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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha OcHOBe (denepalbHON pabodeil MporpaMMbl
BOCIIUTAHUS U C YUYETOM KOHLEIMIIUU MPEnofgaBaHus y4eOHOro npeaMera « X uMusi»
B 00pa3oBaTeNbHBIX OpraHm3anusiax Poccuiickoit denepanuu.

[Iporpamma mo XuMHM pa3padOTaHa C LEJIbI0 OKAa3aHUsS METOAMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHNU paboueil MporpaMMBbl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuM JAET MNPEJCTABIECHUE O LENsAX, OOIIeH cTpaTeruu
o0y4eHusi, BOCHUTAaHUS W Pa3BUTHS OOY4YAIOMIMXCA CPEACTBAMU Y4YEOHOIO
npeamMerTa, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycCMaTpuBaeT pacIpeleeHUe €ro IO KilaccaM M CTPYKTYpUpPOBaHHUE IO
pazmenamM M TeMaM MOPOrpaMMbl IO XHMHH, ONpPENESeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHyEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  OO0y4alomuxcsi, OMNpEeAeNseT BO3MOXKHOCTH TMpeaMera s
peanM3anid TpeOOBaHUN K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTeNbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3yabpTaTaM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3yueHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHOM JIEATEIbHOCTH OOYYalolerocss Mo OCBOEHUIO
y4eOHOr0 CO/IepKaHUSI.

3HaHUE XUMHUU CIY)KHT OCHOBOW it (POPMUPOBAHUS MHPOBO33PCHHUS
00y4aroIerocs, ero mpeacTaBiICHU O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO
posib WrpaioT (GopMUPyEMbIC XHMHEH TPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPIrUM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUS TriI00aIbHBIX
npo0seM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUS.

N3yuenne xumunn:

- CHocOOCTByeT peanu3aldd BO3MOXKHOCTEM HJs camMOpa3BUTUA U



dbopMHUpOBaHUS KYJIbTYpPBI JHYHOCTH, €€ 00IIeH 1 (PYHKITMOHAIILHON TPaMOTHOCTH;

- BHOCHT BKJaaA B (OPMHPOBAHWE MBINUIEHUS ©  TBOPYECKUX
CIIOCOOHOCTEH  OOYyYalomuXCsi, HABBIKOB HMX CaMOCTOATEIHHON  y4eOHOU
NEeATEIbHOCTH,  DKCIEPUMEHTANIbHBIX U MCCIENOBAaTEIbCKUX  YMEHHI,
HEOOXOJMMBIX KaK B TIIOBCEJHEBHOW KHU3HHM, TaKk U B MNpodhecCHOHANIbHOU
NEesATEeIbHOCTH;

- 3HAKOMUT CO CHENU(UKON HAYYHOTO MBINIJICHUS, 3aKIabIBAET OCHOBBI
IIEJIOCTHOTO B3TJISA/Ia HA UHCTBO IPUPOIBI U YEIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYaIOIINXCS;

- cnoco0ctByeT  (GOPMHPOBAHHUIO  LIEHHOCTHOTO  OTHOIIEHHS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuE 00YyUAOITUXCS.

JlaHHbIE HampaBlieHUS B OOYYEHHH XHMHUU OOECIEUMBAIOTCA Crienn(UKOn
comepkaHus  y4eOHOTO  mpeaMera, KOTOPBIA  SIBISIETCS — MEJaroru4ecKu
aJlalTUPOBAHHBIM OTpa’keHHeM 0a30BOM HAYKM XMMHUU Ha ONpPEeEHHOM dTare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1IeT0 00pa30BaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIONTUMUCS CHCTEMbI TEPBOHAYAIBHBIX TMMOHATUNW XWMHH, OCHOB
HEOPTaHWYECKOH XUMHUU W HEKOTOPBIX OTACIbHBIX 3HAYUMBIX TOHATHN
OPraHUYECKON XUMHH.

CtpykTypa coliep>KaHusi MPOTPaMMBbI [0 XUMUU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoaa kK e€ uzydeHuto. CoJiepkaHue CKIAIbIBACTCS U3 CUCTEMbI
MOHATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiun. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI 10 MPUHITUITY
MOCJICIOBATEILHOTO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
pPa3HOTO yPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

- Ilepuomnueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOTO 3aKOHa
XUMUU;

- yYEHHS O CTPOCHHH aTOMa U XUMHUYECKOU CBSI3H;

- TPEeACTaBICHUN 00 SIEKTPOJUTUYECKONW JUCCOIMAIMKM BEIIECTB B



pacTBopax.

TeopeTnueckne 3HaHMS pPACCMATPUBAIOTCA HA OCHOBE OSMIIMPUYECKHU
MOJyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JPYyroMy, BBINONHAS (GYHKUUU OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYyUYEHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHne mporpaMmbl IO XUMHH CHOCOOCTBYeT  (HDOpMHPOBAHHIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEH HAYyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJAbI, LEHHOCTHOIO OTHOLIEHWUS K HAy4YHOMY 3HAHHUIO U
METOJaM TMO3HaHHWS B Hayke. M3yueHne XUMUM NPOUCXOAUT C MNPUBJICYEHUEM
3HAHWW W3 paHee H3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKaroluuid MHUp»,
«buosorus. 5-7 xkinaccel» u «dusnka. 7 Kinacce».

[Ipy w3ydeHHMM XUMHH MPOUCXOAUT (OpMHpOBAaHME 3HAHUA OCHOB
XUMHYECKONH HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIbHOCTH 4YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUN — BaKHEHUIUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX TOJIOKECHHM,
JOCTYMHBIX 0000IIEHUI MHUPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpuOOIIEHUHM K HAay4YHbIM METOJaM T[IO3HAHUSA TPU U3YYCHHH BEIIECTB U
XUMUYECKUX PEaKIuii, B HOPMUPOBAHUH U PA3BUTHUHU MMO3HABATEIbHBIX YMEHUHA W
UX TPUMEHEHUH B Y4YEOHO-IO3HABATEIILHOW M Yy4EOHO-UCCIEI0BATENbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHuss C BELIECTBAMH B
MIOBCETHEBHOM KU3HMU.

[Ipu n3ydyeHnn XMMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs BaXKHOE
3Ha4YeHHE MPUOOPENU TaKUE LI, KaK:

- (GOopMUPOBaHHE HWHTEIJIEKTyaJIbHO PpA3BUTOM JIMYHOCTH, TOTOBOM K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIILHOMY NPHUHSITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

- HampaBlEHHOCTh OOYy4Y€HUsT Ha CHUCTEMAaTHYeCKoe MpHUOOIIeHHE
00y4Jamuxcsi K CaMOCTOATEIbHOW IMO3HABATEIBHOU JEATENbHOCTH, HAyYHBIM

METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEH K



XHAMUH;

- o0ecrnieueHue yCIIOBUH, CHOCOOCTBYIOIINX IpUOOPETEHUIO
o0ydJaromumMucs  ONbITa  Pa3HOOOpPA3HOM  NEATENBHOCTH, TO3HAaHUS U
CaMOITO3HAHHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIICTCHIIHMI), WMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE JIJIS1 PA3JIMUHBIX BUJOB JAEATEIbHOCTH;

- ¢opmupoBanue o0OmeH (QYHKIIMOHATLHOW M €CTeCTBEHHO-HAyUYHOU
TPAaMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBSICHATh U OICHWBATH SIBIICHUS
OKPY’KaIOIIEeT0 MHPA, WCIOJIB3ysl 3HAHWUS W OIBIT, MOJYYEHHBIE TPU HU3YUYECHUU
XUMUHU, TPUMEHSATh WX TPU PEIICHHH MpoOJIeM B TOBCEIHEBHOW JKU3HH W
TPYAOBOM JI€SITEIHHOCTH;

- ¢opmupoBanue y o0OydYaroOlmUXCsd TYMAaHUCTHYECKMX OTHOIICHUM,
MOHMMAHMUS [EHHOCTHM XUMUYECKUX 3HAHUW JJI1 BBIPAOOTKH SKOJOTHYECKU
I1€JIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B IIENISIX
COXPaHEHMS CBOETO 30POBbS M OKPYKAIOIIEH TPUPOJHON CPEJIBL;

- pa3BUTHE MOTHBAIUU K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOGHHUsI OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOo(uiIsi M HampaBIECHHOCTH AaJbHEHIIEro
oOydeHwus.

OO6miee 4MCIO YacoB, PEKOMEHIIOBAHHBIX [JIsi W3y4YeHHUS Xumuu, — 136
JacoB: B 8 KJlacce — 68 JacoB (2 yaca B Henel0), B 9 kiracce — 68 gacoB (2 yaca B

HEJEIIIO).



COIAEPKXAHUE OBYUYEHUA
8 KUIIACC

1. IlepBoHaUaNbHBIE XUMHUYECKUE TTOHATHSI.

[Ipenmer xumun. Posnb XMMHUH B )KM3HU YENOBEKA. XUMUS B CHCTEME HayK.
Tena wm BemectBa. duU3nMuecKUe CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSIHUE
BeliecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECE.

ATOMBI M MOJEKYJIbl. XHUMHUYECKHE 3JeMEHThl. CHUMBOIBI XUMHUYECKHUX
anemMeHTOB. [IpocThie U cioKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHMYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCUTENbHAs aTOMHAs Macca.
OTHOcuTeNnbHAs MOJIEKYJsIpHas Macca. MaccoBas J0JisI XUMUYECKOIO 3JIEMEHTA B
COEUHEHHNH.

KomnuectBo BemecTtBa. Mosb. MonsipHast macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IuHUI] BemecTBa. Pacuérsl mo ¢opmynam
XUMHYECKUX COCTUHEHUMN.

Pu3nvecKre U XUMUYECKHUE SIBJICHUS. XMUMHUYECKas peaklys U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYeCKue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COCTMHEHNS, Pa3I0KECHHUS, 3aMEIICHUS, OOMEHa).

XUMUYECKUN  DKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOHW IOCYIOH,
npaBuiamMu paboThl B J1a0OpaTopuu W npuéMamu oOpalieHus ¢ J1abopaTOpHBIM
o0opyOBaHMEM, H3y4Y€HHE M oOmNucaHue (UIUYECKUX CBOWCTB 0Opa3loB
HEOPTraHWYECKUX BEIIECTB, HAOMIOeHnEe (U3HUecKuX (TUIaBJI€HHE BOCKA, TasHUE
JbAa, pPAcTUpAHHE caxapa B CTYNKE, KUIEHWE M KOHJEHCaluus BOAbI) H
XUMUYECKUX  (FOpEHME  CBEYM, MPOKAJMBAHME  MEAHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KUCJIOTON) SIBJICHU, HAOJI0/IEHUE U ONMCaHNe PU3HAKOB
MIPOTEKAHMS XUMHUYECKHUX PEAKUUN (pa3yioKeHUE caxapa, B3auMOJEHCTBUE CEPHOMU
KHUCIIOTBI C XJIOpUI0M Oapusl, paznoxenue ruapokcuna menu (II) npu narpeanuu,
B3auMojieiicTBUE >kene3a ¢ pactBopoMm coiud Mmeau (II), usydenuwe crnocoOoB
pasgeneHuss cMmeceid (C TOMOIIBI0O MarHuTa, (UIBTPOBAHHE, BBINAPUBAHUE,

TUCTWUISIIMS, XpoMarorpadusi), MNpPOBEACHHE OYHCTKH MOBapEHHOM COJH,



HAOJIIOJICHUE U OMMCAaHUE PE3yJbTaTOB MPOBEACHUS OIbITa, WITIOCTPUPYIOIIETO
3aKOH COXPAaHEHMS MACChI, CO3JTaHUE MOJIEJIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).

2. Baxkneillne npeAacTaBUTENN HEOPIraHMYECKUX BEIIECTB.

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopoa — aneMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MHpUpOAE, (PU3MUECKHE U XUMUYECKHE
cBoiictBa (peakiuu ropeHus). Oxcuzawl. Ilpumenenue xkuciaopoga. CrocoOb
MOJly4YeHHUsI KUCIOopoJa B JabopaTopuu M MpOMbIIUIeHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — alIoTpoIHas MoAU(UKALNS KHCIOPOa.

