ru/00ade104
pUMEHEHHE
YCHU SAHOHU KA1 ThI, U HU
vny . JTOTRL M3YH https://m.edsoo.ru/00ade348
CBOWCTBY
B
” :;qnc%elzpcm r[(c)) ypaB};eH::h; XI/:)MI/I‘;eCKI/IX BuGuorexa LIOK
KIINH JIN HH U I'CHTOB HB
pOANIL, A P A https://m.edsoo.ru/00ade488
N30BITKE
OO0mast xapakTepucTHKa 1eMeHTOB VIA- Bubmorexa [IOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
n | e o
XOXIACHU bl U HNHCHUU B
A p fI https://m.edsoo.ru/00ade64a
npupozae. XUMHAIECKHE CBOUCTBA CEPhI
24 CepoBoiopo, cTpoeHue, (hu3nIecKue u bubamnorexa [[OK

XUMHUYECKHE CBOMCTBA

https://m.edso0.ru/00ade802
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Oxcunsl cepbl. CepHast KUCIIOTa, PU3MIECKUE

Bbubnnorexa [JOK

25
U XUMHYECKHE CBOHCTBA, TPUMCHCHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEAKINH, JIEKAIIE B OCHOBE

26 MPOMBIIIJICHHOTO CrI0c00a TOTyYeHHS Bubmmorexa IIOK
CEepHOM KHUCIOTHI. XUMHIECKOE 3arpsIi3HCHHE https://m.edsoo.ru/00adec8a
OKPYXKaIOMIEH Cpelbl COCIMHEHNUSIMH CEPBI

27 Brrancnenue MaccoBOM JOJIU BBIX0O1a bubanorexa [JOK
OPOAYKTA PeaKIUH https://m.edsoo.ru/00adec8a
OO0mas xapakTepuCTHKa IeMeHTOB V A-

28 n AP;O pac OCTpaHCHUE one Bubmiorexa IOK
TpYIIIbL. T, pacit HEHHUE B IPU ,

by pactipoctp . prpoa https://m.edsoo.ru/00adeea6
(usnyeckre 1 XUMHYECKUE CBOWCTBA
AMMUaK, ero Gu3NIecKue U XUMHUIECKUE Bubmmorexa [IOK

29 N
CBOMCTBA, MOJyYCHHE U TIPUMEHECHHUE https://m.edsoo.ru/00adf004
I[Ipaxtuueckas padora Ne 3 mo teme

30 «§0 THZ e z d a;a 3 He TeN; 0 Bubmiorexa IOK

JIy4eHHE aMMHUaKa, U3yueHHE er'
. ‘ Y https://m.eds00.ru/00adf180
CBOWCTB»

31 A3oTHas kuciora, e€ pusnueckue u bubnnorexa [IOK
XUMHYECKHE CBOHCTBA https://m.edso0.ru/00adf306
Hcnons30Banye HUTPATOB U COJIEH aMMOHHMS

32 B Ka4eCTBE MUHEPAIBHBIX YI00OpEHHIA. Bubmmorexa [IOK
XuMHUYECKOE 3arpsi3HEHHE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpenbl COeIMHEHUSIMU a30Ta
Docdop. Oke octopa (V ochopHa

33 (bp(b na Gocgopa (V) u ochopras Bubmmorexa [IOK
KUCIIOTa, (GPU3MIECKHE U XUMHYECKHUE

N https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTy4eHHE
Hcnons3osanue pocdaro a4ecTBe

34 HeH:H pat (1())6 6’2 8 UB 1;,; q3 TeB . bubanorexa [JOK

MHH bHBIX HUH. SI3HEHN
p N yAoop P https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pocharamu

35 Yraepon, pacipocTpaHEHHE B IPUPOJIE, bubnnorexa [JOK
(usnyecKre 1 XUMHYECKHE CBOWCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriepoja, ux Gpusndeckue u