TemnoBoit 3¢ eKT XUMUUECKON peaKInH, TEPMOXHUMHUYECKHE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, YCWJIEHHE MAPHUKOBOTO 3(pekTa, pazpyileHrne 030HOBOTO CIOSI.

Bonmopon — »snemeHT W mpocroe BemectBo. Haxoxzaenue Bogoponaa B
npupone, (u3MUeckue ¢ XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CHOCOOBI
nosnydeHust. Kucmorel u comnu.

MonsipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHECHUSM.

dusnueckne CcBoWCTBa BOAbl. Boxa kak pactBopurens. PacTBOpEL
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 10J11 BEILIECTBA B PACTBOPE. XMMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pacTtBOpOB B IprpoAe M B KU3HMU 4esoBeKa. KpyroBopoT BOAbI B PUPOJE.
3arpsi3HeHHe NpUpPOIHbIX BOJ. OXpaHa M OYHCTKA NPUPOIHBIX BOJI.

Knaccudukanus neopranndeckux coenuuenuid. Oxcupabl. Kinaccudukanms
OKCUJIOB:  cojieoOpasyromue (OCHOBHBIE, KHCIOTHbIE, amMQpOTEepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusumyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonydenne okCcuaoB.

OcHoBanus. Knaccuduxamnuss ocHOBaHWM: IMIENOYHM U HEPACTBOPHUMBIC
ocHoBaHMs. Homenknatypa ocHoBaHmii. PU3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonyyeHne OCHOBaHUN.

Kucnotel. Knaccudukanust kuciaor. Homenkiarypa kucinor. @uznyeckue u
XUMHUYECKUE CBOWMCTBA KHUCHOT. Psan axkruBHoctn wmeraimoB H.H. bekerosa.
[lonydeHnue KUCIOT.

Conu. HomeHknarypa conei.



du3nyuecKne U XUMUYECKHUe CBOMCTBA cotier. [loryuenue conen.

['eHeTnyeckas CBs3b MEXKAY KJIACCAMU HEOPraHMYECKUX COCAUHECHUM.

XUMUYECKUN DKCIIEPUMEHT: KayeCTBEHHOE OIPENEICHUE COIEPKAHUS
KHCIIOpOJa B BO3JyXe, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE M H3yUYCHUE
CBOMCTB KHUCJIOpOJa, HAOMIOJIEHUE B3aWMOJECHCTBUSA BEIIECTB C KHUCJIOPOJIOM U
YCJIOBUSI BO3HUKHOBEHHSI M NPEKpALICHUs TOpeHus (Ioxapa), O3HAKOMIICHHE C
oOpasiaMu OKCHJOB U ONHWCAaHWE WX CBOWCTB, IMOJy4YeHUEe, COOMpaHue,
paclio3HaBaHWE W HM3YYEHHE CBOWCTB BOJAOPOAA (TOPEHHE), B3aUMOACHCTBHE
Bojopoaa ¢ okcuaoMm Meau (II) (BO3MOXKHO HCIONB30BAaHHE BUAECOMATEPHUATIOB),
HaOMofieHue O00pa3loB  BEUIECTB  KOJIMYECTBOM |  MOJb, HCCIEIOBaHUE
O0COOEHHOCTEl  pacTBOpPEHHUsI BEIIECTB C  Pa3IMYHONM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAECIEHHON MAaCCOBOWM HOJIEM PACTBOPEHHOTO
BEIIECTBA, B3aUMOJICCTBUE BOJbl C METAUIAMU (HATPUEM U KaJIbLHAEM)
(BOBMOXKHO  HKCIIOJIb30BaHHWE  BUICOMATEPHANIOB), HCCIEIOBaHHE 00pa3loB
HEOPTaHWYECKUX BEMIECTB PA3IMYHBIX KJIACCOB, HAOIMIOACHUE U3MEHEHUS OKPACKU
WHJMKAaTOPOB B pacCTBOPAX KUCJOT U LIEJIOYEH, U3yUYEHNE B3AUMOICICTBUS OKCHIA
mMeau (II) ¢ pacTBOpoM CEpHOM KHMCIOThI, KHUCIOT C METajulaMH, PEaKIUi
HEUTpaNU3alMy, IOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PEIICHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BakHenme KIacchl HEOPTraHUYECKUX COETUHEHNN».

3. [leppuognueckuit 3akoH u llepuonuueckas cUCTEMAa XUMHUYECKUX
sanemeHToB  J[.M. MenneneeBa. CrtpoeHne aTroMOB. XHMHYECKasl  CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[lepBbie MOMBITKK KiIacCU(UKAIIMN XUMUYECKHX 3JIeMEHTOB. [loHsTHE O
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEJIIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJLIBI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yrOT aM(OTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepuonnueckuil 3akoH. Ilepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
HU. Menneneea.  KopoTkonepuojgHass u  JJMHHONepuoAHas  (HOpMbI

[Ieproanueckoit cucreMbl xumuueckux 3nmemeHToB .M. Menaeneea. [lepuonst u



rpynnbl. GU3NYECKUNA CMBICIT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIbI
DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M30Tonbl. OJIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEPBbIX 20 XMMUYECKHUX 3JIEMEHTOB
[Tepuognueckon cucremsl J[.M. MengeneeBa. XapakTepUCTUKA XHUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuro B [lepunoanueckoi cucreme .M. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyIIaM U epuoaam. 3HaYEHUe
[Teproanueckoro 3akoHa u [lepruoan4ecKkol CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB JIJISI
pa3BUTHsA HAyKH U pakTuku. /.. MenaeneeB — y4€HbIN U TpaK1aHVH.

Xumunyeckass cBs3b. KoBaneHTHas (mOJsipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAS CBA3b.

Crenenb  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OkucIeHUsI U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUN DKCIEPUMEHT: H3y4YCHHE OOpa3IOB BEIIECTB METALIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE THUIPOKCHA LMHKA C pacTBOPaMH KHUCIOT U
HIEI0YEH, IPOBEAECHUE OTIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUN (TOpPEHUE, PEaKUUH PA3JI0KEHHUS,
COCJIMHECHMUSA ).

4. MexXnpeaMETHBIE CBS3U.

Peann3zanust MeXnpeaQMETHBIX CBSI3€M NpPU U3YYEHHM XMMHUU B 8 Kjacce
OCYILECTBIISIETCS 4Yepe3 HCIOJb30BaHWE KaK OONIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHH, SBISIONIUXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIC TIOHITHS: HAyYHbIN (akKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®u3nka: Marepusi, aToM, O3JIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (PU3WUYECKUe BETUUYUHBI, €IHHUIIBI

U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.



buonorus: gorocuntes, apixanue, brnocdepa.

['eorpadusi: armocdepa, rtuapocdhepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

1. BemiecTBo U XUMUYECKast pEAKIIUSL.

[Tepnoanyeckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX AJIEMEHTOB
J.U. MenneneeBa. CTpoeHrne atoMoB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB TMEPBBIX TPEX MEPUOMAOB, Kalus, KalblUsi H HX
COCIMHEHW B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepuoamueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BeliecTBa: BUJBI XMMHYECKOW CBSI3U. THIBI KPUCTATIIMUYECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanus m HOMEHKIATypa HEOPTAHHYECKUX BEIIECTB. XUMHUCCKHE
CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIAacCaM HEOPraHUYECKUX
COCJIMHEHUI, TEHETUYECKas CBA3b HEOPTAaHMYECKUX BEILIECTB.

Knaccudukanuss XMMHYECKUX PEAKIHUA 10 Pa3IudyHbIM MpuU3HakaM (1o
YUCITy ¥ COCTaBY YUYaCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMIOBOMY 3P hEKTy, 1o
W3MECHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpPaTUMOCTH, TIO
Y4acTHUIO KaTajiu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE
ypaBHEHUSI.

[Tonsate o ckopocT XUMHYECKOW peakiuu. [loHaTne o0 0OpaTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiuax. [loHsATHEe 0 TOMOTEHHBIX U T€TePOreHHBIX
peakuusx. [lonarue o karammse. [lonsTne 0 xumuueckom paBHoBecun. DakTopsl,
BIIMSAIONIME HA CKOPOCTh XHUMHUYECKOM pEAKIUU M TOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTENIPHBIE ~ PEaKIMM, JJICKTPOHHBIM  OajaHC
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaxkuuu. CocraBiienue YpaBHEHUM
OKHMCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKLIMI C  HMCHOJb30BAHUEM  METOAa

3JIEKTPOHHOTO OanaHca.



Teopus AIEKTPOIUTHIECKOU JTVCCOLIMALIAH. DNEKTPOTUTHI u
HE3JICKTpouThl. KaTthoHbl, aHHOHBL. MeEXaHU3M JHCCOLMALMM BEIIECTB C
pa3IMUHBIMU BUJAMU XUMHYEeCKOM cBsizu. CreneHb auccouuanvu. CHUIIbHBIE U
cia0ble IIEKTPOIUTHI.

Peakiuu uoHHOrO oOOMeHa. YCIIOBUS TPOTEKAHUS pEaKIU HOHHOTO
oOMeHa, MOJIHbIE U COKpAUIEHHBIE HOHHBIE YpaBHEHUs peakiuil. CBoMCTBa KUCTIOT,
OCHOBaHMW W coled B CBETE MPEJACTaBICHUNA 00 AIEKTPOIUTHUECKON
nucconuanynu. KauectBeHHbIe peakunu Ha MOHBL. [[oHSATHE O THAPONIU3E COJIEH.

XUMHYECKHHN 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAILNIAYECKHUX
pPEETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
anMmasa), CIIOKHBIX BEIIECTB (XJIOpMAA HATpUsA), HCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW peaKIuu OT BO3ACUCTBHUS pa3IUYHBIX (PAKTOPOB,
VCCIIEIOBAHUE 3JIEKTPONPOBOJHOCTHA PACTBOPOB BEWIECTB, MPOLECCA AUCCOLIUALINHI
KUCJIOT, WIEJIOYEd U COJied (BO3MOXHO HCHOJB30BAHUE BHUIAECOMATEPHUATIOB),
MIPOBEJICHUE OIBITOB, WUTKOCTPUPYIOIIMX MTPU3HAKY MPOTEKAHUS PEAKIIUN HOHHOTO
oOmeHa (oOpa3oBaHUE OCa/Ka, BbIJEJIEHHWE raza, oOpa3oBaHUE BOJbI), OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakuuu pa3iokKEHHs, COSAUHEHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C I[OMOIIBI0 KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHHE
DKCIIEPUMEHTAIIBHBIX 3a/a4.

2. Hemeranibl U UX COEAUHEHUS.

OO6mast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJIEMCTBUE C MeETaUlaMH, HEMETAUIAMH, MIeJoYaMu). XJIOPOBOJOPOA.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJMy4YeHUE, MpUMeHeHue. JleilicTBue
XJIOpa ¥ XJOPOBOAOPOAA HAa OPraHU3M 4YeJoBeKa. BaxkHelmme XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

O6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOCHHUS

ATOMOB, XapaKTCPHBIC CTCIICHU OKHUCJICHUA.



Crtpoenue u ¢pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnoTponHble MOAU(UKAIIMKM KUCIOPOAA U cepbl. XUMHUECKUE CBONCTBA CEpHI.
CepoBoaopo, cTpoeHue, pu3nueckue 1 XuMuyecknue cBoiicTBa. OKCHIIbI CEphI KaK
NPEICTAaBUTENIM KUCIOTHBIX OKcuaoB. CepHas KHCIOTa, (QU3NYECKUE U
XAMHYECKHE CBOWCTBAa (00OmMe Kak TMpeAcTaBUTENsl Kiacca KHUCIOT W
cneruduieckre). XUMUUECKHE PEaKIUH, JEeKallie B OCHOBE MPOMBIIIJICHHOTO
crnocoba mosydeHusi cepHoil kucioTel. [lpumenenue. Conm CepHON KHUCIOTHI,
KayecTBEHHas peakius Ha cynbdaT-uoH. Haxoxnenue cepsl u €€ coelnHEHUN B
npupojie. XUMUYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCTWHEHUSIMHU Cepbl
(KUCIIOTHBIE JOXKAHW, 3arps3HEHHE BO3IyXa H BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPAIICHHSI.