36 XUMHYECKHE CBOMCTBA. DKOJIOTHYECKHE Bbubaunorexa [JOK

l'IpO6J'I€MLI, CBA3aHHBIC C OKCHUIOM YTIJICpOJa
(v

https://m.edsoo.ru/00adfebe
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Bbubnnorexa [JOK

37 VYrosabHast KUCJIOTa U €€ COJU https://m.eds00.ru/00ae006¢
IIpaxTrdeckas padora Ne 4 o Teme
38 "l'IljonyquI/Ie yrrJ)IeKchoro rasa. bubamorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBeHnHas peakuus Ha KapOoHAT-HOH"
39 IlepBoHauanbEHBIC TOHATHS 00 OPTaHUYECKUX bubnuorexa [TOK
BEII[ECTBAX KaK O COCUHECHUSX yriieposa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coennueHus Brbmmorexa [IOK
https://m.edsoo0.ru/00ae080a
ITpaktuueckas padora Ne 5. Pemienue
41 SKI:JHepI/IMeHTaHl:;HLIX 3agad 1o TeMe bubamorexa LIOK
. https://m.edsoo.ru/00ae0bf2
«BaxHeiie HeMeTaTbl U UX COCTUHECHUS
42 KonTponbnas pabora Ne3 mo teme bubnunorexa [JOK
«BaxkHel1ne HeMETaIbl M UX COEMHEHHMS https://m.edsoo0.ru/00ae0el8
OO0mast XxapaKTepUCTHKA XUMAYCCKIX
43 3JIEMEHTOB — METAJJIOB. MeTaindeckast bubarorexa [JOK
CBSI3b M METAJUTHYECKAst KPUCTAIUTHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. GU3n4eCKUe CBOUCTBA METAJLIIOB
XUMHYECKHE CBOWCTBA METAILIIOB.
44 DNIEKTPOXUMHUUECKHUN Psii HANpsLDKEHUN Bubmmorexa HOK
https://m.edsoo.ru/00ae1156
METAaJIOB
OO011He crIocoObI MOTYUICHUS METAILIOB.
CrnaBbl. BeranciieHust o ypaBHEHUAM Bubnuorexa IIOK
45 .
XUMHUYECKUX PEAKIUA, €CITH OJIH U3 https://m.edsoo.ru/00ae1156
peareHTOB COACPIKUT MPHUMECH
46 IonsTHe 0 KOPPO3UN METAILIOB Bubmmorexa [IOK
https://m.edsoo.ru/00ae1278
bubaunorexa [IOK
4 IenoHbie MeTanTb! https://m.edsoo.ru/00ae14b2
48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJTHS bubmmorexa LIOK
https://m.edsoo.ru/00ae14b2
49 [IlenouHO3eMETBHBIE METAILTBI — KAJIBIUI 1 bubamnorexa [[OK

Mar"Humu

https://m.edso0.ru/00ael15e8



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
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

Bbubnnorexa [JOK

50 Baxueiimue coeiMHEHNS Kb
A a https://m.edsoo.ru/00ae15e8
O0600111eHNE U cUCTEMATH3aLM 3HAHUH 110
51 3ieMeHTaM | ¥ 2 TPYIH TNIaBHBIX ITOATPYIIIT
NEPUOANYECKON CUCTEMBI
bubanorexa [JOK
52 JKEcTKOCTh BOIBI M CIIOCOOBI €€ YCTpaHEHHS
it yerp https://m.edso0.ru/00ae1886
53 IIpaxTrdeckas padbora Ne 6 o Teme Bubmmorexa IIOK
"YEcTroCTh BOJBI M METO/IbI €€ yeTpaHeHus" https://m.edsoo.ru/00aelae8
54 Ao . bubanoreka [JOK
JIFOMHUHUIN
https://m.edso0.ru/00aelc64
55 AmdoTepHbie cBOIiCTBa OKCHIA U bubnunorexa [JOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubamoreka [JOK
56 Keneso
1 https://m.eds00.ru/00ae1d86
57 Oxkcunipl, THApOKCHIBI U conn xene3a (1) u bubnuoreka [TOK
xenesa (111) https://m.edsoo.ru/00ae35e6
IIpaxtrueckas pabora Ne 7. Pemtenne
58 3Kpc e eHTa . 3a/1a4 1o TeEMe bubmmorexa LIOK
IIEPUMEHTAIBHBIX 4 [10 TEM
P N A https://m.edso0.ru/00ae3de8
«Bakneliye MeTajljIbl U UX COEIUHEHHSI
Brrurciienus mo ypaBHEHUSIM PEaKIUi, eCITH
OJIMH U3 PEareHTOB JIaH B N30BITKE FITH bubaroreka [TOK
59 .
COJICPKUT TIPUMECH. BrIunciieHre MaccoBoi https://m.edso0.ru/00ae1750
JIOJIA BBIXOJIA MIPOYKTA PEaKIIH
BbIYKCIIEHUS 110 YPaBHEHHSIM XUMHAYECKHX
€aKI[Uii, eCIIK OJMH U3 PEAreHTOB JIaH B
60 §36L?TK6 WU CO Ile )}(I/ITI:'I HMECH " bubmmorexa [IOK
ACPAIT TP ' https://m.eds00.ru/00ae1750
BrruncieHns MaccOBOM JJOJIM BBIXOAa
MPOAYKTA PEaKIHU
O0600111eHIE U CUCTEMATH3ALM 3HAHUH T10
61 TeMe "BakHeiilme MeTabl 1 UX
coenHeHU"
62 Konrponbhast padora Ned o teme
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«BaxaeHmme MeTallIbl M UX COCTUHCHUS

63 BemiectBa u Mmatepuansl B MOBCETHEBHOM 1 bubanorexa [JOK
JKU3HHU YEII0BEKa https://m.eds00.ru/00ae3f50
64 XuMHUECKOe 3arps3HEeHUe OKPYyKaromen 1 bubnnorexa [JOK
cpebl https://m.edsoo0.ru/00ae4270
65 Ponb XuMuM B pemIeHUN 3KOIOTHIECKUX 1 Bubmmorexa IIOK
pobIeM https://m.edsoo.ru/00ae4270
0606 i
o | e see— |
IT'CHCTHUY! 1 CBA3U H TaHHUY nux
P https://m.edsoo.ru/00ae0d0Oa
BEIIIECTB
o | S |
HOMCPHOCTAM IIEPpHUOANY 1 CUCTCMBI
P pHOA https://m.edsoo.ru/00adb33c
xumudeckux anemenToB J[.1. Menneneera
006006 i
o | o rem— |
p . https://m.edsoo.ru/00ad9cb2
BEIIIECTB, HX CTPOCHHIO U CBOHCTBAM
OBILIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30OBATEJIBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

» Xumus, 8 knace/ Kysuenosa H.E., Turosa .M., 'apa H.H., Akunoneproe o0miectBo «/31aTenscTBO
«IIpoceemmenuey, 2019
* Xumus, 9 knace/ KysuernioBa H.E., Turora .M., I'apa H.H. AkumonepHoe o6miectBo «M3narenbeTBo

«[Ipocsemenuey, 2019

METOIUYECKHUE MATEPHUAJIBI JJISA YUUTEJA
Xumus. 8 knace. TexHomornueckne kapTel. Metomuaeckoe mocodue/ Acanosa JIL.U./ Jlmans YMK H. E.
Kysnerosoii. Xumus (8-9)

Xumust. 8-9 knmace. Meronuueckoe mocodue /aBTopel: AxmeroB M.A., I'apa H.H.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
http://school-collection.edu.ru/
https://urok.apkpro.ru/

Ipe3enranuu, uatepueT pecypesl ¢ kananos RUTUBE. UCHI. RU. Resh. Edu. RU