OOmiasi xapakTepucThKa 31eMeHTOB VA-Tpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTePHbIE CTEIIEHU OKHCIICHUSI.

A30T, pacrnpocTpaHeHHe B MPUPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3ora B mpuposie. AMMHaK, ero Gpu3nyecKkue 1 XUMUYECKUE CBOMCTBA,
nonydyeHue W npumeHeHwe. Coilu aMMOHHS, MX (PU3NYECKHE W XUMHYECKHE
CBOiicTBa, mpuMeHeHue. KadecTBeHHass peakinus Ha HOHBI aMMOHHUA. A30THas
KHUCTOTa, €€ TodyuyeHue, (U3MYecKue M XMMHUYECKHE CBOWCTBa (00IIMe Kak
IpeICTaBUTENS Kilacca KUCIOT U crneuuduueckue). VMcnonap3oBaHue HUTPATOB U
coJieli aMMOHUS B KaU€CTBE MUHEPAIbHBIX yI0OpeHNil. XUMUUECKOe 3arps3HeHHE
OKpYXKAaroIel Cpelpl COSAMHEHHUSIMH a30Ta (KHCIOTHBIE IOXKIH, 3arps3HEHHE
BO3/yXa, MIOYBBI U BOJIOEMOB).

®dochop, amnorponHbie Moaudukaimuu  docdopa, uzMUEcCKUe U
xumudeckue cBorictBa. Oxcua gocdopa (V) u pocdopHas kucnora, pusndeckue u
XUMUYECKHE CBOWCTBa, moiydeHue. Vcnomb3oBanme ¢docharoB B KadecTBe
MUHEPATBHBIX Y0OPEHUIA.

Ob6mas xapaktepuctuka 3MeMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEPHBIC CTEIIEHU OKHCIICHUSI.

Yrnepoa, amioTpomHble MOAUGUKALMK, PACIpPOCTPAaHEHHWE B MPHUPOJE,
bu3ndeckue W XMMHYECKHE CBOWCTBa. AncopOrus. KpyroBopor yriepoma B

npupone. OKcuasl yriaepoaa, ux pU3NYecKue U XMMUYECKHe CBOWCTBA, ACHCTBHE



Ha XKUBBIE OPTaHU3MBI, MOJyYEHHE U TMPUMEHEHHUE. DKOJOTHYECKHE MpPOOJIEeMBI,
cBs3aHHBIE ¢ okcuaoMm yriaepona (IV), rumoreza T17100ambHOTO TOTETICHUS
KJIUMaTa, MapHUKOBBIA 3(dexT. YrompHas KuciaoTa U e€ coiu, ux (pu3nueckue u
XUMUYECKUE CBOWCTBA, IMOJYYECHHE U INMpUMEHeHue. KauecTBeHHass peakuus Ha
kapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHATOB B OBITY,  MEIHUIHHE,
MIPOMBIIIIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHauanbHble TOHATHA OO0 OPraHUYECKUX BEIIECTBaX Kak o
COEIMHEHMX YyIiiepoaa (METaH, 3TaH, STWIEH, AalleTWIECH, 3TaHOJ, TJIHULEPHH,
yKCycHasi kucnora). [IpupoaHpie HCTOUHUKH YTIEBOAOPOAOB (yroJib, PUPOIHBINA
ra3, He(dTh), TPOAYKThl HUX TMepepaboTku (OEH3WH), WX poOJb B OBITY U
IIPOMBILLJIEHHOCTH.

[TonsiTue 0 OMONOTMYECKH BaKHBIX BEILECTBAX: XKUpaX, OenKax, yrieBoJax
— M UX POJM B JXKM3HM 4YeloBeka. MarepuanbHOE €AUHCTBO OPraHUYECKHUX H
HEOPraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, IMOJy4YEeHUE U
npumeHeHue. CoeauHeHUs KpemMHusi B npupoae. OOume npeacraBieHus o0
okcune kpeMHusA(IV) m kpemHueBoil kuciiore. CUIMKATBl, UX HCIOJIb30BAHHUE B
ObITY, MEIWLIMHE, MPOMBIIUIEHHOCTU. BaxkHeiiine cTpouTenbHbIE MaTepUabl:
KepaMHKa, CTEKJO, IIeMEeHT, OeToH, xene300eToH. I[IpobGrembr Oe3omacHOTO
WCITOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCETHEBHOM KU3HH.

XUMHUUYECKHUI SKCTIEPUMEHT: U3y4eHHEe 00pa3I[0B HEOPraHUYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTHI, TPOBEAECHNE KAYECTBEHHBIX PEAKIUNA HAa XJIOPUI-UOHBI
U HaOJIOJIeHUE MPU3HAKOB UX MPOTEKAHUs, OMBITHI, OTpaKkaronre (GU3n4ecKue u
XAMHUYECKUE CBOMCTBA TAJIOTCHOB U MX COCIUHEHUW (BO3MOYKHO HCITOJIb30BAaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHHE C oOpa3lamMu XJIOPUAOB (TaJIOTEHUIOB),
03HaKOMJIEHHE ¢ 00pa3amMu Cephl U €€ COeTMHCHHUSIMU (BO3MOYKHO HCIIOIh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZCHUE TIpoliecca OOyTIMBaHUS caxapa IMoJ| JeHCTBUEM
KOHILICHTPUPOBAHHON CEPHOM  KHUCJIOThbI, M3YYE€HUE XHMHUYECKHX CBOMCTB
pa30aBlieHHONM CEpHOM KHUCIOTHI, MPOBEJECHUE KAayeCTBEHHOM peaKkIuu Ha
cynpdar-uoH W HaOMIOJCHHE TNpu3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE C

¢uznyeckuMu CBOMCTBaMHM a30Ta, (ochopa U HX COEOTUHEHHH (BO3MOXKHO



UCIIONb30BaHUE  BHAEOMATEpUaioB), oOpa3lamMu a30THBIX H  (PochopHBIX
ynoOpeHull, MoJydeHue, coOMpaHue, pacro3HaBaHHE W M3yUYEHHUE CBOWCTB
aMMHaKa, MPOBe/ICHNE KaueCTBEHHBIX PeaKIMii Ha NOH aMMOHUS U GocdaT-uoH U
W3YUYCHHE IPU3HAKOB HMX IPOTEKAHMS, B3aWMOJCHCTBUE KOHUEHTPUPOBAHHOMU
a30THOM KHCJIOTBI C MeEIbl0 (BO3MOXHO HCMOJBb30BAHUE BHJIEOMATEPHUATIOB),
U3y4YEHUE MOJIENel KPUCTALTMYECKUX PEETOK aiMasza, rpaduta, QyJiepeHa,
O3HAaKOMJIEHME  C  MPOLECCOM  aACOpOUMM  PACTBOPEHHBIX  BEIIECTB
aKTUBUPOBAHHBIM YTIEM W YCTPOHCTBOM NPOTHBOTrasa, MOJy4YeHHE, COOMpaHue,
paclio3HaBaHME M  U3YYEHHE CBOMCTB  YIJIEKMCIIOTO Ta3a, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U CUJIMKAT-UOHBI U U3YUEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUHWEW CUIMKATHOM MPOMBIIUICHHOCTH,
pELIEHHE SKCIIEPUMEHTANBHBIX 337a4 N0 TemMe «BaxHelmme HeMeTaulbl U UX
COCAUHCHUA>.

3. MeTamibl 1 X COETMHEHMUS.

OO01ast XapaKTepUCTHKA XUMHUECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAaHUU
ux mnojoxeHusa B Ilepuogumueckoil cHCTEME  XMMHUYECKMX  AJIEMEHTOB
J.N. MengeneeBa u ctpoeHus atoMoB. CTpoeHHE MeTaLIoB. Mertaundeckas
CBA3b U METANIMYECKAs KPUCTALIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUNA PNl
HaNpsDKeHUN MeTaioB. OU3NYECKUue U XUMUYECKHe CBOMCTBA MeTayyioB. O01ue
crnocoObl mony4yeHus: MerawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmjaBbl (CTadb, YyryH, JIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[I{enouHbIe MeTAUIBL: MOJOKEHUE B [leproanueckoil cucteMe XUMUYECKUX
anemeHToB .M. MenzaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJICHHE B NIPUPOJE.
duznyeckre U XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus U Kanus). OKcuabl u
TUAPOKCUABI HATpuss W Kanus. lIpuMeHeHue MIeNnoYHbIX METAIOB M HX
COEIMHEHUMN.

[I{eoyHO3E€MENbHBIE METANIBl MAarHuid W KaJbUUW: IMOJOXEHUE B
[Tepuognueckon cucreme xumuuyeckux syeMeHToB .M. MenneneeBa, cTpoeHue

HNX aTOMOB, HAXOXKXJICHUC B IIPHUPOJC. dusznyeckrue U XMMUYECKHE CBOMCTBA MarHus



M Kanplus. BaxHenmme coeauHEHUs KanblUUs (OKCUI, TUIPOKCHUZ, COJM).
XKécTrkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS!.

AmomuHni:  nosiokeHne B [lepuomnueckom  cUCTEME  XUMHYECKHX
sanemenToB JI.W. MenaeneeBa, CTpOEHHME aToma, HAXOXKIACHUE B MPHUPOJE.
dusznyecKkue 1 XUMHUYECKUE CBOMCTBA aIFOMUHMSA. AMGOTEpPHBIE CBOMCTBA OKCH/IA
Y TUJPOKCHUAA ATFOMUHHUS.

Keneso: monoxenune B llepuoanueckor CUCTEME XHUMUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa, CTpO€HME aroma, HaxoXJIeHWe B mnpupoae. Dusnueckne u
XUMHUYECKUEe CBOMCTBA xene3a. OKCHUibl, THAPOKCUABL U coiu conu xene3a (II) u
xenesa (III), ux coctas, CBOMCTBA U MOJTYyUYECHHUE.

XUMUYECKUM SKCIEPUMEHT: O3HAKOMJIEHHE C o0pasllaMu METalioB U
CIJIaBOB, WX (PU3MYECKUMH CBOMCTBAMH, H3YyUYECHHE pPE3YyJbTaTOB KOPPO3UH
METauIoB  (BO3MOXHO  HCIIOJIb30BAaHWE  BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aHUMOJECUCTBUSA OKCUAA KaJbLUSl U HATPHUS C BOJOW (BO3MOKHO HCHOJIb30BAHUE
BHJIEOMATEPHUAJIOB), MCCIIENOBAHUE CBOMCTB >KECTKOM BOJBI, MPOILECCA TOPEHHUS
JKeJie3a B KUCI0poie (BO3MOXKHO HCMOJIb30BAaHUE BUAECOMATEPHUATIOB), IPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKLUMI HAa MOHBI (MarHus, KajblMs, aTOMUHHUS,
nuHKa, xenesa (I1) u xxenesa (I11), meau (II), HabmoaEeHNE U OMMMCAHKE TTPOIIECCOB
OKpalllMBaHUsl IUIAMEHUM HWOHAMHM HATpus, Kaauss U Kalblus (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB), HCClIenOBaHne aMQpOTEPHBIX CBOWCTB
TUJAPOKCHAA AIOMUHUSA M TUIPOKCHIA IIMHKA, PEIICHUE SKCIEPUMEHTATbHBIX
3ajJa4 no TeMe «BakHele MeTaaiabl ¥ UX COCIUHCHUS» .

4. Xumus U OKpy>Karolasi cpesa.

BemectBa n marepuansl B IOBCEIHEBHOM >XKU3HM 4ellOBeKa. besomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuil B ObiTy. IlepBas momomrs npu
XUMHUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHUECKOE 3arpsi3HEHHE OKpYXKarolel cpeabl (mpeaeiabHas JOomyCcTUMast
KoHIeHTpamus BeniecTs (nanee — [1JIK). Poap xuMuu B pelieHUn 3KOJOTMYECKUX
npoOJieM.

XUMUYECKUN OSKCIEPUMEHT: HU3y4YeHHE OO0pas3loB MaTepuanoB (CTEKIIO,

CIUIaBbl MCTAJJIOB, IMOJIUMEPHLIC MaTepI/IaJ'IBI).



5. MexnpenMeTHbIE CBSI3H.

Peanm3zanus MeXNpeAMETHBIX CBSI3eH NpH HM3YyYeHHUH XMMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOIb30BaHWE KaK OOMMX €CTECTBEHHO-HAYYHBIX
MOHSITUN, TaK U TIOHATUH, SBJSIONINXCS CUCTEMHBIMHU U OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OO0mue ecTecTBEeHHO-HAyYHbIE MOHATHS: HAYYHBIH (paKT, TUTIOTE3a, 3aKOH,
TEOpWs, aHallu3, CHUHTE3, KiacCUPUKAIKI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEPEHHE, MOJECIb, SBJICHHE, IapHUKOBBIN
3¢ (DeKT, TEXHOIOT S, MAaTEPHAIIHI.

®dwus3uka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsii, MPOBOIHUKH,
MOJYPOBOJTHUKH, ~ JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TEl0, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKas
peméTka, CruiaBbl, (PM3MUSCKUE BEIMYUHBI, CIUHUIIBI W3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: gorocunres, apixaHwe, O6mochepa, IKOCUCTEMA, MUHEPATHHBIC
yI00peHus, MUKPOIJIEMEHThI, MAKPOJJIEMEHTHI, TUTATEIIHLHBIC BEIICCTBA.

['eorpadusi: armocdepa, rtuapocdhepa, MHUHEpaAIbl, TOPHBIE TOPOJIHI,

IMOJIC3HBIC NCKOITACMBbIC, TOIIJIMBO, BOAHBLIC PCCYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOT'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

N3ydyeHne XMMUM Ha ypOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs HANpPaBICHO
Ha JOCTUKEHUE O00YyYaroIIMMMCS JMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
pe3yJIbTaTOB OCBOEHUS YUYEOHOT 0 IIpeMETa.

JINYHOCTHBIE pE3yJbTaThl OCBOEHMSI MPOrpaMMbl OCHOBHOI'O OOILEro
o0Opa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCIIUTATEIbHOU JEATENBHOCTA B COOTBETCTBHM C TPAJULIUOHHBIMH POCCHUICKUMU
COLIMOKYJIFTYPHBIMH W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, INPUHATBIMUA B
oOliecTBe MpaBUIaMUM M HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT MpoOIeccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U COLUAIM3ALUN 00YYarOLINXCS.

JIM4HOCTHBIE  pe3ynbTaThl  OTPAXKAOT  TOTOBHOCTh  OOyYarolmmxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlMil H
pacIIMpeHre ONbITA JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTprOTHYECKOrO BOCIIUTAHUS:

— LEHHOCTHOTO  OTHOWICHHS K  OTEUYECTBEHHOMY  KYJBTYPHOMY,
HUCTOPUYECKOMY M HAy4YHOMY HACJIEIUIO, ITOHUMAaHUs 3HAYCHHUs] XHMHUYECKOU
HAyKH B KU3HU COBPEMEHHOTr0 OOIIECTBa, CIMOCOOHOCTH BIAJETh TOCTOBEPHOMU
uHbopMalmen O TepeloBbIX JOCTIKEHUSX UM OTKPBITHSIX MHUPOBOH U
OTEUECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHUSIX 00 yCTpPOWCTBE
MHpa 1 00IIIEeCTBA;

2) rpa)kx1aHCKOr0 BOCIIUTAHUS:

— IPEACTABJICHUS O COLMAIBHBIX HOPMAaX M IPAaBWIAX MEKINYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIEIOBATENbCKOM, TBOPUECKOM M JAPYyrUX  BHAAX
JESITEIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW MAESITENbHOCTH MpH
BBINIOJITHEHUM Yy4€OHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHHMH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUEOHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TMPOILIECCE€ ITOM y4EeOHON NEsITEIbHOCTH, TOTOBHOCTHU
OLICHMBaTh CBO€ IOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WULHU

HPaBCTBCHHBIX U IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUus HOCHGI[CTBI/Iﬁ IMOCTYIIKOB;,



3) LEHHOCTH HAyYHOT'0 MO3HAHUSL:

— MHPOBO33PEHUYECKMX MPEACTABICHUNA O BEIIECTBE M XUMHUYECKOU
peakiuu, COOTBETCTBYIONIUX COBPEMEHHOMY YpPOBHIO pa3BUTHA HAyKH W
COCTaBJISIIOLIMX OCHOBY JJi TMOHMMAaHMSI CYIIHOCTH HAy4YHOW KapTUHBI MHpA,
NpeAcTaBlieHUid 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHUSL  MPUPOIBI,
B3aMMOCBS3SX YeJIOBeKa C MPUPOJAHON CPelloi, O POJIM XMMHHM B TIO3HAHUU ITHUX
3aKOHOMEPHOCTEN;

- TIO3HABATEJIBPHBIX MOTHBOB, HAMPABJICHHBIX Ha TIOJYYCHHE HOBBIX
3HAHHUM 10 XUMHH, HEOOXOANMBIX I OOBICHEHHS HAOTIOAeMbIX MPOIIECCOB U
SIBJICHUH

- T[I03HaBaTeJbHON, MHPOPMALIMOHHON U YUTATEIBCKON KYJIbTYpbI, B TOM
YHCJIE HAaBBIKOB CAMOCTOSITEILHOW pabOThl ¢ YYEOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPATYpPOi, JOCTYMHBIMA TEXHHUUYECKHUMHU CpEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

- HHTepeca K 00y4eHHUIO U MO3HAHUIO, JH0003HATEILHOCTH, TOTOBHOCTH U
CIIOCOOHOCTM K  caMOOOpa30BaHMIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABIEHHOCTH M YPOBHSA OOyuYeHHUsS B
JTaJIbHEHIIIEM;

4) popmupoBaHUs KyJIbTYPBI 31I0POBBSI:

-~ OCO3HaHUA IIEHHOCTH >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
310POBbIO, YCTAHOBKM Ha 3JI0POBbIA 00pa3 *KU3HMU, OCO3HAHUS MOCIEICTBUNA U
HEMPUATHUSL BPEIHBIX NPUBBIYEK (YIIOTPEOJIEHUS aJKOIroJisi, HAPKOTUKOB, KypEeHHUS),
HEOOXOAMMOCTU COOJNIOJIEHUS TMpaBuil O€30MacCHOCTUH MpU OOpalleHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) TpyAOBOTO BOCIIUTAHUS:

- HWHTEpeca K MPaKTUYEeCKOMY M3yUCeHHIO MPOPECCUil U Tpyaa pasIudHOro
poJa, YBOXXEHUE K TPYly U pe3yjbTaTaM TPYJIOBOH JAesATEILHOCTH, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHUsI MPEAMETHBIX 3HAHUM IO XWMHUM, OCO3HAHHOTO BBIOOpA
WHIUBUTyJTBHON TPACKTOPUHU MPOJOKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,

yCHENTHON TPOo(HEeCCHOHATLHON AeATEIFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMECHH,



TOTOBHOCTb aJalTUPOBATHCS B MPOPECCHOHATBHOMN CPEE;

6) PKOJIOTMYECKOr0 BOCITUTAHHS:

— BKOJOTMYECKH LIEIECO00pa3HOro OTHOLIEHUS K NPUPOIE KAK HCTOYHUKY
KU3HM Ha 3emile, OCHOBE €€ CyLIECTBOBaHUS, IOHMMAaHUs LIEHHOCTH 310POBOTO U
Oe3omacHOro o0Opas3a JKU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY
(¢u3nyecKoMy M NCHUXHYECKOMY 3/10pPOBBIO, OCO3HAHUS LIEHHOCTHU COOJIIOJIEHUS
IpaBuJI O€30MACHOTO MOBEICHUS TpU pabOTe ¢ BEUIECTBAMH, a TAKXKE B CUTyaIUsX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJECH;

— CHOCOOHOCTH MPUMEHSTH 3HAHUS, MOJTy4daeMmble NMPU U3YUCHUHU XUMHH,
JUISL PELICHMS 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIEH MPUPOIHON CPEOH, TOBBIILICHUS
YPOBHSL  3KOJIOTMUYECKOW  KYyJIbTYpbl, OCO3HaHHs TJ00AlIbHOIO  XapakrTepa
HKOJIOTMYECKUX MPOOJIEM U ITyTEH UX PELIEHUs TOCPEICTBOM METO/I0B XUMHUH;

— DKOJIOTUYECKOTO MBIIIJICHHS,, YMEHHMS pPYKOBOJACTBOBAaTHCSI UM B
II03HABATEJIbHOM, KOMMYHUKATUBHON U COLMAIIBHON ITPAKTUKE.

MeranpenmeTHslie pe3yibpTaTbl. B cocTaBe MeTanpeaMETHBIX PE3YJIbTaTOB
BBIJIEJISIOT 3HAYUMBbIE U1 (POPMHUPOBAHUS MUPOBO33pEHUS OOLICHAYYHbIE TIOHATUS
(3aKOH, Teopusi, NPUHLMII, TUIOTE3a, (AaKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U
Jpyroe.), KOTOpbIe UCTOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YU€OHBIX MpeIMeTax u
MO3BOJIAIOT HA OCHOBE 3HAHUN U3 3TUX MPEAMETOB (DOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAay4YHOM KapTUHE MHUpPA, M YHHUBEpCalbHbIE ydeOHbIe EHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), KOTOPbIE 00ECIEYMBAIOT
(opMUpOBaHHE TOTOBHOCTM K  CAMOCTOSITEIbBHOMY  IUIAHUPOBAaHUI U
OCYIIECTBJICHUIO  y4eOHOM  JeATENbHOCTH. MeranpeaIMeTHble  pe3yJIbTaThl
OCBOEHHUSI 00pa30BATENBbHOM MPOrpaMMbl IO XUMHUU OTPAXKAIOT OBJIAJCHHE
YHUBEPCAIBHBIMHU NIO3HABATEILHBIMU JEHCTBUSAMH, B TOM YHCJIE:

1) 6a3oevie nocuueckue oeicmeus:

— yYMEHHUE UCIOJIb30BaTh MPUEMBI JIOTUYECKOIO MBILUICHUS IPU OCBOCHUU
3HAHUM: PacCKphIBaTh CMBICH XMMHMYECKUX MOHATHM (BBIIEIATH UX XapaKTEpPHbIC
IIPU3HAKH, YCTaHABJIMBATh B3aUMOCBS3b C JPYIMMHU NOHATHAMH), HUCIOJIb30BATh
HOHSTUS JJI1 OOBSICHEHUS OTJENbHBIX ()aKTOB U SIBJICHUI, BBIOUPATh OCHOBAHUS U

KpUTCpUH IJIsA KJIaCCI/I(I)I/IKaHI/II/I XUMHWYCCKHUX BCIICCTB U XHMMHNYCCKHX peaKuHﬁ,



yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3yYCHUS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHIYKTHUBHBIE, JE€yKTUBHBIE, IO aHAJIOTHH),
MPOBOJAUTH BBIBOJIbI U 3aKJIFOUEHUS;

- YMEHHME NPUMEHATH B IPOILECCE MO3HAHUS TOHATHSA (NPEIMETHBIE U
METaNpPEIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIEIIN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUHM MOJIEJIbHBIE MPEJACTABICHUS —
XUMUYECKANA 3HAK (CUMBOJ DJEMEHTa), XUMHuYeckas ¢GopMmyia W YpaBHCHHUE
XUMHUUYECKON peakli — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3ajlay, C YYETOM
ATUX MOJIECTBHBIX MPEJICTABICHUI BBISIBISATh M XapaKTEPHU30BaTh CYIIECTBEHHbIC
MPU3HAKU U3YyYaE€MbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKILIUi,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yUAEMbIX MTPOLECCAX U SBICHUSX;

2) 6azoevle uccieoosamenbcKue Oelucmeus:.

- YMEHHME WCIOJIb30BaTh  IOCTABJIEHHBIE BONPOCHI B  KadyeCTBE
WHCTPYMEHTA TIO3HAHUS, a TaKXKE B KAyeCTBE OCHOBBI i1 (POPMHUPOBAHUSA
TUIIOTE3BI IO IPOBEPKE MPABUIBHOCTHU BBICKA3bIBAEMBIX CYKICHUM;

- mnpuoOpeTeHue OmbITa Mo MIAHUPOBAHUIO, OPTaHU3ALMHA U TPOBEJICHUIO
YYCHHYECKUX OKCIIEPUMEHTOB: YMEHHE HaONIoAaTh 3a XOJOM Iporiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €T0 PE3yibTaT, (OpPMYIUPOBaTh 000OIICHHS 1
BBIBO/IbI 110 Pe3yJIbTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM paloTe;

3) paboma c ungpopmayueii:

- yMeHHue BbIOMpaTh, aHAJTU3UPOBATh U UHTEPHPETUPOBATH UHPOPMALIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOTyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OpMaIHIO;

- YMEHHME IPUMEHSTh Pa3JIMYHbIE METOJbl W 3alpocChl INpPU IOUCKE U
otbope wuHPOpPMAIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX IS
BHITIOJIHCHHUST YYEOHBIX W TIO3HABAaTEIBHBIX 3a/lady  OMPEACIEHHOTO THIIA,

npuodpeTeHue OmbITa B oOnactu VCTIOJIb30BaHUs



WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJIECHUE  KYJbTypOu
AKTUBHOTO HCIOJb30BAaHUS PA3NIUYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITENIBHO
BbIOHpATh ONTUMANIbHYIO (POPMY MpencTaBiIeHUs HHPOPMAIUU U HILTIOCTPUPOBATD
pelaemMblie 3aa4d HECJIOKHBIMU CXEMaMHM, JuarpamMMmMaMu, JIpyruMud (GopMamu
rpaduKu ¥ ©X KOMOWHAIIUSIMU;

- yMEHHUE HCIOJIb30BaTh M aHAJIM3UPOBaTh B Mpolecce ydeOHOU u
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBAa M TPAHCIIOPTAa HAa COCTOSHUE OKPYXKAIOIIEH MNPUPOTHON
Cpenbl;

VY oOyuaromerocss OyayT cQOpMUpOBaHbI CIEIYIONIME YHUBEpPCAJIbHBIC
KOMMYHUKATUBHBIE IEHCTBUS:

- YMEHHME 3aJlaBaTh BOMNPOCHI (B XOA€ AWaiora U (Wjih) JUCKYCCHUM) IO
CyLIECTBY  0OCyXIaeMoil  TeMbl, (OPMYyIHpPOBaTh CBOM  MPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TIPEI0KEHHOMN 3a1a4uu;

- npuoOpeTeHue OmblTa NPE3EHTAMU  PE3yJIbTATOB  BBINIOJHEHUS
XUMHUYECKOTO IKCIepuMeHTa (J1abopaToOpHOTO OIbITa, JIA0OpaTOpPHOU pabOThI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, YU€OHOTO MPOEKTA);

- 3aMHTEPECOBAHHOCTb B COBMECTHOM CO CBEPCTHHKAMHM IO3HABATEIHHOU
U HUCCIIEOBATENIbCKON JESTENIbHOCTH MPU PEIIEHWH BO3HUKAIOIIMUX MpoOJieM Ha
OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS MO3UIMI (00CyXIeHHs, 0OOMEH
MHEHUSMH, «MO3TOBBI€ IITYpPMbl», KOOPAMHAIMS COBMECTHBIX J€HCTBUIA,
onpeeseHue KpUTEPUEB MO OI[EHKE KaueCTBa BHIMOJIHEHHOW pabOThl U APYTHE);

VY oOyuaromerocss OyayT cQOpMUpOBaHBI CIEIYIOIIME YHUBEpPCAJIbHBIC
PETYJSTUBHBIE TCUCTBUS:

- YMEHHE  CaMOCTOSITENbHO  ONpEeAeNATh  LEeNU  JESTENbHOCTH,
IUIAHUPOBATh, OCYIIECTBIIATh, KOHTPOJIMPOBATH W TpU  HEOOXOJUMOCTU
KOPPEKTHUPOBATh CBOKO JICSITEIBHOCTh, BbIOMpaTh Haubonee d(PdeKTuBHbBIC
CrnocoObl pelieHusi y4eOHbIX U T[O3HABATENbHBIX 337a4, CaMOCTOSITEIBHO
COCTaBIATh WM KOPPEKTUPOBATH MNPEMIOKEHHBIM aJIrOpUTM JEUCTBUU IPH
BBITIOJIHCHUH 33IaHUM C yYE€TOM TIOJNYYCHHS HOBBIX 3HAHUH 00 W3y4aeMBbIX

00BEeKTaxX — BCHICCTBAX M PCAKIUAX, OLCHHBATHL COOTBCTCTBUC IIOJYUYCHHOI'O



pe3yJsbTaTa 3asBJICHHOU LIEIIH;

- YMEHHME HCIIOJb30BaTh W aHAJIU3UPOBATH KOHTEKCTHI, MPEIaracMele B
YCIIOBHM 33/IaHUU.

IIpeameTHbIe pe3yJbTATHI OCBOCHUS MPOIPAMMBI 110 XUMHMH HA YPOBHE
OCHOBHOTI'0 0011er0 00pa30BaHMs

B cocraBe mnpeAMETHBIX PE3YJNbTATOB MO OCBOCHUIO 00S3aTEIHLHOTO
COJIep’KaHus, YCTAHOBIIGHHOTO JaHHOW (enepanpHOl padouel mHporpaMMoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS HAay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI
neicTBui, crneuuduyeckue A NPEAMETHON o0macth  «XUMHS», BHIBI
JNEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO  3HAaHMS, €ro HHTEpIpETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIlUsIX.

K xonuy oodyuenusa ¢ 8 knacce y obOyuaromierocs Oyay copmMupoBaHbl
CIEeAYIOIME IPEAMETHBIE PE3YIbTAThI IO XUMUMU:

— PpacKpbIBaThb CMBICII OCHOBHBIX XMMHWYECKUX IOHATHM: aTOM, MOJIEKYJIA,
XUMUAYECKUH DJEMEHT, IPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOIHAasT W HEOJHOPOJHAs), BaJlEHTHOCTb, OTHOCHUTEIIbHAs aTOMHas U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JIi XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCUI, KUCIIOTA,
OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHCICHHWs, XUMHYECKas
peaxiusi, KiacCu(PHUKAIUS PEeaKIHii: peaklui COCIMHEHUS, PEaKIIUU Pa3JIoxKeHUs,
peaklMy 3aMeIleHUs, peakiuu OOMEHa, 9K30- U SHIAOTEPMUYECKHUE pPEeaKIUH,
TEIIOBOM 3(PQeKT peakiuu, sApOo aToma, SJIEKTPOHHBIM CIIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, IMOJSpHAs U HENoJsgpHas
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, NOH, KATUOH, AaHUOH, PacTBOP, MaccoBas J0JIA
BEIIECTBA (IPOLIEHTHAS! KOHLEHTPALMSA) B paCTBOPE;

- WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHYECKMX IIOHATHU H
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEIIECTB U UX MPEBPALICHUM;

- HCIOJb30BaTh XMMHUYECKYI) CHUMBOJIMKY JUIsl COCTaBieHUs (HOpMyT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

— OMpeAensATh BaJIECHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,

CTCIICHb OKHMCIICHHA JJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, TPUHAIICKHOCTD



BEIIECTB K OINpeAeNEHHOMY KJIacCy COCTUHEHH 1Mo GopMysiaM, BUA XUMUYECKON
CBsI3M (KOBAJICHTHAS M NOHHAsI) B HEOPTAaHUYECKUX COCTMHEHUSAX

- packpeiBaTb cmbicn llepuommueckoro 3akona [[.W. Menneneena:
JEMOHCTPUPOBAaTh  MOHMMAaHWE  IEPUOJMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX DJIEMEHTOB OT MX IOJIOKEHHs B llepuoamdeckoil cucreme, 3aKOHOB
COXpaHEHUs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOIO
y4eHUs, 3aKOHa ABOrajJpo, OMHCHIBATh M XapaKTEPU30BaTh TAOIHUHYIO (PopMy
[leproauyeckor CUCTEMBl XUMHUYECKUX JIEMEHTOB: Pa3jnyaTh NOHATHS «IJIABHAS
nonarpynna (A-rpynmna)» u «modounas noarpymnmna (b-rpynma)», Manbie u OoJbIIHe
NEpPUOABl, COOTHOCUTh OO0O3HAU€HUs, KOTOpbIE MMEKTCI B  Ta0nuie
«Ilepuognueckass cucrema xumuueckux dneMeHToB [[.M. MengeneeBa» ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHMYECKUX DJIEMEHTOB
(cocTtaB W 3apsan sAapa, oOIIee YHUCIO 3JIEKTPOHOB M paclpeneseHHe HUX IO
AIIEKTPOHHBIM CJOSIM);

- KJIaCCU(PUIMPOBATh XMMHUECKHUE IJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PEAKIUHU (110 YUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BELIECTB, 110
TerioBoMy 3 Pexry);

- XapakTepHu3oBaTh (OMHUCHIBATH) OOIIME XMMHYECKHE CBONCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOXATBEPKAAs ONMCAaHUE TPUMEPAMU MOJEKYJSPHBIX
YPaBHEHUM COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKLINN;

— IIPOTHO3MPOBATb CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KAaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALLCHUN B
Pa3INYHBIX YCIOBUSAX;

— BBIYMCILITH OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJISIPHYKO MAacChl
BEIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO 3JIeMEHTa Mo (GopMylie COEAUHEHU,
MAacCOBYKO JOJIIO BEIIECTBA B PACTBOPE, NMPOBOAWUTH PACUETHI IO YPaBHEHUIO
XUMHUYECKON pEeaKLHu;

— IPUMEHATH OCHOBHBIE OIEPALMM MBICIUTEIBHON JACSATEIBHOCTH —
aHallu3 W CUHTE3, CpaBHEHHUE, 0000IleHHEe, CHCTEMaTU3alnIo, KIacCHU(pHUKAIHIO,
BBISIBJICHUE NIPUYUHHO-CIICICTBEHHBIX CBSI3€U — Il U3YUYEHHUsI CBOMCTB BEILECTB U

XUMHUYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHbIC MCTO/JbI IMO3HAHUA — H36JHOI[€HI/IC,



U3MEpPEHUE, MOJEIIMPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

- CJIENOBAaThb  IIPaBWJIaM  IIOJIb30BAHMSI  XMMHUYECKOM TIOCYIOM H
71a00paTOpHBIM 000PYI0OBaHHEM, a TaKXkKe MpaBUiIaM OOpaIleHUs ¢ BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB MO MOJYYEHUI0O M COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJA U
KMCJIOpPOJIa), MPUTOTOBJIICHUIO PACTBOPOB C OMNPEACIEHHOW MacCOBOM J0JieH
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U IIPOBOJIUTH XUMUYECKHUE SKCIIEPUMEHTBI
II0 PACIIO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCJIOT C IOMOIIBIO MHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APYyTHE).

K xonuy ooyuenusa ¢ 9 knacce y obGyuaromierocs Oyay copmMupoBaHbl
CIeAyIoUME MPEAMETHBIE PE3YIbTATHI IO XUMUHU:

— packpbIBaTh CMBICII OCHOBHBIX XHWMHYECKHUX IIOHSATHI: XUMHYECKUU
QJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, AHHOH, IPOCTOE BELIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHUCIEHUS,
XUMHUYECKasi peaklus, XUMUYecKas CBs3b, TEIUIOBOM 3(h(EKT peakuuu, MoJlb,
MOJISIpPHBI 00BEM, PacCTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, ANEKTPOIUTHUECKAS
JUCCOIIMAIMS, peaKIIMM MOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble ¥ HeoOpaTHMblE pPEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuy, OKHUCIMUTENb, BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAHOBIICHHUE,
amjotponus, amMQpoTepHOCTb, XHWMHUYECKas CBsI3b (KOBaJECHTHAas, HMOHHA,
METAJUIMYECKAs), KPUCTAJUIMYECKAsl pEIIETKa, KOPPO3Us METaIoB, CIUIABHI,
CKOpPOCTh XMMHUYECKOW pEaKUHH, MPEAEeNbHO aomyctumas kKoHueHtpamus [IIK
BEILIECTBA;

-  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHX IOHATUUA U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

— UCHOJB30BaTh XUMHUYECKYIO CHUMBOJIUKY [JISI COCTaBJICHUSA (POopMyIl
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIUM;

—  OINpEIeNsATh BAJEHTHOCTb U CTENEHb OKUCICHUS XUMHUECKUX DIIEMEHTOB
B COCQUHEHMSIX pPa3JIMYHOIO  COCTaBa, IPUHAMICKHOCTh  BEIIECTB K
onpeAenéHHOMY KJIACcCy COEAMHEHUN Mo QopMmysiaM, BUJ XHMHUYECKOW CBSI3U

(KOBaJ'IeHTHaH, HOHHaAa, MeTaJIJII/I‘-IeCKaﬂ) B HCOPIraHUYCCKUX COCIMHCHUAX, 3apsA/]



MOHA 10 XUMHYECKoW (opmMmyre, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAUHEHUW, THUIl KPUCTAUIMYECKOW PEMETKU KOHKPETHOIO
BEILIECTBA;

- packpeiBaThb cMbIca [lepuoamueckoro 3akona J[.U. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHE: OIMUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ileproguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3iUYaTh MOHSITHS
«TiaBHas noArpynma (A-rpyrrma)» u «modounas noarpynna (b-rpynma)», mansie u
Oonblllie TEpPHOJbl, COOTHOCHTH OO0O3HAUEHHUs, KOTOpPhIE HMEIOTCS B
NEPUOANYECKON TabNuIe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacrpeielieHde UX IO 3JIEKTPOHHBIM CIIOSIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B UBMEHEHUH CBOKCTB AJIEMEHTOB U UX COEAUHEHUN B MPEAEIIaX MajbIX MEPHOJIOB
Y TJIaBHBIX MMOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

- KIacCU(PUIMPOBATH XMMHUECKUE SJIEMEHTbI, HEOPTaHUYECKUE BEIIECTBA,
XUMHYECKUE PEAKIUU (IT0 YUCILY M COCTaBY YYACTBYIOIINX B PEAKLIUH BELIECTB, MO
TerIoBoMy 3(h@eKxTy, M0 H3MEHEHUIO CTENEeHEeH OKHUCICHUS XHMHYECKUX
3JIEMEHTOB);

- XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CleUU(PUUECKUE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJITBEPXKAAs OMUCAHHE MPUMEPAMHU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

— COCTaBJATHh YPABHEHHS DJIIEKTPOJUTHYECKONM AUCCOLMALNAM KHUCIOT,
ieI0uei U cojiei, MOTHbIE ¥ COKpalIEHHbIE YpaBHEHHUS peaKIuii HOHHOTO0 OOMEHa,
YPaBHEHUS pEaKUui, IMOJATBEPKIAIONIMX CYIIECTBOBAHUE TIE€HETHUYECKON CBS3H
MEK]ly BEILECTBAMHU PA3JINYHBIX KIIACCOB;

-~ PpacKpbIBaThb CYUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUU
MOCPEACTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiuii;

- TMPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHUS,
BO3MO>KHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

— BBIYHCIIATH OTHOCUTEJIBHYK) MOJIEKYJSIPHYKD M MOJIIPHYK) MacChl
BEIIECTB, MACCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa Mo (GopMylie COEAUHEHU,

MacCOBYIO [IOJIF0O BEIECTBA B PACTBOPE, IMPOBOAUTH PACUEThl [0 YPABHEHUIO



XAMHUYECKON PEAKIU;

- coOirofaTh MpaBUia  MOJIb30BAHMUA  XMMHUYECKOM  TOCYyAoH U
71a00paTOpHBIM 000PYIOBaHHEM, a TAaK)Ke MpaBHUiia OOpaleHHs C BEIIECTBAMH B
COOTBETCTBUU C HMHCTPYKUHUSMH MO BBIOJHEHHUIO J1a0OpPaTOPHBIX XUMHUYECKUX
OTBITOB MO TMOJYYEHHIO U COOMPAHUIO Tra3000pa3HbIX BEIIECTB (aMMHaKa U
YTJIEKHUCIIOTO Tra3a);

- TPOBOAMUTH PEAKIUH, TMOATBEPKAAIOIINE KayeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PAClO3HABATH OMBITHBIM MyTEM XJIOPUAOPOMHII-, MOIUI-,
KapOoHaTt-, pocdar-, CUIMKAT-, CyIbdaT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHUS U
MOHBl M3YYEHHBIX METAUIOB, NPUCYTCTBYIOIIME B BOAHBIX PacTBOpax
HEOPraHMYECKUX BEILIECTB;

- TPUMEHSTh OCHOBHBIE OIEPAllUM MBICIUTEIBHOW JEATEIbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHWE, OO0OOIIEHNEe, CHUCTEeMATH3aIMI0, BBISBICHUE
IPUYUHHO-CIEICTBEHHBIX CBSI3¢W — Ui M3YyYEHHUS CBOMCTB BEUIECTB U
XUMUYECKUX PEaKIfii, €CTECTBEHHO-HAyYHbIe METO/bI MO3HAHUS — HaOJro/IeHue,

U3MEpEeHUEe, MOACIMPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC

KoandyecTBOo yacoB

Kontpo IpakTu DyiekTpOHHBIE (IU(POBbIE)
Ne n/m HaumeHnoBaHue pa3/iesioB M TeM NPOrPaMMBbI
Bcero JbHBIE yeckne o0pa3oBaTejibHbIE PecypcChl
padoThI padoThI
Pa3nen 1. [lepBoHayajbHble XUMHUYECKHE OHATHSA
11 XuMusi — BakHast 00J1aCTh €CTECTBO3ZHAHUSA U 4 ’ bubmuorexa [JOK
' MPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bu6nmuoreka [JOK
1.2 BemecTBa 1 XuMu4ueckue peakiuu 15 1
p https://m.edsoo.ru/7f41837¢
Htoro no pasneny 19

Pa3nen 2. BaxkHeiilune npeacrTaBuTe/ M HEOPraHNYECKUX BelleCTB

Bbu6nuoreka [JOK
2.1 B .K T o 4
O3AYX. RHUCIOPOA. LIOHATHE 0D Okehax https://m.edsoo.ru/7f41837¢c
b K
2.2 Bonopon. [Tonsitue o kucnorax u comusix 7 1 nosmorexa LO
https://m.edsoo.ru/7f41837¢
2.3 Bona. PactBopsr. [TonsiTue 06 ocHOBaHMSIX 5 1 1 bubmorexa LOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
24 7| 14 1 1
OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSIUHEHUN hitps//m.cdsoo.ru/7f41837c
30

Hroro no pazneny

Pazpnen 3. Ilepunonnueckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 3jaeMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIbLHO-BOCCTAHOBHTEIbHBIE pPeaKkuuun

3.1

Ilepuoanueckuii 3akoH u [leprnonnyueckas cucrema
xuMudeckux 3yemenToB J. . Menaeneena.

7

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢




CrpoeHue aToma
39 Xumundeckas cBs3b. OKHCIUTEILHO- 2 | bubmuorexa [JOK
' BOCCTAHOBHTEIIBHBIC PEAKIIUH https://m.edsoo.ru/7f41837c
Hroro mo pazneny 15 bubmorexa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpemst 4 bubmorexa [TOK
PBHOE BP https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
9 KJIACC
KoimnuecTBo yacoB
Ne HaumeHoBaHMe pa3jeioB U TeM DJIeKTpPOHHbIe (LM (ppOoBbIE)
Kontpoasn IIpakTHYeck
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PecypChl
ble padoThbI e padoThbl
Pa3nen 1. BemecTBo U XUMHYeCKHE PeaKIIUA
L1 [ToBTOpeHUe 1 yruyOiaeHne 3HAaHUA 5 bu6nuoreka [JOK
' OCHOBHBIX Pa3/IeOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLIHALIMSI. 1 | bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 15
Pasnen 2. HemeTa/uibl M UX COeIMHEHUS
OO6mr1ast XxapaKTepUCTHKA XUMHUECKHUX 9 | bubnuoreka [JOK

2.1

aneMeHToB VIIA-rpynmnsl. ["anorenst

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




OO01mas xapakTepruCcTHKa XUMUIECKUX
2.2 snemMeHToB VIA-rpynmel. Cepa u eé 9 Bubmmorexa HOK
’ Py - -eP https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapakTepruCcTUKa XUMUIECKUX
2.3 aneMeHToB VA-rpynisl. A30T, pochop u 10 bubmorexa LIOK
' py ' ’ p https://m.edsoo.ru/7f41a636
UX COEIUHEHUS
OO0mmas XxapakTepruCTHKa XUMHUYISCKUX
2.4 snemMenToB [VA-rpyamsl. Yriepon u 9 bubnorexa LIOK
' . PYTHIRL: PO https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCITUHCHUS

Hroro no pazneny

37

Pa3zgen 3. MeTaJJIbI M X COCIUHEHU S

but6mmoreka [IOK
1 7| 2
3 Obmue cBoicTsa MeTaIOR https://m.edsoo.ru/7f41a636
but6mmoreka [IOK
3.2 B 7 12 1
aXHEHITHEe METaIJIbl M UX COCTUHCHUS hitps://m.cdsoo.rw/7f41a636

Hroro no pazneny

14

Pasznen 4. Xumus u oxkpy:xamomas cpeaa

41 BeniecTBa 1 maTepuansl B KU3HU 3 but6mmoreka [IOK
’ 4eJI0BEKa https://m.edsoo.ru/7f41a636
Uroro no pazneny
PesepBHOE BpeMs 3 bubmmorexa IOK
P P https:/m.eds00.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
8 KVIACC

KoanuecTBO 4acoB

Ne JJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KontpoJjabn IIpakTHyeck
n/n Bcero o0pa3oBaTejibHbIE PecypChl
ble padoThI He padboThbl
[Ipenmer xumuu. Posab XuMuu B KU3HU
1 yenoBeka. IIoHATHS 0 MeToJax MO3HaHUSI 1 buomorexa [IOK
' A https://m.edsoo.ru/ff0d210c
B XUMHHU
but6mmoreka [IOK
2 Tena u BemecTBa 1
B https://m.edsoo.ru/ff0d227e
3 du3nYECKUe U XUMUYECKUE MTPEBPAIIEHHS | Brbmorexa [IOK
BEIECTB https://m.edsoo.ru/ff0d227e
4 I[Mpaxktuyeckas padora Nel "®usuueckue | brbmiorexa LIOK
Y —————— https://m.edsoo.ru/ff0d227e
[lepuoauueckasi cucteMa XUMHYECKUX but6mmoreka [IOK
5 snemenToB .. Menaeneena. | https://m.edsoo.ru/ff0d227e
XUMUYECKUH 3JIEMEHT - ONPEAETICHHbBIN
BHJ] aTOMA.
6 XUMHUYECKUE AJIEMEHTBI. 3HAKU | bubmuoreka [{OK
(CHMBOJIBI) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 [IpocTbie U clOXKHBIE BEUIECTBA, UX | bubnunoreka LIOK
oOpa3oBaHue https://m.edsoo.ru/ff0d2a6¢c
[IpocThie U CIIOXKHBIC BEIIECTBA UX
but6mmoreka [IOK
8 oOpa3oBaHue. ATOMHO-MOJICKYJISIPHOE 1

yuenue. M. B. JIoMoOHOCOB — y4€HBIN-

https://m.edsoo.ru/ff0d2d50




OHIMKJIONICAUCT.

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

9 Xumudeckas gpopmyina. BaneHTHOCTH
(b pMY https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX DJIEMEHTOB
10 BanentHocth. CocTaBlieHME XUMUYECKUX bubmuoreka [{OK
¢dbopMyI1 IO BaJIEHTHOCTH. https://m.edsoo.ru/ff0d37fa
11 OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323¢c
12 MaccoBas 10711 XMMHAYECKOT 0 3JIEMEHTA B bubnuoteka [JOK
COCIUHCHUU https://m.edsoo.ru/ff0d350c
13 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukamnus XuMHUIecKuX peakiui
14 (coe I/IH(EHI/ISI a3J105KEHUS 3a1\I/:e CHUS bubmorexa HOK
8 P > SAMEHIEHIEL https://m.edsoo.ru/ff0d3f34
obMeHa)
15 KonuuecTtBo BeniecTBa. Mosb. MossipHast bubnuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
16 Pemenue 3a1ad Ha BEIYKMCIICHHE
MOJISIPHOM MacChl M KOJIMYECTBA BEIIECTBA
Brrancnenus konuuecTBa, MacChl
17 BEILIECTBA 10 YPABHEHUSIM XUMHYECKHUX bubmorexa [IOK
THECTRA 10 P https://m.edsoo.ru/fF0d5708
peakiui
13 Yucteie BemecTBa 1 cMecH. CriocoObl bubnuorexa [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26¢ca
[TpakTuueckas padorta Ne 2 «Paznenenue
. but6mmoreka [IOK
19 cMecel (Ha mpuMepe OYMCTKH
. https://m.edsoo.ru/ff0d28c8
MIOBapEHHOM COJIN)»
20 Bo3nyx — cMech razos. CocTtaB Bo3ayxa. but6mmoreka [IOK




Kucnopon — aneMeHT u npocroe
BenlecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

21 KHUCJI0poJa (peakiuu OKUCICHUS bubmorexa OK
POJa \pEait ’ https://m.edsoo.ru/f0d4614
ropenue). [lonstue 06 okcumax
CniocoObI noty4eHus KUCI0po1a B
but6mmoreka [IOK
22 71a00paTOPUN U TPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopona
TennoBoii 3pPpexkT XUMUIECKON peaKInu,

3 MOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
YpaBHEHUH, DK30- U JHIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peakuusax
TomnuBo (HedTh, yroib U METaH).

24 3ar SISHGIEI/qu];OS yxa CIocoObl iro bubmmorexa LIOK

P Ay, https://m.edsoo.ru/ff0d4c4a
PEIOTBPALICHUS
[IpaxTuueckas padora Ne 3 o reme
25 «[lomy4yenne u coOupanue KHCIopoaa bubmorexa [IOK
Y . p poa, https://m.edsoo.ru/ff0d4ae2
U3Yy4YEHHE €ro CBOMCTB»

26 Bonopon — anemMeHT U mpocToe bu6bnuorexa LIOK
BelecTso. Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0

7 DU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [{OK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

)3 Crioco0bI moTy4eHus BOJOpOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

29 «[Tomy4yenne u cobupanue BOAOPOIA Bubmmorexa [IOK

Y oHp AOPOAa, https://m.edsoo.ru/ff0d4f42
U3YYCHHE €r0 CBOMCTB»
30 Momnspabiii 00bEM ra3oB. 3aKOH bubnuotexa [JOK




ABoraapo

https://m.edsoo.ru/ff0d542e

Brranciaenust 00L€Ma, KonyecTBa

31 BEII[ECTBA ra3a Mo €ro U3BECTHOM Bubmmorexa [IOK
B MY https:/m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WA 00BEMY
Brraucnenus 00bEMOB ra3oB 1Mo
but6mmoreka [IOK
32 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
13 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJBI https://m.edsoo.ru/ff0d587a
Bona kak pactBopurtens. HacbleHHbIe 1
34 HEHACBI epHHLIe paCTBO bl. MaccoBas Bubmmorera [IOK
0 PactBopaL https://m.edsoo.ru/f0d5b40
JI0JISI BEILIECTBA B pacTBOpE
3 Pemenne 3aau Ha MacCoBYIO JOJIO brbmotexa LIOK
PACTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5b40
16 Pemenne 3a1a4 Ha MAaCCOBYIO JOJIO Bubmmoreka [OK
PACTBOPEHHOTO BEIIECTRA https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o Teme
37 «[IpuroroBrieHue pacTBOPOB € bubmmoreka [JOK
onpeaeséHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PpacTBOPEHHOTO BEIIECTBA»
18 Oxkcupel: cocTaB, KacCU(UKAIINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
bub6munoreka LIOK
39 CocraB OCHOBaHUU.
https://m.edsoo.ru/ff0d59e2
40 OcHoBaHusI: cOCTaB, K1accudukams, bubmmoreka [JOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
41 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnuotexa [JOK




OCHOBaHMI https://m.edsoo.ru/ff0d67ca
[TonydyeHnune u XuMHYECKHE CBOMCTBA
42 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubnmorera LHOK
’ P https://m edsoo.ru/ff0d664e
OKCHJIOB
43 Kucnotsr: cocras, knaccuduxaus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
44 [lonydyeHne n XuMHu4YeCKHE CBOWCTBA Bubmuotexa [JOK
KHUCIIOT. https://m.edsoo.ru/ff0dfee2
45 Conu (cpenHue): HOMEHKIIATypa, CoCoObI bu6nuoreka [JOK
MOJTYy4YEHUS, XUMAUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
46 Nunukaropel. HeliTpanbsHas, menovHas,
KHCIJIOTHas Cpena.
47 I'eneTnueckas cBsI3b MEXKIy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
43 I'enernueckas cBsA3b MEXKIY KilacCaMu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
[TpakTuueckas padota Ne 6. Pemenue
49 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»
. bu6nuoreka [IOK
50 O00011eHNEe U cUCTEMATU3aLMs 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Nel o teme
. N bu6mmoreka [IOK
51 Baxwueiimme npeactaBuTenu
" https://m.edsoo.ru/00ad9¢la
HEOPraHWYECKHUX BELIECTB
[TepBbie MOMBITKH KIIACCUPUKALIAN
bub6munoreka LIOK
52 XUMUYECKUX A1eMeHTOB. [IoHATHE O

I'pynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




Ilepuonnueckuii 3axoH u Ilepuoguueckas

bubmunoreka LIOK

53 cucTreMa ec snnementos J1. U.
MCTEMa XHMUUECKHX SIIEMEHTOB J| https://m.edsoo.ru/00ada52c
Menneneena
54 Ilepunoapl, rpyImel, II0, MBI Bubmiorexa OK
PHOAEL TPY - HOATPY https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CoCTaB aTOMHBIX SIJIED. bubmmoreka [JOK
H3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue IeKTPOHHBIX 000JI0UYEK
N but6mmoreka [IOK
56 aTOMOB 3JIeMeHTOB [lepnonnueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepruCcTHKAa XUMUYECKOTO 3JIEMEHTA
. but6mmoreka [IOK
57 1o ero noJjioxkeHuto B [lepuonuueckoi
https://m.edsoo.ru/00ada824
cucreme /1. 1. Menneneesa
3nauenue [leproanueckoro 3akoHa s
53 pa3BuTusA Hayku u npaktuku. /1. . bubmmorexa [JOK
MenpeneeB — y4€HbIN, NEIArOT U https://m.edsoo.ru/00ada96e
rpakaHuH
DNEKTPOOTPULIATEIBHOCTh ATOMOB Bubmuotexa [JOK
59
XAUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bub6munoreka LIOK
60 HMonnag xumuyeckas cBA3b
https://m.edsoo.ru/00adac34
61 KoBanentnas nossipHasi XuMudeckas bubmmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
& KoBanenTHas HenmonsipHas XUMHUYECKast bu6nuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bub OK
63 CrerneHb OKUCIECHUS nosmorexa I
https://m.edsoo.ru/00adae28
64 OKHUCIUTENIN U BOCCTAHOBUTEIH but6mmoreka [IOK




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

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bub6munoreka LIOK

65 peakuuu ! https://m.edsoo.ru/00adb076
O0o01IeHre U cUCTeMaTU3alus 3HAaHUN

66 no teme "l[lepuoanueckuit 3aKoH u | bubnuoreka [JOK
nepuoandeckas tadbnumna. CTpoeHue https://m.edsoo.ru/00adb33c
atoma. XuMU4eckas CBs3b."
KonTtponbnas padora No 2

67 "Ileppoauueckuil 3aK0oH U NEPUOANYECKAS | bubnuorexa LIOK
tabnuna. CtpoeHue aroma. XuUMHUYECKast https://m.edsoo.ru/00ad9cb2
CBsI3b."

68 PeseprubIit ypok. O6001IeHNEe 1 | bu6nuoreka [JOK
cucTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ad9cb2
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9 KVIACC

Koan4yecTBo 4acoB

JJIeKTpOHHbIe HU(POBBIE

Ne n/m Tema ypoka
yp Bcero Kontponnrn  Ilpakriiec o0pa3oBaTe/ibHbIE PeCypChl
ble padoTbl  KHe padoThbl
[ToBTOpEHENE OCHOBHBIX BOMPOCOB §
kiacca: "l[leppoandeckuii 3aK0H U
PHOZ bubmuoreka [IOK
1 [Tepuoanueckasi cucteMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
snemeHToB 1. Y. MenaeneeBa B cBeTe
CTPOEHHUSI aTOMOB. XHUMHUUYECKas CBA3b"
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTBA
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 bubmmorexa LIOK
PBBIX TP https://m.edsoo.ru/00adb6b6
NEepPHOJI0B
3 Knaccudukanus XuMU4ecKux peakiuii mo 1 bubnuorexa LIOK
pa3IrYHBIM PU3HAKAM. https://m.edsoo.ru/00adb7e2
OKHUCIUTENBHO- BOCCTAHOBUTEIbHBIC bubmuoreka [{OK
4 1
peaxkuuu https://m.edsoo.ru/00adbac6
5 CyHoCTh npolecca AMeKTPOIUTUYECKON 1
JIUCCOITHAITAN
6 Jucconuarnus KUCIOT, OCHOBAHUM U COJIEH 1 bubmunoreka LIOK
https://m.edsoo.ru/00adbcb0
7 Cnalble ¥ CUITBbHBIC JICKTPOIIUTHI 1 bubmmoreka [JOK
https://m.edsoo.ru/00adbe9a
3 Peakiiuu noHHOTO OOMEHA U YCIIOBHS MX 1 bubnunoreka LIOK
MPOTEKAHUS. https://m.edsoo.ru/00adc28c
9 Peakmii nHOHHOTO OOMEHA M YCIIOBUS UX 1 bubnuoreka [JOK
[IPOTEKAHUS. https://m.edsoo.ru/00adcade
10 XuMHYECKHe CBOMCTBA KUCIIOT, OCHOBaHHUH, 1 bubnuoteka [JOK
coxneil B ceere TO/I. I'maponns coneit https://m.edsoo.ru/00adcd68
11 CKOpOCTh XUMUYECKUX PEAKIIUN. 1 bubmmorexa [JOK

HepBOHaqaﬂbele IOHATHSA O KaTaJIn3c.

https://m.edsoo.ru/00add448




[TpakTnueckas padota Nel U3yuenue

but6mmoreka [IOK

12 BIIMSIHUS YCIIOBUI IPOBEACHUS XUMUYCCKOM
YCIOBHH TPOBEAC eeKo https://m.eds00.ru/00add5d8
peaKIuu Ha €€ CKOPOCTh

13 3akoH ABorazipo.O0paTuMbie U bubnuoreka [JOK
HEOOpaTUMBbIE PEAKITUU https://m.edsoo.ru/00add8b2
[Tpaktuueckas padota Ne 2 Perenue

14 JKCIIEpPUMEHTAIBHBIX 3a/1a4 110 TEME: bu6muoreka [IOK
«CBoIicTBa coyIel, KUCIOT, OCHOBAaHUH KaK https://m.edsoo.ru/00add9d4
3JIEKTPOJIUTOB»

15 O06o001IeHre U cUuCTeMaTH3aIs 3HAaHUH 110 bubnuoteka [JOK
TeMme: «BelecTBo 1 XuMu4uecKas peakius» https://m.edsoo.ru/00addd12
OO6mias XxapakTeprucTHKa HEMETAILIOB TI0 MX

16 nosnoxenuto B [ICX3. 3akoHoMepHOCTH bu6nuoreka [IOK
W3MEHEHUS B [IEpUOJIaX U I'PYyIIIax https://m.edsoo.ru/00addbfa
(bU3UYECKUX CBOWCTB
Bopopoanbie coeqMHEeHNs] HEMETAJIOB.

17 N3MmeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB bubnuoteka [JOK
BOJIOPOJIHBIX COEAMHEHUI HEMETAJIJIOB B https://m.edsoo.ru/00addecO
MepHoIax M rpymnmnax
[Tonoxenue ramoreroB B [ICXD u

18 cTpoeHue ux aroMos. [lomyuenue bubmmorexa LIOK

p ’ y https://m.edsoo.ru/00addfe2
raJjioreHoB.
®du3nvecKue U XUMUYECKUE CBOMCTBA
19 rajgoreHoB. CpaBHUTEIbHAS buGnnorexa [IOK
=P https://m.edsoo.ru/00ade 104
XapaKTEPUCTUKA raJIOT€HOB

20 Xnop. CBoiicTBa 1 IPUMEHEHHUE XJIOpa Bbubmuotexa [JOK

https://m.edsoo.ru/00ade348

71 XJ0pOBOJOPO/I: MTOJTyYeHUE U HU3NYECKUE bubmmoreka [JOK
CBOICTBA https://m.edsoo.ru/00ade488

2 ConsiHast KUCJIOTa M €€ COJIU bubmuoreka [{OK

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




[Tpaktrueckas padota No2 I[TomydyeHue bubnuoreka [JOK
23 . N
COJISIHOU KHUCJIOTBI M U3YYEHUE €€ CBOUCTB https://m.edsoo.ru/00ade64a
4 [Tonoxenue kucnopoaa u cepsl B [ICXD, bubmmoreka [JOK
CTPOEHUE UX aTOMOB. AJIJIOTPONHUS CEPBHI. https://m.edsoo.ru/00ade802
25 CBoiicTBa U IPUMEHEHUE CEPBI bubmmoreka [JOK
https://m.edsoo.ru/00adea28
26 Ceposogopoa. Cynbhub bubnuoteka [JOK
https://m.edsoo.ru/00adec8a
Oxkcun cepsol IV. CepHucrast Kuciaora v ee bu6nuoreka [IOK
27
COJIn https://m.edsoo.ru/00adec8a
28 Oxkcup cepol VI. CepHas KuUCIIOTa U €€ COu bubnuorexa [JOK
https://m.edsoo.ru/00adeea6
OKuCIUTENbHBIE CBOMCTBA bubmuoreka [{OK
29 . N
KOHLIEHTPUPOBAHHON CEPHOU KHCIJIOTBI https://m.edsoo.ru/00adf004
XUMHYECKUE PEAKIUH, JISKAILUE B OCHOBE
0 €HHOTO CIIoco0a moyry4e
30 gper(f;ll?czlc?({ﬁ; )?HMqucljcozyq o bubmmorexa LJOK
P ' 5 https://m.edsoo.ru/00adf180
3arpA3HEHUE OKPY KalOIel Cpeibl
COCIMHEHUSIMU CEPBI.
31 Brruncnenue MaccoBoil 40JIM BBIXOJA bubmuoreka [{OK
HNPOAYyKTa peakuuu https://m.edsoo.ru/00adf306
IT oora Ne 4 P
jp | DD paors e 4 Pemerme B morea 10K
P a https://m.edsoo.ru/00adf518
«Kucnopon u cepa»
IT [ICX05,
33 crpoonme wx atovion. Ascr: cnoicraa BuGunorea LIOK
P ) ’ https://m.edsoo.ru/00adf68a
MPUMEHEHUE
34 Ammuak. @u3ndeckre 1 XMMUYECKue bubnuoteka [JOK
cBoiicTBa. [Ipon3BoACTBO aMMHaka https://m.edsoo.ru/00adfc20
35 [TpakTuueckas padota Ne5 ITomydueHue bubnuoreka [JOK

dMMHaKa U U3YUCHHC €TI0 CBOICTB

https://m.edsoo.ru/00adfd9c




Conn aMMOHHUS.

but6mmoreka [IOK

36 https://m.edsoo.ru/00adfebe
37 A3zotnas kucnora. Ctpoenue. CBoiicTBa. but6mmoreka [IOK
[Ipumenenue. https://m.edsoo.ru/00ac006¢c
38 OKHCIUTEIbHBIE CBOMCTBA a30THOU bubnuoreka [JOK
KUCJIOTHI. https://m.edsoo.ru/00ae027¢e
CoJi a30THO KUCIIOTEI. A30THEIE
39 yaoOpeHus. 3arps3HeHNe MPUPOTHON Bubmorexa OK
) https://m.edsoo.ru/00ae054e
Cpelibl MUHEPAIbHBIMH YI00PEHUSIMH
40 ®ochop u ero coequHeHU. AJIOTPOIUS bubmmoreka [JOK
docdopa. CroiictBa hocthopa https://m.edsoo.ru/00aec080a
A1 Oxcun docdopa (V). DocdopHas kuciora bu6nuoreka [JOK
M €€ COJIH. https://m.edsoo.ru/00ac0bf2
docho e ynoOpenust. 3arpsi3HeHue
42 u| 1/1(12) I:{IZI;I cyae pr MI:II:I;EE aﬂl;ll){ilil/IHH bubmmorexa LIOK
PHPOA pel P https://m.edsoo.ru/00ae0e18
yA0OpEHUSIMHU
IMonoxenue epola e TICXD,
o | Mmoo spone o oo LOK
P ’ P https://m.edsoo.ru/00ae103e
Moau(HUKAIIMH YTIIepoaa
44 XUMHUYECKUE CBOWCTBA yIJIEPOA. bubnuoreka [JOK
AncopOnust https://m.edsoo.ru/00ac1156
45 VYrapHslii ra3: cBOWCTBa U bubmmoreka [JOK
dbusHoNIOrHUecKoe NelCTBIe https://m.edsoo.ru/00ael1156
VYTriekucsiil ra3. YToJibHas U KUCJI0Ta U €€ bubnuorexa [JOK
46
cos. KpyroBopot yriiepojia B mpupoe. https://m.edsoo.ru/00ae1278
IIpa eckast padbota Ne 6 ITomyuenue
47 OIf)cpi< T:I qrnlé ;(I)pa (I\T/) U U3 qeljgteI ;ﬁ bubmmorexa IJOK
\,H YIIEpOa y https://m.edsoo.ru/00ae14b2
cBoicTB. Pacrio3HaBanne kapOOHATOB
45 [TepBoHavaIbHBIC TTOHATHS 00 Bumorexa L[OK
OpraHUYECKUX BELIECTBAX KaK O

COCTMHECHUSIX YTIIepOoIa

https://m.edsoo.ru/00ae14b2




IToHsTHE O OMOTOTHYECKH BaKHBIX

49 BEIIIECTBAX: KUPaX, OCJIKaX, yriIBOJOB UX bubmmorexa LIOK
m ’ pax, Y a https://m.edsoo.ru/00ael5e8
pOJIb B )KM3HU YEJIOBEKaA.

50 Kpemuuii u ero coennnenus. Crekio, bubnuorexa LIOK
IIEMECHT. https://m.edsoo.ru/00ael5e8

5] O06001eHre 1 TOBTOPEHUE T10 TEME
«HeMmeTamisl 1 UX COSTUHEHUS»

57 KonTtponsnas padora Ne 1 «Hemeranisl u bubnuorexa [IOK
HUX COCIUHCHUS» https://m.edsoo.ru/00ac1886
ITonoxxenune metamios B IICXD.

53 Mertamunueckast cBs3b. Ouzndeckue bubmorexa IIOK

. ) https://m.edsoo.ru/00aeclae8
CBOICTBa METAILIOB.
XUMHYeCKHe CBOMCTBA MeTalIoB. Ps
54 aKTUBHOCTHU METAJIJIOB g bubmorexa IIOK
. . https://m.edsoo.ru/00aelc64
(2JIEKTPOXMUMHUYECKUH Pl HANIPSHKEHUM ).
eJIOYHbIe MeTanabl. HaxoxaeHue B
55 iun one. Pusnyeckue u XI/IMII/[I‘IGCKI/IG bubmiorexa IIOK
P P e https://m.edsoo.ru/00aelc64
CBOMCTBa
OKcHuabl ¥ TUAPOKCUIBI IIEIOYHBIX
56 MeTaJ'f[J'IOB IT I[pII)MeHeIi[I/IeHI €JIOYHBIX bubmorexa IIOK
P B https://m.edsoo.ru/00ae1d86
METAJJIOB
IIleno4do-3emMenbHBIE METAJIIIEL.

57 Haxoxnenue B npupone. Kanpumii u ero bubmmoreka [JOK
coequHeHus. JKeckocTh BOJIBI M CIIOCOOBI €€ https://m.edsoo.ru/00ae35e6
YCTpaHCHHUSI.

53 Amomunuii. HaxoxaeHnue B mpupoze. bubmmoreka [JOK
CBoOICTBa aTIOMUHHUA. https://m.edsoo.ru/00ae3de8

59 AMOTEpHOCTD OKCHJIBI U TUAPOKCHIA Bubmuotexa [JOK
ATIOMUHUS https://m.edsoo.ru/00ae1750

60 Kenezo. Haxoxnenue B mpupo/e. bubnuoreka [JOK

CBoiicTBa xene3a

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




Coennbaenuns xeuaesa

but6mmoreka [IOK

61 1 https://m.edsoo.ru/00ael1750
62 [TonsaTHE O METAILTYprUN. 1 Bbubmuotexa [JOK
https://m.edsoo.ru/00ae3de8
IT o No 7P
63 oxercpumenTaTMIIX 547 10 TeMC i bumorexa L1OK
p A https://m.edsoo.ru/00ae3f50
«MeTtamiapl. CoeIUHEHNU METAIIIOB»
64 O0600611IeHNE U CUCTEMATHU3AaIUs 3HAHUN 110 1 bubmunoreka LIOK
Teme «MeTaibl U UX COSIUHEHUI» https://m.edsoo.ru/00ae4270
65 KonTtponsHas padora Ne2 o reme 1 Bubmuotexa [JOK
«MeTamisl ¥ UX COEINHEHU» https://m.edsoo.ru/00ae4270
66 BemecrtBa 1 maTepuasl B IOBCEIHEBHOU 1 bu6nuoreka [IOK
JKM3HHU 4€JIOBEKA https://m.edsoo.ru/00ae0d0a
67 XHUMHUYECKOE 3arpsA3HEHNE OKPYIKAOIIEeH 1 bubmmoreka [JOK
Cpeanl https://m.edsoo.ru/00adb33c
68 Ponp Xx¥MUH B PEIIEHUH DKOJIOTHYECKUX 1 bubnuorexa LIOK
npo0JemM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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